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CHAPTER 1

INTRODUCTION

Section |I.

1-1, Scope

a. This manual contains instructions for

organizational maintenance - of the following
vehicles:
Truck, Cargo: ¥ Ton 4x4, M37.
M37B1
T'ruck, Ambulance: Y% Ton 4x4. M43,
M43B1
Truck, Maintenance: % Ton 4x4., M20I,
M201B1

The manual also contains information on the
operation and organizational maintenance of the
materiel eited here above.

b. Chapter 3 contains materiel used in con-
junction with major items and instructions for
organizational maintenance on the vehicle special
purpose kits.

c. Appendix A provides a list of current
reference publications, including supply manuals,
forms, technical manuals, and other publications
applicable to this materiel.

d. Appendix B contains the maintenance
allocation chart which lists the maintenance
responsibilities allocated to each level of main-
tenance.

e. TM 9-2320-212-20P contains the repair parts
and special tools lists for maintaining the materiel

Section 11.

1-6. Description

a. This manual covers Cargo Truck 3; ton 4x4,
M37, M37B1, Ambulance Truck M32, M43Bl,
and Maintenance Trucks M201, M201B1.

b. All models are equipped with a liquid cooled,
six-cylinder, L head type gasoline engine, locatea in
the front of the vehicle. Power is transmitted
through the clutch and the four-speed transmission.
A short propeller shaft connects the transmission to
the two-range transfer unit which then transmits
power by propeller shafts to both axles.

c. Front and rear springs are the semielliptic
type. Hydraulic type shock absorbers are used to
control flexing of both front and rear springs.

d. The steering gear is the worm and séctor type.

GENERAL

and is the authority for requisitioning

replacements.

1-2. Maintenance Forms and Records

Maintenance forms, records, and reports which are
to be used by maintenance personnel at all
maintenance levels are listed in and prescribed by
TM 38-750. Reports of accidents involving injury
to personnel or damage to materiel are listed in and
prescribed by AR 385-40.

1-3. Destruction of Army Materiel to Prevent
Enemy Use

TM 750-244-3 covers procedures concerning

destruction of materiel to. prevent enemy use.

1-4. Administrative Storage
TM 740-90-1 covers procedures for vehicle storage.

1-5. Reporting of Equipment Publication

Improvements

The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded to: direct
to Commander, US Army Tank-Automotive
Command, ATTN: AMSTA-MAPT, Warren, MI
48090.

DESCRIPTION AND DATA

e. A 24-volt or 28-volt electrical system supplies
current for starting, ignition, lights, and horn. The
electrical system is completely waterproofed. The
lighting system includes service headlights,
blackout driving light, marker lights, service and
blackout tail and stop lights, and instrument panel
lights.

1-7. Identification

A general description of the Cargo Truck M37,
M37B1. Ambulance Truck M43, M43B1, and
Maintenance Truck M201, M201B1, and their
identification plates is in TM 9-2320-212-10. The
maintenance paragraphs of this manual contain
detailed description of the components in the
above-cited materiel.

1-1



1-8. Tabulated Data

a. Axles.
Front:
Capacity ..
Make

Capacity
Make ............ ..

Type .....................

b. Brakes.

Handbrake:
Clearance adjustment

Lever location ........

Service Brakes:
Make
Pedal free travel
Type '

Master cylinder bore
Type
Wheel cylinder bore:
Front shoe
Rear shoe

¢. Clutch.

Clutch pedal free travel
Make
Model
Pilot bearing type ......
Release bearing:

Make

d. Cooling Systems.

- Right

.6 pt

Dodge
Bell and socket
Full floating (hypoid)

6 pt
Dodge

Full floating thypoid)

0.008 to 0.010 in.
side of trans
mission

Dodge

% to 1 in.

*Tapered woven
molded

11 in.

Single cylinder

and

1in.

Borg. and Beck
11828

Oilite

A-893-4
Ball thrner
(prelubricated )

Cap ... Pressure type
Capacity ................... ... 17 qt
Fan belt tension ......... ... ... 1% in. slack
Model ............ ... ...... .. 30-J-161A
Radiator:
Make .................... Fedders or Blackstone
Type «.............. . Fin and tube
Thermostat:
Fully opened ............ .. 160° F
Water pump:
Capacity ..................26.1 gpm at 2,000 rpm
Type ..................... Centrifugal

e. Controls.
Drag links:

Adjustment ........ ... . ...
Number ... ... ... ... ..

Type .......

Front wheel 1adjus‘t;1i)le;)- .. . R

Steering gear:
Bearings:
Capacity

Make ................

Model .............. ..
Pitman shaft ..........

Ratio .......... ...

Worm
Tie rod .

1-2

. Full-floating

Threaded plug
o

. 'i‘ubular

0 to % in.

12 oz

Gemmer

B-60
Bushing-type (bz)

.23.2:1

Tapered roller
thypoid)

f.

Electrical System.

Batteries:

Cells (each battery)
Make
Model

Number of batteries

used .....................
Plates (each battery)

Specific gravity at

80° F. (full charge)

Specific gravity at

80° F. (replacement)
Voltage .. ..
Flasher

Generator (alternator)

Manufacturer

Manufacturer model number

Reference number

(straight connector} ........

Rate volts .. .............. ..

Rated amperes
Speed Range {rpm)

Generator (rectifier)

Manufacturer

Manufacturer model number .

Reference number

Rated volts .............. ...

Rated amperes

Generator (regulator)

Manufacturer

Manufacturer model number .
Reference number ......... ..
Rated volts .................

Rated amperes

Horn:

Make

Ignition:
Distributor and coil assembly:

Relay
Spark
Gap

Tightening torque
Type

Automatic spark
advance ..............
Breaker arm spring
tension ............ ..
Breaker point gap
Capacitor
Firing order
Make .................
Model .............. ...

Timing ................
(distribution} Bo
plugs:

Starter:
Clearance between pinion

Drive
Make .................. ...

and thrust washer

Voltage

0
Auto-lite or Willard
US2HN

9

1
1.275-1.300

Below 1.220

12

0-Volt

Leece-Neville Co.

5300G12P
7954720

28

100

1.650 to 8,000

Leece-Neville Co.
1029.CP
7954343

28

100

f.eece-Neville Co.
3392.R12P
8699744

28

100

Auto-lite, Deleco,
Spark-Withington.

HX-40034, 19999881,
or D2140A

Vibrator

24

or

I90

18° to
rpm

at 2,250

17 to 20 oz

0.018 to 0.022 in.

23 to 28 mid

1-5-3-6-2-4

Auto-lite

IAU-4005-UT or IAU-
40007-UT.

2¢ BTDC

24.volt operation

0.028 to 0.033 in.
Auto-lite

14-mm

30-ft-1b

Resistor (AR 58S}

3/32t0
Mechanical shift

. Auto-lite



Model
Voltage .........c ... v

Instruments:

Ammeter:
Make
Model
Voltage

Battery-generator indicator:
Make .. ..
Model ........ ... ..
Voltage ................

Fuel gage:

Make .. ... .
Voltage:
With 95-ohm
resistor
Without resistor ......
Qil pressure gage:
Make .. .......... ...
Voltage:
With 95-ohm
resistor .. ..........
Without resistor ......

Speedometer:

Drive ....... ... ....
Make ..... ... ...
Water pressure gage:
Make
Voltage =
With 95-ohm
resistor .. ..........
Without resistor ......

Light assembly:

Circuit breaker:
Make ... ...
Type oo
Voltage ................
Dimmer Switch:
Make
Voltage
Lamps and lamp units:
Make
Type:
Blackout driving
Blackout marker,
parking, tail
and done lights,
(M43, M43B1) ..
Headlight {two) .. ..
Spotlight (M43,
M43B1, M201,
and M201B1) ...
Spotlight (blackout
and service)
Surgical light
tM43. M43B1)
Light switch:
Make ... ...
Volmgc

g. Engine.

Allowable speed (mph!

Transfer:

High range ... ............
Low range ...............

MCZ-4002-UT
24

AC
1501244
24
Auto-lite
E0-11218
24

AC

6

24

AC
6
24

Pinion in transfer
Auto-lite or AC

AC

6
24

Spencer or Wilcalator
Automatic reset
24

Douglas
24

Auto-lite

. Lamp unit {sealed beam)

Lamp {(G-6 bulb)
Lamp unit (sealed beam)
Lamp unit (sealed beam }
Lamp (S-8 bulb)
Lamp unit (sealed beam}

Bendix
24

1st 2nd 3rd 4th Rev

Brake horsepower:

At 1600 rpm
At 3400 rpm

Compression ratio

Displacement
Firing order
Make

6.7 to 1

--------------- 230.2 cu in.

1-5-3-6-2-4
Dodge T245

Torque f{cylinder-head

capscrew) .............

Type ........

Valve tappet clearance:

Intaké thot)

Exhaust thot) .. ... ..........

s 65 to TO ftlb
<...... Gasoline, water cooled

................ 0.010 in.
0.014 in.

h. Exhaust System.
Exhaust pipes (upper and lower):

Connections:

Inside diameter
Qutside diameter ........

Muffier:
Diameter

................ 51/16 in.

Length (including connections) 20% in.

Make ...................... Noblitt Sparks
Type ... Straight through with
Tailpipe: restrictor
Connections {inside diameter) 134 in.
Length:
M37, M37B1 .......... 42 7/ 8 in
M43, M43B1, M201,
and M201B1 ......... 28 7/ 8 in.
i. Fuel System.
Air cleaner:
Make ........... ..o AC
Model .....................AC D-82072
Type oo 0il bath, element, {pa-
per)
Carburetor:
Adjustments ................ Idle mixture, idle speed
Make .. ....cciiiieiiiinn Carter
Model ..................... ETW-1
Nominal size ............... 1% in.
Type .....coevveeeenoon ... Downdraft
Fuel filter:
Location ...................In fuel tank
Make ..................... Skimmer
Model ............ ... ... R-32-63
Fuel pump:
Drive .. ....coviieninn. Camshaft
Make ............c........ AC
Model .....................GP 21181
Pressure ................... 4to 5% psi
Type ........oeeevvoo.. ... Mechanical
Governor:
Factory setting ............. 3,400 rpm
Tvpe ........eve.oeoo...... Velocity-integral with
carburetor

j. Hubs, Tires, and W heels.

Hubs:
Bearings:

Method of adjustment ... Locking nut

Number ...............
Type ...,

lires:

Ply .. ...

U

Topered roller cup and
cone
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Pressure:
Cross-country (mud,
snow, or sand) ....

Hignway .............

k. Propeller Shafts.
Length:

Front (all models) ...... ..
Intermediate (all models) ..

Rear:

M37, M37BY .. ......
M43, M43B1, M201,
and M201B1 ... . .. ..

Model:
Front (all models) .. ...

Intermediate (all models) .. ..
Rear (M37, M37B1} ......

Rear (M43, M43B1,

M201, M201B1 ...........

Universal joints:

Bearings .. ...............

Type ..........

Front springs:

Bearings .................
Dimensions:
Front eye to
center bolt .. .. ... ..
Rear eye to
center bolt .. .. ... .. ..
Width .............. .

umber of leaves:
AH models except

M201 ...
M20L ... ...

Rear springs:

Bearings ................ .

Dimensions:

Eye to center bolt .. .. ..
Width ............ .. ..

Number of leaves:
All models

except M37 ... .. ..
M37, M37B1 ... ... ...

Shock absorbers:

Make ..... ... .. ... .. ..

14

- Deleo.

.. 151b

40 Ib

9.00 x 16

Truck and bus, mud and
snow tread

35% in.
10 in.

S 31W in.

45 in.
Universal
Company

Products

. 5160-56

5360-120
5160-57

5160-58

Cageless roller

.. Journal and roller

l. Springs and Shock Absorbers.

Bronze, bushing type

24 in.
22 in.

2 in.

{

8
Bronze, bushing type

28 in.

. 2in.

Gabriel, or
Monroe

m. Transmission.
Capacity:

Through engine T245-3955:
W / O power take-off ...
W / power take-off .. ..

After engine T245-3955:

W / O power take-off ...
W / power take-off ....

Make ...........

Models ..................

Power take-orr:

Gear speed ............. ...

Gear ratios:

First ................. ... ..

Second ....................
Third .....................

Fourth ........

Reverse .................
Lubricant capacity ............
Weight (without lubricant) ... ...

Speeds:
Forward ......... . ...

Reverse ................ .

n. Transfer.

Capacity ....................
Make ............... . ... ...

Ratio:

High range ......... PR
Low range ...... ....... ..

o. Winch.
Drive shaft:

Make ...................
Model .............. .. ...
Universal joints .......... ..

Winch:

Cable size ........... .. ..

Capacity .. ..........

Fomw
NS ON = ON
NS o e o
bt bt md et

. 2 in,

Hydraulic,
control

three-stage

9 pt

-10%% pt

T pt
6 pt
new process
38950, 420

395 rpm at 1,000 rpm
engine speed

5.5 p
125 1b approx

.. 4

1
Helical gear synchroshitt

S pt
new process
88845

1.00:1
1.96:1

Blood Brothers
4080
Cross and trunnion

T/16 in. x 150 ft

e 7500 1b
Make ....... .. ... .. .. ...
Model ....................
Weight .. ........... .. ...

Braden
LU-4

2350 1b



CHAPTER 2

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF MATERIEL

2-1. General.

a. Refer to TM 9-2320-212-10 for operating
instructions, break-in operating precautions, and
break-in speeds.

b. In addition, perform a break-in of at least 500
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 related paragraphs.

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

a. General Procedures.
(1) If any exterior surfaces are coated with
rust-preventive compound, remove the compound
with drycleaning solvent or mineral spirits.

{2) Read Processing and Deprocessing
Raorard £ Starace and lssue of

L €COrG 10T Shipment, Jigrage, anc

Vehicles and Spare Engines (DD Form 1397) and

follow all precautions checked therein. A tag

bearing the above-cited instruction should be at-

tached to the steering wheel or ignition switch.
CAUTION

Because an excess of preservative oil may

be in the combustion chambers or coolant

may have leaked into the chamber, step (3)

is mandatory. Engine damage could result

if this step is not performed.

(3) Before activating the ignition system,
crank engine with the starter at least two
revolutions to test for hydrostatic lock.

NOTE

If the vehicle has been driven to the using

organization, most or all of the foregoing

should have been performed.

(4) Follow the operator’s preventive main-
tenance services described in TM 9-2320-212-10.

b. Specific Procedures.

(1) When the engine has thoroughly warmed
up to operating temperature, check the tightness of
the cylinder head capscrews with a torque-
indicating wrench as to the torque and in the
sequence prescribed in (2) below.

(2) Tighten cylinder head capscrews to 65-70
foot-pounds torque as indicated in figure 2-1.

HEATERHOLE PIPEPLUG

RAPD 196311

Figure 2-1. Tightening sequence for cylinder head screws.

(3) Perform the S (6 month or 6,000 mile)
preventive maintenance service. (See instruction for
specific procedures, para. 2-12.)

NOTE

Do not use thread lube on cylinder studs;

use engine oil,

(5) Lubricate all points, regardless of interval,

.except as noted in (6) below. Check the levels of

lubricant in all gear housings. If the gear lubricant
is known to be of the correct seasonal grade, do not
change it; otherwise change it.

(6) Remove hub and wheel bearings. If
lubrication appears to be adequate, reinstall; do
not clean and repack. Do not adjust brakes unless
necessary.

(7)- Provided the processing tag on the engine
or vehicle states that the engine contains oil that is
suitable for 500 miles of operation, and of the
correct seasonal viscosity, check the level but do not
change the oil.

(8) If the vehicle is delivered with dry-charged
battery, activate battery in accordance with TM 9-
6140-200-14.

2-3. Correction of Deficiencies

Deficiencies involving unsatisfactory design
and / or material are to be reported on DA Form
2407 (Maintenance Request) as an equipment
improvement recommendations (EIR) as explained
in TM 38-750. The completed DA Form 2407
should be submitted to the Commander, US Army
Tank-Automotive Command, ATTN: AMSTA-M,
Warren, MI 48090.

2-1



Section 1I. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

2-4. Tools and Equipment

&. Standard and commonly used tools and
equipment having general application to this
materiel are authorized for issue by tables of
allowances (TA) and tables of organization and
equipment (TOE).

b. Special tools and equipment (fig. 2-2)
especially designed for use by organizational level
maintenance personnel are listed in table 2-1.

4

R

<

2-5. Maintenance R+ sair Parts

Repair parts are supplied to organizational
maintenance personnel for replacement of those
parts most likely to be worn. broken. or otherwise
proven unserviceable, provided replacement of
these parts is within organization authorization.
Repair parts supp.ied for materiel covered in this
technical manual are listed in TM 9-2320-212-
20P.

E
(3 ¢
TA 000776
Figure 2-2. Special tools and equipment for operator
and organizational maintenance.
Table 2-1. Special Tools and Equipment for Operator and Organizational Maintenance

Code Item References J Use

Itr. ] i
Fig. Para |

A ADAPTER: Puller. 2.7 and | 2-147 To remove steering wheel tused with

! 2 PULLER).

B REPLACER: Hub bearing oil seal. 2.2 2.143 Te install hub bearing oil seals.
)

C HANDLE: Remover and replacer. 2-2 2-143 Used with DRIFT
24

D DRIFT: Oil seal. 2.2 2.143 To remove hub bearing oil seals.
Y

E WRENCH: Bearing adjusting nut. 2.2 2-116 and To remove. install and adjust hub
2 2-141. bearing adjusting nuts.

F ADAPTER: Puller. 2.2 2.148 and To remove steering idler arm fused
2 2-164. with PULLER).

Section 1Il. LUBRICATION INSTRUCTIONS

2-6. Lubrication

a. General. LO 9-2320-212-1°
structions for regular lubricstenn ol the vohicieg
described in this manual. Instructions include the
type and grade of lubricants to be used, lubrication
locations, and the frequency of lubricating the
vehicle components.

containsg i

2-2

oo wpeeqad Dl stion, Refer to LO 9-2320-
212-12.

¢. Scrvice Intervals. Refer to LO 9-2320-212-
12.
2-7. Deficiency Reporting
Use DA Form 2407 {Maintenance Request) as an



equipment improvement report (EIR) to report
any unsatisfactory vehicle performance resulting
from the use of the prescribed fuels, lubricants, or

preserving materials. For further information
regarding use and disposition of the above cited
form, see paragraph 2-3.

Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

2-8. General

Preventive maintenance service requirements are
outlined in table 2-2. These services are designed to
insure the correct adjustment, securing, and
assembly of all components of the materiel.
Necessary replacements, cleaning, lubrication, and
protection of parts and /or assemblies will be
accomplished as required, to give reasonable
assurance of trouble-free operation until the next
regular preventive maintenance service is per-
formed.

2-9. Responsibility

Organizational maintenance personnel are
responsible for performing the semiannual

preventive maintenance services outlined in table 2-
f)

e

2-10. Intervals

CAUTION
Do not extend intervals between preventive
maintenance services escept when

authorized to do so.

The preventive maintenance services for the
vehicles described in this manual will be performed
by organizational mechanics every six months or
6.000 miles operation, whichever occurs first.
Under unusual operating conditions, such as ex-
treme temperatures, dust, sand, or extremely wet
terrain, it may be necessary to perform certain
maintenance services more frequently.

2-11. General Procedures

a. Automatically Applied. All of the general
procedures given in the operator’s manual will be
followed. Organizational mechanics must be so
thoroughly trained in these procedures that they
apply them automatically in the performance of
their duties.

b. Operator / Crew Participation. The operator
or crew usually accompanies the materiel and
assists the organizational mechanics in the per-
formance of periodic services.

CAUTION
Do not steam clean at organizational level.

c. Unwashed Materiel. The operator or crew
should present the materiel for a scheduled
preventive maintenance service in a reasonably
clean condition; that is, it should be dry and not
caked with mud to such an extent as to seriously
hamper inspection and services. However, washing
of the materiel should be avoided immediately prior

to an inspection, since certain types of defects such
as loose parts and oil leaks may not be evident
immediately after washing.

d. Plates. Steel nameplates, caution plates, and
instruction plates rust very rapidly. When they are
found to be in a rusty condition, they should be
thoroughly cleaned and heavily coated with an
application of lacquer. Refer to TM 9-213.

e. Services. Organizational maintenance services
are defined by, and restricted to the following
general procedures unless approval has been given
by the supporting direct support organization.

(1) Adjust. Make all necessary adjustments in
accordance with instructions contained in the
pertinent section of this technical manual or in
technical bulletins.

(2} Clean.Clean the unit as outlined in TM 9-
2320-212-10 to remove old lubricant, dirt, and
other foreign material.

(3) Special lubrication. This applies either to
lubrication operations that do not appear on the
materiel lubrication order or to items that do ap-
pear but which should be performed in connection
with the maintenance operations.

(4) Service. This usually consists of per-
forming special operations, such as replenishing
battery water. draining and refilling units with oil,
and changing or cleaning 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 over-
tighten, since this may strip the threads or cause
distortion. Tightening will always be understood to
include the correct installation of lockwashers,
locknuts, locking wire, or cotter pins to secure the
tightened nut. Torque specifications for attaching
parts are included with the paragraph containing
the maintenance procedure.

16) Modification Work Order Application. At
least every six months, a checkup will be made to
see that all modification work orders have been ap-
plied. A list of current modification work orders is
published in DA Pam 310-7. Refer to DA Form
2408-5 (Equipment Modification Record}. If a
field modification has not been applied, promptly
notify the supporting maintenance officer. No
alteration or modification which will affect moving

2.3



parts will be made by organizational personnel,
except as authorized by official publications.

f- Special Conditions. When conditions make it
difficult to perform the complete preventive
maintenance procedures at one time, they can be
handled in sections. Plan to complete all operations
within the week, if possible. All available time at
halts and during bivouac must be utilized to insure
the completion of maintenance operations.

NOTE
Refer to TM 38-750 for complete in-
formation pertaining to preventive

. .
maintenance services.

2-4

2-12. Specific Procedures

Specific procedures for performing each item in the
six months preventive maintenance schedule are
outlined in table 2-2. The condition of the vehicle
after inspection and checking during preventive
maintenance services is authorization to take
corrective action to remove the trouble found, by
performing the service or repair at the
organizational level. If repairs by a higher category
of maintenance are required, a DA Form 2407,
Maintenance Request, will be prepared and for-
warded with the equipment to the supporting

MO PRPS.J .
matnenance activiiy.



Table 2-2. Preventive Maintenance Checks and Services
Organizational maintenance category

Monthly schedule tor quarterly)

Interval and sequence
number Item tobe Paragraph
Before | During After inspected Procedure reference
operation | operation |operation

] TIRES Gage tires for correct pressure. Remove {1-8j and 2-
penetrating objects such as nails or glass. Check 142
for any apparent loss of air. unusual wear. or
missing valve caps. If required. rotate and
match tires according to thread design and
degree of wear.

2 LEAKS Check under vehicle for any indication of oil. §2-70. 2-85.
water. fuel, or hydraulic fluid leaks. 2-98. and

2-133.

3 STEERING Check steering gear mounting bolts. Inspect }2-149 and
steering controls for loose or worn drag links. 2-151
damaged seals. and lubricant fittings.

4 SUSPENSION Inspect springs and spring shackles for damage. |2-104. 2-
Tighten spring U bolts and leaf clips. Check 165, and
shock absorbers and brackets for damage. | 2-100
Check suspension arms for damage.

5 EXHAUST Check whether muffler and exhaust pipes are | 2-90
secure and not damaged.

6 RUNNING GEAR Tighten axle shaft drive flange bolts to the | 2-111.  2-
required torque. Inspect propeller shafts and U 19, 2.
joints for loose bearings. damaged seals. 121, and
damaged lubricant fittings. and bent shafts. 2-123.
Inspect for looseness of bolts and tighten as
required.

T EXTERIOR Make general inspection of body including glass. | 2-168
panels. top, fenders, bumpers, bows, tarpaulins. through
curtains. brush guards, hinges. brackets. and 2-180 and
fasteners. FExamine the condition of the paint ™ 9-
and check markings and name. caution. and 23240-
identification plates for legibility. 212-10.

H] ENGINE COMPONENTS. Check belts. connections, and linkage for ap-|2-96. 2-98,
parent damage. Check generator and starter for 3120 3-
tightness and general condition. 13, and 3-

=

9 BATTERIES Check specific gravity of each cell and record j 2-63 and 2-
specitic mavity. Check electrolyte level. Inspect 65
cables and check for tightness and condition.

After test. clean tops of batteries. coat terminals
lightly with grease. and if necessary. repaint
carrier.

10 COOLING SYSTEM Inspect radiator core. hoses. cap. and gaskets. | 2.92. 293,
Check core for clogging or bent fins. Check | and 2-94
coolant level and fill as warranted. In cold
weather. test antifreeze. Add as required. If

4 necessary. drain radiator block. Flush and refill
1 cooling system and add rust inhibitor unless
antifreeze containing rust inhibitor is used.
11 OIL LEVEL AND FILTER. Check oil level. Add oil as required. If oil change } LO 9-2320-
is necessary. change oil and replace filter. 212-12
12 FUEL AND AIR FILTERS Service filters per lubrication order LO 09-2320-
212-12
13 CAB INTERIOR Inspect inside of vehicle. Check interior of cab for § 2-169., 2-
: clean condition. Inspect seat frames and 170, and
uphoistery. Check operations of windows and 2-176
doors. Check condition of mirrors.

14 LIGHT AND REFLECTORS. Test operation of lights. Clean all vehicle lights] 2-37. 2-38
prior to operating. Clean and check all 2-39,  2-
reflectors. 10, 2-41

and 2-176
2-5




Table 2-2. Preventive Maintenance Checks and Services —Continued

Organizational maintenance category

Monthly schedule tor quarterh

Interval and sequence

number

Before
operation

During
operation

After
operation

Item to be
inspected

Procedure

Paragraph
reference

15

18

28

30

2-6

16

19

29

26

HANDBRAKE

' STARTER AND SWITCH.

INSTRUMENTS
HORN

CLUTCH

ENGINE PERFORMANCE.

STEERING

BRAKES

TRANSMISSION AND
TRANSFER.

UNUSUAL NOISES

TEMPERATURE

TRANSFER

LUBRICATION

WINCHES. POWER

FINAL ROAD CHECK

PLBLICATION AND FORMS.

Release handbrake and check to see that
hrakeshoes are free and are completely released
from drum.

Check starter for any unusual noise. Check to
insure starter motor engages smoothly and turns
engine with normal cranking speed.

Check all instrument panel gages for normal
readings during test drive.

Sound horn if tactical situation permits. to
determine if signal is normal.

Check clutch free travel. Determine if action of
pedal return spring is satisfactory. With
transmission in neutral. depress clutch pedal
and listen for unusual noise which may indicate
a defective release bearing. Note if clutch
disengages completely or if it has a tendency to
drag. Note if clutch engages smoothly or if it
chatters. grabs. or slips.

After warming engine, notice if idling speed is
correct. Listen for any unusual noises at idle and
top speeds. Speed up vehicle on level stretch to
see if it will reach. but not exceed specified
governed speeds.

Check steering for looseness while vehicle is
moving straight ahead.

Check braking effect. feel. side pull. noise. chatter.
and hand control.

Note operation in all gears and ease of shifting.
Listen for unusual noises. Note any stiffness or
tendency to slip out of gear.

During test drive. listen for loud or unusual noises

Cautiously feel temperature of brakedrums. hubs.
axles, transmission, transfer. and differential.
Overheated parts mentioned above may indicate
improper adjustment or excessive friction due to
lack of or excess lubricant.

Inspect transfer for signs of malfunction and
lubrication leaks. Shift transfer into both
ranges. observing any unusual stiffness of
shifting lever. unusual noise. or excessive vib-
ration of shifting lever indicative ol loose
niountings,

Lubricate vehicle in accordance with lubrication
order

Inspect transmission power take-off. front winch
drum line. drive shaft. and shearpin. Check
carefully for broken shearpin. Test operation of
front winch.

Perform final road test to insure that operational
deficiencies have been corrected. Pay particular
attention to those items which have just been
repaired or adjusted. Correct any remaining
deficiencies that show up on this test.

Make certain that lubrication and all
required manuals and forms are with vehiele,

order

2130

and 2-

2-137

1006,

2-107
THM 09-2320-

21210
2-105.
0

and
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Table 2-2. Preventive Maintenance Checks and Services —Continued

Organizational maintenance category

Monthly schedule tor quarterly)

Interval and sequence
number Ttem to be Paragraph
Before | During After inspected Procedure reference
operation | operation |operation
ITEMS SPECIAL TO WINTERIZATION
KITS AND PERSONNEL HEATER
31 COLD-STARTING AID Check all attaching components for looseness. |3-21 and 3-
dents. and other damage. Repair or replace 28
damaged parts as necessary. Remove any ac-
cumulated dirt and insure mountings are secure.
32 FUEL PUMP AND FUEL | Remove lower cover. clean. and inspect fuel [2-83. 2-84,
LINES. strainer screen. Replace screen if distorted or and  2-85
collapsed. Inspect all fuel lines for leaks. Make
repairs as necessary.
33 FUEL FILTERS Remove and clean fuel sediment bowls and filter ]2-84
elements. Inspect elements and gaskets and
replace if damaged.

34 HARD TOP CLOSURE See item 31 3-31 and 3-
33
through
3-36

35 HOT WATER HEATER See item 31 3-38. and 3-
41
through
3-45

36 PERSONNEL SHELTER |See item 31 3-16. 3-19.

HEATER. and  3-20

37 POWER PLANT HEATER. See item 31 3230 325
3-29. and
3-30.

38 PERSONNEL HEATER Inspect complete wiring harness for frayed, |3-10

ELECTRICAL WIRING. cracked, and worn insulation. broken strands.
and loose and dirty connections.

39 JMXHAUST TUBES F.xamine personnel heater exhaust tubes for [3-18

breaks, restrictions. leaks, and loose con-
nections.
40 ENGINE COOLANT CON- | Check for evidence of coolant leaks and damaged 12-94
NECTIONS. hoses

41 [PERSONNEL HEATER AND |Check handles for operation and cables for proper 3-18
DEFROSTER CONTROLS. attachment

42 PERSONNEL HEATER |Test operation of indicator light 3-18
CONTROL BOX.

4% PERSONNEL HEATER ({Make sure switch is in the ON position 3-18
EMERGENCY SWITCH.

44 VENTILATOR BLOWER AND [See item 31. 3-21 and 3-
SWITCHES. 22

2-7



Section V. TROUBLESHOOTING THE VEHICLE

2-13. General

This section contains troubleshooting information
for locating and correcting most of the operating
troubles which may develop in the vehicle (refer to
table 2-3). Each malfunction for an individual
component or system is followed by a list of tests or
inspections which will help the checker to deter-
mine probable causes and corrective actions to
take. The checker should perform the tests/
inspections and corrective actions in the order
listed.

2-14. Procedures
This manual cannot list all malfunetions that may

occur, nor all tests or inspections and corrective
actions. If a malfunction either is not listed or is not
given corrective action. isolate the system in which
trouble occurs and then locate the defective
component. Do not neglect the use of any test
instruments such as voltmeter. ammeter. test lamp,
hydrometer. and pressure and vacuum gages that
are available. Standard automotive theories and
principles of operation apply in troubleshooting the
vehicle. Question the vehicle operator to obtain the
maximum number of observed svmptoms. The
greater the number of symptoms of troubles that
can be evaluated. the ecasier will be the isolation of
the defect.

Table 2-3. Troubleshooting the Vehicle

t
.I\E:m Malfunction Probable Cause Corrective Action
BRAKE SYSTEM—
HANDBRAKES
l Does not hold parked vehicle a. Loose brake linkage Adjust linkage tpara 2-125).
b. Brake lining worn Replace brakeshoes (para 2-131).
¢. Grease on lining Replace  brakeshoes  and  correct
' grease leak tpara 2-131).
2 Brake drags and overheats a. Vehicle operated brake partially| Check hand brake lever for full
applied. release position. }
* b, Handbrake improperly adjusted Adjust brake lever {para 2-130).
c. Brakedrum out-of-round Replace drum (para 2-131)
d. Weak brake shoe retractor spring Replace spring (para 2-1311
i SERVICE BRAKES
3 Insufficient brakes ! Brake linings worn Adjust brakes ipara 2-129) and / or
replace brake shoe assembly (para
2-131).
4 Dragging brakes a. Restricted brake lines Remove and clean brake lines (para
2-1330.
b. Brakeshoe sticking to anchor pin Lubricate anchor pin (LO 9-2320-
' 2020,
¢. Shoes adjusted too close to drum Adjust brake shoes (para 2-131).
d. Sticking wheel evlinder piston or{ Replace wheel cylinder as required
master ¢yvlinder. tpara 2-1311.

e. Insufficient pedal Adjust brake travel 3 to 1 inch,
tpara 2-125). Inspect brake lines.
tizhten all connections or replace
lines as necessary {para 2-133).

5 Brakes do not apply Restricted or broken tubing or brake Inspect brake travel % to 1 inch
line. ipara 2-1251. Inspect all con-
nections or replace lines as
necessary (para 2-133).
6 Brakes grab a. Grease or grit on brake lining Replace hrakeshoe assembly (para 2-
t31).

b. Brake linkage binding Lubricate anchor pins (LO 9-2320-
2012121

¢. Brake drum out-of-round seored orl - Replace drum Ipara 2-131)

cracked.

d. L.oose lining on brake shoe Replace brakeshoe assembly (para 2-
131




Table 2-3.

Troubleshooting the Vehicle —Continued

Item
No.

Malfunction

Probable Cause

Corrective Action

9

10

11

One brake grabs

Noisy brakes

Uneven braking

Clutch slips or drags

Clutch chatters

Engine overheats, temperature rises
over 200° F.

SERVICE BRAKES—Continued

a. Improper brake adjustment

b. Weak or broken brake
retractor spring.

¢. Brakeshoe binding on anchor pin

shoe

d. Wheel bearings (front} defective
or out of adjustment.
e. Rear wheel bearings defective or
out of adjustment.

f. Restricted brake line
a. Defective brakeshoe assembly

b. Scored or damaged brakedrum
c. Bent brakeshoes, pins, plates

a. Improper brake adjustment

b. Insufficient lubricatien
c¢. Worn brake lining
d. Grease on lining-

e. Brakeshoe retractor spring weak
or broken.
f- Brakedrum out-of-round

CLUTCH
Insufficient free pedal travel (less
than one inch).
Loose, broken. or defective clutch
mounting bolts, insulators, or
brackets.

COOLING SYSTEM
a. Lack of coolant

b. Coolant leaks

c. Faulty water pump
d. Leaking radiator core
e. Loose fan belt

f. Defective thermostat

g. Clogged radiator
h. Defective or improper radiator

pressure caps. Obstruction
preventing free air flow through
radiator.

i. Inlet or outlet hose collapsed
j. Sludge in cylinder block

k. Plugged water jacket

'L Scale in cylinder block

Adjust brakes {para 2-125)
Replace spring (para 2-131)

Lubricate anchor pin (LO 9-2320-
212-12).

Adjust or replace (para 2-140j.

Inspect bearings, adjust and lubricate
or replace as necessary i(para 2-
141).

Locate and replace line (para 2-133).

Replace brakeshoe assembly {para 2-
131}

Replace drum (para 2-131)

Replace parts as required (para 2-
131).

Adjust brakes {para 2-125}

Lubricate according to LO 9-2320-
212-12,

Replace brakeshoe assembly (para 2-
1310

Replace brakeshoe assembly (para 2-
131).

Replace spring (para 2-131)

Replace drum {para 2-131}

Adjust pedal linkage (para 2-137).

Inspect transmission attaching bolt,
propeller shafts, universal joints,
and bearings for improper or loose
connections. Tighten as required
{para 2-105).

Add

conditions

Replenish water in radiator.
antifreeze  when
warrant.

Inspect cooling system for leaks.
Tighten or replace hose as
necessary (para 2-91 and 2-94).

Replace pump (para 2-98)

Replace radiator (para 2-97)

Adjust belts (para 2-96)

Remove and inspect thermostat {para
2-95). Replace.

Clean and flush radiator (para 2-93).

Check caps and replace (para 2-92}.
Remove bugs, leaves and ac-
cumulated dirt from radiator, using
high pressure air or water.

Check condition of hoses and replace
{para 2-94).

Drain, flush. and refill cylinder block
{para 2-93).

Drain  system (para 2-93).
Disconnect radiator hose, and
reverse flush the radiator. Refer to
TM 750-254.

Clean and neutralize system. Refer to
T™ 750-254.

29



Table 2-3. Troubleshooting the Vehicle —Continued

ltem
No.

Malfunction

Probable Cause

Corrective Action

14

1o

2-10

Engine overheats, temperature rises
over 200° F.—Continued

Overcooling. (Inability to attain
engine operating temperature after
suitable warmup.}

Engine will not crank

Engine cranks but fails to start

Engine does not attain maximum
revolutions per minute.

Engine misfires at idle speed

COOLING SYSTEM—Continued

m. Improper draining at service

n.

0

Engine compartment side panels
open.

a. Defective thermostat
b.

Inaccurate temperature gage

ENGINE

. Defective batteries, wiring con-

nections, or starting system

. Starter defective
. Fuel tank empty
. Engine flooded

Insufficient cranking speed

. No spark

. Carburetor choke inoperative

. Clogged fuel tank ventline, fuel

lines, or fuel filters.
Fuel pump inoperative

. Faulty ignition system

. Insufficient or improper grade of
oil.

. Improper valve adjustment

. Sticking valves

. Faulty compression
. Increased back pressure due to

clogged or collapsed muffler or
tailpipe.

. Clogged fuel filters
. Faulty fuel pump
. Accelerator linkage improperly

adjusted

. Clogged air cleaners

. Distributor out of time

. Carburetor idling setting incorrect

. Choke improperly positioned

Spark plug gaps improperly set
. Faulty distributor operation

. Vacuum leak

, Improper valve clearance

Leaky cylinder head gasket

. Defective or sticky valves

Redrain and refill {para 2-92).

Close engine compartment side
panels.

Replace ipara 2-95)

Replace gage Ipara 2-99)

Check electrolyte specific gravity.
Replace defective batteries {(para 2-
04).

Replace starter (para 2-27)

Fill tank

Push choke in, open throttle and
crank engine to remove excessive
fuel.

Recharge batteries

Refer to ignition circuit tests {para 2-
18).

Inspect choke valve for proper
operation and adjust choke controls
{para 2-79).

Clean lines and / or filters (para 2-
85).

Test pump; replace if defective (para
2-83).

Refer to para 2-18

Drain cylinder block and refill to
correct level with proper grade of
oil (LO 9-2320-212-12).

Notify direct support maintenance
personnel.

Notify direct support maintenance
personnel.

Test compression (para 2-66)

Clean or replace muffler or tailpipe
{para 2-90).

Clean filters (para 2-84)

Refer to item 15g

Check linkage and
necessary (para 2-79).

Remove and service air cleaners
{para 2-78).

Adjust timing (para 2-79}

Adjust idling setting and throttle
linkage (para 2-79).

Adjust choke control and linkage
{para 2.88).

Adjust spark plug gap (para 2-17).

Inspect breaker points. If burned or
pitted. replace {para 2-22). Adjust
point opening (para 2-23).

Use engine oil to check for leaks at
throttle shaft, carburetor flange
and inlet manifolds.

Notify direct support maintenance
personnel.

Notify direct support maintenance
personnel, or replace (para 2-69).

Check engine vacuum ipara 2-66).
Notify direct support maintenance
personnel if gage reading is erratic.

adjust as



Table 2-3. Troubleskooting the Vehicle—Continued

exhaust pipe.

Item kD
No. Malfunction Probable Cause Corrective Action
ENGINE—Continued

18 Engine misfires at high speeds a. Faulty ignition system Refer to table 2-4, item 3,
troubleshooting—electrical system.

b. Restricted fuel lines or fuel filter |Clean lines and / or filters (para 2-
85).

¢. Defective fuel pump Refer to item 15g

19 Engine idles too fast a. Improper carburetor idling ad- |Adjust carburetor idling mixture

justment. (para 2-79} and adjust throttle
adjusting screws (para 2-79).

b. Improper accelerator linkage |[Adjust linkage (para 2-88}

adjustment.

c. Intake manifold gaskets leaking Inspect gaskets for leakage (para 2-
68).

20 fngine overheats a. Low coolant in system Check coolant level in radiator and
fill to slightly below bottom of filler
neck ; add antifreeze as necessary
{para 2-92).

b. Lean air-fuel mixture Adjust carburetor {para 2-79). In-
spect engine for leaks at manifold
and carburetor gaskets.

¢. Late ignition timing Check ignition timing and adjust
{para 2-20).

21 Engine falters Clogged or worn carburetor parts Replace carburetor (para 2-82)
Notify direct support maintenance
personnel if engine still falters.

22 Engine backfires a. Crossed sparkplug cables Check cables for proper firing order
(para 2-17), sequence (1-5-3-6-2-
4).

b. Cracked coil or distributor cap Inspect distributor cap and coil for
cracks or carbonized spots, in-
dicating current leakage. Inspect
all carbon tips in cap. Replace cap
or coil if there are any cracks or
carbonization (para 2-21).

¢. Out of time Check ignition system timing (para 2-
20).

23 Excessive oil consumption a. Oil leaks Inspect engine, engine components,
and ground under engine for oil
leaks. Tighten leaking connections
and repair or replace broken lines.

b. Engine overheating Refer to item 20

¢. Poor compression Test compression on all cylinders
(para 2-60}. If variations between
cylinders exceeds 10 psi notify
supporting maintenance personnel.

24 Engine oil pressure low as indicated | a. Inadequate engine oil supply; low | Check engine oil for proper level and

by oil pressure gage. level. proper viscosity : replenish oil (LO
9-2320-212-12).

b. Defective oil pressure gage Replace gage (para 2-53)

c. Defective oil pressure sending | Replace sending unit (para 2-55).

unit.

d. Improper oil viscosity Drain and refill with oil of proper
viscosity (LO 9-2320-212-12).

25 Fxcessive noise on increased ac- | Insufficient lubrication Check for low oil pressure and high

celeration. oil consumption. Add oil if required
(LO 9-2320-212-12). Notify direct
support maintenance personnel if
these conditions persist.

20 Excessive noise with engine idling | Insufficient lubrication Refer to item 25

EXHAUST SYSTEM
27 Defective exhaust system a. Defective or restricted muffler or | Clean or replace muffler or exhaust

pipe {(para 2-90).

2-1



sz Malfunction Probable Cause Corrective Action
27 Defective exhaust system—Continued | EXHAUST SYSTEM—Continued
b. Loose or defective manifold and | Tighten or replace flange clamps as
exhaust pipe flange clamps. required (para 2-68).
FRAME
28 Pintle loose in housing a. Loose slotted nut Remove cotter pin and tighten nut
{para 2-160}.

6. Worn washer Readjust pintle hook assembly as in a
above or replace washer (para 2-
160N,

¢. Dry, needs lubrication Free pintle and lubricate per LO 9-
3320-212-12.

FRONT AND
REAR AXLES
39 Difficult to turn steering a. Hydraulic power unit inoperative | Check oil level in steering system (LO
9-2320-212-20). Notify supporting
maintenance personnel.

b. Tires under-infiated Check tire pressure and inflate as
specified on servicing data plate
affixed to instrument panel.

c. Lack of lubricant Lubricate steering knuckle. tie rods,
and drag link ends according to LO
9-2320-212-12.

d. Bind in steering knuckles Jack up front axle to clear wheels off
ground. Disconnect drag link at
steering level left end assembly
tpara 2-149). Turn wheels from
side to side. 1f binding, disconnect
one end of tie rod from steering
lever. If binding persisis and
lubrication does not free knuckle.
notify supporting maintenance
personnel for replacement of front
end assembly. If an emergency,
replace (paras 2-116 and 2-117),

30 Hard steering; wandering a. Axle shifted Measure from front spring rear eye to
a fixed point on axle. Compare with
like measurement on opposite side.
If they do not agree, inspect for
broken front spring main leaf and
center bolt. Check for loose or
broken U bolis or springs. Replace
defective parts (para 2-119 or 2-
1230

b. Tires unequally inflated Check tire pressure and inflate as
specified on servicing data plate
aifixed to instrument panel.

c. Front wheel bearings out of ad-| Adjust wheel bearings (para 2-141).

justment.

d. Insufficient toe-in Adjust toe-in (para 2-114)

31 Continuous noise a. Wheel bearings in need of]| Lubricate bearings according to

lubrication. lubrication order (LO 9-2320-212-
12).
b. Front or rear wheel out of ad-| Check bearings for wear and ad-
justment. justment (para 2-141).
c. Tires improperly inflated or| Inflate tires properly (para 1-8g).
damaged. Replace damaged tires {(para 2-
144},
32 Excessive backlash Axie flange nuts ioose Tighten nuts to recommended torque

2-12

fpara 2-119}.



Table 2-3. Troubleshooting the Vehicle —Continued

Item

No. Maifunction Probable Cause Corrective Action
FRONT AND REAR
AXLES—Continued
33 Excessive or uneven tire wear 2. Improper wheel alinement Adjust toe-in {para 2-114). If thix
does not correct deficiency. notify
direct support maintenance per-
sonnel.
b. Improper brake adjustment Adjust brake {para 2-125 or 2-1291.
¢. Improper tire inflation Inflate tires evenly Ipara 1-8g) and
refer to item 30b.
34 Binding in front axle shafts a. Excessively worn universal joints Replace worn parts (para 2-112}).
b. Spacer washer not installed in axle | Check end-plug of shaft by moving
shaft. shaft in and out of housing. Install
spacer if movement is over 1 /16
inch {para 2-119).
HEATING SYSTEM
35 Heater will not ignite a. Burned out fuel pump Replace fuel pump {para 2-83)
b. Shutoff valve closed to gas tank | Open shutoff valve
¢. Restriction in fuel line Check and clear all fuel lines {para 2-
8351,
36 Heater stops operating a. Burned out fuel pump Replace fuel pump (para 2-83}.
b. Restriction in fuel lines Check and clear all fuel lines {para 2-
851,
¢. Restriction in check valve Check and clear check valve (para 2-
85).
d. Clogged fuel filter screen Clean or replace filter screen (para 2-
84).
POWER TAKE-OFF
37 Excessive noise a. Noise from transmission may be | Check for loose power takeoff
transmitted to power takeoff. mounting screws and tighten.
Continued noise indicates worn
gears or bearings in transmission or
PTO. Notify direct support
maintenance personnel.
b. Noise from transfer power takeoff | Check for loose mounting screws and
may reflect through transfer. tighten. Check oil pump to see that
it is operating properly. Continued
noise indicates worn gears or
bearings. Notify direct support
maintenance personnel.
PROPELLER SHAFTS
38 Excessive noise or vibration a. Lack of lubrication Lubricate according to lubrication
order {LO 9-2320-212-12).
b. Worn universal joint parts Replace worn parts {para 2-1111.
¢. Worn slip joints Remove propeller shaft (para 2-111).
Check condition of slip joint splines
and replace slip joint (para 2-111J.
d. Loose drive flange Tighten f{lange bolts attaching drive
flange to propeller shaft and
transmission (para 2-111).
e. Shaft sprung from contact with | Replace propeller shaft (para 2-111).
obstruction.
STEERING SYSTEM
39 Steering wheel difficuit to turn Bind in steering knuckle Refer to malfunction 29d.
40 Inability to maintain straight course | &. Steering gear drag link ends loose, | Inspect and adjust drag link end

{wandering or weavingi.

or improperly adjusted.
b. Steering gear tight or worn

fpara 2-149).
Inspect and adjust or aline (para 2-
1406).

213



Table 2-3. Troubleshooting the Vehicle —Continued
Item
No Malfunction Probable Cause Corrective Action
e
10 Inability to maintain straight course STEERING SYSTEM—Continued
(wandering or weaving).—Continued 4 ) . e
' ¢. dhock absorbers i1noperative pisconnect sNOCK apsorper Iks ana
test action. If little or no resistance
is felt. replace shock absorbers
(para 2-160).
41 Insufficient flexibility a. Insufficient spring shackle pin | Lubricate spring shackle LO 9-2320-
lub:zication 2j2-12,
b. Froze~ spring shackles Free and lubricate shackles {para 2-
164, 2-165)

' ¢. Shock absorbers inoperative Disconnect shock absorber links and
test action. If little or no resistance
is felt. replace shock absorbers
(para 2-166).

" Excessive flexibility a. Shock absorbers inoperative Disconnect shock absorber links and
test action. If little or no resistance
is felt. replace shock absorbers
tpara 2-1661.

b. Insufficient fluid in shock ab- | Replace shock absorbers {para 2-
sorbers. 166).
13 Fxcessive noise a. Worn spring pins or shackle bolts | Use pry bar to test wear of pins and

2-14

! scessive noise

I o< of lubricant

l.xcessive lubricant

“Hipping out of gear

Hard shifting: gears clash on

engagement.

t \eessive or uneven tire wear

b. Worn or broken shock absorber

c. Spring leal failure at spring eve
d. Spring leaf failure at center section
of spring.

TRANSMISSION—~TRANSFER
a. Insufficient lubrication

b. Propeller shaft misalined or out of
balance.

¢. Gears or bearings broken, worn, or

ng DK

lonse on shafts.

a. Loose drain plugs
b. Damaged gaskets,

honsgineg
nousing.

seals, or

Overfilled

a. Excessively worn gears

b. Gears do not fully engage
c. Bent shifting fork

a. Poor shifting technique
b. Dragging clutch

a. Unequal tire pressure
b. Tires of nnequal rollin
on dual wheel.

radii nsed

%

bolts. Replace tpara 2-164, 2-1651.
Inspect links for wear. damage or
looseness. Replace shock absorbers
tpara 2-160).
Replace spring (para 2-164, 2-165).
Replace spring. Tighten U bolts to
recommended torque {para 2-164,
2-165).

Check level and if required, add
lubricant according to lubrication
order (LO 9-2320-212-12).

Check universal joints worn
needle bearings (para 2-111).
Replace. Check propeller shaft for
alinement and check flanges for
foose mounting bolts {para 2-111).
Adjust and tighten.

Notify direct support maintenance
personnel. Replace transmission
\para 2-105).

Tighten drain plugs (para 2-103).

Notily direct support maintenance

Replace i

for

personnel.
tpara 2-1051.

Check lubricant level and drain to
level of filler plug.

Notify direct suppert maintenance
nersonnel Renlace transmission
personnel. Replace transmission
tpara 2-1051.

Notify direct support maintenance
personnel.

Notify direct support maintenance
personnel. Replace transmission

{para 2-105).
Use proper shifting procedure.
Adjust clutch (para 2-137)

Inflate tires properly (para 1-8g/.
Match tires (para 2-142)



Table 2-3. Troubleshooting the Vehicle —Continued

Item
No Malfunction Prebable Cause Corrective Action
49 F.xcessive or uneven tire wear— WHEELS AND TIRES
Continued —Continued
: ¢. Uneven vehicle load distribution | Redistribute load properly
d. Front wheels misalined Check wheel alinement (para 2-114].
e. Front wheel bearings damaged or | Adjust or replace bearings (para 2-
worn, 141, 2-143).
f Wheel and tire assembly out of ! Rotate wheels and tires {para 2-142).
balance. Refer 1o TM 9-2320-212-101,
S0 Wheel pounding a. Front or rear hub bearings | Replace bearings (para 2-1431
damaged.
b. Wheel and tire out of balance Rotate wheels and tires tpara 2-142).
Refer to TM 9-2320-212-10.
¢. Wheel bent Replace wheel tpara 2-142)
51 Shimmy a. Tires on front wheels improperly | Inflate tires properly. See servicing
inflated. data plate on instrument panel.
b. Bent wheel or rim Replace wheel (para 2-142)
c. Worn. loose. or damaged front | Replace bearings tpara 2-141).
wheel bearings.
d. Worn tie rod ends Replace tpara 2-1151
e. Tire and wheel assembly out of | Rotate wheels and tires. Refer to TM
balance. 0-2320-212-10.
WINCH
532 Winch does not operate a. Power takeoff not engaged Engage power takeoff. H power
takeoff does not engage. notify
direct support maintenance per-
sonnel,
b. Shearpin failure Replace shearpin (para 2-1541.
¢. Drum cluteh not engaged Fngage drum clutch. If cluteh does
not engage, notify direct support
maintenanee personnel.
53 Winch does not hold Brake slipping Adjust brake tpara 2-153)
3b Excessive heat at winch brake case | Brake incorrectly adjusted Adjust brake tpara 2-153)
55 Noisy operation a. Lack of lubrication Lubricate winch (LO  9-2320-2]2.

b. Worn or damaged internal parts
#

12).
Replace winch tpara 2-157)

Section VI.

2-15. Description

a. General. This section provides information to
locate and correct problems in the electrical system.

=

TROUBLESHOOTING THE ELECTRICAL SYSTEM

REGULATOR

A troubleshooting table (table 2-4) and diagrams
showing locations of the various electrical com-

ponents (fig. 2-3 through 2-6) are included.

1. GENERATOR

ls
72

ST.

BATTERY

—%—4-0

BATTERY
o1

~

]

L

CIRCUIT
BREAKERS

IGNITION SWITCH

’ J@

RAPD 1963244

Figure 2-3. Ignition system wiring diagram.
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Figure 2-4. Starting system wiring diagram. Figure 2-5. Generator system wiring diagram.
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Figure 2-6. Lighting system wiring diagram.



b. Ilectrical System Circuits. Electrical circuits
for this vehicle will be covered under six major
categories as listed below:

lgnition

Starter
Generator system
Light

Turn signal
Batteries

c. Test Equipment. The test procedures covered
in this section are based on the use of low voltage
circuit tester (fig. 2-7), carbon pile resistor and field
rheostat (fig. 2-8) and adapter Set (fig. 2-9). Test
procedures used may also be made on the vehicle
using any suitable voltmeter, ammeter, or oh-
mmeter having the required electrical range.

AMMETER POSITIVE
LEAD

AMMETER

NEGATIVE
LEAD

e 4
SHUINT LEAD

SRR

T, RAPD 196273

Figure 2-7. Low voltage circuit tester.

CARBON PILE L

£ADS vl

FIELD RHEOSTAT LEADS

" RAPD 196274

Figure 2-8. Carbon pile resistor and field rheostat.

A Adapter
B Adapter
C Adapter
1) Adapter
E Adapter

Figure 2-9. Adapter set.

(1) All leads of the low voltage circuit tester
affected by polarity are identified either by a red or
black protector over the connecting clip or by the
symbols + or — at the end of the test lead. Red
indicates a positive (+) connector and black in-
dicates a negative (—) conner or,

(2) To insure correct meter readings, the
positive (+) test lead clip for either the test volt-
meter or the test ammeter must always be con-
nected at the emanating source of current flow. For
example, if the current is flowing from the
generator to the batteries, the positive (4 ) test lead
must be connected to the generator side of the
circuit.

d. General Inst*-uctions.

{1} Prior to performing any test with meters,
observe the following instructions:

(a} Be sure of test being made. To insure
correct testing. sequence listed in individual tests
must be followed.

fb) Always select a meter range highter
than the expected reading.

{¢) Ammeters are always inserted in the
current carrying line in series. Breaking ammeter
connections opens the line.



(d) Voltmeters are always inserted across a
load, in parallel. Breaking voltmeter connections
disconnects the voltmeter.

fe) Aiways connect the
marked (—) first.

(f} Always barely touch positive lead to its
post to see if meter movement is in right direction
before firmly attaching the lead to its post.

negative leads

{2} The proper hook-up of the LVCT is very
important in order to afford protection to the
meters as well as to obtain accurate readings.

WARNING

Remove rings, watches; etc., prior to

performing any electrical troubleshooting

to prevent accidental short circuits and / or
electric shock.

Table 2-4. Troubleshooting—Electrical System, Part 1

Item
No. Malfunction Probable Cause Corrective Action
IGNITION SYSTEM
1 No spark. ({Battery-generator in- [ a. Defective ignition switch Replace switch (para 2-25)
dicator pointer shows low or no | b. Defective ignition coil or | Check continuity of primary circuit
reading.) distributor. from ignition switch to distributor.
If current does not show from
switch to distributor, replace
distributor (para 2-19).
c. Distributor breaker points not | Inspect breaker points. If burned or
opening or faulty- pitted, replace (para 2-22). Adjust
point opening (para 2-23).
d. Defective distributor capacitor Replace capacitor (para 2-22).
2 No spark. (Battery-generator in- | & Defective distributor rotor Replace rotor (para 2-22}
dicator reads normal.) b. Loose electrical connections Clean and tighten all electrical
connections from starter to
distributor.

¢. Defective spark plug cables Test each cable by disconnecting
from spark plug and holding it
away from cylinder head while
cranking engine. Replace any cable
not producing good spark (para 2-
17).

3 Engine misfires at high speeds a. Spark plugs improperly set Adjust spark plug gap (para 2-17).

b. Distributor breaker point opening | Check breaker point opening and

improperly set. adjust (para 2-23).
¢. Defective ignition coil | Inspect cables and connections. Test
| coil and replace coil or install new
coil tpara 2-24).

d. Defective ignition wiring Check spark plug and coil cables for
continuity. Replace when non-
continuous {para 2-17).

4 Engine does not attain maximum | Preignition due to defective or im-| With engine temperature at normal
rpm. proper spark plugs. operating range (160° F. to
180° F.i.accelerate vehicle in high
gear. If preignition or spark knock
is present. a pinging sound will be
heard. After checking ignition
system thoroughly, replace spark
plugs {para 2-17): if this does not
| correct  condition. notify main-
tenance personnel,
STARTING SYSTEM

5 Starter inoperative a. Batteries discharged Check electrolyte level and specific
gravity ipara 2-63). Replace

defective batteries (para 2-04).

b. Loaose, corroded. or broken cables| Clean and tighten all electrical
connections at battery. ground. and
starter. Replace cable if broken, or
if terminal clamp is excessively
corroded ipara 2-04 and 2-281).

219



Table 2-4. Troubleshooting—Electrical System. Part I— Continued

Item
No

Malfunction

Probable Cause

Corrective Action

(i

9

10

11

2-20

Starter inoperative—Continued

Noisy starter

Starter sluggish: will not attain full
crank speed.

No output

Low output; less than 27.5 volts

High output: more than 28.5 volts

Battery-generator indicator stays in
red or yellow bank (engine at 1.500
rpm ).

Belt squeal

Battery or batteries use too much
water.

Battery or batteries do not hold
charge.

STARTING SYSTEM—Continued

¢. Defective starter switch

d. Defective starter
2. Loose starter mounting

b. Defective drive assembly

c. Worn commutator or bushings
d. Defective bearing due to lack of
lubrication.

a. Discharged or defective batteries

b. Dirty or loose terminals

¢. Sticking brushes, commutator or
armature rubbing field coils.

GENERATOR SYSTEM
. Broken or loose belts
. Generator seized

[l

. Burned rectifier
. Broken wire
. Disconnected wire
. Defective regulator
. Loose belts
. One or both batteries dead
Loose belts
. Burned rectifier
Loose connection
Regulator out of adjustment

TR0 A0 O TO QD

. One phase shorted on generator
. One or both batteries dead

. One or both batteries low

. Regulator out of adjustment

O O bW

. Wire shorted
. Faulty indicator

o R

. Broken connection

. No output of generating system
. One or both batteries dead

Low voltage setting

. Glazed belts

One or more worn or broken belts
Generator seized

. Loose belts

. Seized water pump

. High voltage setting

. Cracked battery case

TR P RS RO AP

a. Voltage limiter setting off

b. One or both batteries dead
¢. Charging system failure

d. Slipping belts

Check linkage from starter pedal to
upper clevis of starter. Energize
starter switch for testing purpose.
Test delective switch and replace

(para 2-28).
Replace defective starter (para 2-27).
Tighten starter mounting screws
{para 2-27).

Replace starter (para 2-27)
Replace starter (para 2-27)
Replace starter (para 2-27)

Check electrolyte level and specific
gravity (para 2-63). Recharge or
replace batteries (para 2-64).

Clean and tighten terminal con-
nections (para 2-27 and 2-28).

Replace starter (para 2-27})

Adjust or replace belts (para 2-96).

Replace generator (para 2-33 and 3-
10}

Replace rectifier (para 3-11).

Replace or repair as required.

Tighten all wires and connections.

Replace regulator (para 3-10).

Adjust belts (para 2-96)

Replace both batteries ipara 2-64).

Adjust belis tpara 2-961.

Replace rectifier (para 3-11)

Tighten connectors

Adjust voltage rheostat (para 3-3), or
replace regulator {para 3-10).

Replace generator (para 3-10)

Replace both batteries (para 2-64).

Replace both batteries (para 2-64).

Adjust voltage rheostat (para 3-3). or
replace regulator (para 3-8).

Check wiring

Connect voltmeter with 50-volt scale
across vehicle battery. Check
voltage. if between 27.5 and 28
replace indicator.

Check wiring

Refer to items 1 and 2 above

Replace both batteries (para 2-64).

Adjust voltage rheostat (para 3-3).

Install new belt set (para 3-14}

Install new belt set (para 3-14).

Replace generator (para 3-10)

Adjust belts tension (para 2-96).

Replace pump {para 2-98)

Adjust voltage rheostat (para 3-3).

Replace defective battery (para 2-
64).

Adjust voltage rheostat {para 3-3). or
replace regulator (para 3-10).

Replace both batteries (para 2-64).

Perform tests and adjustments {para
2-35).

Adjust belt tension (para 2-96).



Table 2-4. Troubleshooting—Electrical System, Part 1— Continued

ltem
No. Malfunction Probable Cause Corrective Action
GENERATOR SYSTEM
—Continued
15 Rectifier plates bumed (spots larger |a. Faulty rectifier Replace rectifier {para 3-11)
than 1 inch in diameter). b. Insufficient cooling due to dirt on | Replace rectifier tpara 3-11)
plates.
c. Airflow to rectifier blocked by | Remove foreign object and replace
foreign object. rectifier (para 3-111).
d. Voltage too high Replace rectifier (para 3-11} and
regulator.
LIGHTING SYSTEM
1o Headlights do not light a. Broken or burned out lamp Replace lamp (para 2-39)
b. Defective light switch Use a jumper wire across switch
contacts. If lamp lights, replace
switch (para 2-41}.
c. Broken light cable. Refer to lighting circuit diagram.
Locate break and repair cable as
: necessary.
d. Circuit breaker
17 Frequent lamp failures. High battery- | . Generator-regulator out of ad- | Replace regulator ipara 3-19).
generator indicator reading. justment.
b. Poor battery connection Clean and tighten battery and lamp
ground connections (para 2-65).
18 Insufficient: light. Low battery- | a. Poor lamp or battery ground | Clean and tighten battery and lamp
generator indicator reading. connections. ground connections {para 2-65}.
b. Loose lamp connections Locate and tighten loose terminal
connections.
¢. Discharged batteries Check electrolyte level and specific
gravity (para 2-63). Change or
replace batteries (para 2-64).
19 Floodlights do not respond to light | a. Lamps burned out or faulty Replace lamps (para 2-39) or switch
switch. switch. {para 2-41).
b. Faulty circuit or wiring or | Notify direct support maintenance
defective light assembly. personnel.
c. Brush slipring assembly defective [ Notify direct support maintenance
personnel.
INSTRUMENTS, GAGES.
~ AND SENDING UNITS
20 Speedometer or tachometer noisy |Binding or kinked flexible shaft Replace flexible shast (para 2-33).
21 W ater temperature gage inoperative | a. Temperature sending unit faulty | Replace sending unit (para 2-53h
b. Gage and wiring faulty Replace gage Ipara 2-53)
22 Fuel level gage inoperative a. Fuel tank sending unit faulty Replace sending unit (para 2-87).
. b. Gage and wiring faulty Replace gage (para 2-87)
23 Oil pressure gage inoperative a. Sending unit faulty Replace gage (para 2-87}
b. Gage and wiring faulty Replace gage {para 2-33)
24 Horn inoperative Electrical circuit broken in horn | Check for continuity to horn button.
system. Replace horn switch lpara 2-34).
RADIO INTERFERENCE
SUPPRESSION
25 Interference while vehicle is in |{ Loose cables, bonding, or con- | Inspect all wiring and replace as .
motion ‘with engine not operating. nections: frayed insulation in warranted. Clean and tighten all
vehicle wiring. connections.
26 interference only when engine is{Generator system Accelerate engine and turn ignition
running. switch off with engine at high
speed. If noise continues after
switeh is shut off. cause is in the
generator system. Replace
wenerator Ipara 2-33)
27 Variable pitch whining noise which | &. Loose or dirty regulator con- | Check ground straps and mounting to

varies with engine rpm.

nections.

determine if connections are free
from dirt, paint. or other foreign
material that could impair con-
ductivity. Check for tightness Ipara
2-44).
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Table 2-4. Troubleshooting—Electrical System, Part I— Continued

Item

N: : Malfunction Probable Cause Corrective Action

27 ' Variable pitch whining noise which RADIO INTERFERENCE

varies with engine rpm.—Continued SUPPRESSION—Continued
b. Defective generator-regulator | Check generator system (para 2-35,
capacitor. 3-6. and 3-8).

; c. Loose or frayed fan drive belts | Tighten or replace belts {para 2-96).

! d. Defective generator bearings Replace generator tpara 2-33 and 3-

! 101,

28 E Variable clicking noise which varies | a. Ignition system Accelerate engine and turn ignition
1 with engine rpm. switch off with engine at high
, speed. If noise stops immediately.
i the cause is in the ignition system.
! b. Improper spark plug gap Adjust gap (para 2-17)

¢. Improper breaker points Adjust points {para 2-22)

i d. Defective spark cables Replace cables (para 2-17)

! e. Defective spark plugs With engine running, disconnect

cables from plugs one at a time. If

i noise is reduced or eliminated, the

!. cause is the spark plug. Replace

‘ plug (para 2-17).

1 TURN SIGNAL

| SYSTEM

29 Right and left turn signals not | a. Vehicle light switch not in correct | Place vehicle light switch in either
l working tfront and rear). position. STOPLIGHT «or SERVICE

DRIVE position (fig. 2-60).
b. Defective flasher Connect jumper wire between

i minals D and H of the relay 1

i Make sure turn signal lever on

\ steering column is in a turn position

iright or left) and light switch is
correctly positioned (item a,
abovel. If one of the turn signal
lights lights continuously, replace
the flasher unit in the relay box
tpara 2-48). I lights do not come

! on, refer 1o ¢ below.

' c. Wiring from light switch to relay | Determine if power is available for
box defective {circuits 460-461A turn signal operation. Connect
and 15). voltmeter or test lamp between

terminal A and M at the relay box.
If no voltage is indicated, connect
lead between terminal J of the main

i light switch and ground (vehicle

body). If voltage is present. check
wiring between the light switch and
the relay box. Repair or replace
harness as necessary.
d. Defective main light switch | I no voltage is indicated in the above
{circuit 151, test. place leads between terminal F
of the main light switch and ground
(vehicle body ). If voltage is present.
replace vehicle light switch. [f no
voltage is present, troubleshoot
current feed wiring back to the
generator regulator.
30 Turn signais remain on {do not | a. Defective or missing turn signai | Test lamp. Replace if defective (para
flashi. control indicator (pilot) lamp. 2.50). Install lamp if missing (316
below.
b. Defective flasher Replace flasher tpara 2-48)
c. Defective relay or paralleling | Replace relay box (para 2-47a)
resistor, in relay coil.

2-22




Table 2-4. Troubleshooting—Electrical System, Part 1— Continued.

Item
No.

Malfunction

Probable Cause

Corrective Action

31

33

Turn signals flash too slowly or too

rapidly.

Right rear turn signal lamp does not

light.

Right front turn signal lamp does not
light.

TURN SIGNAL SYSTEM
—Continued

a. Defective flasher

b. Incorrect control indicator {pilot)
lamp.

c. Defective relay or
resistor in relay coil.

a. Defective signal / stop light lamp
(circunit 22-460E / B).

paralleling

b. Open circuit (circuit 22-

460K / Bi.

¢. Control switch defective.

d. Relay box defective

a. Defective signal lamp in right
front blackout marker and
parking light assembly (circuit
460-J).

b. Open circuit (circuit 460-J).

¢. Control switch defective.
d. Relay box defective

Replace flasher (para 2-48i
Install correct size lamp

Replace relay box tpara 2-17)

Test rear lamp by depressing brake
pedal with turn signal lever in
neutral podition. Make certain the
selector lever of the vehicle light
switch is in STOPLIGHT or
SERVICE DRIVE position. If
service stoplight does not light,
lamp is probably defective. Replace
lamp (para 2-50) with one known
to be serviceable and repeat test. If
lamp still does not light, check for
corroded lamp socket or terminals,
or damaged wiring harness.

Refer to & above. Use test lamp or
voltmetér to isolate open in circuit
and make necessary repairs.

Connect jumper wirels) to terminals
A. D. and C of the relay box. If the
right turn signals flash, repair or
replace turn signal control switch
(para 2-49). I right turn signal
does not flash. perform voltage test
in d below.

Using voltmeter or test lamp between
terminals . and M of the relay box.
determine if voltage is present. {f
no voltage is present, repair or
replace relay box ipara 2-47)
Repair of relay bov at
organizational category af
maintenance level is limited to
resoldering or connecting loose
wires in the box or replacing the
flasher. H voltage is present.
recheck circuit for defective lamp.
corroded lamp socket or termwinals,
or damaged wiring (4 and b abovel.

Connect jumper lead betweer tor-
minals A and J of the relay box. lf
right front signal lamp fails to light
continuously, the problem is either
a defective lamp, corrosion in lamp
socket or terminals. or faulty
wiring. Remove and test farmp nd
replace if defective {para 2-31al.

If lamp is serviceable in test per-

formed in aabove, perform voltage
check or use test lamp to isolate
open circuit and make necessa-y
repairs.

Refer to item 32¢.

Refer to jtem 32d except uve rer-
minals J and M for voltage 1o < at
relay box.
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Table 2-4. Troubleshooting—Electrical System, Part I —Continued.

ftem
No. Malfunction Probable Cause Corrective Action
TURN SIGNAL SYSTEM
—Continued
34 Left rear turn signal lamp does not | a. Defective signal / stop light lamp | Refer to item 32a above.
light. tcircuit 22-461K /B / D). _
b. Open circuit (circuit 22- | Refer to item 32b above.
461K / B/ D).
c. Control switch defective. i} Connect jumper wire(s) to terminals
A, D. and F of the relay box. If the
left turn signals flash, repair or
replace control switch (para 2-49).
If left turn signal does not flash,
perform voltage test in d below.
d. Relay box defective Refer to item 32d, except use ter-
minals K and M for voltage check
at relay box.
35 Left front turn signal lamp does not{ a. Defective signal lamp in right | Refer to item 33a, except connect
light. blackout marker and parking | jumper wire between terminals A
light assembly (circuit 461-L}. and L.
b. Open circuit Refer to item 335
¢. Control switch defective. Refer to item 34¢
d. Relay box defective. Refer 10 item 32d, except use ter-
minals L and M for voltage check
at relay box.

Section Vil. IGNITION SYSTEM

2-16. General

The ignition system (fig. 2-3) includes the
distributor and coil assembly, the spark plugs,
ignition switch, and the necessary connecting cables
and wiring. A 24-volt system operates on current
from the two 12-wolt batteries. The ignition switch,
when turned on, completes the circuit to the
ignition system. All ‘components of the ignition
system are waterproofed for fording operation.

2-17. Spark Plugs and Spark Plug Cables

a. Spark Plug Cables. Replace spark plug
cables if rubber or metallic shielding is damaged in
anyway.

L. Remove Spark Plug Cables.

(1) Unscrew the spark plug cable elbow nuts,
and remove the cables from the spark plugs.

(2) Remove the nut, lockwasher, and bolt
from the spark plug conduit clamp, and remove the
clamp.

{3) Unscrew the spark plug cable nuts at the
distributor cap cover, and remove the cables.

¢. Inspect Spark Plug Cables. Inspect cables
fig. 2-10) for frayed conduits, broken or missing
terminal sleeve springs, missing or deteriorated
terminal sleeve grommets, damaged nut threads, or
other visual damage. Replace cables as necessary.

2-24
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Figure 2-10. Spark plug and cable.

d. Install Spark Plug Cables.

(1) Insert the straight end of each spark plug
cable terminal in the distributor cap cover and
tighten the nuts fingertight.

{2) Aline the cable elbows so that all are
facing opposite the distributor cap cover plug (fig.
2-11).



A Generator to regulator cable-

B Oil pressure gage sending unit cable.
C Priming system inlet line

D Temperature gage sending unit cable.
E Battery-to-starter cable

F Starter-to-regulator cable

G Starter-to-slave receptacle cable.

H Accelerator bellcrank iever

J Accelerator pedal rod clevis

K Clutch release fork lever

L Siotted nut

M Distributor primary cable

N Master cylinder vent line

P Fuel tank vent line

Q Front mounting screw

R Front support plate

S Support plate bracket

Figure 2-11. Disconnect points at left side of engine.

{3) Insert each spark plug cable elbow ter-
minal in its spark plug. Be sure to connect each
cable to the correct plug, following the firing order
shown in figure 2-3. Tighten cable elbow nuts.

(4) Install the conduit clamp around the
cables and install bolt, lockwasher, and nut.

(5) Tighten the nut.

¢. Remove Spark Plugs.
NOTE

All plugs are removed in the same manner.

{1) Unscrew the spark plug cable elbow nut
and remove the cable from the spark plug.

(2} Unscrew the spark plug with a deep socket
wrench. Remove the spark plug and gasket.
Discard the gasket.

f. Clean. Inspect. and Adjust Spark Plugs.

(1) Clean the spark plugs, using spark plug
cleaning equipment.

{2) Inspect the plugs for burned or damaged
electrodes. broken insulation or damaged threads.
Replace spark plugs if any of the above conditions
are evident.

(3) Measure the gap between the two elec-
wrodes with a spark plug gage. Increase or decrease
the gap as required by bending the outer electrode
until the gap is 0.028 to 0.033 inch.

g. Install Spark Plugs.
NOTE
All plugs are installed in the same manner.
(1) Install a new gasket on the spark plug and

' install the plug in the cylinder head. Tighten the

plug to 30 foot-pounds torque.

(2) Connect the spark plug cable (d (3)
above).

2-18. Ignition Circuit Tests
NOTE

Prior to making ignition circuit checks,

voltage check must be made on starter

circuit to determine if 18 volts are present
when cranking engine.
a. Check Engine.

(1) Adjust spark plug. Remove one of the
spark plug cables (para 2-17 b ). Crank engine with
starter (ignition switch on), while holding the spark
plug cable one-fourth inch from the cylinder head.
If the spark jumps the gap between the cable and
cylinder head, remove all plugs, clean, and inspect.
Adjust the gap. Install the plugs, replacing
defective plugs, clean, and inspect. Adjust the gap.
Install the plugs, replacing defective plugs (para 2-
17d ). If spark does not jump the gap, proceed
with check outlined in (2) through (12) below.

{2) Adjust breaker points. Adjust breaker
points (para 2-23).

NOTE
Servicing the distributor
removal (par 2-19a }.

(3) Clean breaker points. Clean or replace
breaker points and capacitor (para 2-22).

NOTE
Oxidation of breaker points is caused by
high charging voltage, or oil.
Refer to paragraph 2-35i for checking charging
voltage. If distributor parts are oily, clean parts or
replace distributor as required (para 2-19}.

{4) Ignition coil. Check the ignition coil with
the distributor removed from the engine (para 2-
24 a ), and held in a vise. Remove the cap cover
and connect a test lead from the positive (+)
terminal of the coil to the positive {(+ )} terminal of
one of two 12-volt batteries connected in series.
Connect a second test lead from the negative (—)
post of the opposite battery to a suitable ground on
the distributor base. Insert a third test lead in the
high tension terminal of the coil and hold the end of
the lead one-fourth inch from the distributor base
while rotating the distributor shaft. If a spark
jumps the Vi-inch gap. the coil is satisfactory. If a
spark does not jump the gap, replace the coil (para
2-24).

requires its
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{5) Rotor. Check the rotor for burred or
broken parts. Replace if defective (para 2-22).

(6) Cap spring. Replace or install spring
{para 2-28¢).

(7} Cap. Remove cap and check for cracks or
other damage. Replace a defective cap (para 2-21).

(8) Ignition switch. Check ignition switch
tb (7) below). Replace defective switch (para 2-
25).
{9} Check resistance in primary circuit or
through breaker points. Check resistance in
primary circuit (b below} and breaker points
{¢ below} and correct as necessary.

{10} Fuel system. Refer to table 2-3.

{11) Valve. Refer to table 2-3.

NOTE

If cause of trouble cannot be located by

performing (1) through (11) above, notify

direct support maintenance personnel.

b. Check Primary Circuit Resistance (Fig. 2-
12). Primary circuit resistance check 1is to
determine the resistance through the ignition switch
and the primary circuit.

Wil EE
STARTER. SWITCH. TERMINAL
E L &N Veis @

VOUTMETER POSITIVE LEAD

et 3
VoW POUIARK CiACYTY TASTER

<

Figure 2-12. Checking ignition primary circuit resistance.

(1) Install adapter 17-4-2975 in distributor
receptacle. Disconnect the primary cable from the
distributor at the receptacle. Install the adapter (C,
fig. 2-9) in the receptacle and connect the cable to
the adapter.

(2} Connect voltmeter positive (+)  test
lead. Connect the voltmeter positive (+) test lead
to the positive (+) terminal of the low voltage
circuit tester and attach the clip end of the lead to
the battery-to-starter cable at the starter switch
termvinal,

{3) Connect wvoltmeter negative (—) test
lead. Connect the voltmeter negative {—) test lead
to the 50 VOLTS terminal of the tester and attach
the clip end of the lead to the terminal of the
adapter in the distributor.
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(4) Start engine. Start the engine and operate
at idle speed.

(5) Change voltmeter negative (—) test lead
connection. Change the voltmeter negative (—)
test lead from the 50 VOLTS terminal on the tester
to the 1 VOLT terminal.

(6) Read wvoltmeter. Observe the voltage
reading on the voltmeter upper scale. This reading
should not exceed 0.2 volt.

(1) Check ignition switch. If voltage reading
exceeds 0.2 volt, check for loose or corroded
connections at the starter switch terminal, ignition
switch, and the cable connector at the left splash
shield or at the filter on the dash (vehicles so
equipped). If the connections are clean and tight,
eliminate the switch from the circuit and repeat the
test. To do this, remove the instrument cluster far
enough to provide access to the ignition switch.
Disconnect the two cables (11 and 12) at the cable
connectors and connect cable (11} to cable (12).
Start the engine and observe the voltage reading on
the upper scale of the voltmeter. If voltage reading
is satisfactory with the ignition switch by passed,
replace the switch (para 2-25).

(8) Remove testing equipment. When the test
has been completed, remove the testing equip-
ment. When the test has been completed, remove
the testing equipment and connect the cable to the
distributor.

c. Check Breaker Points Resistance (Fig. 2-
13). Breaker points resistance check is to deter-
mine whether excessive resistance exists through
the breaker points because of oil, burning, or
oxidation.

Figure 2-13. Checking resistance through breaker points.

(1) Install adapter in cap cover. Remove the
cap cover plug and the O ring packing and install
adapter (B fig. 2-9) in the plug opening.

(2) Connect voltmeter positive (+) test
lead. Connect the voltmeter positive (4 ) test lead
to the positive (+) terminal of the low voltage



circuit tester and attach the clip end of the lead to
the terminal on the adapter in the cover.

(3) Connect wvoltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 50 VOLTS terminal on the tester and attach
the clip end of the lead to one of the cap cover
screws.

{4) Check voltage. Turn the ignition switch
on and observe the voltmeter. If the voltmeter
shows a battery voltage reading (approximately 24
volts) on lower scale, engage the starter momen-
tarily to close the breaker points (voltmeter reading
practically zero).

(5) Change voltmeter negative (—) test
lead. Change the voltmeter negative (—) test lead
from the 50 VOLTS terminal on the tester to the 1
VOLT terminal.

{6) Observe voltmeter reading and perform
necessary repairs. Observe the voltage reading on
the upper scale of the voltmeter. The reading
should not exceed 0.2 volt. If the voltage reading
exceeds (.2 volt, remove the distributor (para 2-
19a) and clean or replace breaker points, as
required (para 2-22).

d. Engine Acceleration.

(1} Spark plugs. Remove spark plugs. In-
spect spark plugs for incorrect gap and cracked
porcelain. Clean. adjust, or replace spark plugs
(para 2-17).

{2) Spark plug cables. Disconnect spark plug
cables from spark plugs and check each cable for
electrical leakage by holding each cable terminal
one-fourth inch from the cylinder head. Turn on
ignition switch, crank engine with starter and, if
missing is evident. replace faulty cables (para 2-
17

{3) Distributor breaker points. Remove
distribitor (para 2-19a) and inspect breaker
points. If breaker points are faulty, replace points
{para 2-22).

(4} Cap. Remove distributor (para 2-19a)
for cracks and burning Replace or install new cap
(para 2-21).

{3} Coil. Refer to {a (4) above).

{6) Fuel system. Refer to table 2-3.

{7) Valves. Refer to table 2-3.

NOTE

If cause of trouble cannot be located by

performing (1} through (7) above, notify
direct support maintenance personnel.
e. Check Engine For Full Power.

{1) Ignition timing. Check ignition timing
with timing light and adjust (para 2-20).

(2) Automatic advance. Check automatic
advance with a timing light. Accelerate engine and
note if pointer at fan drive pulley indicates advance
as engine speed is increased. If no advance is noted.
replace distributor (para 2-19).

(3) Fuel sytem. Refer to table 2-3.

(4) Valves. Refer to table 2-3.

(5) Exhaust system. Refer to table 2-3.

NOTE

If cause of trouble cannot be located by

performing (1) through (5) above, notify

direct support maintenance personnel.
f. Check Engine At High Speed.

(1) Spark plugs. Refer to {d (1) above).

(2) Spark plug cables. Refer to (d (2) abovel.

(3) Breaker points. Refer to (D (3) above).

(4) Coil. Refer to (a(4) above).

(5) Fuel system. Refer to table 2-3.

(6) Valves. Refer to table 2-3.

NOTE

If cause of trouble cannot be located by

performing (1) through (6), notify direct

support maintenance personnel.

2-19. Distributor and Vent Lines

4. Remove Distributor.

(1) Disconnect all spark plug cables at the
spark plugs and remove the No. 1 spark plug.
Apply sufficient pressure to the fan belt and turn
the fan drive pulley by moving the fan. Turn the
fan until the timing indicator points to DC on the
drive pulley (on compression stroke).

(2} Disconnect the two vent lines at the
elbows in the distributor base.

(3) Remove the lockwasher screw that at-
taches the spark advance arm to the cylinder block.
Withdraw the distributor sufficiently to disconnect
the primary cable at the distributor. Remove the
distributor and mounting gasket.

(4) Scribe alining marks on the distributor
base and the drive shaft collar (P and Q, fig. 2-14)
to insure proper engagement of the drive shaft end
with the distributor drive gear slot when installing
the distributor.
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A Breaker plate cable
B Coil negative terminal
C Terminal nuts

D Coil positive terminal
E Receptacle or filter cable.
F Ignition coil

G Cable cups

H Coil bracket screws

J Rotor

K Breaker spring cup

L Pivot pin

M Breaker point spring
N Spring cup screw

P Base

Q Drive shaft collar

R Alining marks

S Receptacle

T Receptacle screws

Figure 2-14. Alining marks on distributor.

b. Install Distributor.

(1) With the timing indicator pointing to DC
on the drive pulley (a(1) above), connect the
primary cable at the distributor, exercising extreme
care to prevent breakage of the connector nut.

{2) Install a new distributor mounting gasket
on the distributor base. Aline the scribe marks
{a(4) above) and insert the distributor in the
cvlinder block.

(3) Install the spark advance arm screw
through the slot in the spark advance arm and into
the tapped hole in the cylinder block. Tighten the
screw fingertight.

{4) Connect the two vent lines at the elbows in
the distributor base. tightening the vent line nuts.

{5) Install the No. 1 spark plug. Insert the
spark plug cable elbow terminals in the spark
plugs. Be sure to connect each cable to the correct
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plug, following the firing order shown in figure 2-3.
Tighten the cable elbow unts. Adjust the ignition
timing (para 2-20).

c¢. Remove Distributor Vent Lines.

(1) Remove the bolt and lockwasher that
secure the distributor vent line tension clip to the
cylinder head capscrew.

(2) Disconnect the distributor vent lines at the
elbows in the distributor base and the air cleaner
elbow by unscrewing the vent line nuts. Remove
vent lines. Separate the vent lines from the tension
clip.

d. Inspect Distributor Vent Lines and Related
Parts.

(1) In-vect distributor vent lines for cracks,
kinks, dam - ed threads, and other visnal damage.
Replacs .ues as necessary.

{2} Inspect the two vent line elbows at the air
cleaner elbow and the two vent line elbows at the
distributor base for damaged threads and other
visual damage. If either of the elbows in the
distributor require replacement, remove the
damaged elbow and install a new 3 / 16-inch, 90°,
Y4-inch male pipe end, inverted flared tube elbow.
If the elbows in air cleaner elbow require
replacement, replace them (para 2-80d ). Tighten.

e. Install Distributor Vent Lines.

(1) Install the two distributor vent lines,
connecting them to the elbows in the distributor
base and the air cleaner elbow (fig. 2-100 or 2-
102 ). Tighten the vent line nuts.

(2) Engage the two vent lines in the tension
clip. position the clip over the cylinder head cap-
screw, and install the lockwasher and bolt. Tighten
the bolt.

2-20. Ignition Timing

a. General. Efficient performance of the engine
depends upon correct ignition timing. Under ideal
conditions, the spark should occur at two degrees
after top dead center on the compression stroke of
the piston. However, in extremely high or extremely
Jow altitudes. ignition timing may be changed to
occur as early as two degrees before top dead
center. or as late as six degrees after top dead
center. Under no conditions should these limits be
exceeded.

b. Connect Timing Light.Remove the spark plug
cable from the No. 1 spark plug and install the
timing light adapter (A, fig. 2-9) on the threaded
end of the spark plug. Connect the spark plug cable
to the adapter. If the timing light is of the two-lead
type attach one of the leads to the adapter terminal
tfig. 2-15) and the other lead to one of the cylinder
head cap screws for a ground.



Figure 2-15. Timing light adapter installed.

NOTE

If the timing light is of the three-lead type,

connect the primary lead of the light to an

outside 6- or 12-volt battery and connect

the secondary leads as described above.

c. Time Ignition. With the timing light (fig. 2-
16) connected (b. above), make a narrow chalk
mark 2 degrees before the DC mark on the fan

drive pulley.

RAPD 196328

Figure 2-16. Checking ignition timing.

NOTE

If the fan drive pulley does not have a TDC

mark. refer to paragraph 2-98b.

{1} Start the engine and run at idle speed.

{2) Aim the timing light at the timing pointer
(fig. 2-16). Observe the chalk mark on the fan drive
pulley with respect to the timing pointer at the
instant the timing light flashes. The light should
flash the instant the chalk mark is directly under
the timing pointer. If the timing light indicates
adjustment is necessary, loosen the screw that
secures the spark advance arm to the cylinder
block. and rotate the distributor clockwise to retard

the spark, or counterclockwise to advance the
spark. Tighten the spark advance arm screw after
correct adjustment has peen made.

d. Check Automatic Spark Advance. Accelerate
the engine and observe the chalk mark on the fan
drive pulley. As the engine speed increases, the
timing light flash should occur before the chalk
mark is opposite the pointer, indicating that the
automatic spark advance is satisfactory. If the
spark advance is not satisfactory, replace the
distributor (para 2-19).

2-21. Distributor Cover and Cap
NOTE
The key letters noted in parentheses are in
figure 2-17.

TA 000783

A Cap lockwasher screws
B Cover lockwasher screws
. Breaker plate
D Capacitor
E Capacitor lockwasher screw
F Capacitor cable
G Base
H Cover O ring packing
J Breaker points
K Breaker point lockwasher screw
I. Breaker point adjusting screw
M Cap cover
N Cap spring
PP Cap
Figure 2-17. Distributor base and cover.

a. Removal

(1} Remove the distributor (para 2-19a ).

{21 Remove the six cap cover lockwasher
screws B} and separate the cover (M) from the
base (G). Remove the cover O ring packing (H).
Remove the cover plug and the plug O ring
packing.

{3} Unscrew the spark plug cable nuts from
the cover and remove the cables.

(41 Remove the three distributor cap lock-
washer screws {A) and remove the cap (P) from the
cover. Remove the cap spring {N) and the six cap
sealing washers (fig. 2-18).
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Figure 2-18. Installing distributor cap in cover.

b. Inspection.

(1} Inspect the cap cover for cracks or
damaged threads. Replace cover as necessary.

(2) Inspect the cap for cracks. excessively
burned rotor contact surfaces, or other visual
damage. Inspect the cap sealing washers for
damage or deterioration. Replace the washers and
cap as necessary.

+3) Inspect the cap spring for breaks or
distortion. Replace spring as necessary.

t4) Inspect cover O ring packing for
deterioration or other visual damage. Replace
packing as warranted.

{5} Inspect the cap cover plug for damaged
threads. Replace cover plug and O ring packing as
warranted.

e, Installation.
NOTE

The key letters noted in parentheses are in

figure 2-17. except where otherwise in-

dicated.

{1) Install the cap spring (N) on the spring
retainer.

t2) Place a cap sealing washer on each of the
six spark plug cable receptacles (fig. 2-18). Install
the cap cover over the distributor cap. Invert the
cover and install the three lockwasher screws {A) in
the cap (P). Tighten the screws.

{3) Install spark plug cables in distributor cap
cover {para 2-16d (1)}

{4} Position the cover O ring packing (H} on
the base 1G).

{5) Position the cap cover (M) on the base
and install the six cover lockwasher screws (Bj.
Tighten the screws evenly.

{0} Install the cap cover plug O ring packing
and plug. Tighten the plug.
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(7) Install distributor (nara 2-19b).
(8) Adijust ignition timing (para 2-20).

2-22, Distributor Rotor,
and Capacitor

Breaker Points,

4. Removal

(1} Remove distributor (para 2-19a).

(2) Remove cap cover (para 2-21a(2)).

(3) Pull the rotor (J, fig. 2-14) from the
distributor shaft.

(4) Remove the spring clip screw (N, fig. 2-
14}, lockwasher, and plain washer that secure the
breaker spring clip to the breaker plate, and remove
the breaker spring clip (K, fig. 2-14). Remove the
breaker point lockwasher screw (K, fig. 2-17) and
remove the breaker points.

(5) Remove the capacitor lockwasher screw
and capacitor {D and E, fig. 2-17). Discard the
capacitor.

b. Inspection.

{1} Inspect the rotor for cracks, broken
contact, or excessive burning. Replace the rotor as
necessary.

(2) Inspect the breaker points for pitting,
burning, or oxidation. Recondition the points or
replace as necessary.

c. Installation.

(1) Position the capacitor as shown in figure
2-17. and install a lockwasher screw. Tighten the
screw,

(2} Install the adjustable breaker point with
elongated hole over the breaker point adjusting
screw (L, fig. 2-17). Install a lockwasher screw.
Tighten the screw.

(3) Apply a drop of light engine oil to the

. pivot pin (L. fig. 2-14) and install the stationary

breaker point on the breaker plate pivot pin, with
the spring at the inner side (rotor-cam side) of the
clip post.

{4} Position the breaker spring clip (K, fig. 2-
14} over the breaker point spring (M, fig. 2-14)
alining the holes in the clip, the spring, and the clip
post. Aline the capacitor cable terminal and the
breaker point cable terminal with the clip post hole.
Install a lockwasher on a screw followed by a flat
washer. Install the spring clip screw (N, fig. 2-14)
with washers through the cable terminals, clip post
hole of the breaker spring clip (K). and the breaker
point spring: and tighten the screw into the clip.

t5) lInstall the rotor (Ji on the distributor
shaft.

{0} Adjust breaker point gap (para 2-22}).

(7) Install cap cover (para 2-21 ¢ (5)).

{8) Install distributor (para 2-19 b).

t9) Adjust ignition timing (para 2-20c).

2-23. Distributor Breaker Point Adjustment
a. General. Whenever adjustment of the



ignition distributor breaker points is necessary,
remove the distributor (para 2-19a).
b. Adjustment (Fig. 2-19).

- %/ 9.020 INCH

FELLER GAG
4

y

M OCKWASHER SCREW
¥ ) RAPD 19633

Figure 2-19. Adjusting distributor breaker points.

{1) Remove distributor {para. 2-19 a).

{2) Remove cap cover (para 2-21a{2)).

{3) Rotate the distributor drive shaft until the
points are at maximum open position. Loosen the
adjustable breaker point lockwasher screw enough
to permit movement of the adjustable breaker
point. Insert a 0.020-inch thickness gage between
the breaker point contacts. Turn the breaker point
adjusting screw in either direction to obtain the
0.020-inch clearance. Tighten the breaker point
lockwasher screw.

(4} Install cap cover (para 2-21c{5]}.

(5) Install distributor (para 2-19b/.

{0} Adjust ignition timing {(para 2-20c¢).

2-24. Ignition Coil, and Receptacle
(Fig. 2-20.)

FILTER - LATE TYPE

RECEPTACLE SEAL

“ .
oo 4. 7

RS-

TA G00784

Figure 2-20. Ignition filter (late tvpe).

a. General. The following service information
includes removal and installation of the filter which
is assembled into the distributor.

b. Remove Ignition Coil (Fig. 2-20).

(1) Remove the distributor (para 2-19al.

(2) Remove cap cover (para 2-21a(Z}!.

(3} Remove the two nuts and lockwashers
from the ignition coil positive (+) and negative
(—) terminals (B and D). Remove the two cables
(A and E} from the terminals.

(4) Remove the two lockwasher screws that
secure the coil. Remove the two cable clips (if
provided) and the ignition coil (F).

¢. Remove Receptacle and Filter.

(1) Remove the four lockwasher screws at-
taching the receptacle to the distributor base (P,
fiz. 2-14). Remove the receptacle. On vehicles
equipped with the ignition filter on the dash,
remove the receptacle gasket.

(2) Remove the ignition filter, il vehicle is so
2quipped. Remove the receptacle seal and the O
ring gasket from the filter (fig. 2-20).

d. Inspect Ignition Coil. Receptacle. and Filter.

11) Inspect the ignition coil for cracked or
damaged casing, loose or damaged bracket.
damaged terminal threads, or corrosion damage.
Clean the terminals or replace coil as necessary.

(2) Inspect the receptacle for cracks. damaged
threads, or other visual damage. Inspect the cable
and insulation for breaks or deterioration. Replace
receptacle.

(3} On vehicles so equipped, inspect the filter
cable and insulation. and receptacle seal and gasket
for breaks or deterioration. Inspect the filter for
damaged casing or distorted flange. Replace filter,
gasket, or seal as necessary.

(4) Inspect the cable clips (on vehicles so
equipped) for distortion or other visual damage.
Replace clips.

e. Install Tgnition Coil. Receptacle. and Filter.

{1) On vehicles with the filter in the
distributor (fig. 2-14), install the O ring gasket and
receptacle seal on the filter. Insert the filter cable
into the distributor base and position the filter
flange on the base. Install the receptacle and the
four lockwasher screws. Tighten the screws.

{2} On distributors without the filter. position
the receptacle gasket on the distributor base. insert
the receptacle cable in the base. and position the
receptacle and gasket. Install the four lockwasher
screws ({1) above).

{3) Arrange the cable it the base so that it will
not interfere with installation of the coil.

{4} Install the coil in the base. alining the
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screw holes in the bracket with those in the
distributor base (P, fig. 2-14). Connect the cable
from the filter or receptacle to the positive (+)
terminal of the coil (D, fig. 2-14) and connect the
breaker plate cable to the negative (—} terminal of
the coil (B, fig. 2-14}. Install a lockwasher and nut
on each terminal.

{5) Position a cable clip (G, fig. 2-14) over
each cable, alining the clips with the screw holes in
the coil bracket. Install the two lockwasher screws
through the holes in the cable clips and coil bracket.
Tighten the screws.

(6) Install distributor cap cover (para 2-
21 ¢).

{7) 1nstall distributor (para 2-19b).

2-25. Ignition switch
a. General.

(1) Ignition switch (early type) made with
potting material, which was used on M37, M43,
and M201 vehicles, is subject to moisture
penetration. When moisture penetrates the potting
material it causes oxidation within the switch which

results in short circuiting and ultimate burning of
the switch body. This kind of switch has been
replaced in production. Upon inspe-tica. if it is
evident that potting muterial i~ cra-ked, switch
must be replaced with the latest swutch,

{2) Removal and installation of ignition
switch (later type} is indicated in b and ¢ below.

b. Removal.

{1} Disconnect battery ground cable.

{2) Remove screw from center of switch
handle and remove handle.

{3) Remove hex-head nut and lockwasher
securing switch to instrument panel.

(4) Disconnect wires No. 11, 12, 27, and 85
at the disconnect point located seven inches from
the switch. Discard early production switch.

¢. Installation.

{1) Connect components of switch wiring kit
to ignition switch (later typei. Make sure cables
marked A. C. D). and B (fig. 2-21) are connected to
the corresponding lettered posts of the ignition

switch.
"A’j TO SWITCH " A"

nee l TO SWiHiCH "¢

i

T

27

85

"D" ] TO SWITCH "D

| "B" ' TGOSV I
a

Figure 2-21. Wiring harness identification details.
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(2) Remove screw from control handle and
remove handle.

{3) Remove ignition switch retaining hex-
head nut and lockwasher from switch.

{4) Position ignition switch in instrument
panel and secure with hex-head nut and lockwasher
removed in (3) above.

{5) Position handle on ignition switch and
secure with screw removed in (2) above.

Cartinn
oWt IVE

2-26. General

4. The starting system (fig. 2-4) includes the
starter, starter switch, and battery-to-starter cable.
Current is supplied by two 12-volt batteries.
Engagement of the starter is effected by depressing
the starter switch pedal (X, fig. 2-22).

b. Organizational maintenance of the starting
system includes replacement of the starter, starter
switch, starter cable, slave receptacle and cable {on
vehicles so equipped, and adjustment of the starter
pinion.

2-27. Starter (fig. 2-22)

YA 000785

Figure 2-22. Starter (late type).
a. Remouval
(1) Remove the battery-to-ground cable from
the negative (—) post of the outer battery (fig. 2-
23).

(6) Connect wiring cables No. 11, 12, 27, and
85 (fig. 2-21) from ignition switch to corresponding
cable connectors.

(7) Connect battery ground cable.
NOTE

P S = L2

Bracket assembly contained in wiring kit is
not used on wheeled vehicles and is
discarded.

5ATT£RY-¥Q-S{ARTER ca

BATTERYSTO-

RAPD 196368

Figure 2-23. Battery box location (all models except early
production ambulance truck M43},
{2) Remove the distributor (para 2-19a).

(3) Unscrew the oil level gage pipe (fig. 2-24)
from the cylinder block, and remove the pipe and

gage.
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Figure 2-24. Starter installed.

(4) Remove the nut from the starter switch
terminal {fig. 2-24) and remove the battery-to-
starter cable, starter-to-regulator cable, and the
starter-to-slave receptacle cable (if so equipped)
from the starter switch terminal.

{5) Remove the two nuts and lockwashers
that secure the starter to the studs in the clutch
housing and remove the starter. Remove and
discard the starter mounting seal (fig. 2-25).

IPINION SHAET
THRUST WASHER

PINION
MOUNTING SEAL
PINION ADIJUSTMENT

3/32 7O 1/8=IN
CLEARANCE )

LOCK NUT

SHIFTING YOKE
LEVER

STARTER SWITCH

RAPD 1963241

Figure 2-25. Pinion adjustment for starter.
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b. Installation. Before installing the starter,
check the starter pinion clearance and adjust as
necessary (para 2-29).

(1) If the two starter mounting studs were
removed (a (6) above), install new studs in the
clutch housing with the coarse thread end in the
housing. Tighten the studs.

(2} Install a new starter mounting seal (fig. 2-
25} and place the starter {fig. 2-25) in position on
the clutch housing. Install the two lockwashers and
nuts. Tighten the nuts.

(3} Connect the battery-to-slave receptacle
cable (if so equipped), the starter-to-regulator
cable, and battery-to-starter cable to the front
terminal of the starter switch (fig. 2-24) and install
the terminal nut. Tighten the nut.

{4) Install the oil level gage and gage pipe
through the pipe support and screw the pipe into
the opening in the cylinder block.

(5) Install the distributor (para 2-19b),

(6) Connect the battery-to-ground cable to the
negative (—) post of the outer battery (fig. 2-23).

2-28. Starter Switch

a. General. When replacing the starter switch,
be sure to install the same type of switch as was
removed.

b. Replacement (Fig. 2-25).

(1) Remove the starter (para 2-27).

NOTE

Disconnect all wiring.

(2) Remove the nut and lockwasher that
secure the connector strap to the terminal in the
starter frame.

(3) Remove the nut and lockwasher that
secure the connector strap to the starter switch, and
remove the strap.

{4) Position the connector strap on the short
terminal of the new starter switch, and install a
lockwasher and special nut.

(5) Install the four lockwashers and four
screws to secure the switch to the bracket. Install a
lockwasher and special nut on the terminal in the
starter frame. Tighten the four screws and the two
terminal nuts.

(6) Adjust the starter pinion clearance (para
2-29 ).

t7) Install the starter (para 2-275b).

2-29. Starter Pinion Adjustment

a. General, Proper clearance between the
starter pinion and the pinion shaft thrust washer
must be established before installing the starter to
insure satisfactory engagement and disengagement
of the pinion and the flywheel ring gear and proper
performance of the starter switch.

b. Adjust Starter Pinion. Place the starter in a
vertical position and push the shifting yoke lever
(fig. 2-23) to the forward (engaged) position. While



hoiding the lever firmly, measure the distance
between the starter pinion and the pinion shaft
thrust washer. This measurement should be from
3 / 32 to V4 inch. If the clearance at this point is not
within the specified limits, loosen the locknut on the
pinion adjustment screw, and turn the screw as
required until correct clearance is obtained.
Turning the screw clockwise decreases the
clearance and turning it counterclockwise increases
the clearance. Tighten the adjusting screw nut after
making the adjustment.
2-30. Auxiliary Power Receptacle (Vehicles so
Equipped
a. Removal

{1) Disconnect the battery-to-ground cable
from the negative (—) post of the outer battery (fig.
2-23).

“SUAVE RECEPTACLE
 WITH CABLES

(2) Remove the rear splash shield from the
left front fender (para 2-180).

{3) Disconnect the slave receptacle cable (G,
fig. 2-11) from the starter switch terminal, and
disengage the cable from the cable clip on the cowl
near the dimmer switch.

(4) Remove the nut, two lockwashers, and
bolt that attach the receptacle ground cable to the
left running board front hanger.

{5) Remove the two screws that secure the
grommet retainer to the inner side of the cowl
panel, and slide the retainer and the grommet off
the cables.

{6) Remove the four bolts and lockwashers
that secure the receptacle to the spacer on the cowl
panel (fig. 2-26) and remove the receptacle with
cables.

CAP SCREWS (SHORT)

RAPD 196363

Figure 2-26. Auxiliary power receptacle installed.

b. Installation.

(1) Insert the receptacle cables through the
opening in the spacer and the cowl panel, with the
short (ground) cable toward the rear of the vehicle.
Position the receptacle on the spacer, and install
the two lockwashers and capscrews in the two rear
holes, and two lockwashers and capscrews in the
two front holes (fig. 2-26). Tighten the screws.

(2) Install the grommet over the cables, and
thread the cables through the grommet retainer

with the dished side of the retainer toward the
grommet. Position the grommet and retainer on the
inner side of the cowl panel and install the two
capscrews. Tighten the screws.

{3) Attach the receptacle ground cable to the
left running board front hanger. Place a %-inch.
internal-external-teeth lockwasher at each side of
the cable terminal. position the parts over the screw
hole in the hanger, and install the capscrew and
nut. Tighten the nut.
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(4) Connect the.receptacle cable to the starter
switch terminal (fig. 2-11), and tighten the terminal
nut. Engage the cable in the cable clip near the
dimmer switch.

(5) Install the left front fender rear splash
shield (para 2-180).

(6) Connect the battery-to-ground cable to the
negative (—} post of the outer battery (fig. 2-23).
2-31. Starting System Circuits

a. Starter Switch Faulty. Connect a suitable
jumper cable from the batterv to starter cable
terminal to the outer starter switch terminal to
bypass the starter switch. Scrape lacquer from the
switch terminal to insure a good connection. If the
starter runs, it indicates that the starter switch is
defective. Replace the starter switch (para 2-28).

b. Starter Faulty. If starter is inoperative after
checking or replacing switch, replace starter (para
2-27).

c. Starter Spins but Does Not Crank Engine.

(1) Flywheel ring gear broken. Remove the
starter (para 2-27 a }, and inspect flywheel ring gear
teeth. If teeth are broken or damaged, report to
direct support maintenance personnel.

(2) Starter pinion damaged. Replace starter
(para 2-27).

d.Starter Cranks Engine Slowly (Batteries
Satisfactory). Check voltage drop (resistance) in
circuits between starter and battery with starter
cranking engine {para 2-62}. If voltage drop is not
excessive, replace starter (para 2-27).

e. Check Battery-to-Starter Cable Resistance
(Fig. 2-27). Check for excessive resistance (voltage
drop in the battery-to-starter cable to determine
cause of malfunction of the starting system. The
engine must be at normal operating temperature.
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Figure 2-27. Checking battery-to-starter cable resistance.

(1) Install tes: prod in battery post. Drive a
test prod into the positive (+) post of the inner
battery (para 2-62).

(2} Connect voltmeter positive (+) test



lead. Connect the voltmeter positive {4} test lead
to the positive (+) terminal of the low voltage
circuit tester and attach the clip end of the lead to
the test prod.

{31 Connect voltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 1 VOLT terminal of the tester and attach the
lip end of the lead to the starter switch terminal.

{4} Crank engine and read voltmeter. Crank
the engine with the starter {ignition switch off} and
obserye the reading on the upper scale of the tester
voltmeter. The reading should not exceed 0.2 volt.

{51 Clean connections or replace battery-to-
starter cable. 1f reading exceeds 0.2 volt, check for
loose or dirty connections at the starter switch and
battery. a corroded battery terminal, and a loose
~able in cable terminals. Clean and tighten con-
nections. Replace a defective battery-to-starter
rable (para 2-65f and g).

{61 Remove testing equipment. After
completing the check. remove the testing
rquipment and the prod from the battery post.

f. Check Starting System Ground Circuit
Resistance (Fig. 2-28). The resistance check of the
starting sy stem ground circuit is to determine cause
of malfunction of the starting system. The engine
anst be at normal operating temperature.

clireuil resistance.

(1} Install test prod in battery post. Drive a
test prod into the negative (—) post of the outer
battery (para 2-62f).

(2) Connect voltmeter positive (+) test
lead. Connect the voltmeter positive (+) test lead
to the positive (+) terminal of the low voltage
circuit tester, and connect the clip end of the lead of
the starter frame.

(3} Connect wvoltmeter negative (—) test
lcad. Connect the voltmeter negative (—) test lead
to the | VOLT terminal of the tester, and attach the
clip end of the lead to the prod in the negative (—}
post of the outer battery.

{4) Read voltmeter. Crank the engine with
the starter (ignition switch off) and observe the
reading of the upper scale of the tester voltmeter.
The reading should not exceed 0.1 volt. If voltage
reading exceeds 0.1 volt, check for a loose starter, a
loose or damaged ground strap, a loose or corroded
ground cable connection at frame, a loose or
corroded cable terminal at the battery, and a loose
cable in cable terminal. If all connections are clean
and tight and the cables are in good condition, it
indicates that the starter is at fault. Replace
defective starter (para 2-27).

(5) Remove testing equipment. After com-
pleting the check, remove the testing equipment the
the test prod from the battery post.
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Section IX. GENERATOR SYSTEM

2-32. General

a. The 24-volt generating system (fig. 2-3) in-
cludes the generator, generator regulator, batteries,
and necessary connecting cables and wiring. The
ammeter, or battery-generator indicator, on the
instrument panel is connected to the generator
regulator. Current from the generator flows to the
regulator and then to the batteries. The generator
regulator controls current output to the batteries
according to operation requirements, and prevents
overcharging. The system is completely sealed
against the entrance of water to provide for efficient
performance during fording operations.
O Organizational maintenance includes
replacement of the generator, generator pulley,
generator mounting bracket, generator regulator,
generator regulator mounting bracket, ground
straps, and generator-to-generator cable.

2-33. Generator, Generator Mounting Bracket,
and Cable
NOTE

The key letters in parentheses are in figure
2-29,

A Adjusting arm
B Plain washer

C Receptacle
D Generator-to-generator regulator cable
E Bolt

t Lockwasher

G Nut

H Lockwasher

3 Stud nut

K Stud type serew

L. Pension elip

M Mounting bracket
N Bracket hoit

P Generater

0 Pulley

R Drive belr

S Adjusting arm haolt

Figure 2-29. Generator and mounting bracket.
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a. Remove Generator.

(1) Disconnect the battery-to-ground cable
from the negative (—) post of the outer battery (fig.
2-29).

(2} Disconnect the generator-to-generator
regulator cable (D) from the generator nut in
receptacle (C) by unscrewing the cable connector
end nut with a snitable spanner wrench.

(3) Remove the adjusting arm bolt (S} and
plain washer (B} and lockwasher that secure the
adjusting arm (A) to the generator {P}. Push the
generator toward the engine, and remove the drive
belt {R) from the pulley (Qi.

(4) Remove the two nuts (G ), lockwashers (F),
and boits (E) that secure the generator to the
mounting bracket (M}, and remove the generator.

b. Remove Generator Pulley. Remove the cotter
pin, castellated nut. and lockwasher that secure the
generator pulley (Q} to the armature shaft.

NOTE
On some generators, the pulley is attached
with a safety nut and plain washer.
With a suitable puller. remove the pulley from the
shaft. Remove the Woodruff key.

¢. Remove Generator Mounting Bracket.

(1} Remove the stud nut (J) and lockwasher
(H) from the stud type screw (K), and remove the
tension clip (L) with the two vent lines from the
screw. Remove the stud type screw (K) and lock-
washer.

(2) Remove the bracket bolt (N} and lock-
washer attaching the mounting bracket (M) to the
cylinder block, and remove the bracket.

(3) Removal of the generator adjusting arm
{A) is described in paragraph 2-98d.

d. Install Generator Mounting Bracket.

{1} Position the mounting bracket {M) on the
cylinder block and install lockwasher and the
special stud type screw (K1 in the rear bolt hole.
Install a lockwasher and bracket bolt {N) in the
front bolt hole. Tighten the bolt and stud type
screw.

t2) Position the vent line tension clip (L) with
vent lines on the stud type screw. and install the
lockwasher (H) and stud nut (]} to secure the clip.
Be sure the two vent lines are properly engaged In
the clip, and tighten the nut.

(31 If the adjusting arm (A} was removed
(c13) above), install the arm {para 2-8 ).

e. Install Generator Pulley. Install the Woodruff
key in the armature shaft and install the pulley (Q)
on the shaft thub extension toward generatorl,
alining the keyway in the pulley with the key.
Install the lockwashor, castellated nut ead cotter
pin. or the special washer and <afety nut Refer to
note in b above i



f. Install Generator.
NOTE

Before installing the generator, see that the

generator mounting bolts and nuts are

thoroughly clean and that the contacting
surfaces of the bracket and generator heads

are clean to insure a good ground con-

nection.

{1) Mount the generator in position on the
mounting bracket (M) and install the two bolts (E),
7/ 16-inch lockwashers (F), and nuts (G). Do not
tighten the nuts until the generator has been
positioned ((3) below).

(2) Attach the adjusting arm (A) to the
generator with the adjusting arm bolt (S) and plain
washer (B). Push the generator toward the engine,
and fit the drive belt (R) on the pulley (Q).

(3) Position the generator to provide Y-inch
deflection of the drive belt, and tighten the ad-
justing arm bolt (S). Then tighten the two
mounting bolt nuts (G).

(4) Connect the battery-to-ground cable to the
negative (—) post of the outer battery (fig. 2-23).

{5) Polarize the generator (g below).

{6} Connect the generator-to-regulator cable,
turning the connector end nut securely into place
with a suitable spanner wrench.

WARNING

Prior to placing adapter in generating

system. the vehicle ground cable (battery

negative cable) must be disconnected.
WARNING

Hold insulated portion of cable. Do not

touch terminal contact portion of cable

while performing test.
WARNING

Always wear gloves when handling wire

cable. Never let cable run through the

hands. Broken wires can cause painful
injuries.
g. Polarize the Generator.

NOTE

If a new or rebuilt generator has been

installed, the generator must be polarized

before the engine is started. This is
necessary in order to insure correct polarity

of the generator with respect to the bat-

teries.

(1} Disconnect the generator-to-generator-
regulator cable and insert the adapter of the
adapter set (fig. 2-9) in the generator receptacle.

(2) Connect a jumper wire to one of the
FIELD terminals of the adapter (link between the
adapter field terminals closed).

{3) Touch the other end of the jumper wire
momentarily to the terminal of the starter switch. A
flash connection is sufficient to polarize the

generator.

(4) Remove the adapter from the generator
receptacle and connect the generator-to-generator-
regulator cable (D).

k. Replace Generator-To-Generator-Regulator
Cable.

(1) Remove the four lockwasher screws which
secure the left fender-to-hood panel and remove the
panel.

{2) Disengage the cable from the cable clip on
the left front fender. Unscrew the generator-to-
generator-regulator cable connector end nuts from
the receptacle (C) and the front receptacle of the
generator regulator (fig. 2-30). and remove the
cable. '

CUSHIONT L
w/stupi T g

SUBPORTY L.

sacxest L

PMOUNTING 128
;‘ 5

i) REAR
RECEPTACLE

S PR i
RtCuLATont
WIRING . ]

Figure 2-30. Generator regulator installed.

(3} Connect the cable to the generator
receptacle (C) and the front receptacle of the
generator regulator (fig. 2-30), screwing the
connector end nuts to the receptacles. Engage the
cable in the cable clip on the left front fender.

{4) Position the left fender-to-hood panel and
install the four lockwasher screws. Tighten the
screws.

2.34. Generator Regulator and Bracket
a. Remove Generator Regulator (Fig. 2-30).

{1) Disconnect the battery-to-ground cable
from the negative (—) post of the outer battery (fig.
2.23).

(2) Remove the left fender-to-hood panel (para
2330 (1)

{3) Disengage the generator-to-regulator cable
from the cable clip on the left front fender.
Disconnect the generator-to-regulator cable and the
regulator wiring harness from the generator
regulator receptacles. using a suitable spanner
wrench.

(4) Remove the four nuts and lockwashers that
secure the regulator. and remove the regulator.
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b. Remove Cushions, Regulator Brackets, and
Ground Straps (Fig. 2-30).

(1) Unscrew the four cushions with studs from
the mounting brackets and remove the cushions
and ground straps.

(2} Remove the four nuts, lockwashers, and
bolts that secure the two mounting brackets to the
regulator support bracket, and remove the two
brackets.

c. Inspection.

(1) Inspect the support bracket attaching
screws for damage, looseness, and missing screws
and lockwashers. Tighten loose screws and replace
damaged and missing screws and lockwashers.

(2) Inspect the four ground straps for
corrosion and other damage. Replace the straps as
warranted.

{3) Inspect the four cushions with studs for
damage, deterioration, and damaged threads on the
studs. Replace damaged cushions.

(4) Inspect the two mounting brackets for
cracks, distortion, and damaged bolt or stud holes.
Replace the brackets as warranted.

d. Install Regulator Brackets, Cushions, and
Ground Straps (Fig. 2-30).

{1) Make certain that the contacting surfaces
of the mounting brackets and the ground straps are
thoroughly clean to insure a good ground con-
nection.

(2) Position the two mounting brackets on the
support bracket and install the two bolts (from the
upper side of the brackets), lockwashers, and nuts
for each bracket. Tighten the nuts.

(3) Place one end of a ground strap over each
cushion stud opening in the two mounting brackets.
Install the four cushions, screwing the short end of
each stud into the support bracket hole.

e. Install Generator Regulator.

(1) Place the outer end of each ground strap on
the upper end of its cushion stud, position the
regulator on the four cushion studs with the two
receptacles to the left side of vehicle. and install the
four lockwashers and nuts (fig. 2-30). Tighten the
nuts.

(2} Connect the regulator wiring harness to the
rear receptacle and the generator-to-generator-
regulator cable to the front receptacle, screwing the
connector end nuts to the receptacles. Engage the
generator-to-generator-regulator cable in the cable
clip on the left front fender.

{3} Install the left fender-to-hood panel (para
233k (4).

2-35. Charging Circuits
a. Ammeter or Battery Generator Indicator Does
Not Indicate Charge. Check generator operating

voltage (d bhelow).
b. Excessive Evaporation of Water in Batteries.
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Generator voltage regulator setting too high. Check
voltage at generator regulator (h below).

c. Batteries Require Frequent Recharging.
Generator voltage regulator setting too low. Check
voltage at generator regulator (h below).

d. Check Generator and Generator Regulator for
No-Charge (Fig. 2-31). The generator and

generator-regulator check is to determine the cause
of a no-charge reading of the ammeter or battery-
generator indicator. In order to obtain accurate
readings, the engine must be at normal operating
temperature to idle properly during the test.

GENERATOR &

Figure 2-31. Troubleshooting generator.

(1) Warm up engine.Start the engine and run
it unt¥ normal operating temperature is reached.
Stop the engine.

(2)  Disconnect generator-to-regulator cable
and install adapter. Disconnect the generator-to-
regulator cable from the receptacle on the generator
by unscrewing the cable connector nut with a
spanner wrench. Install adapter (E, fig. 2-9) in the
generator receptacle. Close both links of the
adapter.

NOTE

Do not connect the cable to the adapter.

(3) Connect voltmeter positive (+ ) test lead.
Connect the voltmeter positive (4 ) test lead to the
positive (+} terminal of the low voltage circuit
tester and attach the clip end of the lead to one of
the adapter ARM terminals.

(4) Connect voltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 50 VOLTS terminal of the tester and attach
the clip end of the lead to the generator adjusting
arm.

{5) Connect tester shunt lead. Connect the
tester shunt lead to the other ARM terminal of the
adapter and to one of the adapter FIELD ter-
minals,



CAUTION

Do not perform_any tests while the shunt
lead is connected between .the ARM and
FIELD terminals of the generator adapter
and the generator is connected to the
battery, since the resulting high voltage is
detrimental to the entire electrical system
and will cause failure of parts.

(6) Run engine and read voltmeter. Start the
engine and operate at idle speed. Observe the
voltmeter lower scale reading. The voltage reading
should be 30 volts with the engine at idling speed or
slightly faster.

(7) Source of trouble.1f voltage reading is low
or no reading is shown on voltmeter, the generator
is probably at fault. Replace the generator (para 2-

33). If the voltage reading is 30 volts or more, the
generator is functioning properly, and a faulty
generator regulator is probably the cause of the no-
charge condition. Replace the generator regulator
(para 2-33).

(8) Remove testing equipment and connect
generator-to-regula:or cable. Remove testing
equipment. Connect generator-to-regulator cable to
receptacle on generator and tighten nut with a
spanner wrench.

e. Check Maximum Charge (Fig. 2-32).
Checking the maximum charge is to determine
whether the current regulator of the generator
regulator is functioning properly.
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(1) Disconnect battery-to-ground
cable. Disconnect the battery-to-ground cable from
the negative (—) post of the outer battery to
prevent an accidental ground while connecting test
leads.

(2) Install adapter in generator terminal
receptacle. Disconnect the generator to .egulator
cable from the receptacie on the generator and
install adapter (E, fig. 2-9) in receptacle. Make
certain that the link between adapter ARM ter-
minals is closed. Insert the cable in the adapter.

(3) Connect voltmeter test leads. Connect
tester voltmeter positive (4 ) and negative (—) test
leads as instructed in e (3) and (4) above.

NOTE

Do not connect the tester shrut lead.

(4) Install  adapter at generator
regulator. Unscrew the cable connector nut from
the generator regulator rear receptacle and remove
the cable. Install adapter (D, fig. 2-9) in the
receptacle and connect the cable to the adapter.
Open the link on the adapter.

(5) Connect ammeter positive (+) test
lead. Connect the ammeter positive (+ ) test lead
to the AMMETER COMMON terminal of the low
voltage circuit tester and attach the clip end of the
lead to the inner terminal of the adapter in the
generator regulator.

(6) Connect ammeter negative (—) test
lead. Connect the ammeter negative (—) test lead
to the 50 AMPS terminal of the tester and attach
th - clip end of the lead to the outer terminal of the
adapter in the generator regulator.

CAUTION

Insert clean wiping cloth or other suitable

insulation between the two ammeter lead

clips and around each clip  to prevent
accidental grounding whea the battery is
connected to the circuit.

{7) Connect battery-to-ground
Connect the battery-to-ground cable to the
negative (—) post of the outer battery.

(8) Position carbon pile resistor and field
rheostat in vehicle. Place the carbon pile resistor

cable.

and field rheostat (fig. 2-8) in the driver’s com-
partment convenient to the batteries (on ambulance
truck M43 with batteries under the left litter rack,
place the resistor in the patient compartment).

(9) Connect carbon pile resistor leads to
battery. Connect one of the carbon pile resistor
leads to the positive (+} terminal of the inner
battery and the other lead to the negative (—)
terminal of the outer battery.

(10) Start engine and read test meters. Start
the engine and operate at a speed equivalent to 20
mph for 15 minutes. Observe the reading on the
lower scale of the tester ammeter. If the ammeter
reading is less than 24 amperes, hold the carbon
pile switch in the ON position and turn the carbon
pile knob clockwise until the tester voltmeter lower
scale shows a reading of not less than 25 volts.
Observe the ammeter lower scale reading of not less
than 25 volts. Observe the ammeter lower scale
reading. The ammeter should indicate a charge of
24 to 27 amperes.

NOTE

Avoid turning the cabon pile knob clock-

wise further than is necessary to produce

the full charging rate.

(11) Stop engine and perform necessary
repairs. Stop the engine. If the ammeter reading is
less than 24 amperes, replace the generator
regulator (para 2-34) or notify direct support
maintenance personnel.

(12) Remove testing equipment. When the
check has been completed, disconnect battery-to-
ground cable from the negative (—) post of the
outer battery, and remove the testing equipment.
Connect battery-to-ground cable to battery.
Connect generator and generator regulator.

f. Check Charging System [Insulated Cables
Resistance (Fig. 2-33). Checking resistance in the
charging system insulated cables is to determine
malfunctions which aifect the operation of the
voltage regulator. With the exception of the
voltmeter test leads, all connections are the same as
those described in e above.
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Figure 2-33. Checking charging system insulated cables resistance.




(1) Disconnect battery-to-ground
cable. Remove the battery-to-ground cable from
the negative (—) post of the outer battery.

(2) Install test prod in battery post. Drive a
test prod into the positive (4 ) post of the inner
battery.

Connect she voltmeter positive (+) test lead
to the positive (+) terminal of the . v voltage
circuit tester and attach the clip end of the lead to
one of the ARM terminals of the adapter in the
generator receptacle.

(4) Connect voltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 1 VOLT terminal of the tester.

NOTE

Do not attach the clip end of the lead at this

time.

(5} Start engine. Start the engine and operate
at a speed equivalent to 20 mph.

{(6) Connect voltmeter negative (—) test lead
to battery. Attach the clip end of the voltmeter
negative (—) lead to test prod in the positive (+)
post of the inner battery.

CAUTION

Do not attach the voltmeter negative (—)

test lead to the battery until the engine is

running, to prevent full battery voltage

from being impressed across the voltmeter

(3) Connect voltmeter positive (+) lead.

of the low voltage circuit tester, causing an

inaccurate scale reading or damage to the

tester.

(7) Operate carbon pile resistor and read
voltmeter. Operate the carbon pile switch and
knob (e (10) abave) and observe the upper scale
of the voltmeter. The voltage reading should not
exceed 1 volt when the generator is charging 24 to
27 amperes.

(8) Remove testing equipment and perform
necessary repairs. 1f voltage reading exceeds 1 volt,
check for loose or corroded connections at the
starter switch and battery terminal, and check for
loose or damaged terminals on the battery-to-starter
cable. Clean and tighten connections. Replace a
damaged cable (para 2-65f and g ). Repeat the
test. If resistance in the cable is satisfactory, remove
the testing equipment .e (12) above) and test
prod. Connect the cable to the generator regulator.

g. Check Charging System Ground Circuit
Resistance (Fig. 2-34). Checking the charging
system ground circuit resistance is to determine
malfunctions which affect the operation of the
voltage regulator. The generator must be operating
properly and the engine must be at normal
operating temperatures. With the exception of the
voltmeter test lead connections, the testing
equipment connections are the same as those
described in e above.
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(1) Connect wvoltmeter positive (+) test
lead. Connect the voltmeter positive (+ ) test lead
to the positive () terminal of the low voltage
circuit tester and attach the clip end of the lead to
the negative (—) post of the outer battery.

(2) Connect voltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 1 VOLT terminal of the tester and attach the
clip end of the lead to the generator adjusting arm.

(3) Connect ammeter test leads. Connect the
ammeter test leads (e(5) and (6) above).

(4) Connect carbon pile resistor leads to
battery. Connect the carbon pilé resistor leads
{e(9) above).

(5) Start engine and read test meters. Start
the engine and operate at a speed equivalent to 20
mph to obtain an ammeter reading of 24 to 27
amperes. Operate the carbon pile switch and knob
{e{10) above) and observe the reading on the
upper scale of the voltmeter. The reading should
not exceed 0.1 volt. Stop the engine after noting the
voltage.

(6) Perform necessary repairs. If voltage
reading exceed 0.1 volt, check for loose generator or
generator mounting bracket, corroded battery
terminal, or a loose or dirty battery ground cable
connection at the frame. Tighten generator bolts
and generator mounting bracket bolts. Clean and
tighten connections. ,

{7) Remove testing equipment. Remove the
testing equipment { e (12) above) and connect the
cables to the generator and generator regulator.

h. Check Voltage Regulator Setting (Fig. 2-
35). The purpose of checking the setting of the
voltage regulator is to determine the cause of
inadequate battery charge and/or excessive
evaporation of water from the batteries.

Figure 2-35. Checkiny voltage regulator setting.

(1) Warm up engine and disconnect battery-
to-ground cable. Run the engine until normal
operating temperature is reached, stop the engine,
and disconnect the battery-to-ground cable from
the negative (—) post of the outer battery.

(2} Install adapter irn generator regulator.

Remove the cable from the generator regulator
rear receptacle and install the adapter (D, fig. 2-9)
in the receptacle.

NOTE

Do not connect the cable to the adapter.

(3) Connect voltmeter positive (+) test
lead. Connect the voltmeter positive () test lead
to the positive (+) terminal of the low voltage
circuit tester and attach the clip end of the lead to
the inner terminal of the adapter.

{4) Connect voltmeter negative (—) test
lead. Connect the voltmeter negative {—) test lead
to the 50 VOLTS terminal of the tester and attach
the clip end of the lead to the regulator mounting
stud nut.

(5) Connect battery-to-ground cable.
Connect the battery-to-ground cable to the neg-
ative (—) post of the outer battery and start the
engine.

(6) Cycle wvoltage regulator. Operate the
2ngine at a speed equivalent to 20 mph for several
seconds; then reduce the engine speed to cycle the
voltage regulator.

(7} Read voltmeter. Repeat (€} above three
or four times, then increase engine speed to the
equivalent of 20 mph and read the voltage on the
lower scale of the voltmeter. Voltage reading should
be from 27 to 28 volts for hot climate or summer
months, and 28 to 29 volts for cold climaies or
winter months.

(8) Perform necessary repairs. If the voltage
is not within the specified limits, replace the
generator regulator (para 2-34} or notify direct
support maintenance personnel.

{9) Remove testing equipment. After
completing the test, remove the testing equipment
{et12) above). and connec:t the cable to the
generator regulator rear receptacle.

i. Check Circuit B-eaker Unit Closing Voltage
(Fig. 2-36). The circuit breaker unit check is to
determine vhether the circuit breaker unit in the
generator regulator functions properly. In order to
obtain an accurate diagnosis of circuit breaker unit
performance. the generator voltage regulator must
be functioning properly ( kabove).
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Figure 2-36. Checking circuit breaker unit.

{1) Disconnect battery-to-ground
cable. Disconnect the battery-to-ground cable from
the negative (—) post of the outer battery.

{2) Install adapter in generator terminal
receptacle. Disconnect the generator-to-generator
regulator cable from the generator receptacle and
install adapter (E, fig. 2-9) in the generator
receptacle. Connect the cable to the adapter, close
the link between the adapter ARM terminals and
open the link between the adapter FIELD ter-
minals. Tighten the terminal nuts.

(3) Connect voltmeter positive (+) test
lead. Connect the volimeter positive {+ ) test lead
to the positive (+) terminal of the low voltage
circuit tester and attach the clip end of the lead to
one of the ARM terminals of the adapter in the
generator terminal receptacle.

{4) Connect voltmeter negative (—) test
lead. Connect the voltmeter negative (—) test lead
to the 50 VOLTS terminal of the tester and attach
the clip end of the lead to the generator adjusting
arm.
(34 Install adapter in generator
regulator. Disconnect the generator to regulator
cable from the regulator rear receptacle. Install
adapter (D, fig. 2-9) in the receptacle, and connect
the cable to the outer end of the adapter. Open the
link between the two adapter terminals and tighten
the terminal nuts.
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(6) Connect ammeter test leads.

(7) Connect field rheostat. Connect the field
rheostat leads of the resistor to the two FIELD
terminals of the adapter in the generator receptacle.

(8) Connect battery-to-ground cable and star
engine. Connect the battery-to-ground cable to the
negative (—) post of the outer battery and start the
engine. Set the throttle control at fast idle.

(9) Cycle circuit breaker unit. Turn the field
rheostat knob clockwise until the ammeter in-
dicates that the generator is charging. Turn the
field rheostat back and forth two or three times
cycle the circuit breaker unit.

NOTE

If the circuit breaker unit points do not

open {ammeter hand returns to zero) when

the field rheostat knob is turned coun-

terclockwise as far as it will go. reduce the

engine speed. Adjust engine speed s0 that
the circuit breaker points open and close
when the knob is turned back and forth.

(10) Operate field rheostat and read test
meters. Turn the field rheostat knob clockwise
slowly until the ammeter hand just flickers, in-
dicating that the circuit breaker unit points are
closing. Observe the voltage reading on the volt-
meter lower scale. The voltage reading should be
not less than 24.5 volts, or at least 1 volt under the
voltage regulator setting ( h (7} above).



(12) Remove testing equipment. When the
test has been completed, remove the testing
equipment { e (12) above) and connect the cables to
the generator and generator regulator.

(11) Perform necessary repairs. If the voltage
reading is not within the specified limits, replace
the generator regulator (para 2-33) or notify direct
support maintenance personnel.

Section X. LIGHTING SYSTEM

2-36. General
Troubleshooting of the lighting system includes
checking of the various lamps, lamp units, light
switch. circuit breaker, dimmer switch, and con-
necting cables.

2-37. Lighting Circuit Tests
a. Al Lights Out (Engine Starts). If no vehicle
lights are operative when the light switch is at SER
DRIVE position and the batteries are known~to be
fully charged, proceed with (1) below.
(1) Check for current at blackout marker light
(fig. 2-37).

L AMPSOCKET SCREW

LAMPSOCKET 7 4
RAPD 196290

Figure 2-37. Checking for current at blackout marker light.

(a) Remove the lower lamp (para 2-39c¢)
from one of the marker lights.

(b) Connect the voltmeter positive () test
lead to'the positive (+) terminal if the low voltage
circuit tester.

{c) Connect the voltmeter negative (—) test
lead to the 50 VOLTS terminal of the tester and
attach the clip end of the lead to one of the lamp
socket screws. S

{d) Turn the light switch to BO MARKER
position.

{e) Touch the clip end of the positive (+)
test lead to the terminal in the lamp socket, being
careful not to touch any metal parts of the light
body with the lead. since contact with such parts
will cause the circuit breaker to open.

{f) Observe the lower scale of the tester
voltmeter. If the voltmeter shows battery voltage
{approximately 24 volts), current is reaching the
light. Replace the lamp. If no voltage reading is
indicated, the difficulty may be in'the light switch
circuit breaker, or the light switch. Proceed with
(2) below.

(g) Remove testing equipment and install
the lamp and blackout marker light door (para 2-
39¢).

NOTE
All other lights on the vehicle, with the
exception of the headlights, may be
checked in the same manner as the
blackout marker light. ‘
(2v Check for current through light switch
circuit breaker (fig. 2-38).
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Figure 2-38. Checking for current at circuit breaker.
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{a) Disengage the four instrument cluster
studs, and lower the instrument cluster to permit
access to the circuit breakers.

(b) Disconnect cable (13) from the light
switch circuit breaker. Install the connector sleeve
to the terminal of the circuit breaker.

(¢c) With the test leads connected to the low
voltage circuit tester ((1) (b)and (c)abovel. attach
the clip end of the negative {—) test lead to a
suitable ground on the instrument panel.

(d) Touch the positive (+ ) test lead to the
connector sleeve in the circuit breaker, making
certain that the clip touches the metal in the sleeve.
Observe the reading on the lower scale of the
voltmeter. The voltmeter should show battery
voltage (approximately 24 volts). If voltmeter
reading is normal, replace the light switch (para 2-
41). Remove testing equipment and connect cable
(15) to the circuit breaker. If no voltage reading is
indicated, proceed with (3) below.

(3) Check current to circuit breaker (fig. 2-
38).

(a) Disconnect cable (11) from the light
switch circuit breaker.

(b) Connect the voltmeter negative (—) test
lead to the low voltage circuit tester and the in-
strument panel (2) (c) above).

(c) Connect the voltmeter positive (+) test
lead to the voltmeter positive (+) terminal of the
tester and touch the clip end of the lead to the
terminal of cable (11).

(d) Observe the voltmeter lower scale
reading. The voltmeter should show battery voltage
(approximately 24 volts). If voltage reading is
normal, the circuit breaker is at fault. Replace the
circuit breaker (para 2-42). If no voltage reading is
indicated, notify direct support maintenance
personnel.

(e) When the checks have been completed
and necessary correction accomplished, remove the
testing equipment, install the instrument cluster in
position, and engage the four instrument cluster
studs.

b. Both Headlights Inoperative, or Operate in
Only One Beam Position.

(1) Lamp units faulty. Check for current to
the lamp units, using the low voltage circnit tester
{fig. 2-39). Circuits to both headlights are checked
in the same manner.

gis

Figure 2-39. Checking for current to headlight.

{2) Remove the lamp unit (para 2-39a/.

(b) Connect the voltmeter positive (+) test
lead to the positive () terminal of the tester and
attach the clip end of the lead to the terminal of
cable (17) (high beam) in the headlight body.

(c) Connect the voltmeter negative (—) test
lead to the 50 VOLTS terminal of the tester and
attach the clip end of the lead to the terminal of
cable (91) (ground) in the headlight body.

(d) Turn the light switch to SER DRIVE
position and observe the reading on the voltmeter
lower scale. If no reading is indicated, operate the
dimmer switch and again observe the voltmeter.
The voltmeter should show battery voltage (ap-
proximately 24 volts).

{e) Check the circuit for low beam in the
same manner, attaching the voltmeter positive (+)
test lead to cable (18).

(f) I the voltmeter reading is normal for
both high and low beam circuits, replace the lamp
unit. If no voltage reading is indicated in either
high or low beam circuit, check for current through
the circuit breaker and light switch (b (2) above),
and the dimmer switch ( {2) below).

(g) When the check has been completed,
remove the testing equipment, and install the lamp
unit and headlight door (para 2-39d.

(2} Dimmer switch faulty. Check for current
through the dimmer switch, using the low voltage
circuit tester (fig. 2-40).

2-51



;  LOW BEAM CABLE——
-~ 'VOLTMETER POSITIVE LEAD |

VOLTMETER NEGATIVE LEAD

RAPD 196293

Figure 2-40. Checking for current through dimmer switch.

(a) Disconnect cables (17C and 18A) at the
dimmer switch.

(b) Connect the voltmeter test leads to the
low voltage circuit tester { (1) (b)and (c)above).

{c) Attach the clip end of the voltmeter
negative (—) test lead to the dimmer switch
housing.

(d) Turn the light switch to SER DRIVE
position and connect the clip end of the voltmeter
positive (+ ) test lead to the terminal of cable (17)
which is attached to the dimmer switch. Operate
the dimmer switch and observe the voltmeter lower
scale reading. The voltmeter reading should be
approximately 24 volts with the dimmer switch in
high beam position.

(e) Check the current at the terminal for
cable (18A) on the dimmer switch housing (low
beam) in the manner described for the high beam
circuit ( (d) above).

(f) If the voltmeter readings indicate that
current is flowing through the dimmer switch in one
circuit, but not in the other, replace the dimmer
switch (para 2-41 cand d). If both circuits show no
voltage readings, determine whether current is
reaching the dimmer switch ( (i) below).

{g) If voltmeter reading is normal for both
circuits, the difficulty must be in the wiring har-
ness, cable connections, or headlight cables. Check
the cable connectors at the splash shields for loose
or corroded terminals. If cable connections are
satisfactory, replace headlight (para 2-40) or notify
direct support maintenance personnel.

fh) Disconnect cable (16) from the dimmer
switch. With the voltmeter negative (—) test lead
connected { (cJand (d)above), attach the clip end
of the positive (+} test lead to the terminal cable
(16. fig. 2-41). Turn the light switch to SER
DRIVE position and observe the voltmeter lower
scale reading. If voltmeter shows battery voltage
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switch (para 2-41 ¢ and d). If no voltage reading is
indicated, notify direct support maintenance
personnel.

VOLIMELER POSEIVE LEAD:

VOLTMETER NEGATIVE LE

RAPD 196294 &

Figure 2-41. Checking for current to dimmer switch.

(i) Remove the testing equipment.

c. Lights Flash On and Off.

(1) Cable connections faulty. Check for loose
or damaged connections at cable connectors, light
switch circuit breaker, and light switch assembly.
Service as required.

(2} Wiring harness faulty. Notify direct
support maintenance personnel.

d. Service Headlights Dim. High resistance in
headlight cables or ground circuit. Check cable and
ground resistance (1) and (2) below).

(1) Check headlight cables resistance (fig. 2-
42).

STARTER SWITCH TERMINAL

Figure 2-42. Checking headlight circuit resistance.

(a) Remove lamp unit from headlight body
(para 2-394), but do not disconnect lamp-unit
cables.



{h) Disengage the cable connector for cable
{171 from the connector clip and separate the
connector shells. Move one shell, the grommet
bushing. and rubber grommet along the lamp unit
cable to expose the cable terminal. Do not pull the
terminal from the connector sleeve.

(¢) Connect the voltmeter positive () test
lead to the positive (+ ) terminal of the low voltage
circuit tester and attach the clip end of the lead to
he battery starter cable at the starter switch.

{d) Connect the voltmeter negative {-—) test
lead to the 50 VOLTS terminal on the tester and
attach the clip end of the lead to the exposed lamp
unit cable terminal.

{e) Turn on the headlights and observe the
voltmeter. I{ the voltmeter indicates battery voltage
{approximately 24 volts on lower scale), operate the
Jdimmer switch to high beam (voltage reading
should be practically zero).

(f) Move the voltmeter negative (—] test
tead from the 50 VOLTS terminal on the tester to
the 10 VOLT terminal and observe the voltmeter
apper scale reading. The reading should not exceed
| volt. Note the reading and turn the headlights off.

CAUTION
Exercise proper precaution, in making
voltmeter connections, to prevent battery
voltage from being impressed across the
voltmeter on the 10-volt scale. With the
connections described above, battery
voltage passes through the circuit when the
headlight is off or on the low beam.
Resistance in the circuit registers when the
headlight high beam is on.

(g) Remove the voltmeter negative {—) test
load from cable {17) and move the lead from the 1
VOLT terminal to the 50 VOLT terminal of the
.nster. Attach the negative (—) test lead to cable
“18) ((b)and (d) above).

{h) Turn on the headlights and operate the
dimmer switch to low beam. Check cable (18) ( (e)
and (f1 abovel

(i) 1f voltage reading for either the high or
iow beam circuit exceeds | volt, check for dirty or

sorroded connections at the lamp unit cables and

able connectors at the fender splash shield, and a
rose or corroded connection at the starter switch or
at the light switch. Clean and tighten connections.
Replace a defective light switch (para 2-41).

{2} Check headlight ground circuit resistance

(a) To check resistance in the headlight
scound circuit, attach the clip end of the voltmeter
positive (+ | test lead to the exposed terminal (see
(1) (b)above) of cable (91 in fig. 2-39). Connect
the voltmeter negative (—) test lead to the frame
side rail. Scrape paint from the metal to insure a
good connection. Connect the negative (—) test
tead to the 1 VOLT terminal of the tester, turn the

headlights on and observe the voltmeter upper
scale. The reading should not exceed 0.1 volt.

(b) If the voltage reading exceeds 0.1 volts,
check for faulty ground cable connection at the
fender splash shield (fig. 2-55) or loose attaching
parts at the splash shield and fender support. Clean
and tighten ground cable connection. Tighten
splash shield and fender support lockwasher
screws.

(¢} When the checks have been completed,
remove the testing equipment, complete all cable
connections and engage the cable connectors in the
connector clips.Install lamp unit (para 2-33).

2-38. Service Headlight Aiming

a. General. The service headlights must be
properly aimed to provide adequate visibility for
night driving and to prevent glare to approaching
traffic. Improperly aimed headlights may be caused
by unequal inflation of the front tires or by a dif-
ference in tread of the tires, bent fenders, or fender
supports, or damaged front springs. Check and
correct these items before attempting to adjust the
headlights.

b. Procedure.

(1) Position the vehicle on a level floor.

(2) Locate the screen at right angles to the
vehicle exactly 25 feet ahead of the headlights.
Move the screen so that line (C, fig. 2-43) on the
screen is directly in line with the center line of the
vehicle.

TA 000773
2. UPPER BEAM OF BOTH HEADLIGHTS

A Horizontal fine 3 inches below headlight centers.
B Vertical line. in line with center of left headlight.

. Vertical line, in line with windshield center strip.
1} Vertical fine.in line with center of right headlight.

Figure 2-43. Headlight aiming screen pattern.

{3) Measure the distance from the center of
the headlights to the floor. Compare this
measurement with line (A, fig. 2-431 on the screen.
Raise or lower the screen until line (A, fig. 2-43) is
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3 inches below the measured height of the headlight
centers. Lines (B and D, fig. 2-43) must be directly
in line with the vertical center lines of the left and
right headlights. respectively.
"~ (4) Trun the headlights on and operate the
dimmer switch' (EE, fig. 2-91) to high beam.
(5) If either headlight pattern differs from
view 2, figure 2-43, loosen the adjusting bolt at-
taching the headlight to the fender mounting
bracket (fig. 2-44} and move the headlight as
required to produce -the correct pattern. Then
tighten the bolt. Adjust the other headlight in the
same manner.

i ) ?j_?EA{)L:GHT GJARD
R2ADIATOR GUARD -
e f

SERVICE
FEADUIGHT .

B OCK WASH
| SPECIAL SCREW -

A

Figure 2-44. Service headlight. blackout driving lights. and

blackout marker light.

2-39. Lamps and Lamp Units

4. Replace Service Headlight J.amp Unit (Fig. 2-
45). Both service headlight lamp units are serviced
in the same manner.

LAMP UNIT
RETAINER

200k £

TA 000794

Figure 2-45. Service headlight—partial exploded view.
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(1) Unscrew the three screws that secure the
headlight door and remove the door, pulling the
lower edge of the door away from: the headlight
body first. - ,

{2) Loosen the four lamp unit retainer screws,
turn the retainer clockwise to dlsengage it from the

-screws and remove the retainer.

(3) Pull the lamp unit from the headhght
body far-enough to provide access to the three cable
connectors.

(4) Remove the three connectors from the
clips inside the headlight body, separate the
connector shells, and pull the lamp unit cable
terminals from the connector sleeves. Remove the
lamp unit with attached cables.

(5) Connect the three lamp unit cables to the
three cables in headlight body. matching the cable
numbers. Connect the cable shells and engage the
connectors in the clips inside the headlight body.

(6) Position the new lamp unit in the
headlight body with the three projections alined
with the three recesses in the body ring. Install the
lamp unit retainer with the enlarged ends of the
screw slots over the four retainer screwheads. Turn
the retainer counterclockwise to engage the four
screws. Tighten screws.

(7) Install the headlight door with the inner
recess at the top, opposite the pad at the top of the
body. Tighten the three screws to secure the door.

b. Replace Blackout Driving Light Lamp Unit.

(1) Unscrew the three screws that secure the
blarkout driving light door to the body, and pull the
door and lamp unit (fig. 2-46} from the body far
enough to expose the lamp unit cable connectors.

TAMP-UNIT  BRACKET

N RETAINING SPRING
2
TA 000795

#~igure 2-46. Blackout driving light—exploded view.

(21 Remove the two cable connectors from the
clips inside the body. Disconnect the cable con-
nectors and cable (a (4) abovel.

{3} Remove the three lamp unit retaining
springs and remove the lamp unit from the door.



(4) Install the new lamp unit in the door and
install the three lamp unit retaining springs.

(5) Connect the two lamp unit cables to the
cables in the headlight body ( 2 (5) above). Engage
the cable connectors in the clips.

(6) Position the door and lamp unit on the
body and tighten the three attaching screws.

c. Replace Lamps in Blackout Marker Lights or
Taillights (Fig. 2-47). The same type double

tungsten filament lamps are used for the blackout
marker lights (fig. 2-44) and the taillights. The
stoplight lamps are a single tungsten filament. To
replace any of the lamps, unscrew the six screws
that secure the door to the body (fig. 2-48). Remove
the door and the door gasket. Remove the lamp to
be replaced and install a new lamp of the same
type, Install the gasket, replacing it with a new one
if necessary, and install the door (fig. 2-48).
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Figure 2-47. Vehicle driving lights.
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Figure 2-48. Blackout marker light—exploded view.

d. Replace Lamp Unit in Spotlight (Ambulance
Truck M43 or Telephone Maintenance Truck

VI201 (fig. 2-49).

B CABLE CONNECTOR
RETAINING SERING

RAPD 196376

Figure 2-49. Spotlight lamp unit (ambulance truck M43 and
telephone maintenance truck M201).

(1) Unscrew the three screws that secure the
spotlight door and pull the door and lamp unit
away from the body to provide access to the cables.

(2) Remove the nut and lockwasher that
secure the ground cable to the screw inside the
body.

{3) Remove the cable connector from the clip,
separate the cable connector shells, and remove the
lamp unit cable from the terminal sleeve.

(4) Remove the three lamp unit retaining
springs and remove the lamp unit from the door.

{5) Position the new lamp unit in the door and
install the three retaining springs, spacing them
evenly.

(6) Connect the cable with the straight ter-
minal to the cable in the spotlight body, engage the
connector shells, and install the connector in the
clip.

(7) Secure the ground cable to the screw in the
lamp body with a lockwasher and nut.

(8) Position the lamp unit and door and
tighten the three screws.

e. Replace Surgical Light Lamp Unit (Am-
bulance Truck M43) (C, Fig. 2-50).

CPENIPOSHION
CLOBED POSITION:

A Seat back fraised position)
B Litter rack catch
C Surgical light

} Safety strap

S Dome light

Ventilator blower control valve handle.
> Seat back catch hook

H Seat back tlowered position}

J Seat back catch

K Right litter rack

I. Litter stowage strap

M Floor panel inspection hole cover

N Heat deflector handle

P Litter hold-down strap

Q lLeft litter rack

R Purtition door ventilator

~ar =

Figure 2-50. Interior of patient compartment

tambulance truck M43).

(1) Loosen the knurled screw and lower the
lamp.

{2) Loosen the two screws which secure the
lamp unit door to the retainer ring, and pull the
lamp unit and door from the ring.

{3) Remove the screw which secures each
lo -z, anit cak” o the lamp unit, and remove the
lamp unit and door.
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(4) Loosen the two screws that secure the
lamp unit to the door, and remove the lamp unit.

(5) Position the new lamp unit in the door and
tighten the two screws.

(6) Connect the lamp unit cable terminals to
the lamp unit using the two terminal screws.

{7) Position the lamp unit and door in the
retainer ring, and tighten the two retainer ring
screws.

(8) Install the lamp in the shell, and tighten
the knurled screw.

f. Replace Dome Light Lamp and/or Lens
{Ambulance Truck M43) (E, Fig. 2-50).

(1) Remove the twc screws that secure the
dome light door and remove the door lens. Remove
the lamp.

(2) Install a new lamp of the same type as the
one removed. Install the lens in the door, and install
the door and two No. 5x9 / 16 oval-head tapping
screws.

& Replace Instrument Panel Light Lamps
and / or Headlight High Beam Indicator Lamp.
All lamps are replaced in the same manner.

(1) Disconnect the speedometer shaft from
the speedometer (fig. 2-51).

HEADLIGHT SEAM
INDICATOR UIGHT ™

SOCKET CO - -
PANEL LIGHT §
SOCKET COVER >
AL O:t PRESSURE GAGE

N \

INDICATOR
BRACKET  paTTERY-
GENERATOR

INDICATOR
OR AMMETER

SPEEDOMETER FUEL GAGE
BRACKET

RAPD 196377

Figure 2-51. Instrument cluster and circuit breaker.

(2) Disengage the four instrument cluster
studs and lower the instrument cluster sufficiently
to provide access to the headlight beam indicator
and panel light socket covers.

{3) Press the socket cover and turn it coun-
terclockwise to disengage from the light body.
Remove the lens and the lamp.

(4) Install a new lamp of the same type as the
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one removed, and install the lens. Insert the socket
cover in the body, press and turn clockwise to
engage the socket with the body.

{3) Install the instrument cluster in the in-
strument panel and engage the four studs.

(6) Connect the speedometer shaft to the
speedometer.

2-40. Driving Lights and Brackets

a. General Both service headlights are serviced
in the same manner. The left and right headlights
and mounting brackets are interchangeable. The
two blackout marker lichts and mounting brackets
are serviced in the same manner and are in-
terchangeable. The two taillights and stoplights are
serviced in the same manner. but are not in-
terchangeable.

b. Remore Service Headlight and Mounting
Bracket (fig. 2-41).

(1) Disconnect the ground cable from the
negative (—) post of the outer battery (fig. 2-23).

(2) Disengage the headlight cable from the
cable clips on the splash shield and radiator side
support.

(3) Remove the screw and lockwasher that
secure the ground cable {91) to the fender front
splash shield (fig. 2-52 and 2-53).

DOUBLE CABLE CLIPS

{
e

Figure 2-52. Cable connectors and clips.

%
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Figure 2-53. Left and right front splash shields.

(4) Remove the connectors for cables (17)
and (18) from the clips on the fender front splash
shield, separate the connector shells and remove the
headlight cables from the connector sleeves.

(5) Remove the three nuts and lockwashers
that secure the headlight cable cover to the un-
derside of the fender and remove the cover.

(6) Remove the two remaining nuts and lock-
washers from the headlight bracket bolts, and pull
the headlight and mounting bracket away from the
fender to provide access to the cable grommet.
Remove the grommet.

(7) Remove the headlight with attached
cables and the mounting bracket, withdrawing one
cable at a time through the openings in the splash
shield and the fender.

(8) Remove the adjusting bolt, lockwasher,
and special washer that secure the headlight to the
mounting bracket, and remove the headlight.

(9) Remove the four mounting bracket bolts
and flat washers and the four rubber grommets
from the mounting bracket.

¢. Inspection.Inspectthe four bracket mounting
bolts and the headlight adjusting bolt for cracks
and damaged threads. Inspect the four mounting
bracket grommets and the cable grommet for
damage or deterioration. Inspect the mounting
bracket for damage or distortion. Replace all parts
that are unfit for further service.

d. Install Service Headlight and Mounting
Bracket (Fig. 2-44).

(1) Install the four rubber grommets in the
mounting bracket, engage the groove in each
grommet with the bracket. Install a plain washer on
each bracket bolt and install the bolts through the
grommets,

(2) Install the lockwasher and special washer
on the bolt, with the radius side of the special
washer up. Position the headlight on the bracket,
and install the bolt with washers. Tighten just
enough to hold the parts.

(3) Thread the three headlight cables through
the openings in the fender- and in the splash
shield. Install the split rubber grommet on the
cables, and engage it in the fender opening.

(4) Position the mounting bracket on the
fender with the bracket bolts in the bolt holes,
position the cable cover, and install the five lock-
washers and nuts to secure the bracket and cable
cover.

(5) Connect the headlight cables (17) and
{(18) to their respective cables. Connect the con-
nector shells and engage the connectors in the clips
on the splash shield.

(6) Attach the ground cable (91) to the splash
shield with the lockwasher and tapping screw.

NOTE

When installing the left headlight, be sure

that the blackout driving light ground cable

is secured with the same screw.

(7) Engage the cable in the cable clips on the
splash shield and radiator guard support.

(8) Connect the ground to the negative (—)
post of the outer battery (fig. 2-23).

(9) Adjust the headlight aiming (para 2-38).

e. Remove Blackout Driving Light and Bracket

(Fig. 2-44).
(1) Disconnect the ground cable from the
negative (—) post of the outer battery (fig. 2-23).

(2) Remove the headlight cable cover (b (5)
above).

(3) Disengage the blackout driving light
cables from the cable clips on the left splash shield
and radiator guard left side support.

(4) Remove the screw and lockwasher that
secure the ground cable terminal to the splash
shield. (This screw also secures the headlight
ground cable.)

{(5) Remove the connector for cable (19} from
the clip on the splash shield, separate the connector
shells, and pull the cable terminal from the sleeve.
Remove the grommet, bushing, and connector
shell from the cable.

(6) Remove the split rubber grommet from
the opening in the left front fender, and remove the
blackout light cables from the openings in the
splash shield and fender.
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{7) Remove the nut, lockwasher, and bearing
washer from the blackout light stud, and remove
the light from- the bracket.

{8) 1f the mounting bracket or bracket pad
requires replacement, remove the two screws and
lockwashers securing the bracket to the radiator
guard side support and remove the bracket and
pad.

f. Install Blackout Driving Light and Bracket.

(1) Position the bracket pad and bracket
{fig. 2-44) on the radiator guard side support, and
install the two special screws and lockwashers.
Tighten the screws.

(2) Install the blackout light on the bracket
and install the bearing washer, lockwasher, and nut
on the stud.

{3) Thread the cables through the openings in
the fender and in the splash shield. Install the split
rubber grommet on the blackout light cables and
blackout marker light cables, and engage the
grommet in the opening in the fender.

{4) Position the headlight cable cover on the
underside of the fender, and install the three lock-
washers and nuts. Tighten the nuts.

(5) Install the connector shell, bushing, and
grommet on the cable (19). Position the grommet
next to the cable terminal and the bushing next to
the grommet. Connect the cable terminal to the
connector sleeve, connect the two connector shells,
and engage the connector in the clip on the splash
shield.

{6) Attach the blackout light ground cable
and left headlight ground cable to the splash shield
with the lockwasher and tapping screw. Engage
the cable clips on the splash shield and radiator
guard side support.

(7) Connect the ground cable to the negative
(—) post of the outer battery {fig. 2-23).

g. Remove Blackout Marker Light and Bracket
(fig. 2-44).

{1) Disconnect the ground cable from the
negative {(—) post of the outer battery (fig. 2-23).

(2) Remove the headlight cable cover (b (5)
abovel.

{3) Disengage the cables from the cable clips
on the splash shield and radiator guard side sup-
port. Remove the connectors for cables (20, 491,
and 480) from the clips on the splash shield,
separate the connector shells, and remove the cable
terminals from the connector sleeves.

{(4) Remove the grommet from the marker
light cables and blackout driving light cable (left
light only).

{5) Remove the nut. lockwasher, and two
bolts that attach the marker light bracket to the
fender (one nut and lockwasher were removed
when the cover was removed). Remove the

2-60

three cables, one at a time, through the openings in
the splash shield and the fender.

(6) Kemove the two screws and lockwashers
that secure the marker light to the bracket, and
remove the bracket.

h. Install Blackout Marker nght and Bracket.

(1) Position the marker light on the bracket
and install the two lockwashers .and cap screws.
Tighten the screws.

(2} Thread the three cables, one at a time,
through the openings in the fender and the splash
shield. Fit the spiit rubber grommet on the cables
and in the fender opening.

{3) Position the marker hght bracket on the
fender and install the two lockwashers and bolts.
Position the headlight cable cover,.and install the
four lockwashers and nuts to secure the bracket and
cover. Tighten the nuts.

(4) Connect the three cable terminals to their
respective cable connector sleeves, connect the
connector shells, and engage the connectors in the
clips on the splash shield. Engage the cables in the
cable clips on the splash shield and radiator guard
side support.

(5) Connect the ground cable to the negative
(—) post of the outer battery (fig. 2-23).

i. Remove Left Taillight and Bracket (Fig. 2-
541

HARNESS GUARD CAP SCREWS
EXT-INT TEETH WASHERQ%\"’\ A

RECEPTACLE £

TA 000798

Figure 2-54. Left taillight and trailer coupling receptacle.
(1} Disconnect the ground cable from the
negative (—) post of the outer battery (fig. 2-23).
{2) Remove the screws and lockwashers that
secure the harness guard to the taillight bracket and
remove the guard.
NOTE
There are two screws for the guard on
vehicles without a trailer coupling
receptacle, and three screws for vehicles
with' a receptacle.



{3} Remove the three cable connectors from
the cable connector clips, separate the connector
shells, and disconnect the cables. The clips may be
on the bracket or inside the guard.

(4) Remove the two screws and lockwashers
that secure the taillight to the bracket, and remove
the taillight with attached cables.

(5) I the vehicle is equipped with a trailer
coupling, unscrew the grommet nut from the
coupling receptacle, remove the four nuts and lock-
washer bolts that secure the receptacle and
receptacle cover to the frame, and pull the cover
toward the rear to remove the cables from the
opening in the bracket.

(6) Remove the two nuts, lockwashers, and
bolts that secure the bracket and rear bumper to the
frame side rail, and remove the bracket.

J. Install Left Taillight and Bracket (Fig. 2-54).

{1) Position the bracket on the frame side rail
and install the two bolts, lockwashers, and nuts.
Tighten the nuts.

{(2) If the vehicle is equipped with a trailer
coupling receptacle, position the receptacle and
cover on the bracket and install the four lockwasher
bolts and four nuts. Tighten the bolts. Screw the
grommet nut to the receptacle.

(3) Thread the taillight .cables through the
opening in the bracket, position the taillight on the
bracket, and install the two lockwashers -and cap
screws. Tighten the screws.

(4) Connect the three cable terminals to their
respective cables, connect the shells, and engage the

connectors in the clips.
(5} Position the harness guard on the bracket,

alining the screw holes. Place the taillight ground
cable terminal over the inner screw hole and the
trailer coupling cable clip over the center screw hole
{on vehicles so equipped). Install lockwasher and
cap screws (three for vehicles equipped with a
trailer coupling, two for vehicles not so equipped).

(6) Connect the ground cable to the negative
(—) post of the outer battery (fig. 2-23).

k. Replace Right Taillight and Bracket.
Procedure for replacement of the right taillight and
bracket is essentially the same as that described in
and jabove. The only differences are that there are
two cables for the right taillight instead of three,
neither of the cables is grounded, and there is no
trailer coupling.

2-41. Light Switch and Dimmer Switch

a. Remove Light Switch.

(1} Remove the four screws and lockwashers
that attach the steering column access cover to the
instrument panel and remove the cover.

{2} Unscrew the nut that retains the water-
proof grommet to the light switch receptacle (fig. 2-

55) and remove the wiring harness cable plug from
the receptacle. If the light switch is provided with
the trailer coupling wiring harness in the same
manner.

ACCESS COVER
SCREW HOLE

oo SRACKET
NUT AND LOCK WASHE

Figure 2-55. Steering column access cover removed.

b. Install Light Switch.

(1) Install the light switch (fig. 2-55) from the
underside of the instrument panel. Secure with four
lockwashers and screws.

(2} Install the wiring harness cable plug in the
light switch receptacle, and screw the grommet
retaining nut to the receptacle. If the switch is
provided with a trailer coupling receptacle, connect
the trailer coupling wiring harness in the same
manner.

(3) Install the steering column access cover on
the instrument panel with the four lockwashers and
screws, being careful to position the cover in such a
manner that it does not cause binding at the
steering column.

¢. Remove Dimmer Switch.

(1) Remove the rear splash shield from the
left front fender (para 2-180 4.

(2) If the vehicle is equipped with a slave
receptacle, disengage the receptacle cable from the
cable clip near the dimmer switch.

(3) Remove the large cable connector from
the connector clip (fig. 2-56), separate the con-
nector shells on the three cables, and disconnect the
cable terminals.

{4) Front inside the driver's compartment,
remove the two screws and lockwashers that secure
the switch, and remove the switch from the
toeboard.

d. Install Dimmer Switch.

(1) Position the dimmer switch (fig. 2-56) on
the underside of the toeboard and install the two
lockwashers and screws. Tighten the screws.
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Figure 2-56. Dimmer switch.

(2) Connect the three cable terminals to their
respective cables and connect the shells. Engage the
large cable connector in the connector clip (fig. 2-
56).

{3) Engage the slave receptacle cable in the
cable clip(on vehicles so equipped].

(4) Install the left front fender rear splash
shield (para 2-1805).

2-42. Circuit Breakers
a. General.

(1) Circuit breakers are of the automatic reset
type with a bimetal spring which expands when the
vircuit is overloaded to cause a break in the circuit.
As the spring cools, it contracts and again closes the
circuit, causing alternate ‘‘off”’ and ‘‘on” con-
ditions, informing the operator that an abnormal
circuit condition exists.

(2) With the exception of the instrument
cluster circuit breaker on some vehicles, all units
are mounted on the cowl ventilator brace (fig. 2-
>1). All units are accessible with the instrument
cluster removed.

bh. Removal Procedure for removal of all circuit
breakers is the same.

{1} Turn the four studs that secure the in-
strument cluster to the instrument panel and
carefully pull the cluster out. Disconnect the
speedometer flexible shaft from the speedometer
tfig. 2-311).

{2) Detach the cables from the circuit breaker
to be removed.

{3) Remove the two screws that secure the
circuit breaker to the cowl ventilator brace (fig. 2-
51) and remove the circuit breaker. For the circuit
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breaker on the instrument cluster, remove the two
nuts, lockwashers, and bolts that secure the circuit
breaker to the instrument cluster panel, and remove
the circuit breaker.

c. Installation.

{1) Position the circuit breaker on the cowl
ventilator brace (fig. 2-51) and install the two
screws. For the circuit breaker on the instrument
cluster (fig. 2-54), position the circuit breaker on
the instrument cluster panel, and install the two
bolts, lockwashers, and nuts.

(2) Connect the cables to the circuit breaker,
following the wiring diagram (fig. 2-6).

(3) Connect the speedometer flexible shaft to
the speedometer, position the instrument cluster in
the instrument panel, and engage the four studs by
turning them clockwise.

2-43. Auxiliary Outlet Receptacle (on Vehicles
so Equipped)

4. Removal.

{1) Disconnect the receptacle cable at the
cable connector under the instrument panel, and
disengage the cable from the cable clips.

(2) Remove the four screws which attach the
auxiliary outlet receptacle to the instrument panel.
Remove the receptacle with cable.

b. Installation.

(1) Thread the receptacle cable through the
opening in the instrument panel, and position the
receptacle on the panel. Install the four screws,
attaching the receptacle cover chain with the lower
left screw.

(2) Connect the cable terminal at the cable
connector and engage the cable in the cable chips.
2-44. Radio Receptacle (on Vehicles so

Equipped)
4. Removal

(1} Disconnect the ground cable from the
negative (—) post of the outer battery, and remove
the radio receptacle cable from the terminal.

(2) Disconnect the other receptacle cable
terminal from the positive () terminal of the inner
battery.

(3} Disengage the cable from the cable clip in
the driver's compartment.

(4) Remove the four small screws that
secure the radio receptacle to the wall mounting
receptacle (fig. 2-57) and pull the receptacle and
cable from the mounting receptacle. Remove the
four screws that secure the mounting receptacle
to the body front panel, and remove the receptacle.



Figure 2-57. Radio receptacle in body front panel.

b. Installation.

(1) Thread the receptacle cables through the
receptacle opening in the body panel and through
the weatherseal in the cab rear panel.

{2) Fit the two sections of the wall mounting
receptacle on the body panel and install the four
lockwasher screws. Position the radio receptacle
(fig. 2-57) and install the four lockwasher screws,
attaching the cover chain with one of the screws.

(3} Connect the radio receptacle positive ()
cable terminal to the positive (+} terminal of the
inner battery, and the negative (—) terminal to the
negative (—) terminal of the outer battery.

(4) Connect the ground cable to the negative
(—) post of the outer battery.

Section XI1. TURN SIGNAL SYSTEM

2-45. General

The M37 and M37B1 series vehicles are equipped
with turn indicating signal systems. The entire
vehicle electrical systems are shown in figures 2-58
and 2-39. Essentially the turn signal system is
composed of a lever-operated switch mounted on
the steering column, a relay (distribution) box
which houses the flasher unit and three relays, and
a harness providing connections between the relay
box and the steering column switch. The remaining
required components are the standard vehicular
service taillight, stoplight and parking light

assemblies which are provided on all M37 series
vehicles, except that an additional light (blackout
stoplight) is added on later vehicles. Two of the
relays are used to switch between stop light or turn-
indicating functions for left- or right-hand turns.
The third relay functions to close the circuit to
supply a power source to the circuits that are
controlled by the other two relays. This third relay
is in series with the flasher, and results in an in-
termittent current being supplied to these circuits,
resulting in the desired flashing.

GENERATOR

(ALTERNATOR)
RECTIFIER

GENERATOR
REGULATOR

RAPD 376493

Figure 2-58. External wiring diagram.
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Figure 2-59. Schematic wiring diagram.

2-46. Troubleshooting

a. Troubleshooting the vehicle turn signal
system requires a 24-volt test lamp or a voltmeter
(0-50 volt range) and two jumper leads. The turn
signal system will function only when the vehicle

light switch (fig. 2-60) is in STOP LIGHT or
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SERDRIVE position. Throughout the tests in-
dicated in table 2-4 make sure that the light switch
is in one of the two positions that will energize the
turn signal system, unless otherwise directed in the
instructions.



b. Procedure.Refer to table 2-4 and figures 2-61
and 2-62 for turn signal-equipped vehicle wiring
diagrams.

A Upper lever in blackout drive position.

B Upper lever in blackout marker position.

C Upper lever in off position

D Upper lever in stoplight position.

K Upper lever in service drive position.

Lower right lever in unlocked position.

G Lower right lever in locked position

H Lower left lever in park position

J Lower left lever in off position

K Lower left lever in dim panel light position.
L Lower left lever in bright panel light position.

o1

Figure 2-60. Light switch.
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Figure 2-62. Vehicle wiring diagram—M43B1.



NOTE
On some vehicles the troubleshooting
procedures in table 2-4 apply. They do not
however, apply to vehicles with commercial
type turn signal systems installed under the
provisions of SB 9-203.

2-47. Distribution Box Assembly
(Fig. 2-63.)

CROUND WIRE "M
SECURED WITH
| MOUNTING SCREW

4
S

Figure 2-63. Turn signal relay (distribution box).

a. Replacement.

{1) Place vehicle light switch in OFF position.

(2) Open glove compartment and remove the
two hex-head screws, washers, and nuts securing
box to compartment (left side).

NOTE

Ground wire (M) is secured simultaneously

with the front screw.

(3) Remove distribution box from under dash
panel and gently pull toward self as far as harness
will allow.

{4) Remove one wire at a time and install on
replacement box before removing any others.
Continue removing and installing wires to the
correct terminals of replacement box.

(3) When all wires are installed, position box
under dash panel on compartment side wall, and
install two hex-head screws, washers, and nuts.
Install ground wire M simultaneously with front
screw.

NOTE

Make certain box is positioned with ter-

minal A closest to the rear of vehicle.
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(6) Tape any wires out of the wayv that may
interfere with operation of parking brake or front
axle engagement levers.

(7) Place vehicle light switch in STOP
LIGHT position and check operation of turn signal
system.

b. Repair.

{1} Repair of the distribution box is limited to
replacement of the flasher (para 2-48), soldering
loose wires or tightening loose terminals or screws.
To perform repair, remove box from under dash
panel as described in a{1) through (3} above.

(2} Remove six cross-recessed head screws
securing cover to box.

CAUTION
Exercise care not to jar or force the cover
while removing it, since the relay assem-
blies are mounted to the cover and one
relay can be easily damaged.
Make certain that O-ring gaskets are not lost from
the cover retaining screws.
NOTE

Mark cover and box to insure that cover

will be in the same position when installed

to the box.

(3) Inspect to see if any wires are loose be-
tween the relays and terminals. Solder any loose
wires as necessary, and tighten any loose nuts or
connections. Repair any frayed wiring by taping.

(4} Install gasket to box. Make certain gap in
gasket is closed tight by pressing gasket together at
the gap. Install cover to box exercising care not to
damage relays or cause fraying of wires. Make
certain cover is installed in same position as before
removal (2) above). Install six cross-recess screws
and secure cover to box. making certain an O ring
gasket is installed on each cover retaining screw.

(5) Perform operations in a (5) through (7)
above to complete the installation.

2-48. Turn Signal Flasher Replacement

a. Perform operations in paragraph (2-47a (1)
through (3) and 2-475 (2).

b. Pull flasher outward (fig. 2-64) and remove
from unit. Check to see that terminals are clean and
all wires are secure and connections are tight.
Install new flasher unit.
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Figure 2-64. Turn signal flasher.
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¢. Install cover to box as outlined in paragraph
2-47 b(4) and perform operations in paragraphs 2-
47 a (5) through (7) above.

LEFT TURN POSITION

2-49. Turn Signal Control Switch (Alternate
Types)
(Fig. 2-65.)
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Figure 2-65. Turn signal control switch—alternate types.

a. Removal.
{1) Place vehicle light switch in OFF position.
{2) Remove two clips securing harness to
steering column.
(3) Remove clamp securing control switch to
column by removing nut and fillister-head screw or
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by turning clamp screw (alternate type). Before
attempting to replace switch. remove bottom cover
from switch housing (procedure varies slightly
between alternate type switches), and inspect for
loose wires. Solder any loose wires or if soldering



does not repair defect, continue to replace switch as
outlined in - b below.

b. Installation.
(1) Before attempting to remove old switch

harness terminals from distribution box, route
replacement harness through dash panel opening at
top side of steering column. Continue to route
harness to the right along top of bottom flange. .of
dash panel past cowl ventilator mechanism- and to
the distribution box. Remove leads at distribution
box from old harness and replace with those from
new harness as outlined in paragraph 2-47a (2)
through (4).

{2) Position new switch on steering column
approximately 7/ 8-inch below edge of steering
wheel collar, and tighten switch mounting screw
(fig. 2-65) or screw and nut (alternate types)
securely. Install harness clamps to steering column
(fig. 2-65).

(3) Place vehicle light switch in- STOP
LIGHT position check operation of switch. ’
2-50. Turn Signal Lamp Replacement

a. Blackout Marker or Taillights. Refer to
paragraph 2-39c¢
b. Control Switch Pilot Lamp (Fig. 2-65).

. Procedure is dependent on type of turn signal

control switch installed in vehicle. Remove green
lens in end of lever by turning counterclockwise and
replace bayonet type lamp in wusual manner.
Replace lens in end of lever. For alternate type
switch, remove switch top cover by removing two
cross-recess screws and remove lamp. Replace
cover. Correct size lamp is essential to insure the
correct flashing rate. Use No. 313 or equal as
marked on lamp. '

Section X1l. INSTRUMENTS, GAGES, AND HORN

2-51. General

The instrument cluster (fig. 2-51 and 2-66) con-
tains the speedometer, battery-generator indicator
or ammeter, water temperature gage, fuel gage, and
oil pressure gage. These gages are electrically
operated by means of sending units. Circuits to the
gages are controlled through the ignition switch and
are closed only when the ignition switch is in the
ON position.

ik
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A Winch caution plate
B Transmission and transfer gearshift instruction plate.
C Throttle fording plate
1D US property conversion plate
E US property identification plate
F Responsible agency plate
G Weight data plate
H Crankcase plate
J Servicing data plate
K Publications data plate
Figure 2-66. Data. caution, and instruction plates

in driver compartment.

Gages supplied on vehicles of early manufacture
are O-volt gages, each one requiring a resistor when
used in the 24-volt system. The 6-volt gage may be
identified by the resistor case and elbow on the
back side of the gage. The 24-volt gages are sup-

plied with vehicles of later manufacture and may be
installed to replace the 6-volt gage-with-resistor
units. The horn is a vibrator-type, mounted on the
under side of the hood.

2-52. Responsibility
Organizational maintenance includes replacement

of the gages, speedometer, cluster wiring harness,
and the horn and related parts.

2-53. Instrument Cluster
(Fig. 2-51)

a. Remove Battery-Generator Indicator or
Ammeter. Procedure is the same for both in-
struments.

(1) Turn the four studs that secure the in-
strument cluster to the instrument panel and pull
the cluster out carefully. Disconnect the
speedometer flexible shaft from the speedometer.

NOTE

Make certain that the ignition switch is in

the OFF position before working on the

instrument cluster parts.

{2) Disconnect the cable or cables from the
battery-generator indicator, or ammeter, respec-
tively.

(3} Remove the two nuts and lockwashers
that secure the indicator bracket to the studs in the
indicator, and remove the b acket. Remove the
indicator from the driver’s compartment side.

b. Install Battery-Generator Indicator or Am-
meter.

{1) Insert the battery-generator indicator or
ammeter from the driver's compartment side of the
cluster panel and position. it in the panel.

{2) Install the indicator bracket over the
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indicator and install the two No. 10-32NF nuts and
lockwashers. Tighten the nuts.

(3) Connect cable (27) (fig. 2-6) to the ter-
minal of the battery-generator indicator. For the
ammeter, connect cable (9) to the left terminal and
cable (8) to the right terminal (fig. 2-3).

(4) Connect the speedometer shaft to the
speedometer (fig. 2-51). Position the instrument
cluster in the instrument panel, and engage the four
studs by turning them clockwise.

c. Replace Fuel Gage, Oil Pressure Gage,
and / or Water Temperature Gage. Procedure for
replacement of the fuel gage, oil pressure gage, and
water temperature gage (fig. 2-51) is the same as
that for the ammeter (a2and b above). When a 6-
volt gage is installed in the 24-volt system, be sure
to install the resistor with the gage (para 2-51a).If
a 24-volt water temperature gage is used to replace
the 6-volt gage and resistor, replace the gage
sending unit also, which is available as part of the
kit.

d. Remove Speedometer (fig. 2-51).

(1) Remove the instrument cluster and
disconnect the speedometer shaft from the
speedometer (a2 (1) above).

(2) Remove the nut, lockwasher, and plain
washer that secure the cluster wiring harness to the
speedometer bracket stud, and remove the harness
from the stud. It is not necessary to disconnect the
cables.

(3) Remove the cable connector from the clip
on the speedometer bracket, and remove the nut
and lockwasher that secure the clip to the stud on
the speedometer.

" (4) Remove the speedometer from the driver’s
compartment side of the panel. Remove the
bracket. Be careful not to damage the cables as the
bracket is removed.

e. Install Speedometer.

(1) Insert the speedometer {fig. 2-51) from
the driver’s compartment side of the instrument
cluster panel. and position it in the panel.

{2} Install the speedometer bracket over the
speedometer with the stud holes over the two studs
on the speedometer. Hold the parts in position and
install the cluster wiring harness on the lower stud.
Install the special plain washer, lockwasher, and
nut. Tighten the nut.

(3} Position the connector clip on the upper
stud and install the lockwasher and nut. Tighten
the nut. Engage the cable connector in the clip.

(4) Connect the speedometer flexible shaft to
the speedometer, and install the instrument cluster
fb t4) above).

f. Replace Cluster Wiring Harness.

(1) Remove the instrument cluster (a (1)
above).

{2) Disconnect the wiring harness cables from
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the fuel gage, oil pressure gage, and water tem-
perature gage, the instrument cluster circuit
breaker or ignition switch, and the battery-
generator indicator (on vehicles so equipped).

(3) Remove the nut, lockwasher, and plain
washer that secure the wiring harness to the
speedometer stud, and remove the wiring harness.

(4) Install a new wiring harness on the
speedometer lower stud (fig. 2-51), arranging the
cables in proper position. Install the plain washer,
lockwasher, and nut. Tighten the nut.

(5) Connect the wiring harness cables to the
fuel gage, the oil pressure gage, the water tem-
perature gage, the instrument cluster -circuit
breaker or ignition switch cable, and the battery-
generator indicator (on vehicles so equipped} (fig.
2-3).

(6) Install the instrument cluster
above).

2-54. Horn and Horn Button Cable
4. Replace Horn (fig. 2-67).

(b (4)

RAPD 196382

Figure 2-67. Horn and horn cables.

(1) Disconnect the ground cable from the
negative (—) post of the outer battery (fig. 2-23).
{2) Disconnect the two horn cable connectors
and pull the cables (No. 25 and 25A) and con-
nectors from the horn. _

{3) Remove the two bolts and lockwashers
that secure the horn to the bracket on the hood and
remove the horn.

{4) Position a new horn on the bracket, and
install the two lockwashers and two bolts. Tighten
the bolts.

(5) Attach the horn cable connectors to the
horn.

b. Remove Horn Button, Horn Button Cable,
and Related Puarts.



NOTE
The key letters noted in parentheses are in
figure 2-68.

A Cable

B Grommet

C Bushing

D Connector shell
E Hose

F Nut

G Tube

H Washer

} Seal

K Steering wheel

L lLower retaining plate
M Cable terminal

N TInsulator

P Steering wheel nut

Q Plate spring

R Snapring

S Upper retaining plate
T Button spring

U Horn button

V Button seal

Figure 2-68. Horn button cable and related parts—exploded view.

(1) Remove the horn button cable connector
from the clip on the left front fender splash shield
and disconnect the horn button cable 25A. Pull the
cable and cable hose through the opening in the
frame left side rail.

{2) Remove the grommet, bushing, and cable
connector shell from the lower end of the cable (A).

{3) Unscrew the fitting nut from the lower seal
plate on the steering gear housing and remove the
hose (E), tube (G}, and nut (F) from the cable (A).
Separate the hose, tube, and nut. Remove the seal
washer (H) and seal (J) from the seal plate and
from the cable.

(4} Remove the horn button seal (V). Press
the horn button UJ) down firmly and turn it clock-
wise to disengage the upper retaining plates (S)
from the lower retaining plate (L). Remove the

button, button spring, upper retaining plate, and
snapring as a unit. Remove the plate spring (Q}.

{5) Remove the snapring (R) from the horn
button (U). and remove the upper retaining plate
(S) and the button spring (T).

(6) Remove the insulator {N) from the upper
end of the cable and pull the cable with cable
terminal from the steering gear shaft.

(7) I the lower retaining plate (L) requires
replacement. remove the steering wheel nut (P) and
remove the plate.

¢. Inspect Horn Button. Horn Button Cable. and
Related Parts.

{1) Inspect the button seal (V), seal (J). hose
{E). and grommet (B} for damage or deterioration.

(2) Inspect the cable (A} for loose or damaged
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terminals, damaged insulation, or broken cable.
Inspect the insulator (IN) for cracks.
(3) Inspect the horn button (U), retainer
_ plates (L and S), and springs (Q and T} for cracks
and distortion.

(4) Inspect tube (G), nut (F), connector shell
(D), and grommet bushing (C) for cracks or other
visual damage.

(5) Inspect the steering wheel nut (P} for
cracks or damaged threads.

(6) Replace all parts that are unfit for service.

- d. Install Horn Button, Horn Button Cable, and
Related Parts.

(1) Install the lower retaining plate (L) over
the steering gear shaft and install the steering wheel
nut (P). Tighten the nut.

(2) Insert the lower end of the horn button
cable (A) in the upper end of the steering gear
shaft, and push the cable down through the shaft
until the lower end extends through the shaft.
Install the insulator (N) on the cable just below the
cable terminal.

(3) Install the button spring (T) and the
upper retaining plate (S) in the horn button (U),
and install the snapring (R).

(4) Install the plate spring (Q) in the steering
wheel and install the horn button (U}, pressing the
button down firmly and turning it clockwise to
engage the two retaining plates (L and S). Install
the button seal (V). .

(5) lnstall the cable seal and seal washer over
the lower end of the cable and into the lower seal
plate (fig. 2-69). Assemble the hose, tube, and 33-
inch inverted flared tube fitting nut (fig. 2-69), and
install the parts on the cable. Screw the nut to the
lower seal plate on the steering gear housing.

.7 4

e STEER?NG GEAR HOUSING

LAE§

SEAL WASHER
FITTING NUT
PHOSE WiTH TUSE

'CONNECTOR SHELL

RAPD 196383

Figure 2-69. Horn button cable disconnect points.
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(6) Install the connector shell, bushing, and
grommet on the lower end of the cable (fig. 2-69).
Position the grommet next to the cable terminal
with the bushing holding the grommet in place.

{7) Insert the cable through the opening in the
frame left-side rail, connect the cable to cable
(25)A, and engage the connector in the clip on the
splash shield.

2-55. Gages and Horn

a. Water Temperature Gage or Gage Sending
Unit Faulty.

(1) Startthe engine and run it until it is warm.

(2) Remove the radiator filler cap and insert a
thermometer. 1f the thermometer reading is
reasonably the same as that of the water tem-
perature gage, it indicates that the temperature
gage is operating satisfactorily.

(3) If there is considerable variation between
the thermometer and gage readings, replace the
gage {(para 2-53c).

(4) If replacement of the gage does not effect a
correction, replace the gage sending unit (para 2-
53).

b. Fuel Gage or Gage Sending Unit Faulty.

(1) Fuel gage defective. To test the fuel gage,
disconnect the fuel gage sending unit cable at the
sending unit in the fuel tank and ground the
sending unit cable on the bare metal of the frame.
Turn the ignition switch on and observe the fuel
gage. If the gage registers FULL, it is evident that it
is satisfactory. Replace the gage if it fails to register
(para 2-53c).

(2) Fuel gage sending unit defective. 1f the
test described in (1) above indicates that the gage is
satisfactory, replace the fuel gage sending unit
{para 2-87b).

c. Ammeter
Tnoperative.
{1} Batteries sulphated (ammeter only).
Replace batteries (para 2-64).

(2) Instrument cluster wiring harness con-
nections faulty. Check connections at instrument
cluster wiring harness. Clean and tighten con-

of Battery-Generator Indicator

nections or replace instrument cluster wiring
harness. as required (para 2-33 f).
{3) Generator or generator regulator

faulty. Refer to paragraph 2-35e).

(4) JInstrument faulty. Replace ammeter or

battery-generator indicator (para 2-53a and b}).

d. Qil Pressure Gage or Gage sending Unit
Inoperative. Replace oil pressure gage (para 2-
33 ¢) or gage sending unit (para 2-33 [ and m) as
required.

e. Speedometer Does not Register.

(1) Speedometer faulty. Disconnect
speedometer shaft at the speedometer. Drive the
vehicle and note if shaft core turns. If the core
turns. replace speedometer (para 2-53d and e).



(2) Speedometer shaft broken. Disconnect transfer {fig. 2-70). Turn the shaft to determine if it
speedometer shaft at the drive pinion on the is broken. If broken, replace the shaft or core.

T TA 000801

A 'fransfer L Output shaft companion flange

B Input shaft companion flange M Mounting bracket bolts

C Intermediate propeller shaft N Speedometer shaft

D Declutch lever P Cam lever

E Shift lever Q Pinion retaining nut

F Brake lever R Two-speed clutch gear shifter shaft.

G Brake control S Front axle output shaft clutch gear shifter shaft.
H Nut ‘T Control shifter lever rod

J Front propeller shaft U Declutch shifter lever rod

K Bolt

Figure 2-70. Transfer and controls.

{3) Drive pinion damaged. If  the
speedometer and flexible shaft appear to be
satisfactory, replace the speedometer drive pinion
{para 2-108).

f. Horn Inoperative.

{1} Batteries discharged. Check batteries for
specific gravity (para 2-63 b ). Replace batteries as
necessary {(para 2-64).

(2) Horn faulty. Check to determine whether
current reaches the horn cable connectors, using the
low voltage circuit tester {fig. 2-T1}.

Figure 2-71. Checking for current at horn connections.
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(a) Disconnect the two horn cables at the
cable connectors.

(b) Connect the positive (+ ) test lead to the
positive (+) terminal of the low voltage circuit
tester and attach the clip end of the lead to the
terminal of cable (25]).

{c) Connect the negative {(—) test lead to
the 50 VOLTS terminal of the tester and attach the
clip end of the lead to the terminal of cable (25A).

(d) Depress the horn button and observe
the lower scale of the tester voltmeter. The volt-
meter should show battery voltage (approximately
24 volts). If voltage reading is normal, the horn is
faulty. Replace the horn (para 2-54a). If no
voltage reading is indicated, proceed with (3) and
(4} below.

(3} Horn cable (wiring harness) faulty. Check
the horn cable in the wiring harness, using the low
voltage circuit tester (fig. 2-72).

VOLTMETER POSITIVE LEAD

ORN BUTTON:
CABLE

L&Y

GROUND
RAPD 196297

Figure 2-72. Checking for current through horn cables.

{a) Disconnect the horn button cable at the
cable connector on left front fender splash shield.
(b) Disconnect the two horn cables at the

Section XIil.

2-56. General
WARNING
Certain precautions must be observed
before beginning any tests on the 24-volt
system. IJo not permit a hot wire to touch
metal parts of the vehicle at any time. Flash
testing by striking a hot wire against a
ground will cause an arc that will com-
pletely destroy the connector on the lead.
This is caused by 24 volts in the system.
Personnel who have been accustomed to
using this type of test on 6- or 12-volt
systems must be very careful not to forget
that they are working with higher voltage.
When removing the battery cables,
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cable connectors on the horn and.connect cable
(25) to cable (25A). :

{c) Connect the positive {+) test lead to the
positive {+) terminal of the low voltage circuit
tester and attach the clip end ‘to the horn cable at
the harness end. ‘

(d) Connect the negative (—) test lead to
the 50 VOLTS terminal of the tester and attach the
clip end of the lead to a ground on the engine. -

(e) Observe the voltmeter lower scale: The
voltmeter should show battery voltage : (ap-
proximately 24 volts). If no voltage reading is
indicated, the horn cables in the wiring harness are
probably defective. Notify direct support main-
tenance personnel. If voltage reading is normal,
proceed with (4) below. v

(4) Horn button cable or horn button parts
faulty. Check the horn button cable, using the low
voltage circuit tester (fig. 2-72).

(a) Connect the voltmeter positive (+ ) test
lead (3) (c) above).

(b) Connect the voltmeter negative (—) test
lead to the 50 VOLTS terminal of the tester and
attach the clip end of the lead to the horn button
cable terminal at the engine end.

(c) Remove the horn button (para 2-54b)
and ground the upper terminal of the horn button
cable to the horn button lower retaining plate.
Observe the lower scale of the voltmeter. The
voltmeter should show battery voltage (ap-
proximately 24 volts). If no voltage is indicated,
replace the horn button cable. If voltage reading is
normal, replace horn button and / or other parts as
required (para 2-54d).

g Horn Operates Continually. Stop horn
operation by disconnecting one of the horn cables at
the horn. Check the horn cable, horn button cable,
and horn button parts ( f.(2), (3) and (4) above},
and correct as necessary.

BATTERIES

disconnect the ground cable first. When
installing the battery cables, connect the
ground cable last. When two ground cables
are used. both cables must be disconnected
prior to working on equipment where
shorting of cables can occur. Incorrect
cable replacement sequence is extremely
dangerous. Accidental contact of cable
replacing tool with vehicle causes a direct
short resulting in arcing and instant
heating of tool to red heat. This can cause
painful burns on hands and serious damage
to tools, vehicle, and battery. Moreover, the
shorted battery may explode, spraying hot
acid over the surrounding area. Hold in-



sulated portion of cable. Do not touch
terminal contact portion of cable while
performing test.
Current for the 24-volt lighting system (fig. 2-6) is
supplies by two 12-volt batteries. Batteries (fig. 2-
23) for all models, except the early production
models of the ambulance truck M43, are located in
a box under the passenger’s seat in the driver’s
compartment. Batteries (fig. 2-73) for the early
production vehicles of the ambulance truck M43
are located in the left front compartment under the
patient’s seat.
2-57. Responsibility
Organizational maintenance of the batteries in-
cludes cleaning, inspection, and replacement of the
batteries and battery cables.

sOLT (CABLE TERMINAL} &
" SATTERY-TO-STARTER CABLE

RAPD 196369

Figure 2-73. Battery box location (early production
ambutance truck M43).

On vehicles so equipped, it also includes
replacement of the trailer coupling receptacle, radio
receptacle, and auxiliary power outlet receptacle.

2-58. Battery Test

a. Use a battery hydrometer and check each
battery cell. W ater should not be added prior to this
test.

b. Battery specific gravity readings should be at
least 1.225 in each cell. Variation of more than
.025 gravity points per cell (temperature corrected)
indicates a battery fault. If this occurs, replace
battery. Check batteries for damaged case, ter-
minals, or cell cover plates. If any damage ic
present, replace batteries (para 2-64).

2-59. Batteries Discharged

a. Excessive Use of Starter. Avoid unnecessary
use of starter.

b. Ignition Switch or Vehicle Lights Left on for
Long Periods. Turn ignition and light switches off
when vehicle is not in operation.

c. Battery to Starter Cable Short Circuiting on
Battery Hold Down Cover. Remove, clean, and
install insulator and cover (para 2-64).

d. Generator Voltage Regulator Faulty. Check
voltage regulator (para 2-35f through i) and
correct.

e. Lack of Periodic Battery Inspection. Check
batteries at specified intervals (refer to table 2-2).
2-60. Testing Battery Voltage

(fig. 2-74.)

SNNER BATTERY
\ BATEERY -TO -STARTER CABLL

POSITIVE POST.
VOLTMETER POSITIVE LEAD

OUTER BATYE

Figure 2-74. Testing battery voltage.

a. Connect Voltmeter Positive (+) Test Lead.
Connect the voltmeter positive () test lead to the
positive (+) terminal of the low voltage circuit
tester, and attach the clip end of the lead to the
positive {4 ) terminal of the inner battery.

b. Connect Voltmeter Negative (—) Test Lead.
Connect the voltmeter negative (—} test lead to the
50 volts terminal of the tester, and attach the clip
end of the lead to the negative {—) post of the outer
battery.

¢. Read Voltmeter. Observe the reading on the
lower scale of the tester voltmeter. This reading
should be at least 23 volts, with the batteries at a
temperature of 70° F. Voltage reading will be
lower at lower temperatures and higher at higher
temperatures. If the combined voltage of the two
batteries is less than 23 volts (at 70° F.), check
each battery. Replace battery (para 2-64), if
voltage reading shows less than 11.5 volts.

d. Remove Testing Equipment. When the check
has been completed, remove the testing equipment.

2-61. Battery Voltage Drop (Starter Cranking
Engine)

The check of the battery voitage drop with the

starter cranking the engine is to determine the

condition of the batteries and the starter. The

engine must be at normal operating temperature for

this check.

a. Connect Voltmeter Test Leads. Connect the
voltmeter test leads { ¢(2) and (3) above} and note
the combined voltage reading of the batteries.

b. Read Voltmeter. Crank the engine with the
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starter (ignition switch off), and observe the
voltmeter lower scale reading. The reading should
not drop below 22 volts. A reading of less than 22
volts with the starter cranking the engine indicates
partially discharged or defective batteries or a
faulty starter. Check each battery individually (¢
and d below) to determine whether one or both
batteries are at fault.

c. Check Voltage of Outer Battery (fig. 2-75).
Connect the positive (+) test lead clip to the
positive (+) post of the outer battery and the
negative (— test lead clip to the negative (—) post
of the outer battery. Crank the engine with the
starter (ignition switch off} and note the reading on
the voltmeter lower scale.

BATIZRY -TO-STARTER CABLE

INPER BATTERY \
\

BATTIRY -TO-GROUND CABLE
POSTIVE POST

VOLTMETER POSITIVE LEAD
TR

NEGATIVE
POST

O O C
BATTERY-TO- L
Z SATIERY CaBLEl f

£} NEGATIVE LEAD
NEGATIVE POST —7
OUTER BATTERY -7

RAPD 196277

Figure 2-75. Testing voltage of outer battery.

d. Voltage of Inner Battery (Fig. 2-
76). Connect the positive (+) test lead clip to the
positive (4} post of the inner battery and the
negative (—) test lead clip to the negative (—) post
of the inner battery. Crank the engine with the
starter {ignition switch off) and note the reading on
the voltmeter lower scale.

INNER BATTERY

BATTERY-TO-STARTER CABLE\ \
BATTERY=TO-GROUND CABLEL ¢
?OS!HVE FOST H

0000

BATTERY 10~ T2
SATTERY. CABLE
3y

VOLIMETER NEGATIVE ¢ P
NEGATIVEPOST |
OUTER BATTERY =7

RAPD 196278

Figure 2-76. Testing voltage of inner battery.
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e. Compare Voltage Readings of the Two
Batteries. The reading for each battery should be
not less than 11 volts and variation between the two
batteries should not exceed 1 volt. If voltage
reading of one battery is low, replace the low
battery (para 2-64) and repeat the check described
in aand b above.

2-62. Battery-to-Battery Cable Resistance
(Fig. 2-77.)

Testing the resistance in the battery-to-battery
cable is to isolate excessive resistance between the
batteries. When making this check, the test leads
must be attached to test prods in the battery posts,
rather than to the battery cable terminals, to insure
accurate readings.

Figure 2-77. Testing batteryto-battery cable resistance.

NOTE
To make a test prod, use a short length of
Y% -inch welding rod and grind one end to 2
sharp. long point. Two prods will be
required. Using a light hammer, drive the
prods into the center of the battery posts.

a. Warm Up Engine.Start the engine and run it
at idling speed until normal operating temperature
is reached. Stop the engine.

b. Install Test Prods in Battery Posts. Drive a
test prod into the positive (4 ) post of the outer
battery and the negative (—) post of the inner
battery.

c. Connect Voltmeter Positive (+) Test Lead.
Connect the positive (+) test lead to the positive
{+ ) terminal of the low voltage circuit tester, and
attach the clip end of the lead to the test prod in the
positive (+) post of the outer battery.

d. Connect Voltmeter Negative (—) Test Lead.
Connect the negative (—) test lead to the 1 volt
terminal of the tester and attach the clip end of the
lead to the test prod in the negative (—) post of the
inner battery.

¢. Read Voltmeter. Crank the engine with the



starter (ignition switch} and observe the upper scale
of the voltmeter. The voltage reading should not
exceed 0.1 volt. If the reading exceeds 0.1 volt,
check for corroded battery terminals or a loose
cable in the cable terminals. Clean corrosion from
terminals. Replace a defective cable (para 2-65).

f. Remove Testing Equipment. When the test
has been completed, remove the testing equipment
and the test prods.

2-63. Battery Cleaning, Servicing, and
Specific Gravity Test

a. Clean and Service.

(1) Clean the batteries and battery cable
terminals, removing corrosion and dirt.

{2) Apply a light coating of petroleum jelly to
the battery cable terminals to prevent corrosion
accumulation. Corrosion around the battery and
terminals causes battery drain and must be
avoided.

{3} Remove the six fillercaps from each
battery and inspect the level of the electrolyte. The
correct level should be three-eights of an inch below
the top of the cell, or well above the tops of the
plates.

{(4) Check the specific gravity in each cell of
each battery { bbelow). If the electrolyte level is too
low to permit filling of the hydrometer, add clean
distilled water to the proper level and run the
engine for approximately 30 minutes before at-
tempting to check the specific gravity.

NOTE

If distilled water is not available, use clean

rain water or drinking water. The use of

water with high mineral content must be
avoided since it causes rapid deterioration

of plates and separators.

b. Check Specific Gravity.

{1) Remove the six filler caps from each
battery. Test and note the temperature of the
electrolyte and test the specific gravity in each cell,
using a hydrometer. Note the readings.

(2) A specific gravity reading of 1.2735 to
1.300 at 80° F. in each cell indicates a fully
charged battery. A reading of less than 1.220 is
unsatisfactory. Replace a battery if the reading is
below 1.220 {(para 2-64).

t3) If the temperature of the electrolyte is
higher or lower than 80° F., compute the corrected
specific gravity in accordance with the correction
chart (fig. 2-78).

{4} Compare the readings in the cells of the
battery. The specific gravity in all cells of either
battery should be the same, within 0.025. If
variation is greater than this, an abnormal con-
dition within the battery is indicated. Check the
battery voltage drop (para 2-61.). Replace either or
both batteries. as required (para 2-64).

(5) Install the six fillercaps for each battery
after completing the check.
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Figure 2-78. Hydrometer scale and temperature

correction chart.

2-64. Battery Removal and Installation

a. General. Batteries replaced because of a
discharged condition or unsatisfactory voltage tests
will be reported to direct support maintenance
personnel. Replacement procedure described in
b and ¢ below covers removal and installation of
both batteries. If only one battery requires
replacement, unnecessary steps may be omitted
but, in any case, the battery ground cable must be
removed to prevent accidental grounding of the
batteries.

b. Removal

{1} Loosen the nut on the battery terminal
bolt at the negative (—) post of the outer battery
{fig. 2-23) or front battery (fig. 2-73) and remove
the terminal with attached ground cable. Remove
the battery-to-battery cable and the battery-to-
starter cable in the same manner. Remove the
insulator from the positive (+} post of the inner
battery (fig. 2-23) or rear battery (fig. 2-73) if so
equipped.

NOTE
This insulator is required on vehicles of
early manufacture. On later vehicles, the
battery holddown cover eliminates the
necessity for the insulator.

{2) Remove the two holddown cover bolt nuts
and flat washers, and remove the holddown cover.
Lift the two batteries from the battery box.

{3) Clean and inspect the inside of the battery
box. See that it is dry and free from corrosion. Paint
the box if it is rusted or has been damaged by
corrosion.

c. Installation.

{1} For vehicles with the batteries under the
passenger seat, install the batteries in the barttery
box with the negative (—) post of the inner battery
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toward the front and that of the outer battery (fig.
2-23) toward the rear. For ambulance truck M43
with batteries in the patient compartment, install
the front battery with the negative (—) post toward
the center of the vehicle and that of the rear battery
toward the left side of the vehicle (fig. 2-73).
NOTE

If a new battery is to be installed, check the

electrolyte level. If the battery is dry, add

diluted sulfuric acid to the correct level in

each cell ( para 2-63a (3)).

(2) Install the holddown cover and install the
washers and nuts on the two holddown cover bolts.
Tighten the nuts.

(3) Lubricate the battery posts (para 2-
63 a (2)). Install the battery-to-battery cable and
battery terminals, being sure to install each ter-
minal on the correct battery post (positive on
positive and negative on negative (fig. 2-23 and 2-
73)).

(4) Install the rubber insulator on the positive
post of the inner battery (fig. 2-23), or the rear
battery (fig. 2-73) if required. Refer to note in
b (1) above. Install the battery-to-starter cable
and battery terminal on the battery post.

(5) Install battery-to-ground cable and
battery terminal on the negative (—) post of the
outer battery (fig. 2-23) or front battery (fig. 2-73).

{6) Tighten the nuts on the four battery
terminal bolts.

CAUTION

Reversing polarity of battery will burn

rectifier.
2-65. Battery Terminals and Cables

a. Remove Battery Terminals (fig. 2-23 and 2-

73). All battery terminals are serviced in the same
manner. Positive and negative terminals are not
interchangeable.

(1) Before removing any of the battery ter-
minals. disconnect the battery-to-ground cable
{para 2-04) to prevent accidental short circuits.

(2) Remove the nut from the cable terminal
bolt and remove the cable terminal and the bolt.

t3) Loosen the nut on the battery terminal
bolt, and remove the terminal.

b. Install Battery Terminals (fig. 2-23 and 2-
7.3).

(1} Clean the battery post, cable terminal, and
battery terminal. Lubricate battery posts (para 2-
063a (2.

(2) Install a bolt in the battery terminal and
install the nut loosely on the bolt. Install the ter-
minal on the battery post.

(3) Install the bolt through the battery ter-
minal, install the cable terminal on the bolt, and
install the nut. Position the battery terminal on the
battery post and tighten both nuts.
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c. Replace Battery-to-Battery Cable (fig. 2-23
and 2-73).

(1) Remove the nut that secures each battery-
to-battery cable terminal and remove the cable
from the battery terminals.

(2) Install the terminals of the new cable on
the bolts in the battery terminals, and install the
nut on each bolt. Tighten the nuts.

d. Remove Battery-to-Ground Cable (fig. 2-23
and 2-73).

{1) Remove the nut that secures the battery-
to-ground cable at the battery terminal, and remove
the cable terminal from the bolt.

(2) Remove the nut, bolt, and two lock-
washers that secure the outer terminal of the cable
to the right freme side rail.

(3) Remove the two screws that secure each of
the grommet retainers {one at the front side of the
battery box and one at the floor panel). Push the
grommet retainers along the two cables to provide
access to the grommets, and remove the grommets.

{4) Pull the cable from the battery box and
grommet retainer up through the opening in the
floor panel and the other grommet retainer.

e. Install Battery-to-Ground Cable (fig. 2-23
and 2-73).

{1) Insert the battery terminal end of the new
battery-to-ground cable through the grommet
retainer at the battery box and into the box. Install
the split rubber grommet on the cable at the
opening in the box.

(2) Insert the other end of the cable through
the grommet retainer at the floor panel and through
the opening in the floor panel. Install the other split
rubber grommet on the cable at the floor panel.

(3) Position the two grommet retainers and
install the two screws for each retainer. Tighten the
screws.

{4) Clean the frame side rail at terminal bolt
hole and apply a film of lubricant. Attach the
terminal of the ground cable to the right frame side
rail, with a bolt, two lockwashers (one at each side
of the cable terminal), and a nut. Tighten the nut.

(5} Connect the ground cable terminal to the
bolt (cable terminal) at the negative (—) post of the
outer battery (fig. 2-23) or the front battery (fig. 2-
73) and install the nut. Tighten the nut.

" f. Remove Battery-to-Starter Cable.

{1} Remove the nut that secures the battery-
to-starter cable terminal at the battery terminal,
and remove the cable terminal (fig. 2-23) from the
bolt.

{2) Disconnect the other end of the cable from
the starter switch terminal (fig. 2-24).

{3) Remove the cable grommets at the battery
box and floor panel as described ind {3) above.

{4) Disengage the cable from the cable clip
tfiz. 2-79) on the transmission.



(5) Pull the front end of the cable back from
the engine compartment. Remove the battery end
of the cable from the battery box, two grommet
retainers and the floor panel, and remove the cable
from the underside of vehicle.

g. Install Battery-to-Starter Cable.

(1) From the underside of the vehicle, place
the battery-to-starter cable over the transmission
and push the starter terminal end of the cable into
the engine compartment below the accelerator
shaft.

(2) Insert the other end of the cable through
the opening in the floor panel, the two grommet
retainers, and the opening in the battery box.

(3) Install the two grommets, and secure the
grommet retainers as described in e (2) and (3)
above.

(4) Connect the cable to the starter terminal
{fig. 2-24) and install the special terminal nut.
Tighten nut. Install the other end of the cable on
the bolt {cable terminal) at the positive (4 ) post of
the inner battery (fig. 2-23} or the rear battery (fig.
2.73). Install a 3-16NC nut on the bolt and
tighten. Engage the cable in the cable clip {fig. 2-
79) on the transmission.

HAND BRAKE L

3 SECTOR g7
TRANSFER CONTROL L2

Figure 2-79. Disconnect points in driver’s compartment.

Section X1V. ENGINE DESCRIPTION AND MAINTENANCE INVEHICLE)

2-66. General
a. Description. The gasoline engine is a 4-cycle,
in-line, valve-in-cylinder block, liquid-cooled,
electrically-ignited Dodge T245 model. Left and
right are the left and right sides respectively of the
engine as viewed from the operator’s seat. Front is
the fan and drive belt end of the engine, while rear
is the flywheel end.
NOTE
Battery voltage should be normal and
engine at normal operating temperature
before proceeding with the following steps.
b. Compression Test.

(1) Remove all spark plugs (para 2-17e)
from left side of engine.

{2) Pull out throttle control knob as far as it
will go and leave in locked-out position.

CAUTION

Do not crank engine more than is necessary

to obtain a maximum reading.

(3) Insert compression gage in No. 1 spark
plug hole (fig. 2-80) depress starter button to crank
engine, and note maximum compression indicated
by gage. produced by Mititary Media e, copyright 1999

. RAPD 196304

Figure 2-80. Engine compression test.
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(4) If pressure in cylinder is appreciably
below normal (110 to 130 psi), pour one
teaspoonful to engine oil through the spark plug
hole on top of the piston to prevent loss of com-
pression temporarily, and repeat (3) above.

NOTE

Low compression brought up to normal by
oil sealing indicates piston, piston ring, or
cylinder sleeve wear or damage. Low
compression not brought up to normal by
this method indicates valve or cylinder
head gasket leakage. In either case, notify
direct support maintenance personnel.

(5) Repeat subparagraph (3) and (4) above
for each remaining cylinder.

(6) When compression test is completed,
install spark plugs (para 2-17 g}.

(7) Release throttle control.

2-67. Tuneup

a. General. Engine tuneup is an orderly process
of checking the engine to determine whether
various units are operating within satisfactory
limits, and making necessary adjustments and / or
repairs to restore maximum engine performance.

b. Order of Procedure. Perform a complete
major tune-up of the engine.

(1) Clean the engine (TM 9-2320-212-10).

(2) Service the carburetor air cleaner (para 2-
78).

{3) Test the batteries for specific gravity {para
2-63) and voltage (para 2-60).

(4) Clean and adjust spark plugs (para 2-
17f).

{5} Clean and adjust or replace distributor
breaker points and capacitor {para 2-22 and 2-23).

(6) Clean and check adjustment of the car-
buretor {para 2-79).

{7) Check engine timing {(para 2-20).

(8) Tighten the cylinder head capscrews,
using a torque-indicating wrench (para 2-69 b ) and
the following the sequence shown in figure 2-2.

(9) Tighten manifold stud nuts (para 2-
68 f(8)} and adjust manifold heat control valve
{para 2-68g).

(10) Check oil pan drain plug.

{11) Test manifold vacuum (para 2-68a).

(12) Test engine compression (para 2-66b J.

NOTE
The manifold vacuum test and com-
pression test determine whether valve
tappet adjustment is necessary. If these
tests indicate that valves are operating
satisfactorily and quietly. the valve tappet
adjustment is not needed. IF valve tappets

are operating unsatisfactorily and noisily,

notify direct support maintenance per-

sonnel for valve tappet adjustment.

t13) Check fuel pump {para 2-83).
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2-68. Intake and Exhaust Manifolds

a. Manifold Vacuum Test.
NOTE
The manifold vacuum test is run to
determine whether the vacuum is
satisfactory for proper engine performance.
(1) Procedure.

(a) Remove the primer pump inlet line and
elbow type nozzle (on vehicle so equipped) or the
pipe plug from the intake manifold and install the
vacuum gage hose fitting. Connect the gage hose to
the fitting and hang the gage in a convenient spot
for reading, as shown in figure 2-81.

CARBURETORY M
IDLE SPEED) Y
ABJUSTING SCREVIIN

CARBURETORY.
IDLE.MIXTURE

Figure 2-81. Manifold vacuum test.

(b) Start the engine and run at idling speed
until normal operating temperature is reached.

(c) Adjust the carburetor idle speed ad-
justing screw ({fig. 2-81) until the desired engine
idle speed is obtained. Turn the carburetor idle
mixture adjusting screw {fig. 2-81) in either
direction slowly until maximum vacuum gage
reading is obtained. It may be necessary to reset the
carburetor idling speed after adjusting the idle
mixture.

{2) Interpretation of vacuum gage
reading. The pointer of the vacuum gage should be
steady and show a reading of 17 to 21 inches at sea
level. AT higher altitudes, the reading will be less
than than at sea level, decreasing approximately
3V, inches for each 5,000 feet increase in altitude.
A fluctuating gage pointed, after (1) through (8)
in paragraph 2-67b and (1} (b} and (c) above
have been performed. indicates insufficient valve
tappet clearance or a leaky cylinder head gasket.
Notify direct support maintenance personnel. An
abnormally low reading. with steady pointer, in-
dicates faulty manifold or manifold gaskets. Notify
direct support maintenance personnel or replace
(para 2-68b. c. and d ).

{3) Remove gage. Remove the vacuum gage,
hose, and hose fitting from the intake manifold.



Install the elbow-type nozzle and connect the
primer inlet line {on vehicles so equipped), or
install the ¥ inch pipe plug.
b. Removal.
(1) Remove the four screws that secure the
right front fender to hood side panel, and remove
the panel.

(2) Loosen the right radiator tie rod at the tie
rod bracket on the dash panel, and raise the rod to
an upright position.

(3) Remove the carburetor air cleaner (para
2-78).

(4) Remove the air cleaner elbow (U, fig. 2-
82) (D, fig. 2-82) as a unit (para 2-81).

A Metering valve upper elbow

B Crankcase ventilation shutoff valve control.

C Metering valve nipple

1> Carburetor

E Fuel pump-to-carburetor fuel line.

F Support clamp

G Crankcase metering valve

H Crankcase vent line

J Crankcase ventilation shutoff valve.

K Return spring clip

Figure

(51 Disconnect the upper exhaust pipe (N, fig.
2-82) from the lower exhaust pipe by loosening the
nuts on the two eyebolts and swinging the eyebolts
out from the pipe flange.

{6) Disconnect the outer end of the crankcase
vent line (H, fig. 2-82) by unscrewing the tube nut
from the elbow (L, fig. 2-82).

(7) On engines equipped with crankcase
ventilation shutoff valves, detach the valve control

L Elbow

M Throttle return spring
I\ Upper exhaust pipe
Accelerator shaft to throttle control bellcrank rod.
Q Fuel pump to windshield wiper hose line and clip.
R Throttle control bellerank
S Throttle control lever
T Throttle control
U Air cleaner elbow

-~

T~

2-82. Right side of engine—partial view.

{B. fig. 2-82) and remove the shutoff valve (], fig.
2-82) the crankcase metering valve (G, fig. 2-82},
and support clamp (F, fig. 2-82), and fittings as a
unit by unscrewing the metering valve upper elbow
(A. fig. 2-82) from the metering valve nipple (C,
fig. 2-82) or nipple bushing. On engines not so
equipped, remove the vent line elbow, union,
nipple, the metering valve, and two elbows as a unit
the same manner.
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{8) On engines equipped with a priming
system, disconnect the primer pump to intake
manifold line from the tee type nozzle in the rear
port of the intake manifold.

(9} Disconnect the fuel pump to intake
manifold line (D, fig. 2-83) from the elbow (B, fig.
2-83) in the intake manifold.

A Wiper hose line cup

B Elbow

C Throttle control cup bracket
D Fuel pump-to-intake manifold line.
E Bellcrank stud

F ‘Throttle control lever

G Intake manifold

H Washer

J Manifold stud nuts

K Vacuum line clip

I. Fuel pump heat shield

M Heat shield wing nut

N Fuel pump

P F.xhaust manifold

Q Throttle contro!l bellcrank

R Fuel pump to wiper hose line

Figure 2-83. Manifold disconnect points.

(10) Unhook the throttle return spring (M,
fig. 2-82) from the return spring clip (K, fig. 2-82)
on the bellcrank rod. Remove the cotter pin from
the front end of the accelerator shaft to throttle
control bellcrank rod (P, fig. 2-82) and remove the
return spring clip. Disengage the rod from the
throttle control bellcrank (R, fig. 2-82) and
temporarily install the cotter pin in the end of the
rod to hold the rod spring and washer on the rod.
Detach the throttle control (T, fig. 2-82) from the
clip and swivel.

{11} Disconnect the fuel pump to wiper hose
line (R, fig. 2-82) at the fuel pump (N, fig. 2-83)
and remove the wiper hose from the line. Remove
the screw and lockwasher from the throttle control
clip bracket (C, fig. 2-83) and remove the line and
the wiper hose line clip (A, fig. 2-83).

{12) Remove the 13 manifold stud nuts and 8
washers (fig. 2-84). Remove the vacuum line clip
(K. fig. 2-83) and move the line out of the way.

2-84
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A Nuts and thick washers
B Manifold clamp washers and nuts.
C Studs
D Studs
E Studs
Figure 2-84. Location of manifold studs, nuts, and washers.

(13) Remove the assembled manifolds.
Remove and discard the manifold gaskets and the

upper to lower exhaust pipe gasket.
c. Disassembly (fig. 2-85).

A Tee type nozzle
B Manifold line elbow
C. Priming system line
DD Tee type nozzle
FE Priming system line
F Intake manifold
G Elbow type nozzle
H Plain washer
J Metering valve nipple
K Lockwasher
I Nut
M Pipe bushing
N Intake to exhaust manifold gasket
P Fxhaust manifold
Q Screw
R Heat control valve plate
S Throttle control bellcrank
T Bellerank stud
U ‘Throttle control lever
V' Throttle control clip bracket
W Nozzie extension
Figure 2-85. Intake and exhaust manifolds—exploded view.



(1) Remove the throttle control bellcrank (S),
throttle control lever {U), and throttle control clip
bracket (V) as a unit by unscrewing the bellcrank
stud (T) from the intake manifold.

{2) Remove the two nuts and bolts that secure
the upper exhaust pipe to the exhaust manifold,
and remove the upper exhaust pipe. Remove and
discard the gasket.

(3) Remove the metering valve nipple (J),
pipe bushing (M), nut (L), lockwasher (K), plain
washer (H), and two capscrews and nuts.

(4) Remove the manifold line elbow (B) from
the intake manifold (F).

(5) On engines equipped with a priming
system, remove the two priming system lines (C
and E) from the two tee type nozzles (A and D) and
the elbow type nozzle (G). Remove the three
nozzles and the nozzle extension. On engines not so
equipped, remove the three pipe plugs from the
intake manifold.

(6) Remove the four screws (Q) that secure
the exhaust manifold (P) to the intake manifold
(F), and separate the manifolds. Remove and
discard the intake to exhaust manifold gasket (N).

d. Inspection. Clean the mating surfaces of the
manifolds and the engine block. Inspect the
manifolds for cracks, damaged flange surfaces, and
other visual damage. Inspect the manifold studs for
damaged threads and see that all studs are secure.
_ Tighten loose studs; remove damaged studs. In-
spect the manifold heat control valve for worn or
corroded parts. If the heat control valve is
damaged, or inoperative, replace the exhaust
manifold. Check all lines and fittings for breaks
and damaged threads (fuel, ventilation, vacuum,
and priming lines if engine is so equipped). Replace
all parts that are unfit for further service.

e. Assembly (Fig. 2-85).

(1) Install new intake to exhaust manifold
gasket (N) on the exhaust manifold (P) and install
the intake manifold (F) on the exhaust manifold.
Install the four 5/ 16-inch screws (Q) fingertight
until the manifolds are installed (f{(8) below).

(2) On engines equipped with a priming
system, install the elbow type nozzle (G) in the
front port of the intake manifold, the tee type
nozzle (D) with nozzle extension (W) in the center
port, and the tee type nozzle (A) in the rear port.
On engines not so equipped, install the three Y-
inch pipe plugs in the intake manifold ports.

(3) Install the V4-inch, 90° , l4-inch male
pipe end, inverted flared tube elbow for the fuel
pump to manifold vacuum line in the intake
manifold (F}.

(4) Install metering valve nipple (J) in the
intake manifold and install the washer (H), lock-
washer (K), nut (L), and pipe bushing (M) on the
nipple. Tighten the bushing until both the bushing
and nipple are tight.

(5} Install a new upper exhaust pipe to
manifold gasket and install the upper exhaust pipe
on the exhaust manifold with the two capscrews
and nuts.

(6) Place a lockwasher, followed by the
throttle control clip bracket (V) on the bellecrank
stud (T), and screw the stud into the front hole of
the boss on the intake manifold. Tighten the stud.

f. Installation.

(1) If any of the manifold studs were
removed, install new studs in their respective
locations (fig. 2-84) and tighten.

(2) Install a new upper to lower exhaust pipe
gasket on the lower exhaust pipe.

{3) Install new intake and exhaust manifold
gaskets over the manifold studs.

(4) Position the manifold assembly on the
manifold studs. As the manifold is being pushed
onto the studs, install a manifold clamp washer and
a nut on each of the two upper center studs.

NOTE

Nuts cannot be installed after the manifold

is in position against the cylinder block.

(5) Connect the fuel pump-to-intake manifold
line (D, fig. 2-83) to the elbow (B, fig. 2-83) in the
intake manifold, and install the vacuum line clip
(K, fig. 2-83) on the exhaust manifold upper front
stud. Position the fuel pump heat shield (L, fig. 2-
83) over the exhaust manifold lower front stud.

(6) Install the four thick brass washers
{chamfered side out) and four seize-proof nuts (A,
fig. 2-84) (tapered side toward washer) on the
exhaust manifold studs. '

{7) Install the. other two manifold clamp
washers and two nuts (B, fig. 2-84) on the upper
studs. Install the five nuts on the lower studs (D
and E, fig. 2-84).

(8} Tighten all manifold stud nauts lightly and
evenly until the manifolds are snug against the
cylinder block. Tighten the four screws that secure
the intake manifold to the exhaust manifold.
Tighten the manifold stud nuts.

{9) Connect the wiper-hose line (R, fig. 2-83)
at the fuel pump (N, fig. 2-83). Position the wiper
hose line clip (A, fig. 2-83) over the throttle control
clip bracket hole. and install a lockwasher and
capscrew. Connect the windshield wiper hose to the
line.

(10) Remove the cotter pin from the front end
of the accelerator shaft to throttle control bellcrank
rod and insert the rod through the bellcrank swivel.
Install the return spring clip (K, fig. 2-82) and a
new cotter pin. Attach the throttle return spring
(M. fig. 2-82) to the clip.

{11) On engines equipped with a priming
system, connect the primer pump-to-intake
manifold line to the tee-type nozzle at the rear port
of the intake manifold.

{12} Install the crankcase metering valve (G,
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fig. 2-82) and assembled fittings by screwing the
metering valve upper elbow (A, fig. 2-82) to the
bushing on the metering valve nipple (C, fig. 2-82).

{13) Connect the crankcase vent line (H, fig.
2-82) to the elbow (L. fig. 2-82).

{14) Position the two eye bolts that secure the
upper exhaust pipe to the lower exhaust pipe, and
tichten the eve bolt nuts.

{15) Install the carburetor (D, fig. 2-82) and
carburetor air cleaner elbow (U. fig. 2-82) as a unit
{para 2-81¢. Connect and adjust the throttle
control (para 2-79).

{16) Install the carburetor air cleaner (para 2-
P8 .

{17) On engines equipped with crankcase
ventilation shutoff valves, connect and adjust the
shutoff valve control (para 2-72 .

118) Install the radiator right tie rod in the tie
rod bracket on the dash panel with the bracket
between the two plain washers, and tighten the two
tie rod nuts.

{19} Position the right front fender to hood
side panel and install the four lockwasher screws.

a. Adjust Manifold Heat Control Valve. Loosen
the control valve adjusting plate stud nut and move
the heat control valve plate (B, 2-835) to the proper
position for prevailing ambient temperature. Set
the plate at SUMMER position for ambient
temperatures consistently above 60° F. and at
WINTER position for ambient temperatures
consistently below 30° F. (Fig. 2-86). Be sure to
tighten the stud nut after adjusting the plate.

UMMER POSITIO!

tigure 2-86. Manifold heat control ralre.

2-69. Cylinder Head and Gaskets

a. General. Organizational maintenance
operations include tightening cylinder head cap-
screws, replacement of the cylinder head gasket.
and  or the cvlinder head.
b. Tighten Cylinder Head.
t1) Run the engine until normal operating
tempercature is reached. While Waiting for the
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engine to warm up, proceed with (2), (3), and (4)
below. ,

(2) Remove the bolts and lockwashers at
taching the two vent line clips (W, fig. 2-87) to the
cylinder head capscrews. Remove the clips or push
them along the lines and out of the way.

A Master cylinder vent line
B Water outlet elbow
C Hose clamp
D Upper hose
E Fuel pump-to-carburetor fuel line.
F Oil filler pipe vent line
G Tension clip
H Control support plate
J Air cleaner elbow
K Spark plug cable elbow nut
1. Engine lifting bracket
M Capscrews
N Oil filter bracket
P Temperature gage sending unit cable.
Q Ol filter
R Distributor vent lines
N Spark plug cables
T Oil tevel gage pipe support
LU Oil inlet line
V Oil filter inlet line clip
% Vent line clips
X Fuel tank vent lines
Y Cylinder head
7 Cylinder head capscrew
A\ Water pump
BB Bypass elbow

Figure 2-87. Cylinder head disconnect points.

{3} Remove the bolt and lockwasher attaching
the oil level gage pipe support (T, fig. 2-87) to the
cvlinder head capscrew. Move the support out of
the way.

{4) Remove the capscrews (M, fig. 2-87) and
move the oil filter sufficiently to provide access to
the cylinder head capscrew located under the filter.

{5) Stop the engine.

t6) Tighten the cylinder head capscrews,
following the sequence shown in figure 2-87.
Tighten each screw to 65-70 foot-pounds torque.



(7) Install a washer on each of the four
capscrews (M, fig. 2-87). Position the oil filter
clamps on the bracket and install the four cap-
screws and plain washers (from clamp side). Install
the four nuts. Tighten the nuts.

(8) Position the oil level gage pipe support (T,
fig. 2-87) and install a lockwasher and bolt and
tighten.

(9) Position the two vent line clips (W, fig. 2-
87) with the two vent lines engaged in each clip,
and install a lockwasher and bolt for each clip.

¢. Removal.

NOTE
The key letters noted in parentheses are
in figure 2-78.

(1) Drain the cooling system (para 2-29 a) and
disconnect the battery around cable from the outer
battery.

(2} Loosen the hose clamp (C} that secures
the upper hose (D} to the water outlet elbow (B}
and remove the hose from the elbow.

(3) Remove the two bolts and lockwashers
that secure the bypass elbow (BB) to the water
pump (AA). :

' (4) Unscrew the spark plug cable elbow nuts
(K), and remove the cables (S) from the spark
plugs.

{(5) Remove the two bolts and lockwashers
attaching the two vent line clips {W) to the cylinder
head capscrews.

(6) Disconnect the fuel tank vent line (X)
and the master cylinder vent line (A). Remove the
two distributor vent lines (R) at the elbows in the
air cleaner elbow (J} and at distributor.

(7) Disconnect the oil filler pipe vent line (F)
and remove the line.

(8} Disconnect the fuel pump to carburetor
fuel line (E) at carburetor and move out of way.

{9) Remove the nuts, lockwashers, plain
washers, and capscrews (M) attaching the oil filter
clamps to the oil filter bracket (N).

(10) Remove the bolt and lockwasher that
attach the oil level gage pipe support (T) to the
cylinder head capscrew and move the support out
of the way.

{11) Disconnect the temperature gage sending
unit cable (P) from the sending unit.

{12) Remove the bolt and lockwasher at-
taching the oil filter inlet line clip (V) to the left side
of the cylinder head.

{13) Move fuel tank vent line and master
cylinder vent line to the left out of the way. Remove
the 21 cylinder head capscrews (Z) and remove the
oil filter bracket (N}, the engine lifting bracket (L},
and the cylinder head (Y). Remove and discard the
cylinder head gasket and the bypass elbow gasket.

(141 Remove all carbon from the cylinder
block and the cylinder head mating surfaces.

NOTE

If the cylinder head was removed only for

replacement of the cylinder head gasket,

remove the carbon and install a new gasket
and the cylinder head (fbelow].
d. Disassembly.

(1) Remove the heater hole pipe plug (fig. 2-
1.

(2) Remove the temperature gage sending
unit (para 2-99).

{3) Remove the spark plugs and gaskets (para
2-17).

{4) Remove the two capscrews attaching the
outlet elbow to the cylinder head. Remove the
outlet elbow, gasket, and thermostat. Discard the
outlet elbow gasket.

e. Inspection.

(1} Inspect the capscrews, lockwashers, plain
washers, spark plug cable elbow nuts, and pipe
plug and vent line connections for damaged
threads, corrosion, or other visual damage. Replace
parts as necessary.

(2) Inspect the cylinder head for cracks,
damaged machined surfaces, damaged threads, or
other visual damage. Replace cylinder head (para
2-69).

(3) Inspect the temperature gage sending unit
for corrosion, damaged threads, or other visual
damage. Replace sending unit (para 2-99).

(4) Inspect the outlet elbow, bypass elbow,
and connecting parts for cracks, damaged
machined surfaces, deteriorated hose, damaged
clamps, or other visual damage. Replace parts as
necessary.

(31 Inspect the thermostat for proper closing
and for visnal damage. Valve will be closed at / or
below temperature indicated on thermostat.
Replace thermostat (para 2-95).

f. Assembly.

(1) Install the thermostat, gaskets, outlet
elbow, and bypass elbow (para 2-95 dl.

(2) Clean and inspect the spark plugs and
adjust spark plug gap (para 2-17¢. Install the
spark plugs, using new gaskets. Tighten the plug to
30 foot-pounds torque.

{31 Coat the threads of the water temperature
gage sending unit with liquid type gasket cement,
and install the sending unit. Tighten the unit.

{4) Coat the threads of the pipe plug with
liquid type gasket cement and install plug in the
heater hole (fig. 2-1).

e Installation.
NOTE

The key letters noted in parentheses are in

figure 2-87. except where otherwise in-

dicated.

t1) Coat both sides of a new cylinder head
gasket with a film of liquid-type gasket cement.
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Clean the mating surfaces of the cylinder head and
block thoroughly. Position the cylinder head gasket
on the block with the side marked THIS SIDE
DOWN next to the cylinder block. Coat a new
bypass elbow with liquid-type gasket cement and
install the gasket on the water pump.

{2) Place the cylinder head on the gasket,
alining screw holes with those in the gasket and
block. Install the cylinder head capscrews with the
exception of capscrew No. 1,3,7,9,12, and 15.

NOTE

Temporarily install capscrews fingertight.
Position the engine lifting bracket (L) (flange holes
toward spark plugs) over holes 1 and 7 and install
the two capscrews. Position the oil filter bracket
(N) {flange holes toward left edge of cylinder head)
over holes 9 and 15. Install a plain-head capscrew
in hole 15 and tapped-head capscrews in holes 3, 9,
and 12. Install the two lockwashers and capscrews
attaching the bypass elbow (BB) to the water pump
(AA). Tighten the screws.

(3) Tighten the cylinder head capscrews (b
{6) above).

{4) Connect the upper hose (D} to the water
outlet elbow (B) and tighten the hose clamp screw.

(5} Connect the fuel tank vent line (X) and
the master cylinder vent line {A). Install the two
distributor vent lines (R) to air cleaner elbow (J)
and distributors (para 2-80d (11} and (12)).

{6) Connect the plug cables to the spark plugs
~.and tighten the cable elbow nuts.

(7) Connect the temperature gage sending
unit cable (P} to the sending unit, and connect the
fuel pump to carburetor fuel line (E).

{8) Fill the cooling system with proper
solution of coolant (para 2-92 b}. Connect battery
ground cable to outer battery.

{9) Start the engine and run it until its normal
operating temperature is reached. Stop the engine
and again tighten the cylinder head capscrews (b
{6} above.).

(10) Install a washer on each of the four
capscrews (M). Position the oil filter (Q) on the oil
filter bracket (N) and install the capscrews with
plain washers from the clamp side. Install a lock-
washer and nut on each screw. Tighten the nuts.

{11) Position the otl level gage pipe support
{T) on the No. 9 tapped-head capscrew and install
a lockwasher and bolt. Tighten the bolt.

{12) Install the oil filler pipe vent line (F) and
tighten the tube nuts.

{13) Position the fuel tank and master
cylinder vent line clip (W) on a capscrew and install
a lockwasher and bolt. Tighten the bolt.

{14) Position the clip for the distributor vent
lines (R) on No. 3 tapped-head capscrew and
install a lockwasher and bolt. Tighten the bolt.

(15) Position the oil filter inlet line clip (V)
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over the tapped hole at the left side of the cylinder
head and install a lockwasher and bolt. Tighten the
bolt.

2-70. Engine Oiling System
2. Remove Oil Filter Element (fig. 2-88).

COVERES
B by e
7o COVER GASKET

[300Y B

RILTER SRACKET

N

CLAMP MOUNTING § A

SCREWS, NUTS
AND WASHERS

Figure 2-88. Replacing oil filter element.

NOTE

Two makes of filters are supplied and are

interchangeable only as an assembly. No

attempt should be made to interchange
parts.

(1) Remove the drain plug from the bottom of
the filter body and drain the oil into a suitable
container. Discard the oil.

{2) Unscrew the cover screw and remove the
cover and the cover gasket. Remove the filter
element from the body.

NOTE

New type filter body does not have a drain

plug in the filter body. After filter element

has been removed, remove excess oil with

suction gun FSN 4930-223-3390.

{3) Clean the inside of the {ilter body and the
cover with drycleaning solvent or volatile mineral
spirits and wipe with a clean cloth.

b. Install Oil Filter Element (fig, 2-88).

¢1) Install the pipe plug in the drain opening
of the filter body.

{2) Install a new filter element in the body.

NOTE
Be sure to install the same type of filter
element as the original; refer to note in a
above.

{3) Install a new cover gasket in the cover.

{4) Make certain the cover screw spring and
gasket are in place. Position the cover on the filter
body and tighten the cover screw.



CAUTION

Check oil level and replenish as necessary.

c. Remove Oil Filter, Qil Line Fittings, and Filter
Clamps (fig. 2-87).

(1) Drain oil fiiter fa (1) above).

(2) Disconnect inlet line from the elbow.

{3) Disconnect outlet line irom the connector
at the bottom of the filter body.

(4) Remove oil filter clamp mounting nuts,
lockwashers, bolts, and plain washers, and remove
the oil filter and-{filter clamp or clamps. {One type
of filter is mounted in one clamp, while the other
type is mounted in two clamps.)

(5) Remove elbow from the side of the filter

{(7) Remove filter clamp or clamps. Remove
nut and bolt from each clamp, and remove the
clamp from the filter body.

{8) If the inlet oil lines and the outlet oil line
are to be replaced, remove them at this time
(f belowl).

d. Inspect Oil Filter and Fittings.

(1) Inspect oil filter body for leaks and
damaged threaded surfaces. Replace a damaged oil
filter.

(2) Inspect the elbow (inlet line) and the
connector (outlet line) for damaged threads or
cracks. Replace damaged fittings.

¢. Install Oil Filter, OQil Line Fittings and Filter
Clamps (fig. 2-88).

(1) If the filter inlet and outlet lines were
removed. install lines (h below).

{2) Install filter clamp (or clamps) on the oil
filter body. For the Fram filter, install a clamp bolt
through each clamp and install a nut on each bolt.
For the Purolator filter, install a clamp bolt and nut
in the manner described above.

{3) Install the inverted flared tube connector
in the filter body outlet opening.

(4) Install the inverted flared tube elbow in
the inlet opening of the filter body.

(5) Install the pipe plug in the filter body
drain opening.

(6) Install a washer on each of the four clamp
mounting bolts. Position the oil filter and clamp (or
clamps) on the filter bracket and install the four
clamp mounting screws, lockwashers, and nuts. Do
not tighten the nuts.

(7) Position the filter so that clearance exists
between the bottom of the filter and the filter
bracket. Tighten each clamp bolt. Tighten the nuts
on the four clamp mounting screws.

{8) Connect the outlet line to the connector in
the bottom of the filter body.

(9) Connect the inlet line to the elbow.

(10) Replenish the engine oil. Refer to
lubrication order (LO 9-2320-212-12).
f. Remove Oil Filter Lines.

(1) Drain oil filter (2 (1) above).

(2) Disconnect two upper (flexible) lines from
the oil filter inlet elbow and oil filter outlet con-
nector, and from the lower inlet line and lower
outlet line; remove the upper (flexible) lines.

(3) Disconnect the lower inlet line from the
elbow at the cylinder block, back of the generator
mounting bracket. Disengage the line from the oil
filter inlet line clip (V, fig. 2-87) on the cylinder
head and remove the line. Remove the elbow from
the crankcase.

{4) Disconnect the lower outlet line from the
elbow in the crankcase near the oil level gage pipe,
and remove the line. Remove the elbow from the
crankcase.

g. Inspect Qil Filter Lines.

(1) Inspect the upper (flexible) lines for
damaged fittings and damaged or deteriorated
hose. Replace lines as required.

{2) Inspect the inlet and outlet lower lines for
cracks, kinks, or other visual damage. Replace lines
as required.

(3) Inspect the two oil line elbows for cracks
and damaged threads. Replace elbows as required.

h. Install Oil Filter Lines.

(1) Install an inverted flared tube elbow in
each oil line opening in the crankcase.

(2) Install the outlet lower line, and connect
the line to the outlet line elbow in the cylinder
block.

(3) Install the inlet lower line in position, and
connect the front end of the line to the inlet line
elbow in the cylinder block. Engage the line in the
clip on the side of the cylinder head.

(4) Install the inlet and outlet upper (flexible)
lines. connecting the inlet line to the inlet lower line
and the elbow in the filter body. Connect the outlet
lower line and the connector in the outlet opening of
the filter body.

(3) Install the filter drain plug and replenish
the engine oil.

{. Remove Oil Filler Pipe.

{1) Loosen the generator adjusting arm bolt,
remove the fan belt from the pulley on the
generator, and move the generator away from the
engine as far as possible.

{2) Disconnect the filler pipe vent line from
the elbow in the oil filler pipe {fig. 2-89).

(3) Remove the nut. lockwasher, and bolt that
secure the two oil pressure gage sending unit
clamps. and remove the clamps from the filler pipe.

{4} Remove the nuts and lockwashers from
the filler pipe studs in the cylinder block and
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remove the filler pipe and filler pipe gasket.
Discard the gasket.

(5) Remove the filler cap and cap gasket.

(6) Remove the vent line elbow from the filler
pipe.

7. Inspect Oii Filier Pipe.

(1) Inspect the filler pipe for cracks, damaged
flange surface. and damaged threads in the vent
line elbow opening. Replace a damaged filler pipe.

(2) Inspect the filler pipe cap and cap gasket
for damage. Replace the cap and / or gasket as

.

reyuxl Ud.

(3) Inspect the studs in the cylinder block for
looseness or damaged threads. Tighten loose studs;
replace damaged studs.

(4) Inspect the elbow (vent line) for cracks or
damaged threads.

VENT LINE ELBOW

FILLER PIPE

PRESSURE GAGE
SENDING UNIT

CLAMP

COUPLING

OlL PIPE
CONNECTOR

CYLINDER BLOCK
DRAIN COCK

FILLER PIPE
STUD NUTS

RAPD 196314

Figure 2-89. Oil filler pipe and oil pressure gage sending unit.

{1} If the studs for the filler pipe were
removed, install the two studs in the cylinder block
and tighten.

(2) Install the male pipe end, inverted flared
tnube (vent line) elbow in the vent line opening in
the filler pipe.

{3) Install the filler cap and cap gasket.

{4) Install the filler pipe gasket over the studs
and install the filler pipe on.the cylinder block.
Install the lockwashers and nuts on the two studs
and tighten the nuts.

{5) Position the clamp (two-halves) on the
filler pipe and pressure gage sending unit and
install the bolt, lockwasher. and nut. Tighten the
nut,

{6) Connect the filler pipe vent line to the vent
line elbow on the filler pipe.

{7) Move the generator back into position,
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install the fan belt on the generator pulley, and
adjust the fan belt (para 2-96).

l. Remove Oil Pressure Gage Sending Unit and
Oil Line (Fig. 2-89).

{1) Disconnect the sending unit cable from
the oil pressure gage sending unit.

(2) Move the generator (i (1)
provide access to the parts.

(3) Disconnect the sending unit oil line from
the coupling on the oil pressure gage sending unit.

(4) Remove the sending unit clamp nut, lock-
washer. and boli. and remove the clamp. Remove
the sending unit.

{5) Disconnect the sending unit oil line from
the connector in the cylinder block and remove the
oil line. Remove the connector from the cylinder
block.

{0} Remove the coupling from the sending
unit.

m. Inspect Oil Pressure Gage Sending Unit and
Oil Line.

(1) Inspect the coupling, the connector, the
sending unit oil line, and nuts for cracks, damaged
threads or restrictions. Replace parts as required.

(2) Inspect the oil pressure gage sending unit
for damage, worn threads, and corrosion at the
cable connector. Replace the sending unit if
necessary.

n. Install Oil Pressure Gage Sending Unit and
Oil Line (fig. 2-89).

{1} Install a tube connector in the cylinder
block opening.

(2) Install the pipe coupling on
pressure gage sending unit.

{3} Connect the sending unit oil line to the
connector in the cylinder block.

{4) Install the sending unit on the oil line and
tighten the nuts.

{5} Position the clamp (two-halves) on the
filler pipe and the sending unit, and install the bolt,
lockwasher. and nut. Tighten the nut.

{6) Install the fan belt on the generator pulley
and adjust the fan belt {para 2-96a).

{7) Connect the sending unit cable to the
sending unit.

0. Remove Oil Level Gage Pipe.

(1) Remove the oil level gage.

{2) Unscrew the oil level gage pipe from the
cylinder block with pliers. Remove the pipe by
pulling it up through the pipe support.

{3) Remove the pipe support bolt and lock-
washer, and remove the support.

p. Install Oil Level Gage Pipe.

{1) Install the oil level gage pipe support in
position on the ¢ylinder head and install lockwasher
and bolt. Do not tighten the screw until the pipe has
been installed.

(2) Install the oil level gage pipe through the

above) to

the oil



support and screw it into the cylinder block.
Tighten the pipe support bolt.

{3} Install the oil level gage in the pipe. Be
sure that the gage cap gasket is in place and in good
condition.

2.71. Crankcase Ventilating System
NOTE
The key letters noted in parentheses are in
figure 2-90, except where otherwise in-
dicated.

N Metering valve

I’ Control support clamp
() Street elbow

R Crankcase vent line

S Pipe nipple

T Shutoff valve tlower)
L Elbow ivent linel

V Crankcase fitting

W Connector

X Lever swivel

Y Clip

A Air cleaner elbow

B Pipe nipple

C Shutoff valve fupper)
D Elbow

Oil filler pipe vent line
Shutoff valve control
5 Metering valve nipple
H Nut

Lockwasher

K Plain washer

L. Pipe bushing

M Elbow

[ R e

—

Figure 2-90. Crankcase ventilating system.

a. General.

{1} Crankcase ventilation is provided by the
crankcase vent line and metering valve and the vent
line from the carburetor air cleaner elbow to the oil
filler pipe. On some vehicles, shutoff valves are
provided in each vent line to close the lines during
fording operation. Organizational maintenance of
the system includes replacement of the vent lines
and fittings, the metering valve, and replacement
and adjustment of the shutoff valve controls on
vehicles so equipped.

(2} Servicing of the metering valve is required
every 6,000 miles to remove carbon formation that
may impalir its operation. Servicing of the metering
valve is described in f through [ below.

b. Remove Oil Filler Pipe Vent Line and Fit-
tings.

(1) On vehicles equipped with ventilation
shutoff valves, loosen the filler pipe shutoff valve
lever swivel screw at the upper shutoff valve (C)
and pull out the crankcase ventilation valve dual
control (G, fig. 2-91) to disengage the control from
the swivel.

A Windshield adjusting arm

B Steering wheel

C Horn button

1D Windshield wiper handle.

F. Windshield wiper control knob.

F Light switch

G Crankcase ventilation valve dual control.
H Throttle control

J Ammeter or battery-generator indicator.
K Speedometer

i. Fuel gage

M Windshield locking handle.

N Windshield support frame clamp handle.
P Oil pressure gage

) Transfer shift control lever ifront).

R Transfer declutch control lever (rear}
Handbrake lever

Service headlight high beam indicator.
Cowl ventilator handle

Water tem perature gage

Transmission gear shift lever

Starter pedal

Choke control

Power-takeoff shift lever

Accelerator pedal

[gnition switch

CC Brake pedal

DD Clutch pedal

EE Dimmer switch

FF Engine primer knob

-

-
PN~ s

X o~
x

Figure 2-91. Controls aud instruments in driver’s

compartment.
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{2) Remove the oil filler pipe vent line (E).

{3} Remove the elbow (D), from the upper
shutoff valve (C) or from the union.

(4) Remove the upper shutoff valve (C) or
union and remove the pipe nipple (B).

(5) Remove the vent line elbow from the oil
filler pipe.

¢. Inspect Oil Filler Pipe Vent Line and Fittings.

(1) Inspect the oil filler pipe vent line for
cracks and kinks; inspect the nuts for cracks or
damaged threads. Replace line.

{2) Inspect the elbows, nipple, and union (on
vehicles so equipped) for cracks or damaged
threads. Replace parts as necessary.

{3) Inspect the shutoff valve for damaged
threads. Check the operation of the shutoff valve.
Replace the valve if unsatisfactory.

d. Install Oil Filler Pipe Vent Line and Fittings.

(1) If vehicle is equipped with a shutoff valve
install a nipple (B} in the air cleaner elbow. If the
vehicle is not equipped with a shutoff valve, install
a nipple and union in the air cleaner elbow.

{2) Install the upper shutoff valve (C) on the
nipple {(valve lever opposite air cleaner elbow).
When the shutoff valve is tightened, the lever must
be toward the engine.

{3) Install tube elbow (D) in the upper shutoff
valve or union.

{4) Install a tube elbow in the oil filler pipe
(fig. 2-89).

{5} Position the oil filler pipe vent line (E) and
tighten both flared-tube elbows to the proper angle
to permit connection of the vent line. Install the
vent line and tighten the nuts.

(6) Adjust shutoff valve control (para 2-72¢).

¢. Remove Crankcase Vent Line and Related
Parts.

(1) Disconnect the crankcase vent line (R)
from the vent line elbow (U).

(2) Remove the bolt, gasket, flat washer, and
lockwasher that secure the crankcase fitting (V) to
the cylinder block, and remove the vent line fitting
and fitting gasket. Discard the gaskets.

[. Remove Metering Valve and Related Parts.

{1) Loosen the vent line shutoff valve lever
swivel screw at the lower shutoff valve (T). Loosen
the screw in the clip (Y} and move the control out of
the way.

{2) Unscrew the elbow (M) with metering
valve and related parts from the pipe bushing (Lj.
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g. Disassemble Crankcase Vent Line and
Related Parts. Remove the crankcase vent line {R)
from the connector (W) and remove the connector
from the fitting.

h. Disassemble Metering Valve and Related
Parts.

{1} Remove the elbow from the shutoff valve
(fig. 2-92) or union. Remove the shutoff valve or
union, and remove the pipe nipple from the street
elbow. Remove the street elbow from the metering
valve lower housing. Remove the elbow from the
metering valve upper housing.

UPPER }iOUSH\JG‘; ,

]
]

WEIGHT —{J

LoveR HOUS!NG\&;

STREET ELBOW
VALVE LEVER
SWIVEL

A tAp ;;\&
Y PE NIPPLE
Vg

i 2 . LOWER SHUT-OFf
> VALVE TA 00609

SWIVEL SCREW

Figure 2-92. Metering valve and related parts.

{2) Unscrew the metering valve upper housing
from the lower housing and remove the weight.
Loosen the control support clamp nut, and slide the
support clamp off the metering valve upper
housing.

i. Inspect Crankcase Vent Line and Related
Parts, and Metering Valve and Related Parts.

(1) Inspect the crankcase fitting, connector,
elbows, and pipe nipple for damaged threads,
cracks, or other visual damage. Replace parts as
necessary.

{2) Inspect the shutoff valve for damaged
threads. Check operation of the shutoff valve.
Replace valve if unsatisfactory.



(3) Clean the metering valve parts in
drycleaning solvent or volatile mineral spirits and
dry with compressed air. Inspect the metering valve
weight and metering valve lower housing seating
surfaces for pitting or corrsion. Replace metering
valve if either condition exists.

(4) Inspect the control support clamp for
distortion or other visual damage. Straighten or
replace as necessary.

{5) Inspect the pipe bushing (L) and metering
valve nipple (G} for damaged threads or other
visual damage. Replace the bushing or nipple (para
2-681).

J. Assemble Crankcase Vent Line and Related
Parts.

(1) Install a tube connector (W) in the crank-
case fitting (V).

{2) Install the crankcase vent line in the
connector.

k. Assemble Metering Valve and Related Parts
(fig. 2-92).

(1} With the metering valve upper housing in
an upright position, install the control support
clamp (on vehicles so equipped) with the offset
toward the left. Install the weight (shaft end first)
in the upper housing. Install the lower housing and
tighten.

(2} Install metering valve (upper housing) in
the elbow and tighten.

(3} Install a street elbow in the metering valve
(lower housing). When the street elbow is
tightened, it must be at a right angle to the elbow on
the metering valve upper housing (fig. 2-90).

(4) If vehicle is equipped with a shutoff valve,
install a pipe nipple in the street elbow. Tighten the
nipple. If vehicle is not equipped with a shutoff
valve, install a ¥4x23 pipe nipple and a Y-inch
union.

{5} Install the lower shutoff valve ({4} above)
on the nipple (valve lever opposite the pipe nipple).
When the shutoff valve is tightened, the lever must
be at a right angle to the metering valve (N).

(6} Install a tube vent line elbow (U} in the
shutoff valve or union. When the elbow is
tightened, it must be parallel with the elbow on the
metering valve upper housing.

l. Install Metering Valve and Related Parts.

(1} Install the elbow at the metering valve
upper housing on the pipe bushing (L). When
tightened, the metering valve must be in the vertical
_position.

(2) Position the control support clamp (P) on
the metering valve so that the clip (Y) is parallel
with the vent line shutoff valve lever. Install the
shutoff valve control (F) in the clip (Y) and tighten
the clip screw lightly. Insert the control wire in the
lever swivel (X). Adjust the lower shutoff valve
control (para 2-72¢).

m. Install Crankcase Vent Line and Related
Parts.
(1) Install a lockwasher and washer on a bolt.
(2) Postion the crankcase fitting gasket on the
crankcase fitting, and insert the bolt thi'ough the
hole provided in the fitting. Position the fitting with
related parts to the cylinder block, and tighten the
bolt lightly. Aline the crankcase vent line with the
elbow attached to the lower shutoff valve or union,
and tighten both vent line nuts. Tighten the crank-
case fitting bolt.

2-72. Crankcase Ventilation Valve Dual
Control

a. General. The crankcase ventilation shutoff
valves must operate properly to protect the engine
during deep water fording and insure maximum
engine performance. The shutoff valve dual
control, operated from the instrument panel,
controls both shutoff valves. Both valves must be
fully closed when the control {G, fig. 2-91) is
pulled all the way out, and must be fully opened
when the control is pushed in.

b. Removal (on Vehicles so Equipped).

(1) Disconnect the crankcase ventilation valve
dual control at the shutoff valve control lever
swivels. Remove the control from each control clip
by loosening the clip screws.

(2} Disconnect the instrument cluster from
the instrument panel by turning the four studs
counterclockwise, and lower the cluster to provide
access to the dual control retaining nut in back of
the instrument panel.

{3} Unscrew the nut that secures the control at
the back of the instrument panel. Withdraw the
control from the instrument panel while holding the
nut and lockwasher.

c. Inspection.

(1) Inspect the control for binding, broken
control handle, kinked conduits, broken control
wires, damaged threads, or corrosion. Replace the
dual control if any of the above conditions exist.

(2) Inspect the control grommets in the cowl
front panel for deterioration. Replace grommets if
necessary.

d. Installation.

(1) Insert both controls through the hole
provided in the instrument panel and thread both
controls through a lockwasher and nut. Thread the
long control through the right grommet in the cowl
front panel and the short control through the left
grommet. Insert the control in the instrument
panel. and tighten the nut on the control.

{2} Position the instrument cluster in the
instrument panel opening. and turn the four studs
clockwise to secure the cluster to the instrument
panel.

(3) Engage the long control in the upper
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portion of the tension clip (G, fig. 2-87) located on
the control support plate (H, fig. 2-87). Engage the
short control in the lower portion of the clip.
Engage the long control in the clip (Y, fig. 2-90).

{4) Insert the control wires, in the shutoff

valve lever swivels. Adjust the controls (e below).
e. Adjustment.

(1) Push the dual control (G, fig. 2-91) all the
way in, and position each shutoff valve lever in the
fully open position (against the lever stop and
paraliel with the valve). Tighten both swivel
screws.

(2) Pull the dual control all the way out to
make certain the valves close completely {levers at
90° from the open position and against the stop).
Operate the control to make certain both valve
levers work freely, and that sufficient clearance
exists between the control conduits and the valve
levers. Tighten the clip screws.

2-73. Maintenance Operations

Organizational maintenance operations that may
be preformed with the engine in the vehicle include
the services listed below, in addition to those
described in this section.
a. Air Clearner. Service or replace (para 2-78).
b. Air Cleaner Elbow. Replace (para 2-80).
¢. Carburetor. Adjust or replace (para 2-79 and
2-82).

d. Carburetor Controls and Linkage. Adjust or
replace (para 2-88).

e. Cooling System. Clean and service (para 2-92
and 2-93).

f. Distributor Breaker Points. Adjust or replace
{para 2-22 and 2-23).

g. Distributor Timing. (Para 2-20.)

k. Distributor Capacitor. Replace (para 2-22).

{. Distributor. Replace (para 2-19).

j. Exhaust Pipe, Muffler, and Tailpipe. Replace
(para 2-90).

k. Fan and Fan Belt. Adjust or replace (para 2-
96).

l. Fuel Filters. Service or replace (para 2-84).

m. Fuel Pump. Test or replace (para 2-83).

n. Fuel Lines and Fittings. Replace (para 2-85).

0. Generator. Replace (para 2-33).

p. Generator Regulator. Replace (para 2-34).

q. Ignition Coil. Replace (para 2-24).

r. Ignition Wiring. Replace (para 2-18).
Radiator and Hoses. Replace (para 2-94, 2-

—

97).
. Spark Plugs. Clean, adjust, or replace (para
2-17).

i. Starter. Replace (para 2-27).

v. Thermostat. Replace (para 2-95).

w. Water Pump. Replace (para 2-98).

~

Section XV. ENGINE REMOVAL AND INSTALLATION

2-74. Coordination With Direct Support
Maintenance Unit

Replacement of the engine is normally a direct
support maintenance operation, but may be per-
formed in an emergency by the using organization,
providing authority for performing this
replacement is obtained from the responsible
commander. A replacement engine and tools
needed for the operation, which are not carried by
the using organization, may be obtained from the
supporting maintenance unit.

2-75. Engine Removal

4. General. Items removed with the engine are
the radiator, clutch, transmission with or without
power-takeoff. and accessories such as the
generator. distributor, starter, and carburetor. It is
not necessary to drain the engine oil, cooling
system, or transmission.

b. Preliminary Operation.

(1) Place the vehicle under suitable engine-
lifting equipment. Arrange to have tools, wood
blocking. and supports available for use when
needed. Block the wheels to prevent the vehicle
from moving.
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{2) Disconnect the battery ground cable from
the outer battery.

{3} Open the hood to the wide-open position
and secure the windshield support frame hood
holder in the hood holder socket (fig. 2-93).

& HOLDER SOCK

Figure 2-93. Hood in open pesition.



¢. Remove Front Fenders, Radiator Guard, and
Headlight Guards as a Unit.Refer to paragraph 2-
179 a

d. Disconnect Radiator Support. Remove the
locking wire (fig. 2-94), from the two radiator
support bolts. Remove the two bolts, lockwashers,
and plain washers.

— RADIATOR SUPPORT

< SRACKET

M

Figure 2-94. Disconnect points at radiator support.

e. Disconnec: Points at Left Side of Engine,
NOTE
The key letters noted in parentheses are in
figure 2-11.

{1) Disconnect the generator-to-regulator
cable (A) at the generator, using a suitable spanner
wrench. Loosen the generator adjusting cap screw
and move the generator toward the engine.

(2) Disconnect the oil pressure gage sending
unit cable (B) and the water temperature gage
sending unit cable (D} at the cable connectors.

(3) Disconnect the brake master cylinder vent
line (N) and the fuel tank vent line (P) at the
flexible lines.

(4) Disconnect the distributor primary cable
{M) at the distributor.

(5) Disconnect the cables (E, F, and G} from
the starter switch terminal.

NOTE

On vehicles not equipped with a slave

receptacle, only two cables are attached to

the starter switch.

{6) Remove the cotter pin and clevis pin that
secure the clutch operating rod to the clutch release
fork lever (K.

(7) Disconnect the accelerator pedal rod at
the accelerator bellecrank lever (H) by removing the
cotter pin and clevis pin (J).

{8) Remove the nut, lockwasher, engine front
mounting screw (Q), and plain washer that secure
the engine front support plate {R) to the support
plate bracket (S).

{9) On engines equipped with a priming

system, disconnect the priming system inlet line (C)
at the fuel filter (if connected).

(10) Remove the cotter pin, sloted nut (Lj,
and plain washer from the engine rear support
mounting bolt. Remove the bolt, plain washer, and
lower insulator. Discard the Insulator.

f. Disconnect Points at Right Side of Engine.
NOTE
The key letters noted in parentheses are in
figure 2-95.

TAGO0ST0 B

A Windshield wiper hose

B Crankcase ventilation shutoff valve controls.
C Tension dlip

D Choke control

E Shutoff valve lever swivel

F Engine front support plate

G Engine front mounting screw

H Fuel line shutoff cock

J Tension clip

K Throttle return spring

L Shutoff valve lever swivel

M Throttle return spring extension
N Slotted nut

I’ Upper exhaust pipe

Q Tee type nozzle

R Priming system line

S Fuel pump vacuum line

T Throttle control

Figure 2-95. Disconnect points at right side of engine.

(1) Disconnect the choke control (D) and
throttle control (T) at the lever swivels and clips.

{2) Disconnect the crankcase ventilation
shutoff valve controls (B) at the tension clips (C
and J) and shutoff valve lever swivels (E and L} (on
engines so equipped).

(31 Remove the windshield wiper hose (A}
from the fuel pump vacuum line (S).

{4) Disengage the throttle return spring
extension (M} from the cowl.

{5) Close the fuel line shutoff cock (H) and
disconnect the flexible line from the shutoff cock.

{61 On engines equipped with a priming

2-95



system, disconnect the priming system line (R)
from the tee type nozzle (Q) at the intake manifold
rear port.

(7) Disconnect the upper exhaust pipe (P)
from the lower exhaust pipe by loosening the
eyebolt nuts and disengaging the two eyebolts.

(8) Remove the nut, lockwasher, screw, and
plain washer that secure the engine front support
plate (F) to the support plate bracket.

{9) Remove the cotter pin, slotted nut (N},
and plain washer from the engine rear support bolt.
Remove the bolt, plain washer, and lower insulator.
Discard the insulator.

g. Remove Transmission Access Covers (Fig. 2-
96 /.

GEAR UPPER
SHIET LEVER

POWER TAKE
4JPPER SHIFT LEVER

¥ | FOWER TAKE-OFF -
| LOWER SHIFT LEVER

 ACCESS COVER ~. 82 RAPD 196320

Figure 2-96. Items removed in driver's compartment.

{1} Remove the two lockwasher screws that
secure the power-takeoff upper shift lever to the
lower shift lever, and remove the upper lever (on
vehicles so equipped).

(2) Remove the transmission gearshift upper
lever from the lower lever by removing the nut,
lockwasher, and bolt.

(3) Remove the 18 lockwasher screws that
secure the transmission access cover and the
transmission cutout cover, and remove both covers.

h. Disconnect Points in Driver's Compartment
(Fig. 2-79).

{1) Disengage the battery-to-starter cable
from the cable clip on the transmission case cover
and pull the cable back from the engine com-
partment.

{2) Remove the three screws and lockwashers
that secure the transfer control lever bracket to the
transmission.

(3} Remove the four nuts, lockwashers, and
bolts that secure the universal joint yoke at the
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companion flange. Slide the yoke back on the shaft.
Secure the propeller shaft to keep it off the floor.

(4) Remove the screw and lockwasher that
secure the ground strap to the clutch housing.

. Disconnect Winch Drive Shaft (on Vehicles so
Equipped). Working underneath the vehiele,
remove the locking wire from the setscrew in the
drive shaft rear universal joint and from the drive
shaft collar setscrew, if a collar is used. Loosen both
setscrews and push the universal joint and collar
forward to disengage the universal joint from the
power-takeoff drive shaft.

j. Remove Engine.

(1) Each engine is supplied with an engine
eyebolt. Place hook of chain in eyebolt and raise the
engine enough to place a small amount of strain on
the chain.

(2} At this point, check to be sure that all
disconnect operations have been completed. Raise
the power plant slowly, using a number of short
lifts, until radiator, oil pan, and transmission are
clear of crossmember. Check again to see that all
lines and accessories are clear as power plant is be-
ing removed upward and forward.

(3) Remove the upper insulator and spacer
from each of the engine rear support brackets (fig.
2-97). Discard the insulator.

ENGINE FRONI M
SUPPORT SLATE §

St
JSECTION-OF SUPPORT
PLATE BRACKET . S
PUAIN WASHER ~ SINSULATOR

3047
RAPD 196323 N

Figure 2-97. Engine mounting parts—exploded view.

(4) Remove and discard the upper exhaust

pipe to lower exhaust pipe gasket.
k. Remove Radiator and Related Parts.

(1) Drain cooling system (para 2-92 a ).

{2) Detach the radiator inlet and outlet hoses
from the radiator and the engine (para 2-94 ).

(3) Remove the screws, lockwashers, and plain
washers that secure the radiator left and right
support brackets to the engine and remove the
radiator, radiator support, support brackets, and
fan shroud.

{4) Cover the hose openings in the water outlet
elbow and the water pump to exclude dirt from the
engine.



{. Remove Transmission.

{1) Remove the four bolts and lockwashers
that secure the transmission to the clutch housing
and remove the transmission.

(2) Cover the transmission shaft opening in the
clutch housing to exclude dirt from the housing.

2-76. Engine Installation

a. Install Transmission.

{1) Clean the machined surfaces of the clutch
housing and the transmission case thoroughly and
clean the pilot bearing in the end of the crankshaft.

(2) Aline the clutch parts (para 2-139g (2)).

(3) Position the transmission on the clutch
housing, engaging the transmission shaft in the
clutch. Install the four lockwashers and bolts.
Tighten the bolts evenly.

bh. Install Radiator and Related Parts.

(1) Position the assembled radiator, radiator
support, support brackets, and fan shroud, alining
the screw holes in the support brackets with their
respective holes in the engine front support plate.
Install the washer, lockwasher, and capscrew for
each bracket. Tighten the screws.

(2) Install the radiator inlet and outlet hoses
{para 2-94c).

c. Install Engine.

(1) Install a new upper-exhaust-pipe-to-lower-
exhaust-pipe gasket on the lower exhaust pipe
_flange.

(2) Assemble a new upper insulator on each
spacer (fig. 2-97). Install the assembled parts on
each engine rear support bracket.,

(3) Position the correct number of plain
washers on the radiator support bracket. Refer to
paragraph 2-75j (2) above.

(4) Make certain the generator-to-regulator
cable and the carburetor and shutoff valve controls
are properly located to prevent interference with
engine installation.

(5) Install the engine (fig. 2-98) making
certain that the spacers, insulators, and plain
washers remain in correct alinement with their
respective holes.

Figure 2-98. Kemoving or installing engine.

RAPD 196322

(6) Temporarily install a suitable drift in each
of the engine front and rear mounting screw holes.
Remove the hoist hook from the engine lifting
bracket.

d. Connect Winch Drive Shaft (Vehicles so
Equipped).

(1) Install the winch drive shaft rear universal
joint on the power-take-off drive shaft, alining the
keyway in the universal joint yoke .ith the key in
the shaft. Tighten the universal joint setscrew, and
secure the screw with locking wire.

(2) If the drive shaft is equipped with a collar,
position the collar to provide a clearance of five-
eighths of an inch between the rear of the collar and
the front of the universal joint. Tighten the collar
setscrew, and secure the screw with locking wire.

¢. Connect Points in Driver’s Compartment (fig.
2-79).

{1) Position the ground strap on the clutch
housing and install the screw and lockwasher.
Tighten the screw.

(2} Aline the intermediate propeller shaft
universal joint yoke flange holes with the holes in
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the companion flange at the rear of the trans-
mission. Install the four lockwashers followed by
the nuts. Tighten the nuts evenly.

(3) Position the transfer control lever bracket
and assembled parts at the right side of the trans-
mission, alining the screw holes in the bracket with
those in the transmission case. Install the three
lockwashers and cap screws. Tighten the screws
evenly.

(4) Install the battery-to-starter cable through
to the engine compartment, and engage the cable in
the cable clip on the transmission.

f. Install Transmission Access Covers (fig. 2-96).

(1) Position the transmission cutout access
cover on the dash panel and install the three lock-
washer screws, in the three upper holes.

(2) Install the transmission access cover and
the fourteen lockwasher screws. Tighten the screws.

(3) Install the transmission gearshift upper
lever on the lower lever and install the bolt, lock-
washer, and nut. Tighten the nut.

(4) Position the power-takeoff upper shift lever
on the lower shift lever with the screw holes alined.
Install the two lockwasher screws. Tighten the
screws.

g. Connect Points at Right Side of Engine.
NOTE

The key letters noted in parenthesis are in

figure 2-95 except where otherwise in-

dicated.

(1) Remove the drifts from the engine and
support brackets. Install a washer on the engine
rear support bolt, followed by a new lower insulator
(fig. 2-97). Install the engine rear support bolt from
the underside of the rear support bracket and
install the washer and slotted nut (fig. 2-97).
Tighten the nut enough to hold the parts.

(2} Install a plain washer on the capscrew.
Install the capscrew through the front support plate
and front support plate bracket. Install the lock-
washer and nut (fig. 2-97). Tighten the nut enough
to hold the parts.

{3} Connect the upper exhaust pipe (P} to the
lower exhaust pipe by engaging the two eyebolts.
Do not tighten the eyebolt nuts at this time.

{4) On engines equipped with a priming
system, connect the priming system line (R) to the
tee tvpe nozzle (Q) in the intake manifold rear port.

(5} Connect the flexible line from the fuel
pump to the fuel line shut off cock (H) and open the
shutoff cock.

(6} Attach the throttle return spring extension
(M) to the cowl.

{7) Install the windshield wiper hose (A} on
the fuel pump vacuum line (S).

{8) Connect the crankcase ventilation shutoff
valve controls (B). Adjust the controls (para 2-
2¢l.

{9} Connect the choke control {D) and throttle
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control (T). Adjust the controls {para 2-79).
h. Connect points at left side of engine.
NOTE

The key letters noted in parentheses are in

figure 2-11.

(1) Remove the drifts from the engine and
support brackets, and install the engine mounting
parts (g(1) and (2) above).

{2) Connect the engine priming system inlet
line (C) at the fuel filter (on engines so equipped
and if previously connected).

(3) Aline the accelerator pedal rod with the
accelerator bellcrank lever (H} and install a clevis
pin (J) and cotter pin.

(4) Aline the clutch operating rod with the
clutch release fork lever (K) and install the clevis
pin and cotter pin.

(5} Connect the battery-to-starter cable (E),
the starter-to-regulator cable (F), and the starter-to-
slave receptacle cable (G) (on vehicles so equipped)
at the starter switch front terminal. Tighten the
terminal nut.

{6) Connect the distributor primary cable (M)
at the distributor.

CAUTION

Use extreme care when tightening the

connector nut to prevent breakage.

(7) Connect the brake master cylinder vent
line (N) and the fuel tank vent line (P) at the
flexible lines.

{8) Connect the oil pressure gage sending unit
cable (36} (B) to the oil pressure gage sending unit,
and the water temperature gage sending unit cable
(33D) to the water temperature gage sending unit.

(9) Connect the generator-to-regulator cable
{A) at the generator and tighten the connector nut
with a suitable spanner wrench.

i. Tighten Engine Mounting Parts and Exhaust
Pipe. Tighten the nuts on the engine mounting
screws and bolts evenly. Install a cotter pin in each
rear bolt. Tighten the nuts on the exhaust pipe
evebolts.

J. Connect Radiator Support. Install a lock-
washer and a plain washer on each radiator support
bolt. Aline the plain washers between the radiator
support bracket and the radiator support with a
drift. and install the two radiator support bolts.
Tighten the bolts and secure them with locking wire
fig. 2-94).

k. Install Front Fenders, Headlight Guards, and
Radiator Guard. Refer to paragraph 2-179 b.

l. Connect Battery Ground Cable. Refer to
figure 2-73. .

m. Fill the Cooling System. Refer to paragraph
2-92 b,

n. Record of Replacement. Record the engine
replacement on the appropriate forms in ac-
cordance with TM 38-750.



Section XVI.

2-77. General

The fuel and air intake system includes the fuel
tank, carburetor, carburetor air cleaner, air cleaner
elbow, fuel filter, fuel pump, connecting fuel and
vent lines, and carburetor controls and linkage.
Vent lines from the air cleaner elbow to the oil filler
pipe, distributor, fuel tank, and brake master
cylinder provide filtered air and protection from
water for these units. The exhaust system includes
the upper and lower exhaust pipes, the muffler, and
tailpipe, and supports and attaching parts.
Organizational maintenance includes adjustment of
the carburetor, carburetor controls and linkage,
servicing of the air cleaner, and replacement of
unsatisfactory parts or assemblies in the system.
WARNING
Any vehicle that does not have a flame and
spark arrestor muffler should be tagged
DO NOT USE FOR TRANSPORTING
OF FLAMMABLE OR EXPLOSIVE
CARGO.
WARNING
Do not permit smoking, sparks, or open
flame within 60 ft of vehicle during any
operation involving removal or draining of
fuel-carrying components.
WARNING
Exhaust gases are dangerous. Troubleshoot
exhaust systems in well ventilated area to
preclude injury to personnel.
WARNING
Explosive fumes. When draining tanks
attach a ground wire from vehicle fuel tank
to fuel receptacle to carry off static elec-
tricity.

2-78. Carburetor Air Cleaner

a. Description. The carburetor air cleaner is an
oil bath type with a replaceable element (fig. 2-99).
Its purpose is to remove dirt and other foreign
matter from the air before it enters the carburetor.
The air cleaner shroud provided on vehicles of early
manufacturers was discontinued on later vehicles.
Maintenance of both types of air cleaner is de-
scribed in this section.

FUEL AND AIR INTAKE AND EXHAUST SYSTEM

e aE. . ~SHROUD COVER
l »«,". SHROU E

@sgmuo COVER GASKET

ELEMENT

AIR CLEANER RETAINER =~ CREW 4
Cl “LOCK WASHER
e e SHROUD BASE

° N
SHROUD WING NUTS==
ELBOW TO AR

CLEANER GASKETI“@ :

TA 000811

Figure 2-99. Carburetor air cleaner with shroud

—exploded view.

b. Servicing. Servicing of the carburetor air
cleaner is part of the lubrication service. It should
be performed as frequently as operating conditions
require.

(1) On air cleaners equipped with a shroud,
loosen the three shroud wing nuts attaching the
shroud cover to the shroud base. Disengage the eye-
bolts from the retainer brackets and remove the
shroud cover with gasket.

(2} Loosen the wing nut on top of the air
cleaner element and remove the reservoir and
element as a unit.

(3) Lift the element from the reservoir.

{4) Remove the oil from the reservoir and
clean both the element and the reservoir with
volatile mineral spirits or drycleaning solvent, and
dry with compressed air.

{5) Install the reservoir on the air cleaner
retainer.
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(6) Fill the reservoir to the oil level mark with
specified lubricant. Refer to lubrication order LO 9-
2320-212-12.

(7} Install the element in the reservoir and
tighten the wing nut on top of the element.

{8) On vehicles so equipped, install a new
shroud cover gasket if necessary, and position cover
on shroud base, alining the cover retainer brackets
with the eyebolts attached to the base. Tighten the
three wing nuts.

¢. Removal.

{1} Remove the air cleaner element and
reservoir (b {1) and (2) above).

{2} Remove the four screws and lockwashers
attaching the air cleaner retainer, shroud base (on
vehicles so equipped), and gasket to the air cleaner
elbow. Remove the retainer, shroud base, and
gasket. Discard the gasket.

d. Inspection.Inspect the air cleaner and related
parts for distortion, corrosion damage, or other
visual damage. Replace parts as necessary.

¢. Installation.

(1} Install a new elbow-to-air cleaner gasket
{fig. 2-99) on the air cleaner elbow, alining the
screw holes.

{2} On vehicles so equipped, position the
shroud base on the gasket with the snorkel ex-
tension toward the right fender.

{3) Position the air cleaner retainer in the
shroud base or on the elbow-to-air cleaner gasket,

~alining screw holes. Install four lockwashers and
screws. Tighten screws.

(4) Install the air cleaner reservoir, element,
and shroud cover (b (7) and (8) above).

2-79. Carburetor Adjustments

a. Adjust Choke Control. Loosen the choke
control swivel screw (E, fig. 2-100). Push the choke
control bracket to the fully closed position and if
sufficient clearance does not exist between bracket
and control conduit, loosen the screw at the choke
control clip (G, fig. 2-100), and push the conduit
back. Tighten screw. Push the choke control (Y,
fig. 2-91) all the way in. Hold the choke control
bracket (J. fig. 2-91) to the fully open position
{toward air cleaner) and tighten the choke control
swivel screw (E. fig. 2-100!
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A Air cleaner elbow
B Control support plate
C Tension clip
D Crankcase ventilation shatoff valve controls.
E Choke control swivel screw
F Gasket
G Choke control clip
H Choke control
J Choke control bracket
K Carburetor
L Cylinder vent line
M Nuts
N Carburetor mounting gasket
P Fuel pump-to-carburetor fuel line
Q Intake manifold
R Fuel tank vent line
S Plain washer
T Lockwasher
U Nut
V Metering valve nipple
W O1il filler pipe vent line
X Elbow front support bracket
Y Shutoff valve lever swivel screw
7. Inverted flared tube elbow

AA Inverted flared tube elbow

BB Pipe nipple

Figure 2-100. Carburetor and air cleaner elbow (late type).

. Adjust Throttle Control.

NOTE
The key letters noted in parentheses are in
figure 2-101.



A ldle speed adjusting screw
B Air cleaner

C Plain washer

D Lockwasher

E Nut

F Stud

G Elbow front support bracket
H Idie mixture screw

J Ball joint

K Nut

L Lever swivel screw

M Bellcrank to carburetor rod
N Bellcrank

P Plain washer

Q Cotter pin

R Throttle control

S Throttle control clip

T Elbow support bracket

U Pipe plug

V Air cleaner elbow

tigure 2-101. Throttle controls.

(1) Loosen the nut (K) on the throttle control
pellcrank to carburetor rod (M). Disengage the
bellcrank rod by removing the cotter pin (Q) and
plain washer (P).

(2) Push the throttle control (H, fig. 2-91) all
the way in, and loosen the lever swivel screw (L).

(3) Unscrew idle speed adjusting screw until
throttle is fully closed.

(4) Hold throttle lever at carburetor in closed
position and turn the carburetor rod (M) either In
or out of the ball joint (J) until the offset of the rod
is one-sixteenth of an inch above the hole in the
bellerank (N}.

NOTE

The carburetor rod must be adjusted one-

sixteenth of an inch above the hole in the

bellcrank to insure spring tension on the
throttle controls in the closed position.

(5) Attach the rod to the bellcrank and secure
with a washer (P) and cotter pin (Q). Tighten the
nut (K) on the throttle control bellecrank to car-
buretor rod (M). Start the engine and adjust the
idle speed (para 2-68a (1) (c}).

(6) Hold the throttle hand control lever
toward the front of the engine until it contacts the
stop; tighten the lever- swivel screw (L). Pull the
throttle control (H, fig. 2-91) out to make certain
there is sufficient clearance between the control
conduit and the lever swivel. Adjust the conduit in
the throttle control clip (S), as necessary.

c. Adjust Carburetor. Adjustment of the car-
buretor idle mixture and idle speed must be ac-
complished with the use of a vacuum gage (para 2-

68).
2-80. Air Cleaner Elbow
NOTE

The key letters noted in parentheses are in
figure 2-100 except where otherwise in-
dicated.

a. General. The air cleaner elbow connects the
air cleaner to the carburetor. Two types of elbows
have been used. The design of the air cleaner elbow
was changed to relocate vent line connections.
Figure 2-102 shows the early type elbow, with the
various fittings and their locations. When servicing
the vent lines or connecting fittings, make certain
that correct fittings are used and that the lines are
connected to their respective fittings.

IGNITION DISTRIBUTOR
REARNVENT LINE-ELBOW
PIFE PLUG

OfL FILLER PIPE FUELIAY

VENT LINE SL30W 7 OPENING =
HGRITION DISTRIBUTOR 7

FRONT VENT L10lE £L80W SAPD 196336

Figure 2-102. Early type air cleaner elbow with fittings.
b. Remoual

(1) Remove air cleaner (para 2-78c).

(2} Disconnect the oil filler pipe vent line (W)
at the inverted flared tube elbow (Z}.

{31 On engines equipped with crankcase
ventilation shutoff valves, loosen the shutoff valve
lever swivel screw (Y) and the screw that secures
the tension clip (C), and disengage the control from
the oil filler pipe vent line shutoff valve lever swivel.
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(4) Disconnect the brake master cylinder vent
line (L) and the fuel tank vent line (R) from the

inverted flared-tube elbows (AA) or from the

special two-opening elbow (fig. 2-102).

{5) Disconnect the distributor front and rear
vent lines (E and F, fig. 2-103) at the inverted
flared tube elbows (D, fig. 2-103 and P, fig. 2-103).

\]

A Air cleaner

B Nut and lockwasher

C Stud

D Inverted flared tube elbow
E Distributor front vent line
F Distributor rear vent line
G Carburetor air horn

H Carburetor

J Fuel pump-to-carburetor fuel line
K Master cvlinder vent line
L Oil filler pipe vent line

M Fuel tank vent line

N Air cleaner elbow

P Inverted flared tube elbow

Figure 2-103. Air cleaner elbow disconnect points.

(6) Kemove tne screw, lockwasher, and plain
washer attaching the elbow support bracket (T, fig.
2-101) to the intake manifold.

(7) Remove the three nuts and lockwashers
(B, fig. 2-103) from the studs (C, fig. 2-103) at-
taching the elbow to the carburetor air horn (G, fig.
2-103). If the engine is equipped with crankcase
ventilation shutoff valves. remove the control
support plate (B). with attached controls.

{8) Loosen the nut (U) on the metering valve
nipple (V) sufficiently to free the elbow front
support bracket (X ). Remove the air cleaner elbow
and support brackets. Remove and discard the
carburetor air horn to air cleaner elbow gasket (f).

¢. Inspection.

(1} Clean the machined surfaces of the air
cleaner elbow and the carburetor air horn, and
inspect for scratches and other visual damage.
Inspect the three studs in the air horn for damaged
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threads or looseness. Tighten loose studs; remove
damaged studs. If the carburetor air horn
machined support surface is damaged, replace the
carburetor (para 2-82).

(2) Inspect the two air cleaner support
brackets for broken welds and distortion. If either
support bracket or bracket stud must be replaced,
remove the nut, lockwasher, and plain washer that
attach each bracket and remove the elbow front
support bracket (G, fig. 2-101).

(3) Inspect the air cleaner elbow for cracks
and loose or damaged support bracket studs.
Tighten loose studs; remove damaged studs.
Replace a damaged air cleaner elbow.

(4) Inspect the pipe nipple (BB) and other
parts that connect the oil filler pipe vent line to the
air cleaner elbow. These items are described in
paragraph 2-71.

(5) Inspect the vent line inverted flared tube -
elbows for cracks and other damage. Inspect the
offset tubes in the air cleaner elbow which are part
of the distributor vent line inverted flared tube
special elbows for restriction, damage, cracks, and
unsatisfactory welds. Remove any elbows that are
unfit for further service.

(6) If the pipe plug (U, fig. 2-101 or fig. 2-
102) is damaged, remove the plug.

d. Installation.

(1) If the pipe plug (U, fig. 2-101 or fig. 2-
102) was removed (¢ (6) above), install a pipe
plug.

(2} Install the two inverted flared tube special
elbows for the distributor front and rear vent lines
(D and P. fig. 2-103). The elbows for the late type
air cleaner elbow are not interchangeable. When
the elbows are installed. the tubes extending inside
the air cleaner elbow must face in opposite
direction.

(3) kor tne late type air cleaner elbow, install
the two tube elbows (AA) for the brake master
cvlinder and fuel tank vent lines. For the early type
air cleaner elbow. install the special two-opening
elbow (fig. 2-102) for these vent lines.

{4} If the pipe nipple (BB, fig. 2-100) and
other fittings were removed (¢ (6) above), insrall
the parts. Refer to paragraph 2-71.

{5) I the support bracket studs were removed
f¢ (2) above), install the two studs, and tighten.
Install the elbow support bracket (T, fig. 2-101) on
the rear stud. and install the washer and nut. Install
the front support bracket in the same manner.

{6} I the three studs were removed from the
carburetor air horn (¢ (1) above), install the three
studs. and tighten.

{(7) Install a new air horn to air cleaner elbow
gasket over the three studs on the air horn. Install
the air cleaner elbow in position on the air horn,
with the slotted end of the front support bracket



(X} over the metering valve nipple (B} between the
plain washer (S) and the intake manifold (Q).

(8) If the engine is equipped with crankcase
ventilation shutoff wvalves, install the control
support plate (B) on the upper air horn stud, and
install the three 5/ 16-inch lockwashers and nuts
(B, fig. 2-103).

(9) Position the elbow support bracket (T, fig.
2-101) on the intake manifold and install a cap-
screw, lockwasher, and washer.

(10) Tighten the capscrew that secures the
elbow support bracket, the nut (U) that secures the
front support bracket, and the three nuts that
secure the elbow to the carburetor air horn.

{11) Connect the distributor front vent line
(E, fig. 2-103) to the inverted flared tube elbow (P,
fig. 2-103 or 2-102). Connect the distributor rear
vent line (F, fig. 2-103) to the inverted flared tube
elbow (D, fig. 2-103 or fig. 2-102). Tighten the
vent line nuts.

(12) Connect the master cylinder vent line (L)
to the inverted flared tube elbow (AA) or to the
inner opening of the special two-opening elbow (fig.
2-102). Connect the fuel tank vent line (R) to the
other inverted flared tube elbow (AA) or to the
outer opening of the special two-opening elbow (fig.
2-102). Tighten the vent line nuts.

(13) On engines equipped with crankcase
ventilation shutoff valves, insert the control wire for
the oil filler pipe vent line shutoff valve in the swivel
on the valve lever. Engage the two shutoff valve
controls in the tension clip (C} on the control
support plate (B). Adjust the shutoff valve controls
(para 2-72 ¢ ) before tightening the swivel screw or
the tension clip screw.

(14) Connect the oil filler pipe vent line (W)
to the inverted flared tube elbow (Z). Tighten the
vent line nut.

(15) Install the air cleaner (para 2-78).

2.81. Carburetor and Air Cleaner Elbow
NOTE

The key letters noted in parentheses are in
figure 2-100 except where otherwise in-
dicated.

a. General. If replacement of the manifolds or
manifold gaskets is necessary, remove the car-
buretor, air cleaner elbow, and related parts, as a
unit.

b. Removal.

{1) Remove the air cleaner (para 2-78).

{2} Remove heat shield (para 2-836 (2)}.

{3) Remove the fuel pump to carburetor fuel
line (J. fig. 2-103).

{4) On engines equipped with crankcase
ventilation shutoff valves, loosen the swivel screw
{Y) and the screw securing the tension clip {C) to
the control sunport plate (B). Disengage the two

shutoff valve controls (D) from the tension clip and
remove the control wire from the swivel on the oil
filler pipe vent line shutoff valve lever.

(5) Loosen the choke control swivel screw (E)
and the screw in the choke control clip (G). Move
the choke control out of the way.

(6) Remove the oil filler pipe vent line (W).

{7} Disconnect the fuel tank vent line (R),
master cylinder vent line (L), and the distributor
front and rear vent lines (E and F, fig. 2-103) at the
air cleaner elbow.

(8) Disengage the throttle control bellcrank to
carburetor rod (M, fig. 2-101) by removing the
cotter pin (Q, fig. 2-101) and plain washer (P, fig.
2-101) at the belicrank.

(9) Remove the capscrew, lockwasher, and
plain washer that attach the elbow support bracket
(T, fig. 2-101) to the intake manifold. Loosen the
nut (U, fig. 2-100) on the metering valve nipple.

(10) Remove the two nuts (M) that secure the
carburetor on the studs in the intake manifold.
Raise the carburetor slightly as the outer nut is
removed, to provide clearance for the nut. Lift the
carburetor and attached parts from the engine.
Remove and discard the carburetor mounting
gasket (N}.

(11) Inspect the two carburetor studs in the
intake manifold for looseness and damaged
threads. Tighten loose studs; replace damaged
studs.

¢. Installation.

{1} Clean the mating surfaces of the car-
buretor and the intake manifold thoroughly.

{2) If the studs in the intake manifold were
removed (b {(10) above), install the two studs.

{3) Install a new carburetor mounting gasket
(N} on the intake manifold studs.

{4} Place the carburetor and assembled parts
in position, with the slotted end of the elbow front
support bracket {X) over the metering valve to
metering valve nipple (V, fig. 2-100) between the
plain washer {S) and the intake manifold (Q). Start
the two nuts (M} on the carburetor studs before
lowering the carburetor all the way, since there is
insufficient clearance for the outer nut. Do not
tighten the nuts until the elbow support brackets
have been secured.

(5} Aline the elbow support bracket (X, fig. 2-
100) over the screw hole in the intake manifold,
and install capscrew, lockwasher, and washer.

{6) Tighten the nut (U) on the metering valve-
to-intake manifold nipple (V) to secure the elbow
front support bracket (X, fig. 2-100).

(7) Tighten the capscrew that secures the
elbow support bracket to the intake manifold and
the two carburetor stud nuts (M).

{8} Connect the throttle control bellcrank-to-
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carburetor rod (M, fig. 2-101) to the bellcrank
para 2-79 b (5)).

{9) Connect the two distributor vent lines, the
master cylinder vent line, and the fuel tank vent
line (para 2-80d(5) and (12).

(10) Install the oil filler pipe vent line (W).
Tighten vent line nuts.

(11) Install the choke control (H) through the
control clip (G) and the control wire in the swivel
on the choke control bracket (J). Adjust the choke
control (para 2-79 2) before tightening the choke
control swivel screw (E).

(12) On vehicles so equipped, engage the
crankcase ventilation shutoff valve controls (D) in
the tension clip (C), and insert the control wire in
the swivel on the oil filler pipe shutoff valve lever.
Adjust the shutoff valve dual control (para 2-72¢)
before tightening the shutoff valve lever swivel
screw (Y) and the tension clip screw.

{13) Install the fuel pump-to-carburetor fuel
line (], fig. 2-103).

(14) Install the heat shield (para 2-84d(11).
Tighten fuel line nuts.

(15) Install the air cleaner (para 2-78e¢).

2-82. Carburetor

4. Removal

(1) Remove the carburetor, air cleaner elbow,
and related parts (para 2-81b).

{2) Remove the three carburetor air horn-to-
air cleaner elbow stud nuts and lockwashers (B, fig.
2-103). On vehicles equipped with crankcase
ventilation shutoff valves, remove the control
support plate (B, fig. 2-100). Remove the air
cleaner elbow and gasket. Discard the gasket.

b. Installtion.

(1)} Postition a new gasket on the carburetor
air horn-to-air cleaner elbow studs.

(2} Install the air cleaner elbow on the car-
buretor air horn studs. On vehicles equipped with
crankcase ventilation shutoff valves, install the
control support plate (B, fig. 2-100) on the upper
stud. Install the three lockwashers and nuts.
Tighten nuts.

(3) Install the carburetor, air cleaner elbow,
and related parts (para 2-81c).

2-83. Fuel Pump

NOTE
The key letters noted in parentheses are in
figure 2-104.

2-104

e

A Pump-to-manifold line

B Pump-to-carburetor fuel line
C Manifold stud nut

D Heat shield

E Wingnut

F Lockwasher

G Flexible line

H Inverted flared tube elbows
J Pump-to-windshield wiper hose line
K Screws

L. Lockwasher

M Flange gasket

N Outlet elbow

Figure 2-104. Fuel pump and lines.

a. Test. The fuel pump should deliver a
pressure of 4 to 54 psi. To measure tHe pressure, -
proceed as outlined below.

NOTE
On vehicles equipped with crankcase
ventilation shutoff valve, dual control is
pushed all the way in before making the
test.
(1) Disconnect the fuel pump to carburetor



line at the carburetor, and install a tee fitting
between the fuel line and the carburetor.

(2) Attach a pressure gage to the tee.

(3} Start the engine and run at idle speed.
Observe the pressure registered by the gage.
Pressure should be not less than 4 psi and should
not exceed 5} psi.

(4) If fuel pump pressure is not within the
specified limits, replace the fuel pump (b, c, and
d below).

(3) After performing the test, remove the gage
and tee fitting and connect the fuel pump to car-
buretor fuel line.

b. Removal.

(1} Close the fuel line shutoff cock, and
remove the fuel pump to carburetor fuel line (B).

{2) Remove the wingnut (E) and lockwasher
(F) from the fuel pump heat shield stud. Loosen the
manifold stud nut (C) that secures the heat shield
{D). and remove the heat shield.

(3) Disconnect the fuel pump-to-windshield
wiper hose line (J) at the elbow in the fuel pump.

{4) Disconnect the fuel pump-to-manifold line
at the elbow in the fuel pump.

(5) Disconnect and remove the fuel flexible
line {G) or lines at the fuel pump inlet elbow.

{6} Remove the two screws (K) and lock-
washers (L} that secure the fuel pump to the
cylinder block. Remove the fuel pump and the
pump mounting gasket. Discard the gasket.

(7) Remove the four fuel line and vacuum line
fittings from the fuel pump if the fuel pump
requires replacement.

c. Inspection.

(1} Inspect the four fuel line and vacuum line
fittings for damaged threads, cracks, distortion,
and other visual damage. Replace fittings as
necessary.

{2} Inspect the fuel lines, vacuum lines, and
nuts for cracks and damaged threads. Replace lines
as necessary.

(3) Inspect the f{lexible line or lines for
damaged and deteriorated hose and damaged
fittings. Replace flexible line as warranted.

(4) Clean and inspect the machine surfaces of
the engine block and fuel pump. Replace fuel pump
if ‘mounting flange is damaged.

d. Installation.

(1) Install the two tube elbows in the fuel
pump. Tighten the elbows.

(2) Install the outlet elbow (N},

{3} Install the inlet elbow (or elbows). When
tightened, the elbow opening (or openings) must be
opposite the flange.

(4) Install the fuel flexible line (G) and fuel
pump to heater flexible line (ambulance truck
M43). Tighten flexible line nuts.

{(5) Apply a thin coating of liquid type gasket

cement to both sides of the pump mounting gasket,
and position the gasket on the cylinder block,
alining the holes.

{6) Install a lockwasher on each of the two
special fuel pump screws. Position the fuel pump on
the cylinder block with the pump rocker arm
through the opening in the cylinder block. Insert
the screws through the fuel pump {flange and
gasket. Tighten screws.

(7) Connect the fuel pump-to-windshield
wiper hose line (J) and the fuel pump to manifold
line (A). Tighten nuts.

{8) Install the fuel pump-to-carburetor fuel
line (B}, and tighten nuts.

{9) Connect the fuel flexible line to the shut
off cock. Tighten nut.

(10) Connect the fuel pump-to-heater flexible
line to the heater fuel line (ambulance truck M43).
Tighten the flexible line nut (or nuts). Open the
shutoff cock.

{11} Install the heat shield (D) on the stud in
the fuel pump and over the manifold stud between
the manifold and the stud washer. Install the No.
10 lockwasher and No. 10-32NF wingnut (E) on
the heat shield stud. Tighten the manifold stud nut
(C).

{12) Operate the fuel pump primer handle to
fill the pump and lines with fuel (TM 9-2320-212-
10).

2-84. Fuel filters

a. General. There are two types of fuel filters.
One is located in the fuel tank (fig. 2-105A), and
the other is located on the generator-regulator
mounting bracket in the engine compartment (fig.
2-105B). Servicing of both types of filters is in-
cluded in this section.

FUEL TANK TO
REAR VENT LINE

FUEL GAGE
SENDING UNB

Figure 2-1054. Fuel filter (fuel tank).
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Figure 2-105B. Fuel filter (engine compartment).
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Replace filter element every 6,000 miles or
semiannually, whichever comes first.
b. Service Fuel Filter (Fuel Tank).

(1) Remove the four floor-panel-fuel-gage-
inspection-hole cover screws and remove the cover
fig. 2-105A).

(2) Clean area around the fuel tank cover and
disconnect the fuel tank-to-air cleaner rear vent line
at the fuel tank cover.

{3) Disconnect the rear fuel line at the fuel
tank cover.

(4} Remove the 10 lockwasher screws that
secure the fuel tank cover to the tank. and lift the
fuel tank cover with attached filter from the tank.

(5) Remove and discard the cover gasket.
Cover the fuel tank opening to prevent dirt from
entering the fuel tank.

(6) Remove the screw which holds the upper
and lower retaining plates to the fuel filter element.

(7} Remove the retaining plates and element.

(8) Wash all parts in drycleaning solvent or
volatile mineral spirits and let dry. If foreign
particles are evident on the fuel filter element, drain
and let dry.

{9} Slide the upper retaining plate on the fuel
tank cover pipe (cupped side up). followed by the
fuel filter element and the lower retaining plate
(cupped side down).

(10) Install the upper and lower retaining
plate screw. lockwasher. and nut. Tighten screw.

{11} Remove the temporary cover from the
fuel tank opening. Make certain that the gasket
surfaces are clean. Coat cover gasket lightly with
liquid type gasket cement and position the gasket
on the fuel tank. alining the screw holes.

CAUTION
Check fuel filter line at the respective
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fitting in the cover for looseness, and

tighten fuel line nut securely.

{12) Insert the filter element into the tank,
alining the screw holes. the vent line, and fuel line
with their respective fittings on the cover. Install
the ten lockwasher screws. Tighten screws evenly.

{13) Connect the fuel tank-to-air cleaner rear
vent line and rear fuel line to the fuel-tank-cover

fittings. Tighten nuts.

(14) Apply a coating of sealing compound
around the floor panel fuel gage inspection hole
cover opening. Position the inspection hole cover
over the opening and install the four lockwasher
screws. Tighten screws.

¢. Service Fuel Filter {Engine Compartment).

(1) Remove the sediment bow! blind nut and
gasket, and remove the sediment bow! and bowl
gasket. Discard the gaskets.

{2) Unscrew the cup and nut from the stud
and remove the element.

{3} Clean ali parts in dr‘v‘c}ea“"g
volatile mineral spirits and allow to dry

CAUTION

Do not use compressed air on the element,

since it will damage the element.

(4) Install the element on the stud, followed

venl or

iut. Tighten the nut.
a new bowl gasket on the sediment
bowl.

(6) Install the sediment bowl, sediment bowl
nut gasket. and the blind nut. Tighten nut.

{7} Remouval.

(2) Disconnect the outlet flexible line, the
inlet flexible line. and the priming system line (if
connected) at the fuel filter ifig. 2-105B).

(b) Remove the two nuts, lockwashers, and
bolts attaching the fuel filter to the generator
regulator mounting bracket and remove the fuel
filter.

fc) If the filter requires replacement,
remove the inlet and outlet elbows and the drain
plug. On engines equipped with a priming system,
remove the primer pump line elbow and the pipe
bushing from the upper opening at the fender side.
If the priming system has been disconnected from
the filter, remove the pipe plug and pipe bushing.
On engines not equipped with a priming system,
remove the pipe plugs from the two openings at the
feeder side.

(8) Inspection. Inspect the elbows, bushing,
drain and pipe plugs. and the priming system line
for cracks and damaged threads. Inspect the elbows
for distortion and other visual damage. Inspect the
flexible line hoses for damage and deterioration.
Replace parts as necessary.

{91 Installation.

fa) Install the two tube elbows in the inlet
and outlet openings in the fuel filter {model plate



side). Tighten elbows. Refer to figure 2-105 for
correct positioning of elbows.

(b) 1f the engine is equipped with a priming
system, install a bushing in the opposite upper
opening of the fuel filter. If the engine is not
equipped with a priming system, install a pipe plug
in the opening.

{c) Install a pipe plug in the lower opening
of the fuel filter. Tighten plug or plugs.

(d) Position the filter on the generator
regulator mounting bracket. Install two bolts
through the filter and bracket. Install a lockwasher
and nut on each bolt. Tighten nut.

{e) Connect the inlet (rear) flexible line to
the lower elbow.

(f) Tighten nut.

(g) Connect the outlet (front) flexible line to
the upper elbow.

(i) If the priming system line is to be
connected to the filter, install tube elbow in the pipe
bushing ( (9} (b) above) and connect the priming
system line to the elbow. If the line is not to be
connected, install a pipe plug in the bushing.

2-85. ruel Lines and Fuel Tank Vent Lines

a. General. Replacement of the fuel lines or the
fuel tank vent lines {fig. 2-106) is seldom necessary.
If a fuel line is restricted as a result of dirt or other
foreign matter in the fuel system, disconnect each
line in turn at both ends and blow the line out with
compressed air. Start with the fuel pump-to-
carburetor line and work toward the fuel pump. If
obstructions cannot be removed with compressed
air or if a line is cracked or damaged, replace the
affected lines as instructed below. If replacement
fuel lines are not available as assemblies, use
seamless tubing, flexible conduit, and fitting nuts.
Double flare the tube at each end, using a flaring
tool.

A Clip
B Intermediate fuel line
1 Flexible conduit
2 Tubing
3 Fitting nut
C Tank-to-filter line
1D Inverted flared tube elbows
E Filter-to-pump line
F Clip
G Master cylinder rear vent line
H Tank front vent line
J Front fuel line
K Clip
L Shutoff cock
M Double clip
N Tank intermediate vent line
P Intermediate fuel line
QQ Double clip
R Union tvent line)
S Clip
T Fuel tank
U Rear fuel line
V Tank rear vent line
W Double clip
X Union (fuel line)
Y Union tvent linel

Figure 2-106. Fuel lines, fuel tank vent lines. and related parts.
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b. Replace Fuel Pump to Carburetor Line.
Unscrew the fitting nuts from the elbow in the fuel
pump (fig. 2-104) and the carburetor (fig. 2-100
and remove the line. Install a new line, screwing the
fitting nuts firmly into place.

c. Replace Flexible Fuel Lines. A flexible fuel
line (G, fig. 2-104) is used to connect the shutoff
cock (L, fig. 2-106) to the fuel pump. Disconnect
the line at both ends and remove. Install a new
flexible line, screwing both fitting nuts into place.

d. Replace Shut-off Cock. Disconnect the
flexible line and the front fuel line at the shutoff
cock (L, fig. 2-106) by unscrewing the fitting nuts.

Remove the shutoff cock. Install a new shutoff -

cock, screwing the two fitting nuts into place.

¢. Replace Front, Intermediate, and Rear Fuel
Lines (Fig. 2-106). To replace the front, in-
termediate, or rear fuel line, disconnect both ends
of the line to be replaced by unscrewing the two
fitting nuts. Disengage the line from clips on the
frame and remove. When installing the lines, screw
the fitting nuts to their respective fittings, and
engage the line in the clips on the frame. On
vehicles equipped with a fuel filter in the fuel tank,
a union connects the intermediate and front lines.
Figure 2-106 shows the fuel lines, connections, and
clips.

J- Replace Fuel Tank Vent Lines. Replacement
of the fuel tank vent lines (fig. 2-106) may be
accomplished in the same manner as described in e
above for the fuel lines. If replacement vent lines
are not available as assemblies, use suitable lengths
of seamless tubing, flexible conduit, and. fitting
nuts. Double flare the tube at each end, using a
suitable flaring tool.

2-86. Fuel Tank, Filler Pipes, and Hoses
a. Remove fuel Tank.

(1} Drain the fuel tank.

(2) Remove the inspection hole cover from the
floor panel and disconnect the fuel tank rear vent
line (fig. 2-107) the rear fuel line, and the fuel gage
sending unit cable.

2-108

FUEL TANK TO AIR CLEANER |
REAR VENT LINE ,

L AIR CLEANER INLET VALVE

i

iy
FUEL TANK COVER

 FUEL GAGE SENDING UNIT

i
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£

!
§.
&

G UNIT CABLE

. RAPD 196347

Figure 2-107. Fuel tank cover, air cleaner inlet valve,

and fuel gage sending unit.
(3) Loosen the clamps on the filler pipe hose

and the filler pipe vent hose (fig. 2-108) and
separate both hoses from the tank.

FILLER PIPE VENT HOSE

%

HOSE CLAMPS
/7\‘ FRAME SIDE RAIL

: Sl  DRAIN PLUG ™ - RAPD 196343 4

Figure 2-108. Fuel tank—bottom view.



(4) Support the fuel tank, and remove the
nuts and lockwashers that secure the two tank
support straps (fig. 2-108) and holddown straps to
the fuel tank support frame crossmember. Swing
the two support straps down and toward the rear,
out of the way.

(5) Remove the tank by lowering the right end
first and working the left side from between the
frame side rail and the vehicle body, being careful
to avoid damage to the lower filler pipe and filler
pipe vent line.

{(6) Remove and discard the filler pipe hose
and the filler pipe vent hose.

(7} If the fuel tank is to be replaced, remove
the fuel tank cover complete with all related parts,
the cover gasket, and fuel gage sending unit.
Unscrew lower filler pipe and discard gasket.
Unscrew nut and vent lower line, the drain cock,
and drain plug (if so equipped).

b. Install Fuel Tank.

(1) Install the parts that were removed from
the tank (a(7) above), using new gaskets for the
lower filler pipe, the fuel gage sending unit {fig. 2-
109), and the fuel tank cover; and replacing any
parts that are unfit for further service.

FUEL TANK 2ol
HOLD DOWN STRA
SUEL TANK-TO /
“UAIRSCLEANERN
REAR VENT LINE

FILLER PIPE T 3
VENT.LINE LOWER :
TR FI{LER Pipe RAPD 195344

Figure 2-109. Fuel tank—top view (vehicle body removed).

(2) Apply a coating of liguid type gaske.
cement to the upper and lower filler pipes and the
upper and lower filler pipe vent lines, and install
new hoses on the upper filler pipe and upper vent
line. Use a 3-inch length of 214 inch (ID) hose for
the filler pipe and a 2-7 / 8-inch length of Y%-inch
(ID) hose for the vent line. Install the two hose
clamps on each hose, and push hoses on lower fillter
pipe and lower vent line as far as they will go.

{3) Install the tank in position under the two
holddown straps, raising the left end first to
position it between the frame left side rail and the

“vehicle body. Raise the right end of the tank into

place and support it from the bottom between the
support straps. Position the two support straps with
the strap ends inserted through the openings, in the
tank support cross member and the holddown
straps. Install a lockwasher and nut on each
support strap end. Tighten the nuts.

(4) Position the two hoses on the upper and
1ower filler pipes and upper and lower vent lines.
Position the hose clamps and tighten the hose
clamp screws.

(5) Working through the inspection hole in the
floor, connect the fuel tank rear vent line, the rear
fuel line, and the fuel gage sending unit cable (fig.
2-109).

(6) Install the inspection hole cover (para 2-
84 b (4)).

{7) Close the drain cock and fill the fuel tank.

CAUTION

When fi''ig the tank, always hold the

pump hose nozzle firmly against the

strainer tube to prevent static sparks. Do
not fill the upper filler pipe, since room
must be provided for expansion of fuel.

c. Replace Filler Pipe Strainer and/or Cap.
Remove the filler cap. unhook the safety chain, and
remove the strainer from the filler pipe (fig. 2-110).
Install a new strainer in the filler pipe, attach the
safety chain to the cap. anA install the cap.

REAR FENDER

Figure 2-110. Fuel fillercap. strainer, and upper filler pipe.
d. Replace Upper Filler Pipe.

(1) Loosen the lower hose clamps on the filler
pipe hose (fig. 2-108) and the filler pipe vent hose,
and free the two hoses {rom the lower filler pipe and
the lower vent line.

{2) On cargo truck M37 remove the eight nuts,
lockwashers, and screws that secure the side filler
fuel housing. and remove the housing. Remove the
two nuts, lockwashers, and screws that attach the
upper filler pipe support bracket to the left rear
wheel housing fig. 2-1111).
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Figure 2-111. Upper fuel filler pipe (cargo truck M37).

(3) On the ambulance truck M43 or telephone
maintenance truck M201 remove the two lock-
washer screws that secure the upper filler pipe
support bracket, working from the underside of the
left rear fender.

(4) Remove the filler pipe and attached hoses
by pulling them from the opening in the side of the
vehicle.

(5) Loosen the two hose clamps, and remove
the hoses and clamps from the filler pipe and the
vent line. Discard the hoses. Replace the hose
clamps if they are damaged.

{6) Clean the hose contacting surfaces of both
the upper and lower filler pipes and the upper and
lower vent lines, and apply a coating of liquid type
gasket cement to the surfaces. Install the filler pipe
hose on the upper filler pipe, using a 3-inch length
of 2V4-inch length of 214 -inch (ID) hose. Install the
vent line hose on the upper line, using a 2-7 / 8-inch
length of V4-inch {ID) hose. Install the two clamps
loosely on each hose.

(7) Install the upper filler pipe and attached
hoses. guiding the hoses over the lower filler pipe
and the lower vent line, and alining the screw holes
in the support bracket with those in the wheel hous-
ing or left rear fender.

i8) Install the filler pipe support bracket
retaining screws. For the cargo truck M37, install
the two capscrews, lockwashers, and nuts (fig. 2-
111). For the ambulance truck M43 or telephone
maintenance truck M201. install the two special
lockwasher screws from the underside of the fender
into the weld nuts on the bracket. Tighten the
parts.

{9) Position the filler pipe hose so it extends an
equal distance over the upper and lower filler pipes,
position the two clamps, and tighten the clamp
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screws. Position the vent line hose and hose clamps’
in the same manner. and tighten the clamp screws.

(10) For the cargo truck M37, install the side
fuel filler housing. Apply body sealing compound to
the flanged edges of the housing, and install it in
position. Install the five special screws that secure
the housing to the rear wheel housing and the floor
from the housing side, and install the three special
screws that secure the housing to the body panel
from outside the body (fig. 2-110). Install a lock-
washer and nut on each screw and tighten all nuts.

2-87. Fuel Gage Sending Unit and Air Cleaner
Inlet Valve

a. General. The fuel gage sending unit and the air
cleaner inlet valve are located at the top of the fuel
tank. Both are accessible when the inspection hole
cover is removed from the floor panel. The air inlet
valve, on vehicles of early production, is a part of
the fuel tank cover. On later vehicles the air cleaner
inlet valve (fig. 2-10) is a separate unit mounted on
the fuel tank cover.

b. Replace Fuel Gage Sending Unit (fig. 2-107).

(1) Remove the four lockwasher screws that
secure the inspection hole cover to the floor panel
and remove the cover.

{2) Disconnect the sending unit cable at the
cable connector.

(3) Remove the five screws and washers that
secure the sending unit to the fuel tank. Lift the
sending unit and tilt it toward the rear to remove
the float. Remove and discard the sending unit
gasket and clean the gasket surface of the tank.

(4) Apply a light coating of liquid type gasket
cement to both sides of a new sending unit gasket,
and install the gasket on the fuel tank.

(3) Install the fuel gage sending unit. inserting
the rear end of the float first. Position the unit on
the tank with the cable connector toward the rear.
Install the five special lead washers and special
screws. Tighten the screws evenly,

(6) Apply body sealing compound around the
inspection hole, and install the inspection hole
cover and four lockwasher screws.

¢. Replace Air Cleaner Inlet Valve.

{1} Remove the floor panel inspection hole
cover { b (1) above).

{2) Disconnect the fuel tank-to-air cleaner rear
vent line at the air cleaner inlet valve fitting.

{3) On vehicles with the inlet valve in the fuel
tank cover. disconnect the rear fuel line at the
elbow in the cover (fig. 2-109).

(4) I the inlet valve is a separate unit, remove
the six screws and lockwashers that secure the inlet
valve to the fuel tank cover (fig. 2-107). If the inlet
valve is a part of the cover. remove the 10 lock-
washer screws that secure the cover. Remove the air
cleaner inlet valve or the cover. Remove and



discard the inlet valve gasket or the cover gasket.

{5) Clean the gasket surface of the cover on the
fuel tank, being careful to prevent dirt from
dropping into the fuel tank.

(6) If the vent line fitting in the air inlet valve
{or cover) is not damaged, remove the fitting. If the
fuel line was disconnected for removal of the cover,
also remove the fuel line elbow.

(7) Apply a light coating of liquid type gasket
cement to both sides of a new gasket (air inlet valve
or fuel tank cover, as required) and install the
gasket.

(8) If the inlet valve is a separate unit, install
the valve on the cover, and install the six lock-
washers and screws.

(9) If the inlet valve is a part of the fuel tank
cover, install the cover on the tank with the fuel and
vent line openings in proper position for connecting
the lines (fig. 2-109). Install the 10 special lock-
washer screws.

{10) Install a tube elbow in the cover or a tube
connector in the air cleaner inlet valve. Tighten
fittings. If the fuel line elbow was removed, install a
tube elbow in the cover.

(11) Connect the rear vent line to the elbow in
the fitting in the inlet valve or cover. If the fuel line
was disconnected ((3) above) connect the rear fuel
line to the fuel line elbow. Tighten the line nuts.

(12) Install the floor panel inspection hole
cover (b (6) above).

2-88. Carburetor Controls and Linkage
a. Description.

(1) Carburetor controls include the hand-
operated choke and throttle controls and the foot-
operated accelerator. Linkage from the accelerator
pedal rod connects the rod to the throttle control
bellcrank which is connected to the carburetor
throttle by means of an adjustable rod. The throttle
control operates the throttle control lever which
engages the throttle control bellcrank.

{2} Organizational maintenance of the controls
and linkage includes adjustment of the choke
control (para 2-79a) and the throttle control
{(para 2-79 6 ) and replacement of the two controls

and linkage.
b. Replace Choke Control (fig. 2-12).
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Figure 2-112. Engine—right side.

(1) Loosen the choke control swivel screw (E,
fig. 2-100) and the screw in the choke control clip
(G, fig. 2-100) and withdraw the control from the
clip and swivel.

(2) Loosen the two screws that secure the
control clamp to the bracket on the dash.

(3) Unscrew the nut that secures the choke
control to the instrument panel. Hold the nut and
lockwasher and pull the control from the opening.

{4) Thread the new choke control through the
opening in the instrument panel and slip a lock-
washer and nut over the control. Continue to push
the control through the dash between the dash
bracket and the clamp.

(5) Position the control in the instrument
panel and screw the retaining nut into place.

(6) Insert the choke control through the choke
control clip (G, fig. 2-100} and the control wire in
the swivel on the choke lever (E, fig. 2-100). Adjust
the choke control (para 2-79 al before tightening
the swivel screw and choke control clip screw.

{7} Tighten the two dash bracket clamp
screws.
¢. Replace Throttle Control. Procedure for

replacement of the throttle control (H, fig. 2-91) is
the same as that for the choke control (b above).
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Figure 2-101 shows the throttle control connections
in the engine compartment. Adjust the throttle
control (para 2-79 b).

d. Remove Accelerator Linkage. Removal of
various components of the accelerator linkage (fig.
2-113 may be accomplished without removing all of
the linkage from the vehicle. However, if the ac-
celerator shaft and connecting linkage requires
replacement, remove the assembled parts as a unit.

Figure 2-113. Accelerator shaft and linkage.

(1) Detach the accelerator pedal rod from the
accelerator bellerank lever (fig. 2-113) by removing
the cotter pin and clevis pin.

(2) Disconnect the throttle return spring from
the return spring clip (fig. 2-101).

{3} Disconnect the right end of the accelerator
shaft from the throttle control bellcrank rod by
removing the cotter pin and flat washer, and
pulling the rod from the end of the shaft.

{4) Remove the two screws and lockwashers
that secure the accelerator shaft bracket and the
accelerator bellcrank lever bracket to the left side of
the clutch housing (fig. 2-113).

{5) Remove transmission access covers (para
2.75¢).

(6) Remove the capscrew and lockwasher that
secure the accelerator shaft bracket to the right side
of the clutch housing (fig. 2-113).

(7) Remove the accelerator shaft with
assembled parts from the opening in the driver’s
compartment.

{8) Remove the two screws that secure the
accelerator hinge to the left floor panel in the
driver’s compartment, and remove the accelerator
pedal and pedal rod.

¢. Inspect Accelerator Linkage.

(1} Inspect the accelerator pedal, pedal hinge,
and pedal rod for binding, distortion, or worn or
damaged parts. Keplace parts as necessary. Inspect
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the pedal rod weatherseal for deterioration and
damage. Replace the weatherseal if necessary.

(2) Inspect the accelerator shaft and shaft
bracket for broken welds, distortion, and wern
parts. Replace the shaft and bracket if necessary.

(3) Inspect the bellcrank lever, lever bracket,
bellcrank rod, and the throttle control bellcrank rod
and rod spring for wear, distortion, or other
damage. Replace parts as necessary.

f. Install Accelerator Linkage.

(1) If the weatherseal for the accelerator rod
was removed (e (1) above, install a new weather-
seal in the floor panel.

(2) Insert the accelerator pedal rod through
the weatherseal and position the pedal in the floor
panel. Install the two self-locking washers and
screws.

(3) Insert the accelerator shaft and assembled
parts through the opening in the driver’s com-
partment, and position the shaft bracket on the
clutch housing (fig. 2-113) with the screw holes in
the bracket alined with those in the clutch housing.
Secure the shaft bracket to the right side of the
clutch housing with a capscrew and lockwasher. Do
not tighten the screw at this time.

(4) Position the accelerator bellcrank lever
bracket between the accelerator shaft bracket and
the left side of the clutch housing (fig. 2-113), aline
the screw holes, and install the two capscrews and
lockwashers. Tighten the screws.

(5) Tighten the capscrew that secures the
shaft bracket to the right side of the clutch housing.

(6) Install the transmission access covers
{para 2-76 f).

{7} Attach the throttle control bellcrank rod to
the right end of the accelerator shaft, and install the
flat washer and cotter pin.

(8} Attach the throttle return spring to the
return spring clip (fig. 2-101).

(9) Aline the accelerator pedal rod with the
bellcrank lever and install the clevis pin and cotter
pin.

2-89. Engine Priming System and Primer
Pump (Vehicles So Equipped)
a. General.

{1} The engine priming system and primer
pump were provided on early tvpe vehicles to
facilitate starting the engine during extreme cold
weather operation. On some vehicles equipped with
the system, the line from the fuel filter to the primer
pump has been disconnected. rendering the system
inoperative.

{2} Organizational maintenance of the
components of the priming system includes replace-
ment of the lines from the fuel filter to the primer
pump, and from the primer pump to the intake
manifold; replacement of the three priming



nozzles, the primer pump, and the primer pump
inlet and outlet check valve balls.

(3) The most common cause for failure of the
priming system is gum or varnish formation in the
lines, nozzles, or fittings. When servicing the
system, clean all parts in drycleaning solvent or
volatile mineral spirits and blow out with com-
pressed air.

b. Replace Line from Fuel Filter to Primer
Pump.

(1) Disconnect the line from the fuel filter by
unscrewing the primer line nut from the elbow in
the fuel filter (fig. 2-105B). Disconnect the op-
posite end of the line from the primer pump body
by unscrewing the inlet nut and sleeve.

(2} Loosen the two dash bracket clamp
screws. Cut the inlet line at the front side of the
dash bracket and remove the two sections of the
line. Remove the cover from the front section of the
line, and discard the two sections of line and the
nuts.

{3) Cut a 25-inch length of 3/ 16-inch
seamless tubing. Insert one end of the tubing
through the extreme left opening in the dash,
between the dash bracket and the bracket clamp.
Install the cover over the front portion of the tubing
and install a fitting nut. Double flare the end of the
tubing with a flaring tool.

(4) Form the line as required to aline the
fitting nut with the elbow in the fuel filter, and
screw the nut to the elbow.

{5} Install the inlet line nut and sleeve on the
inner end of the tubing, flare the tubing ({3)
above}, and screw the inlet line nut to the inlet
valve connector in the primer pump body.

{6) Tighten the two dash bracket clamp
screws.

c. Replace Line from Primer Pump to Intake
Manifold.

(1} Disconnect the priming system line (R,
fig. 2-95) from the tee type nozzle in the rear port of
the intake manifold by unscrewing the line nut
from the nozzle. Disconnect the opposite end of the
line from the connector in the primer pump body by
unscrewing the line nut.

{2) Loosen the two dash bracket clamp
screws. Cut the line at the front side of the dash
bracket. and remove the two sections of the line.

{3) Cut a 48-inch length seamless tubing and
insert one end of the tubing through the extreme
right opening in the dash. between the dash bracket
and the clamp.

{4) Install a tube nut with sleeve on each end
of the tubing, flare the tubing ends, and screw the
tube nuts to the tee type nozzle in the intake
manifold rear port and the connector in the primer
pump body, forming the line as necessary to aline
the parts.

{5} Tighten the two dash bracket clamp
screws.

d. Replace Manifold Inlet Lines and Nozzles.

{1} Disconnect the manifold inlet lines from
the three nozzles in the intake manifold by un-
screwing the tube nuts. Remove the lines,

(2) Remove the elbow type nozzle from the
front port, the tee type nozzle and extension from
the middle port, and the tee type nozzle from the
rear port of the intake manifold.

(3) Clean the parts as described in a(3)
above. Replace parts as necessary.

(4) Install the tee type nozzle in the intake
manifold rear port, the tee type nozzle and ex-
tension in the center port, and the elbow type nozzle
in the front port.

(5) For replacing manifold lines, cut two
suitable lengths of seamless tubing, install two tube
nuts on each section of tubing, and double flare
both ends of each section with a flaring tool.

(6) Install the two manifold inlet lines, screw-
ing the nuts to the nozzles in the intake manifold.
Connect the line from the primer pump to the tee
type nozzle in the manifold rear port.

e. Remove Primer Pump.

{1) Disconnect the two fuel lines from the

pump by unscrewing the fuel line nuts from the

connectors.
{2} Pull the primer knob out enough to

provide access to the two flat spots on the pump
plunger stem. Hold the stem with a small wrench at
the flat spots, and unscrew the primer knob from
the stem. Remove the lockwasher.

{3) Remove the packing nut from the pump.

(4) Loosen the inner locknut securing the
pump body at the front (engine) side of the in-
strument panel and remove the mounting nut from
the rear (driver’'s compartment ) side of the in-
strument panel. Push the pump forward until the
stem clears the instrument panel. and remove the
pump.

(5) Remove the fuel inlet check valve con-
nector. the fuel outlet connector. and the outlet
check plug. spring. and ball. Remove the inner
locknut from the pump body if the nut is damaged.

f. Inspect Primer Pump.

{1) Clean the fuel inlet and outlet connectors,
the outlet check plug. ball, and spring in
drycleaning solvent or volatile mineral spirits.
Inspect the parts for damaged threads, cracks. and
abrasions. Replace parts as necessary.

(2) Inspect the pump body for damaged
threads. cracks. and distortion. Operate the plunger
stem and check for distortion and damaged or worn
packings. Replace the pump. if necessary.

g. Install Primer Pump.

{1} Install the fuel inlet check valve con-

nector. the fuel outlet connector, and the ball,
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spring, and outlet check plug in the pump body.
Install the inner locknut on the pump body if the
nut was removed.

(2) Insert the stem end of the pump in the
opening in the instrument panel from the cowl side.
Position the pump so that the fuel inlet connector is
down. Install the pump mounting nut on the rear of
the pump body at the driver’s compartment side of
the instrument panel. Tighten the nut until it
bottoms on the pump body. Tighten the inner
locknut at the front side of the panel against the
panel.

(3) Install the packing nut over the plunger
stem and tighten the nut fingertight. Install a lock-
washer in the opening in the knob, and install the
knob on the plunger stem. Hold the stem with a
small wrench at the flat spots and tighten the knob.

(4) Connect the fuel ?.let and outlet lines to
the inlet connectors, re .t ectively, tightening the
line nuts.

2-90. Exhaust Pipes, Muffler, and Tailpipe
a. Replace Muffler.
(1) Remove the two nuts, lockwashers, and

bolt which attach the lower exhaust pipe to the
muffler (fig. 2-114).
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Figure 2-114. Muffler. tailpipe. and exhaust pipes.

(2) Support the muffler and remove the two
nuts, lockwashers, and bolts which attach the
tailpipe to the muffler. Remove and discard the
muffler and two gaskets.

(3} Position new gaskets on the front and rear
flanges of the muffler and position the muffler
between the lower exhaust pipe and tailpipe with
the large opening of the muffler forward. Aline the
screw holes in the gaskets and flanges. and install
the two bolts and nuts for each flange. Tighten
nuts.

b. Remove Upper and Lower Exhaust Pipes and
Related Parts.

(1) Remove the two nuts and bolts that attach
the upper exhaust pipe to the exhaust manifold.

(2} Remove the two nuts and bolts that attach
the lower exhaust pipe to the muffler.
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(3) Remove the two nuts, lockwashers, bolts,
and plain washers that secure the exhaust pipe
clamp to the muffler front support bracket, and
remove the clamp. Remove the assembled upper
and lower exhaust pipes from the under side of the
vehicle. Remove and discard the upper exhaust
pipe-to-manifold gasket and the lower exhaust pipe-
to-muffler gasket.

(4} Loosen the nuts on the two eye bolts that
attach the upper exhaust pipe to the lower exhaust
pipe, disengage the eyebolts, and separaie ihe
pipes. Discard the upper-to- lower exhaust pipe
gasket.

12) Kemove the cotter pin and clevis pin that
secure each eyebolt to the upper exhaust pipe and
remove the eyebolts, nuts, and flat washers.

{6) 1f the muffler front support bracket (fig.
2-114) requires replacement, remove the two nuts,
lockwashers, and bolts that secure the support
bracket to the running board front hanger, and
remove the bracket.

c. Install Upper and Lower Exhaust Pipes and
Related Parts.

{1) If the muffler front support pracket was
removed (b (6) above), position a new bracket on
the running board front hanger and install two
bolts, lockwashers, and nuts.

(2) Install the flat washer and nut on each
exhaust pipe eyebolt, and attach the two eyebolts to
the upper exhaust pipe with the clevis pins and
cotter pins.

(3) Install a new upper-to-lower exhaust pipe
gasket on the lower exhaust pipe, install the upper
exhaust pipe. and engage the two eyebolts. Tighten
the eyebolt nuts lightly.

(4) Install new gaskets on the flange of the
upper exhaust pipe, and on the front flange of the
muffler. Install the assembled exhaust pipes,
alining them with the exhaust manifold and the
muffler.

{5) Install the two bolts and nuts to secure the
upper exhaust pipe to the exhaust manifold.

(6} Install bolts and nuts to secure the lower
exhaust pipe to the muffler.

{7) Tighten the four nuts and the two eyebolts
nuts evenly.

{8) Install a flat washer on each of the bolts
for the exhaust pipe clamp. Install the clamp,
alining the bolt holes in the clamp with those in the
muffler front support bracket. Install the two bolts
from the bracket side and install lockwashers and
nuts. Tighten the nuts.

d. Remove Tailpipe and Related Parts.

{11 Remove the two nuts, lockwashers, bolts,
and plain washers that secure the tailpipe clamp to
the muffler rear support bracket, and remove the
clamp (fig. 2-114).

(2) For the cargo truck M37 remove the two



nuts, lockwashers, and bolts that secure the tailpipe
bracket clamp to the tailpipe bracket, and remove
the clamp.

(3) Remove the two nuts and bolts that secure
the tailpipe to the rear flange of the muffler, and
remove the tailpipe. Remove and discard the
muffler-to-tailpipe gasket.

(4) If the muffler rear support bracket
requires replacement, remove the two nuts, lock-
washers, and bolts that secure the bracket to the
running board rear hanger, and remove the
bracket.

(5) If the tailpipe bracket (cargo truck M37)
requires replacement, remove the nut, lockwasher,
and bolt that secure the bracket to the frame side
rail, and remove the bracket.

e. Install Tailpipe and Related Parts.

Section XVII.

2-91. General

The sealed type cooling system includes the
radiator, fan, water pump, thermostat, water
passages in the engine, and connecting hoses.
Liquid is drawn from the bottom of the radiator by
the belt-driven centrifugal type water pump, cir-
culated through passages in the engine, and
returned through the upper hose to the radiator.
The fan, also belt-driven, draws air through the
radiator to cool the liquid in the radiator. The
thermostat located in the outlet elbow on the
cylinder head, restricts flow of coolant to the
radiator during the warmup period. When the
coolant reaches the activating temperature for the
thermostat, the thermostat opens, permitting full
circulation. Organizational maintenance of the
cooling system includes draining, filling, and
preventive cleaning of the system, and replacement
of parts such as hoses, fan, fan belt, water pump,
thermostat, and radiator.

2-92. General Service

WARNING
Before checking or draining radiator, turn
filler cap to the left until its stop is reached.
Cap is then in vented position to allow
pressure to escape. Noncompliance could
result in serious burns.
a. Drain Cooling System.

(1) If radiator is hot, remove the filler neck
cap (fig. 2-115) slowly to permit pressure to escape
through the vent in the cap. Open the radiator drain
cock (fig. 2-169) at front lower right corner of the
radiator core. If cooling system contains antifreeze,
drain it into a suitable container and save it for use
again.

(1) Position the tailpipe bracket (fig. 2-114)
cargo truck M37 on the frame side rail, and install
the bolt, lockwasher, and nut. Tighten the nut.

(2) Position the muffler rear support bracket
on the running board rear hanger and install the
two bolts, lockwashers, and nuts. Tighten the nuts.

(3) Install a new muffler-to-tailpipe gasket on
the rear flange of the muffler. Install the tailpipe on
the muffler and install the two bolts and nuts.
Tighten the nuts.

(4) Install a flat washer on each of the two
bolts, position the clamp, and install the two bolts
with washers from the bracket side. Install the two
lockwashers and two nuts. Tighten the nuts.

(5) For the cargo truck M37, install the
tailpipe bracket clamp and install the two bolts,
lockwashers, and nuts. Tighten the nuts.

COOLING SYSTEM
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Figure 2-115. Radiator and hoses.

(2) Open the drain cock at the left side of the
engine block.
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NOTE
Draining the radiator alone will not
completely drain the cooling system.

b. Fill Cooling System. Close the radiator drain
cock and the drain cock at the left side of the engine
block. Fill the system with coolant to a level 214
inches below the top of the filler neck. Refer to para
2-93 for application of corrosion inhibitor or an-
tifreeze compound. Turn the filler neck cap clock-
wise as far as possible to seal the system.

2.93. Preventive Cleaning
a. General.

(1) The cooling system must be cleaned at
least twice a year, before antifreeze is added and
again after it is removed. Rusty or otherwise
contaminated coolant or rust and grease deposits
inside the radiator indicate that cleaning of the
cooling system is necessary. Cleaning at the
prescribed intervals will reduce clogging and
overheating to a minimum and will largely
eliminate the necessity for corrective cleaning by a
higher echelon. If the cooling system is very dirty or
clogged so that overheating occurs, the conditions
must be reported to direct support maintenance
personnel.

{2) The entire cooling system must be
examined for leaks, both before and after cleaning
and flushing.

(3) The cooling system should never be
allowed to stay for an extended time without
protection, particularly after cleaning. Con-
siderable corrosion may take place in a few hours.

b. Cleaning Compound. The prescribed

cleaning compound is one with inhibitor (for engine

cooling system). It consists of two separated
components (aluminum chloride and oxalic acid);
these are intermixed immediately prior to use. The
components are packaged in a single container
having independent compartments. An inhibitor
{borax), is furnished in the same container in a
third separate compartment. Use one container for
the cooling system.
CAUTION

Do not under any circumstances mix the

materials with antifreeze compound’ or

corrosion inhibitor compound. Never mix

the water and the cleaning compound

before putting it into the cooling system.

Do not spill the compound on skin,

clothing, or painted portions of the vehicle.

If spilled, flush affected area with clean

water immediately.

¢. Engine Temperature. During engine idling
periods. required in cooling system cleaning
processes, it is important to cover the radiator and
keep the cover adjusted so that a temperature of
180° to 200°F. is maintained. The engine
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develops so little heat while running without load
that the thermostat valve remains partially or fully
closed. Covering the radiator opens the valve
quickly; but if the cover is removed, the valve will
close again, even though the temperature gage
shows little change.

NOTE

With the flow to the radiator restricted by

the thermostat valve, cleaning, inhibiting,

and flushing are not effected.

(1) Drain system by opening drain cocks
(para 2-92a ). Make certain temperature of
coolant has dropped considerably below 200° F.
before draining and refilling with cold water to
avoid cracking the block and head. If necessary,
use a wire to keep open any drain hole which tends
to become clogged. .

(2) Close the drain cocks {(para 2-92b),
pour water slowly into the radiator until the level is
within 2 inches of overflow pipe.

(3) Replace the filler neck cap. cover radiator
if necessary, start the engine, and run it at idling
speed until temperature reaches above 180° F.,
but not above 200°F. Then pour cleaning com-
ponents together into the hot radiator as specified
in b above. Allow engine to continue running for
30 to 60 minutes.

{4) Stop the engine and turn the filler neck
cap to release pressure. Since temperature rise can
be expected at shutdown, coolant temperature
should be allowed to drop considerably below
200°F. before draining and refilling with cold
water to avoid cracking the block and head. Then
remove the cap and drain the system competely.

e. Normal Flushing.

(1) With the engine stopped and the tem-
perature of the coolant considerably below
200° F., open both drain cocks.

{2) Add clean water and, while so doing, run
the engine at fast idle (drains open). Flush, con-
tinually flooding cooling system with clean water,
running the engine for 25 minutes.

{3) Stop the engine, close both drain cocks,
refill with clean water, leaving sufficient space for
the addition of inhibitor or antifreeze compound.

[. Inhibition. Add inhibitor, in amounts
specified in b above, to the radiator, fill to the
correct level with clean water, start and run the
engine at idle until the temperature reaches over
180° F., but does not rise above 200° F. Cover
the radiator, if necessary.

NOTE

If antifreeze compound is to be added after

flushing the radiator, do not add inhibitor;

discard it.

g. Pressure Flushing.

(1) To flush the radiator (fig. 2-116) proceed
as in (a) through f(g) below.
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Figure 2-116. Pressure flushing radiator.

fa) Drain the coonng system (para 2-92a }.

{b) Loosen the hose clamps on the radiator
inlet hose and outlet hoses and remove the inlet
hose and the outlet hoses and outlet tube (fig. 2-
115).

fc) Clamp a convenient length of new hose
to the radiator core outlet opening, and attach
another suitable length of hose to the radiator inlet
opening to carry away flushing stream (fig. 2-115).

{d) Connect the flushing gun to compressed
air and to a waterline, and clamp the nozzle of the
gun in the hose attached to the radiator outlet
opening.

(e) With the filler neck cap on tight, fill the
core with water and apply compressed air.

CAUTION
Turn on compressed air in short blasts to
prevent core damage.

(f) Allow radiator to fill with water and
again apply air pressure as before. Repeat this
process until the water comes out clear. Connect the
hoses, and proceed as in f above.

(g) Blow insects and dirt from radiator core
air passages, using water to soften obstructions.

(2) To flush the engine block (fig. 2-117),
proceed as in (a) through f(e) below.

i Somei
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Figure 2-117. Pressure flushing engine block.

faj Drain cooling system (para 2-92a ).

(b) Remove the radiator inlet hose (fig. 2-
115), the water outlet elbow, and thermostat (fig.
2-118). Install the outlet elbow and gasket.
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(¢j Loosen the hose clamp on the radiator
outlet hose (fig. 2-115), and disconnect the hose
from the water pump.

(d) Clamp the flushing gun nozzle firmly to
a length of hose attached securely to the outlet
elbow (fig. 2-117), and fill the engine with water,
partially covering the opening in the water pump to
insure complete filling.

{e) Turn on compressed air to blow out
water and loosen sediment. Repeat the process of
filling with water and blowing out with compressed
air, until flushing stream comes out clean.

(3) For complete removal of sediment, repeat
flushing process of the radiator core and engine
block in opposite directions.

(4) If the engine water jackets are badly
clogged so that they do not respond to regular
pressure flushing, engine should be replaced (para
2-75 and 2-76). and direct support notified for
corrective cleaning.

{5} Remove flushing equipment and the water
outlet elbow. Clean all hose connections of both
radiator and engine block. Clean out the radiator
overflow pipe. Inspect and lubricate the water
pump. Inspect the thermostat; clean it and check it
for proper operation.

(6) Install the thermostat (para 2-95¢).
Connect the hoses (para 2-94 ¢ ). Close both drain
cocks, test for leaks (B below), and proceed as in
f above.

h. Leaks. Pour water slowly into the radiator
until the system is approximately half full. Start
engine, run at idling speed, and fill the system
completely. Stop the engine and examine the entire
cooling system for leaks. Carefully check the
radiator hose connections, water pump mounting
bolts, gasket, water outlet elbow mounting bolts
and gasket, bypass elbow mounting bolts and
gasket, and the cylinder head bolts and gasket.

NOTE

Inspect the radiator core for leakage. This

is important because the cleaning solution

may uncover leaks which existed before

cleaning but were plugged with rust or
corrosion.
Leaks that cannot be corrected by organizational
maintenance must be reported immediately to
direct support maintenance personnel.

i. Coolant Seruice.

{1) When servicing the engine for operation at
anticipated temperatures above 32° F., f{ill the
system nearly full with clean water. Add corrosion
inhibitor compound in the proportion of one
container of inhibitor to each 4 gallons of cooling
system capacity. Then complete filling the system
with water.

{2} When servicing the engine for operation at
anticipated temperatures below 32° F., use the

procedure prescribed for reclaimed or new an-
tifreeze compound, whichever is to be used. Inspect
entire cooling system for leaks, and replace any
hoses not suited for extended use.

2-94. Hoses
2. Remove Radiator Inlet and Outlet Hoses and
Radiator Outlet Tube (fig. 2-115).

{1) Drain cooling system (para 2-92a).

(2) Loosen the radiator inlet hose clamps by
loosening the clamp screws. Remove the hose with
clamps. Remove the clamps from the hose if hose is
to be discarded or clamps must be replaced.

(3) Loosen the radiator outlet hose upper and
lower hose clamps. Remove the outlet hoses and the
outlet tube. Remove the clamps from the hoses if
the hoses are to be discarded or other clamps must
be replaced.

b. Inspection.

(1) Clean rust and scale from the outlet tube.
Clean all hose connections.

(2) Inspect the inlet and outlet hose clamps
for distortion, cracks, corrosion damage, or
stripped threads. Replace clamps as necessary.

(3) Inspect the outlet tube for corrosion
damage, cracked weld around pipe plug boss {on
vehicles so equipped), and other visual damage.
Replace tube as necessary.

c. Install Radiator Inlet and Outlet Hoses and
Radiator Outlet Tube (fig. 2-115).
NOTE

Apply a coating of liquid type gasket

cement around all hose connections and

gaskets.

(1) Install a 4-inch length hose on each end of
the outlet tube. Install a hose clamp on each end of
each outlet hose.

{2) Install the outlet tube with hoses attached
to the radiator outlet opening and to the water
pump. Position the clamps on the two hoses and
tighten the clamp screws.

(3) Install a hose clamp on each end of the
inlet hose. Position the hose on the engine water
outlet elbow and on the radiator inlet opening.
Position the clamps on the hose and tighten the
clamp screws securely.

d. Replace Water Pump Bypass Hose.

{1) Remove the two bolts and lockwashers
attaching the water pump bypass elbow to the
water pump (fig. 2-118).

{2) Loosen the two hose clamps and remove
the bypass elbow and hose. Remove the clamps and
discard the bypass hose and bypass elbow gasket.

{3} Install a hose on the water pump bypass
elbow. Install a hose clamp on each end of the hose.

{4) Clean both gasket contacting surfaces,
and install a new water pump bypass elbow gasket
on the water pump. Install the bypass elbow hose
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on the engine outlet elbow, and aline the boit holes
in the elbow flange with those in the gasket and
water pump. Install the two bolts with lockwashers
throngh the bypass elbow and gasket. Tighten bolts
evenly.

{5} Position both clamps and tighten screws.

{6} Fill the cooling system (para 2-92b).
2-95. Thermostat

a. General Replacement of the thermostat may
be necessary if the unit is inoperative, or if it is
desired to change the type of thermostat.

6. Removal.

(1} Drain sufficient coolant from the cooling
system {para 2-92 al to lower the level to below the
cvlinder head.

12} Loosen the hose clamp that secures the
radiator inlet hose to the engine water outlet elbow
{fig. 2-115). and remove the hose from the elbow.

{3) Remove the two bolts and lockwashers
that attach the water pump bypass elbow to the
water pump (fig. 2-118).

i4) Remove the two bolts that secure the
engine water outlet elbow to the cylinder head, and
remove the outlet elbow and bypass elbow as a unit.
Remove and discard the bypass elbow gasket.

(51 Remove the thermostat, the thermostat
gasket, and the outlet elbow gasket. Discard
gaskets.

c. Installation.

{t) Clean the gasket contacting surfaces and
hose contacting surfaces thoroughly. Apply a
coating of liquid type gasket cement to both sides of
a new outlet elbow gasket and a new bypass elbow
gasket (fig. 2-118).

(21 Install the outlet elbow gasket on the
¢ylinder head and the bypass elbow gasket on the
water pump.

{3+ Install a new thermostat gasket on the top
of the thermostat, and install the thermostat in the
evlinder head with the word FRONT toward the
radiator and coils of thermostat down into block.

i4) Mount the assembled elbows in position
and install the two bolts in the outlet elbow, and the
two lockwashers and bolts in the bypass elbow.
Tighten all bolts evenly.

‘51 Apply liquid type gasket cement to the
outlet elbow at the hose connection. Install the
radiztor inlet hose on the elbow, and tighten the
hose ciamp.

{6) Fill the cooling system (para 2-92 b).
2.96. Fan and Generator Drive Belt

a. Adjustment. Loosen the generator adjusting
arm bolt, and move the generator toward or away
from the engine to provide l4-inch deflection of the
helt (fig. 2-1191). Tighten the adjusting arm boit.

2-120

- . A : i

GENERATOR MOUNTING sqrs‘jg RAPD 196354
Figure 2-119. Adjusting fan and generator drive belt.
b. Replacement.

{1} Loosen the generator adjusting arm bolt
(fig. 2-119) and push the generator toward the
engine as far as possible. Disengage the belt from
the generator drive pulley, the crankshaft pulley,
and the fan drive pulley and remove the belt over
the fan blades.

{2) Place a new belt over the fan blades,
install it in position on the crankshaft pulley, the
fan drive pulley, and the generator drive pulley.
Adjust the belt (a above).

2-97. Radiator

4. Removal

(1) Drain cooling system (para 2-92 a).

(2) Remove the radiator inlet and outlet hoses
(para 2-94 a).

(3) Remove fan and fan drive pulley.

(4) Remove the three bolts, lockwashers, and
flat washer which secure each side of the fan shroud
and radiator to the radiator support (fig. 2-115).

(5} Move the fan shroud back out of the way
over the water pump, move the radiator back far
enough to clear the upper baiffle, and lift out the
radiator.

CAUTION
Exercise care to avoid damaging the
radiator core against the fan blades.
b. Installation.

(1) Position the radiator in the radiator
support.

{2) Position the fan shroud, alining the bolt
holes in the shroud and radiator with those in the
radiator support.

{3} Install a lockwasher and a flat washer on
each of the six bolts (fig. 2-115). Insert bolts
through the holes in the fan shroud and radiator.
Tighten the bolts evenly.

(4} Install the radiator inlet and outlet hose
{para 2-94 ).



(5) Fill cooling system (para 2-92 b}.

2-98. Fan, Fan Drive Pulley, and Water Pump
a. Remove Fan and Related Parts.

SPACER

LOCK WASHER
BOLT (FAN) ;

(1) Loosen tne tan belt {para 2-96b) and
disengage it from the fan pulley (fig. 2-120).

LOCK WASHER oG~
%\E"LOCK WASHER
BOLT (LONG)

—FAN DRIVE PULLY

TA 000818

Figure 2-120. Fan. water pump, and related parts—exploded view.

(2} Remove the four bolts and lockwashers
that secure the fan, spacer, and fan drive pulley to
the pulley hub and remove the fan, spacer, and fan
drive pulley.

b. Inspection. Inspect the fan for loose blade
rivets, distortion, worn bolt holes, or other damage.
Inspect the pulley and spacer for cracks and
distortion. Replace worn or damaged parts as
necessary. If fan drive pulley does not have ignition
timing marks, proceed to mark the pulley using one
of the following procedures:

(1) When avaiuable, use the discarded or
replaced pulley as a template to locate the timing
marks.

(2) If discarded pulley is not available, the
timing marks can be located as follows:

fa) Using a protractor, locate a point that is
60° right from the center of hole No. 2, and 5°
left from the center of hole No. 3 (fig. 2-121).
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Figure 2-121. Location of ignition marks on fan drive pulley.

(b) Lay a straight edge through this point
and the center of hole No. 1 and scribe the top dead
center (TDC) mark on the pulley.

(c) Locate and scribe additional marks.

¢. Install Fan and Related Parts.
(1) Install the fan drive pulley on the pulley

~hub with the dished side toward the water pump.

Position the fan belt over the pulley and install the
spacer and fan. Aline the four bolt holes in the fan,
spacer, and pulley with those in the pulley hub and
install the four lockwashers and four bolts. Tighten
holts evenly.

(2) Adjust the fan belt (para 2-96a).

d. Remove Water Pump.

(1} Drain the cooling system (para 2-92a).

{2) Remove the fan and related parts (a
above).

{3) Remove the two bolts and lockwashers that
secure the bypass elbow to the water pump (fig. 2-
118).

(4) Remove the three bolts and lockwashers
that secure the water pump to the cylinder block,
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move the generator adjusting arm out of the way,
and remove the water pump.

{5} Remove and discard the water pump
gasket and the bypass elbow gasket.

(6} If the generator adjusting arm is to be
replaced, remove the bolt and plain washer that
secures the arm to the generator, and remove the
arm.

e. Inspection. Clean the mating surfaces on the
water pump, cylinder block, and bypass elbow.
Inspect the water pump for cracks. loose body
parts, and other damage. Replace the pump, if
necessary,

f. Install Water Pump.

(1) If the generator adjusting arm was
removed (d{6) above), position the arm on the
generator and install the plain washer and bolt,
tightening the bolt only fingertight.

(2) Apply a coating of liquid type gasket
cement to both sides of the water pump gasket and
the bypass elbow gasket, and install the gaskets in
position.



(3) Position the pump on the cylinder block,
alining the bolt holes in the pump, gaskets, cylinder
block, and bypass elbow. Install a lockwasher and a
bolt at the right side of the pump. Install a lock-
washer and a bolt in the lower bolt hole. Aline the
hole in the generator adjusting arm with the bolt
hole at the left side of the water pump, and install a
lockwasher and bolt. Tighten the three holts evenly.

{4) Install the two lockwashers and bolts to
secure the bypass elbow to the water pump.
Tighten the bolts.

{5) Install the fan and related parts { ¢ above).

(6) Fill the cooling system (para 2-92b).
2-99. Temperature Gage Sending Unit

a. General. When replacing the water tem-
perature gage sending unit, be sure to install the
correct type unit for the gage. The temperature
gage kit includes a replacement gage and sending
unit. If the gage is replaced (para 2-33 ¢}, replace
the sending unit also.

b. Removal (fig. 2-122).

(1) Drain sufficient coolant from the cooling
system to lower the level to below the cylinder head.

Figure 2-122. Water temperature gage sending unit removed.

(2) Disconnect the sending unit cable at the
cable connector on the sending unit.

(3} Unscrew the sending unit and remove it
from the cylinder head.

c. Installation.

(1) Coat the threads of the sending unit (fig. 2-
122) with liquid type gasket cement, install the unit
in the cylinder head, and tighten.

(2) Connect the sending unijt cable at the cable
connector.

2-100. Drain Cocks

a. Removal

(1) Drain the cooling system (para 2-92a).

{2) Unscrew the drain cock (fig. 2-169) from
the front of the radiator.

{3) Unscrew the cylinder block drain cock (fig.
2-89) from the cylinder block or pipe coupling (on
vehicles so equipped) at the left side of the cylinder
block. If the coupling or pipe nipple is damaged,
unscrew the nipple and coupling from the cylinder
block, and discard, since these parts are not
required.

b. Installation.

(1) Install the drain cock in the pipe coupling
or cylinder block (fig. 2-89), and tighten.

(2) Install the drain cock in the radiator.

(3) Close both drain cocks and fill the cooling
system (para 2-92b).
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Section XVIIl. TRANSMISSION AND POWER-TAKEOFF

2-101. General

4. The transmission is a helical gear, synchroshift
unit, with four forward speeds and one reverse. On
vehicle equipped with a winch, the power-takeoff is
mounted at the left side of the transmission.

b.Transmission assembly (model 420) complete
with cover assembly is installed in current
production M37B1, M43B1l, and MZ201B1
vehicles. This transmission assembly is in-
terchangeable with transmission assembly (model
88950) which was used in the M37, M43, and
M201 vehicles.

c. Component parts of these transmissions are
not interchangeable. Both transmissions are helical
gear synchroshift type. Power-takeoff assemblies on
winch equipped vehicles must be matched or
modified.

d. Organizational maintenance operations in-
clude replacement of the transmission and gear
shift lever, the power-takeoff cover gasket or
gaskets, and the filler and drain plugs; and
emergency replacement of the transmission top
cover and / or gasket, and the transmission with or
without the power-takeoff.
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2-102. Gear Shift Hand Lever

4. Removal. Remove the nut, lockwasher, and
bolt that clamps the gear shift hand lever to the
gear shift lower lever and remove the hand lever.

b. Installation. Position the hand lever on the
lower lever and install the bolt, lockwasher, and
nut. Tighten the nuts. ,

2-103. Power-Takeoff Cover Gasket

a. General. The transmission is provided with
one or two power-takeoff covers, the n:iiiber
depending on whether a power-takeoff is used. On
transmissions with power-takeoff, one cover is
attached to the right side of the transmission and on
a transmission without power-takeoff, a second
cover is used at the left side. If either cover gasket is
damaged or deteriorated, causing leakage of
transmission lubricant, replace the gasket
( bbelow).

b. Replacement. Both cover gaskets are removed
and installed in the same manner.

(1) Remove the drain plug (S, fig. 2-123) from
the bottom of the transmission case and drain the
lubricant into a clean container. Install the drain
plug and tighten.
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Figure 2-123.
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{2) Remove the six capscrews and lockwashers
that secure the cover to the transmission case (fig.
2-124) remove the cover and cover gasket. Discard
the gasket.

T TRANSFER
HAND BRAKE LEVER ~ SHIFT

CLUTCH
HOUSING .

£R BRACKET S
: GaskeT ik
pes POWER-TAKE-OFF COVER ¢

SCREW AND LOCK WASHER
T ey

“RAPD 196406

Figure 2-124. Transmission—right side.

(3) Clean the gasket surfaces of the case ana
the cover thoroughly.

(4) Apply liquid type gasket cement to both
sides of a new gasket and position the gasket on the
-cover. Position the cover and gasket on the case,
alining the screw holes. Install the six lockwashers
and capscrews. Tighten the screws evenly.

(5) Fill the transmission to the proper level
with the correct grade of lubricant. Refer to
lubrication order LO 9-2320-212-12. Use the
lubricant which was drained from the transmission
if it is clean and of the correct grade.

2-104. Transmission Case Top Cover and /or
Gasket
4. Coordination with Direct Support Main-
tenance Unit.Replacement of the transmission case
top cover and / or cover gasket is normally a direct
support maintenance operation, but it may be
preformed in an emergency by the using
organization, provided authority for performing
such replacement is obtained from the responsible
commander. A replacement cover may be obtained
from the direct support unit.
b. Removal
{1) Remove the transmission access cover
{para 2-75g).
{2) Disengage the battery-to-starter cable from
the cable clip (fig. 2-125).
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Figure 2-125. Transmission—installed.

(3} Clean wne top cover and remove the six
bolts and lockwashers that secure the cover to the
transmission case. Remove the cabie c¢lip from the
right front corner, and remove the cover (fig. 2-
126). Remove and discard the cover gasket.

SHIFVER FORKS .

TOP COVER

REVERSE
SHIFTER SHAET
X

Figure 2-126. Transmission top cover removed.

{4) Clean the gasket surtaces of the trans-
mission case and cover thoroughly. exercising care
to prevent any dirt or other foreign matter from
entering the case.

c. Installation.

(1) Apply a coating of liquid type gasket
cement to both sides of a new cover gasket and
position the gasket on the transmission case.

{2) Install the cover carefully, engaging the
rear shifter fork in the transmission sliding gear, the
reverse shifter fork with reverse shifter shaft. and
the front shifter fork in the sliding cluteh (fig. 2-
120).

(3) Install a lockwasher and bolt for the left



front bolt opening (fig. 2-125) and a 3;-inch lock-
washer and bolt for each of the other five openings,
attaching the cable clip at the right front corner.
Tighten the bolis evenly.

(4) Engage the battery-to-starter cable in the
cable clip.

(5) Install the transmission access cover (para
2-76 f).

d. Record Replacement.Record the replacement

on the appropriate forms in accordance with TM

38-750.

2-105. Transmission
{Fig. 2-124)

a. Coordination with Direct Support Main-
tenance Unit. Replacement of the transmission is
normally a direct support maintenance operation,
but may be performed by the using organization,
provided authority for performing such
replacement is obtained from the responsible
commander, A replacement transmission may be
obtained from the direct support maintenance unit.

b. Removal. Removal operation described below
are for a transmission with power-take-off. When
replacing a transmission without power-take-off,
disregard steps pertaining to the power-takeoff and
winch drive shaft.

(1} Remove the transmission access cover
(para 2-75¢g).

(2) Remove the three screws and lockwashers
that secure the handbrake and transfer lever
bracket to the right side of the transmission case.

(3) Disengage the battery-to-starter cable from
the clip on the transmission top cover {fig. 2-125).

(4) Remove the four nuts, lockwashers, and
bolts that secure the intermediate propeller shaft to
the companion flange on the transmission (fig. 2-
125). Secure the shaft to keep it off the floor.

{5) Remove the four bolts and lockwashers
that secure the transmission to the clutch housing.
Using jacks or a dolly, move the transmission

straight back to disengage the main shaft from the
clutch housing and the splined yoke of the winch
drive shaft from the drive shaft. Lower the trans-
mission and remove it.

(6) If the transmission is to be replaced,
remove the winch drive shaft rear universal joint
from the power-takeoff drive shaft (para 2-155a
(4)).

c. Installation.

{1} Clean the machined surfaces of the
transmission and the clutch housing thoroughly.

(2) Install the winch drive shaft rear universal
joint on the power-takeoff drive shaft (para 2-155¢
{1) and (2)).

(3) Using jacks or a dolly, position the
transmission and move it forward to engage the
transmission shaft in the clutch; at the same time,
guide the winch drive shaft into the tront yoke of
the rear universal joint on the power-takeoff drive
shaft, alining the universal joint journals. Do not
attempt to force the transmission into the clutch by
hammering or other extreme methods.

{4) Install four lockwashers and bolts.
Tighten the bolts evenly. Remove the jacks or dolly.

{5) Connect the intermediate propeller shaft
to the transmission companion flange and install
four bolts, washers, and nuts. Tighten the nuts
evenly.

{6) Engage the battery-to-starter cable in the
clip on the transmission cover (fig. 2-125).

(7) Place the assembled handbrake lever and
transfer shift levers and bracket in position at the
side of the transmission and install the three lock-
washers and screws (fig. 2-124). Tighten the screws
evenly.

(8) Install the transmission access cover (para
2-76 f).

d. Record Replacement. Record the trans-
mission replacement on appropriate forms in ac-
cordance with TM 38-750.

Section XIX. TRANSFER

2-106. General

a4. The transfer (fig. 2-70) is of the two-range
tvpe and provides a means of transferring engine
power to the front and rear axles. The handbrake
band and drum are mounted at the rear of the
transfer. The speedometer drive pinion is actuated
by the transfer driven shaft.

b. Organizational maintenance operations in-
clude adjustment of the transfer control linkage,
replacement of the speedometer drive pinion, air
vent, and emergency replacement of the transfer.
The vent is serviced in the same manner as the vent
for the front axle (para 2-118a).

2-107. Transfer Control Linkage Adjustment
NOTE
The key letters noted in parentheses are in
figure 2-70 except where otherwise in-
dicated.

&. General. The transfer control shifter lever rod
and declutch shifter lever rod must be properly
adjusted to prevent disengagement of the clutch
gears.

b. Check Operation of Shifter Shafts.

(1) Remove the two cotter pins that secure the
declutch shifter lever rod (U) and control shifter
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lever rod (T) to the shifter shafts (R) and (S), and
disengage the rods from the shafts.

{2) Jack up one rear wheel from the floor far
enough to permit the wheel to be rotated. Block the
other wheels and release the handbrake.

{3) While an assistant rotates the rear wheel,
move the shifter shafts in and out by hand. Make
certain that the poppet ball for each shaft engages
in the detent slots as the shifts are accomplished.

c. Adjust Control Shifter Lever Rod.

(1) Push the shifter shaft (R) in until the
poppet ball engages in the slot, indicating that the
transfer is in high range.

(2) Move the transfer shift control lever (Q,
fig. 2-91} forward until approximately one-half
inch exists between the lever and the front end of
the lever slot in the transmission access cover.
While an assistant holds the lever in this position
check the alinement of the control shifter lever rod
(T) with the hole in the shifter shaft (R). If ad-
justment of the rod is necessary, loosen the nut (H)
on the front end of the rod and turn the rod in turns
of 360-degrees in or out until proper alinement is
obtained. Insert end of rod through shifter shaft
(offset of rod down) and install a cotter pin.
Tighten nut (H) at the front end of rod.

(3) Move the shifter lever to the rear until the
poppet ball engages in the slot, indicating that the
transfer is in low range.

d. Adjust Declutch Lever Rod (fig. 2-91).

(1) Push the shifter shaft (S} in until the
poppet ball engages in the slot, indicating that the
front axle is engaged.

{2) With the transfer shift control lever (Q,
fig. 2-91} in the low range position as described in c
(3) above, move the transfer declutch control lever
(R, fig. 2-91) forward until approximately 14 inch
clearance exists between the bosses of both levers.
While an assistant holds the lever in this position,
check the alinement of the declutch shifter lever rod
(U) with the hole in the shifter shaft (S). If ad-
justment of the rod is necessary, loosen the nut on
the front end of the rod and turn the rod in turns of
360° in or out until proper alinement is obtained.
Insert the end of the rod through the shifter shaft
(offset of rod down) and install a cotter pin.
Tighten the nut (H) at the front end of the rod.

NOTE

Do not change the position of the declutch

shifter lever rod to establish the correct

clearance., since this lever has been
positioned properly if instructions in ¢
above were followed.
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(3) Remove the jack and blocking.

2-108. Speedometer Drive Pinion and Oil Seal
a. Removal (Fig. 2-70).

(1) Disconnect the speedometer shaft (N)
from the pinion retaining nut (Q).

(2) Unscrew the pinion retaining nut from the
bearing retainer. Remove the nut and drive pinion.

(3) Remove the pinion and the pinion oil seal
from the retaining nut. Discard the oil seal.

b. Installation (Fig. 2-70).

(1) Position speedometer drive pinion in the
bearing retainer, making certain that the pilot at
the lower end of the pinion engages in the hole of
the retainer boss.

(2) Place speedometer drive pinion oil seal in
the drive pinion retaining nut (Q), and install the
nut in the bearing retainer. Tighten the nut.

(3) Connect the speedometer shaft (N)
engaging the shaft core with the drive pinion, and
screw the shaft nut to the pinion retaining nut.

2-109. Transfer

NOTE

The key letters noted in parentheses are in

figure 2-70 except where otherwise in-

dicated.

a. Coordination with Direct Support Main-
tenance Unit. Replacement of the transfer is
normally a direct support maintenance operation,
but may be performed in an emergency by the using
organization, provided authority for such
replacement is obtained from the responsbile
commander. A replacement transfer may be ob-
tained from the direct support maintenance unit.

b. Remove Transfer.

(1) Working from the underside of the
vehicle, disconnect the propeller shaft from the two
output shaft companion flange (L) and the input
shaft companion flange (B) by removing the four
nuts, lockwashers, and bolts that secure each
propeller shaft yoke. Secure the propeller shafts to
the frame to keep them off the floor.

(2) Disconnect the transfer control shifter
lever rod (T} and the declutch shifter lever rod (U)
at the transfer by removing the cotter pin that
secures each rod to the shifter shafts (R and S}, and
disengage the rods.

{3} Disconnect the speedometer shaft (N)
from the pinion retaining nut (Q).

(4} Remove the cotter pin and clevis pin that

secures the handbrake control rod to the cam levers
(fig. 2-127).
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Figure 2-127. Transfer—rear view.

{5) Remove the nuts, lockwashers, and plain
washers from the four transfer mounting bolts (fig.
2-128).

Figure 2-128. Transfer—bottom view.

{6) Support the transfer with jacks or a doliy
and remove the eight nuts, lockwashers, and bolts
that secure the rear cross member (fig. 2-128) to
the gusssets on the frame side rails. Remove the
rear cross member.

WARNING

Exercise extreme care when removing the

transfer. Support it adequately and prevent

it from dropping and causing damage to

the transfer or serious injury to personnel.

{7) Remove the four transfer mounting bolts
{fig. 2-127). Move the transfer to the rear to clear
the front cross member, lower the transfer, and
remove it from underneath the vehicle. Remove the
four spacers and eight insulators from the left and
right mounting brackets (fig. 2-127).

¢. Remove Mounting Brackets and Speedometer
Drive Pinion.

(1) Remove the locking wire from the two
mounting bracket bolts (M, fig. 2.71) for each
mounting bracket.

(2) Remove the two bolts and lockwashers
from each bracket and remove the two brackets.

(3} Remove the speedometer drive pinion
{(para 2-108a).

d. Inspection. Inspect the mounting brackets
and mounting parts for cracks and distortion.
Inspect the mounting boits for damaged threads.
Check the insulator spacers for damage or
distortion, and the insulators for damage or
deterioration. Replace parts that are unfit for
further service.

e. Install Mounting Brackets and Speedometer
Drive Pinion.

(1) Install the speedometer drive pinion (para
2-1080).

{2) Position the mounting brackets on the
transfer.

NOTE

The left (large) bracket and right (small)

bracket are installed in the same manner,

but are not interchangeable.

{3) Install a lockwasher on each mounting
bracket bolt {M, fig. 2-70) and install the two bolts
for each bracket. Tighten the bolts and secure with
locking wires.

f- Install Transfer.

(1) Install the eight insulators in the mounting
brackets with the larger diameters of the insulator
toward the brackets, and install an insulator spacer
from the upper side through each pair of insula-
tors (fig. 2-127).

(2} Position the transfer on the front cross
member. Support the transfer in this position with
jacks or blocking.

{3) Position the rear cross member under the
frame side rail gussets, alining the bolt holes in the
crossmember with those in the gussets and
mounting bolt spacers. Install the eight bolts from
the upper side, and lockwashers and nuts to secure
the crossmember (fig. 2-127 and 2-128). Tighten
the nuts.

{4) Install a transfer mounting bolt through
each of the four spacers (fig. 2-70). Install a plain
washer, lockwasher, and nut on each bolt, Tighten
the nuts evenly.

{5} Remove the jacks or blocking that were
used to support the transfer.

{6) Attach the handbrake control rod to the
two cam levers with the clevis pin and cotter pin.

{7) Connect the speedometer shaft {N) to the
pinion retaining nut (Q).

{8) Aline each propeller shaft with its
respective companion flange and instail the four
bolts. lockwashers, and nuts for each shaft. Tighten
the nuts to 40-50 foot-pounds torque.

{9) Adjust the transfer control linkage (para
2-107).

2-129



(10) Adjust handbrake (para 2-130).
&. Record Replacement. Record the transfer

replacement on appropriate forms in accordance
with TM 38-750.

Section XX. PROPELLER SHAFTS

2-110. General

The intermediate propeller shaft (C, fig. 2-70)
transmits power from the transmission to the
transfer. The front propeller shaft (J, fig. 2-70) and
rear propeller shaft (fig. 2-127) divert power from
the transfer to the front and rear axles respectively.
Complete interchangeability is provided on the
roller bearings, bearing oil seals, bearing oil seal
retainers, and snaprings for all universal joints;
however, the journals and yokes of the intermediate
propeller shaft are of greater width than those
provided for the other two propeller shafts.
Organizational maintenance operations include
replacement of the propeller shafts and the
universal joints or related parts. When replacing
the rear propeller shaft, be sure to install the correct
shaft for the vehicle involved, refer to paragraph 1-
8 k for the correct length.

2-111. Propeller Shaft Removal and In-
stallation

a. Removal Procedure is the same for all

BEARINGS

SPLINED YOKE
LUBRICATION FITTING

propeller shafts. Remove the four nuts, lock-
washers, and bolts that secure each universal joint
flange yoke to the companion flanges on the
transfer, transmission, or differential and remove
the shaft.

b. Installation.

NOTE

When installing the propeller shafts, be

sure to install the front and rear shafts with

the splined yoke toward the transmission

(fig. 2-70).
Place the shaft in position at the companion
flanges, alining the bolt holes. Install the four bolts,
lockwashers, and nuts for each flange yoke.
Tighten the nuts to 40-50 foot-pounds torque.

2-112. Propeller Shaft Disassembly and Re-
assembly
(Fig. 2-129.)

Ol SEAL CAP
OIL SEAL WASHERS

RAPD 196414

Figure 2-129. Propeller shaft—exploded view.

a. Disassemble Propeller Shafts. Disassembly
procedure is the same for all propeller shafts.
(1) Remove the propeller shaft (para 2-
111a ).
{2) Unscrew the oil seal cap from the splined
yoke and remove the oil seal and two oil seal
washers from the cap.
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13} Remove the splined voke from the shaft.
(4) Remove the lubrication fitting from the
splined voke.

b. Disassemble Universal Joints. All universal
joints are disassembled in the same manner, with
the exception of the lubrication fittings for the
intermediate propeller shaft journals.



{1} Place the universal joint in a vise and
compress the two bearings sufficiently to remove
the two snaprings (fig. 2-130). Change the position
of the joint in the vise and remove the other two
snaprings.

£l cie0 196415

Figure 2-130. Removing bearing snaprings.

(2} Press the four bearings from the universal
joint in an arbor press, or remove them in the
manner shown in figure 2-131. For this method,
place the universal joint in a vise with a 1)4-inch
heavy-duty socket over one bearing and a Y4-inch
socket against the opposite bearing. Tighten the
vise to force the bearing from the yoke, being
careful not to damage either oil seal retainer as the
bearing is removed. Remove the other three
bearings in the same manner. Separate the two
yokes and remove the journal.

RAPD 356677

Figure 2-131. Removing bearings.

(3) Remove the four bearing oil seals from
each journal.

NOTE

Do not remove the oil seal retainers unless

they are to be replaced, since the retainers

must fit snugly on the journal.

{4) Remove the lubrication fitting from each
journal.

c. Inspection.

{1) Clean the parts in drycleaning solvent or
volatile mineral spirits and dry with compressed
air.

{2) Inspect the splined yoke and tube for
distortion, cracks, and worn or damaged splines or
bearing surfaces.

(3) Inspect the flange yokes for distortion,
cracks, and worn or damaged bearing surfaces.

(4) Inspect the journals for damaged or worn
bearing surfaces, damaged oil seal retainers, and
distortion.

(5) Replace parts that are unfit for further
service. The universal joint repair kits provide
journals with oil seals and retainers installed,
journal bearings, and bearing snaprings.

d. Assemble Universal Joints.

(1) For the front or rear propeller shaft, install
a lubrication fitting in each journal, and tighten the
fittings so they are properly positioned for grease
gun connections. For the intermediate propeller
shaft journals, install a lubrication fitting.

(2) Prepare new bearing oil seals by soaking
them in light engine oil for 10 minutes. If the four
oil seal retainers were removed from the journal
{h (3) above). install new retainers. Install a new
oil seal in each retainer.

NOTE

Replace the oil seals whenever the

universal joint is disassembled.

(3) Position the journal in the splined yoke or
tube, so the lubrication fitting is toward the splined
voke or tube (front or rear propeller shaft). Install a
bearing at each side of the yoke, over the journal,
pressing the bearings into position with an arbor
press or between the jaws of a vise. Force the
bearings in until the bearing oil seals are com-
pressed. and install a new snapring for each
bearing., making certain that the rings are fully
seated.

¢. Assemble Propeller Shaft.

{1) Install a lubrication fitting in the splined
voke.

{2) Place an oil seal washer on each side of the
oil seal and install the parts in the cap. Position the
cap on the shaft.

(3} Install the shaft in the yoke, matching the
blind splines. Screw the cap to the splined yoke.

{4) Lubricate all fittings with automotive and
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artillery lubricating grease. Make certain that
grease reaches all the journal bearings and splines.

Section XXI.

2-113. General

4. The front axle is of the full-floating hypoid
type. The complete unit includes the housing,
differential with carrier, steering knuckles,
universal drives, tie rod, hubs, and service brakes.

b. Organizational maintenance operations in-
clude front wheel alinement toe-in, and
replacement of filler and drain plugs, air vent,
steering knuckles, universal drives and tie rod; and
emergency replacement of the front axle.

2-114. Front Wheel Alinement

a. General. Front wheel alinement affects
steering of the vehicle from a standpoint of control,
ease of steering, and safety, and is an important
factor in the life of tires. The items affecting front
wheel alinement are caster, camber, pivot angle,
and toe-in. Caster. camber, and pivot angle are
built into the front axle housing and cannot be
adjusted. The toe-in adjustment is described in
d Dbelow. Caster may be affected by shifting of the
front springs on the axle, damaged springs, or
distortion of the frame. Camber may be affected by
loose hub bearings or steering knuckle flange
bearings, bent steering knuckles, or a damaged axle
housing.

b. Check Camber, Caster, and Pivot Angle.

(1) Check both front springs for sagged or
broken leaves and loose spring clip U bolts. Make
certain that the springs are positioned properly on
the axle. Tighten spring clip U bolt nuts or replace
springs, as required.

(2) Check hub bearings for looseness. If
looseness is evident, notify direct support main-
tenance personnel.

(3) Check the flange bearings for looseness. If
looseness is evident, notify direct support main-
tenance personnel.

{4) Check wheel and tire runout. If runout
exceeds three-eighths of an inch replace the wheel
{para 2-142}.

(5) Inflate all tires to 40 psi. Tread on both
front tires should be approximately the same.
Replace badly worn tires (para 2-144).

(6) If correction of camber, caster, and pivot
angle, requires alining equipment, notify ordnance
maintenance personnel.

¢. Check Toe-In (Fig. 2-132). Since incorrect
toe-in may be caused by worn, damaged, or in-
correctly adjusted wheel bearings, damaged or
loose steering knuckle parts, or a bent tie rod, make
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t5) Install the propeller shaft (para 2-111b).

FRONT AXLE

certain that these items are in good condition and
correctly installed before checking toe-in.

TOE-IN GAGE. -

;= RAPD.196416

Figure 2-132. Measuring front wheel toe-in.

(1) Inflate tires to 40 psi.

(2) Check for correct wheel bearing ad-
Justment. If incorrect, notify direct support
maintenance personnel.

(3) Position the vehicle on a smooth level floor
with the wheels in a straight-ahead position.

(4) Place the toe-in wheel alinement gage
between the wheel at the rear of the axle and as
near hub height as possible, with the ends of the
gage bearing against the tire side walls and at equal
distances from the floor.

(5) Set the gage at zero.

(6) Roll the vehicle straight back far enough
to bring the gage toward the front the same distance
from the floor as it was at the rear.

(7) Observe the gage pointer. The reading
should be 0 to Y inch.

(8) If the gage indicates other than that
specified in (7) above, adjust the toe-in (d below).

d. Adjust Toe-In. If toe-in is more than one-
eighth of an inch or if the wheels toe-out one-eighth
of an inch or more, adjust both tie rod ends an
equal amount. Otherwise, the adjustment may be
made at the left tie rod end.

(1) Detach the left tie rod end or both tie rod
ends, if necessary, from the steering knuckle flange
or flanges (para 2-115a).

(2) Loosen the nut on the clamp bolt in the
left tie rod end f(fig. 2-134) or both ends, as
required. Turn the end or ends counterclockwise to
increase toe-in, or clockwise to decrease toe-in.

(3) Attach the tie rod end or ends to the



steering knuckle flange and again measure the toe-
in (¢ (4) through (7} abovel.

(4) Adjust the ends ( {1) and (2) above) until
toe-in is from 0-14 inch.

(5) When the adjustment has been completed,
tighten the nuts on the tie rod end clamp bolts,
install the slotted stud nuts on the ball studs,
tighten to 130 to 150 foot-pounds torque, and
install cotter pins.

2-115. Tie Rod and Tie Rod Ends
(Fig. 2-133, and 2-134.)

 STUD NUT

-

TURNING 5TOP

STEERING KNUCKLE FLANGE
PRY BAR

W 9.1
LEFT TIE-ROD END =
. : CLAKMP BOLT, NUT,

© RAPD 196417 AND LOCK WASHER

Figure 2-133. Removing tie rod.

SEAL SRING -
- SEAL RETAINER
— DUST SEAL

~ SEAL RETAINER

Figure 2-134. lie rod—exploded view.

4. Removat
t1) Remove the cotter pin from each tie rod
end ball stud. Loosen but do not remove the stud
nuts.
{2) Insert a pry bar between the left tie rod
end and the steering knuckle flange. Apply pressure
on the pry bar and strike the flange with a medium

hammer to free the ball stud from the flange.
Loosen the righ tie rod end in the same manner.

(3) Remove the two stud nuts and remove the
tie rod.

b. Disassembly.

{1) Remove the dust seal spring, the dust seal,
and two seal retainers from each rod end ball stud
(fig. 2-134). Discard seals.

(2} Remove the nut, lockwasher, and clamp
bolt from each tie rod end and unscrew the ends
from the tie rod.

(3) Remove the lubrication fitting from each
tie rod end.

{4) Turning radius is governed by stop screws
which are adjusted, then tack-welded to the steering
knuckle arms. If inspection reveals the screws to be
loose or missing, notify direct support maintenance
personnel.

c. Inspection.

(1) Clean the tie rod and two tie rod ends in
drycleaning solvent or volatile mineral spirits and
dry with compressed air.

(2) Inspect the tie rod for distortion or
damaged threads.

(3) Inspect both tie rod ends for cracks,
damaged threads, distortion, or restricted lubricant
opening. Rotate the end on the ball stud and check
for freedom of operation or excessive looseness.
Inspect the stud nuts for cracked and damaged
threads.

(4) Replace all parts that are unfit for further
service. Dust seal parts and left and right tie rod
ends are provided in kits.

d. Assembly.

(1) Install a lubrication fitting in each tie rod
end (fig. 2-134).

(2) Screw the tie rod ends on the tie rod,
installing the right end at the offset end of the rod.
Turn the two ends an equal amount on the rod until
the distance from center to center of the ball studs is
48 1 / 16 inches and the lubrication fittings in both
ends are toward the rear. ‘

(3) Install the clamp bolt in each tie rod end
from the front and install a lockwasher and nut on
each bolt. Do not tighten the nuts at this time.

{4) Install the dust seal and related parts on
each ball stud. Place a seal retainer on each side of
the dust seal, install the parts on the ball stud, and
install the dust seal spring with the larger diameter
down.

(34 Insert the ball studs up through the
openings in the flanges. Install the two stud nuts
but do rot tighten.

{6) Lubricate both tie rod ends with auto-
motive and artillery lubricating grease.

(7} Measure the toe-in (para 2-114c¢) and
adjust (para 2-114 d ). Tighten the nuts on both tie
rod end clamp bolts securely, and tighten the two
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stud nuts to 130-150 foot-pounds torque. Install a
cotter pin in each stud.

2-116. Steering Knuckle and Universal
Drive Removal

a. General. Both steering knuckles and
universal drives are removed in the same manner.

b. Remove Wheel and Tire (para 2-142). Jack
up the wheel and remove the five wheel stud nuts
(the nuts for the left wheel have left-hand threads).
Remove the wheel and tire.

¢. Remove Drive Flange.

(1) Mark adjacent points of the drive flange
and hub with a center punch.

NOTE

This is important, since the flange must be

reinstalled in the saine position on the hub

to prevent peeling of the studs.

(2) Remove the six nuts and lockwashers from
the flange studs. Remove the two puller screws
from the flange.

(3) Remove the nuts from the two puller
screws. Install the screws and tighten evenly to
force the flange from the hub. Remove the flange
and the flange gasket. Discard the gasket. Remove
the two puller screws from the flange.

d. Remove Hub and Drum.

(1) Remove the hub bearing outer adjusting

nut, using the wrench (fig. 2-135).

RAPD 213462

Figure 2-135. Adjusting wheel bearings.

(2) Kemove the adjusting nut lock, using
diagonal-cutting pliers (fig. 2-136).

2-134

Figure 2-136. Removing or installing adjusting nut lock.

(3) Remove the hub bearing inner adjusting
nut, using the wrench (fig. 2-135).

(4) Pull the hub and brake drum part way off
the steering knuckle to free the outer bearing cone,

...... an h.. L A hral-a 4 (£
remove the cOofie, the nip, anag srake arum ua
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Figure 2-137. Front wheel hub and drum and related parts

—exploded view.

¢. Remove Brake Support, Steering Knuckle,
and Universal Drive.

{1) Remove the bolt and gasket that secure
the brake cylinder inlet connection to the wheel
cylinder, and remove the flexible line and attached
connector from the wheel cylinder (fig. 2-138).
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Figure 2-138. Brakeshoe cam adjusters and anchor bolts.

{2) Remove the five bolts and lockwashers
that secure the brake support and steering knuckle
to the steering knuckle flange. Remove the brake
support (fig. 2-137).

{3) If the steering knuckle cannot be removed
by pulling it from the flange, temporarily install the
wheel bearing adjusting nuts on the knuckle and

. strike the nuts with a plastic hammer to free the
steering knuckle (fig. 2-139). Remove the knuckle,
outer shaft, and female portion of the universal
joint. Separate the parts.

STEER' NG KMUCKLE
-y

Figure 2-139. Removing steering knuckle.

14) Remove the male portion of the umversal
joint and the inner shaft (fig. 2-140). Separate the

parts.

RAPD 213453
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Figure 2-140. Removing inner shaft.

f. Cleaning and Inspection.

(1) Inspect the lubricant in the steering
knuckle flange for evidence of differential
lubricant. Differential lubricant in the flange in-
dicates leakage past the drive shaft oil seal. Notify
direct support maintenance personnel.

(2) Clean the parts in drycleaning solvent or
volatile mineral spirits and clean the inside of the
bearing flange.

(3) Inspect the splined surfaces of the inner
and outer shafts for cracks, abrasions, or chipping.
Check the shafts for distortion or damaged bearing
surfaces.

(4) Inspect the universal joint parts for
cracks, chipping, or scoring.

(5) Assemble the shafts and universal joint,
and check for clearance between parts as shown in
figure 2-141. If clearance at any of the checking
points exceeds 0.015 inch, replace the shaft
assembly.

RAPD: 356613

Figure 2-141. Checking universal drive parts for wear.
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{6) Inspect the steering knuckle for damaged
threads, distortion, and scored or damaged bearing
surfaces. Replace a damaged steering knuckle.

{7} Inspect the brake support and brake line
connection (para 2-131).

(8) Inspect the hub and bearing (para 2-
143 d ) and the brake drum {(para 2-131e).

2-117. Steering Knuckle
Drive Installation

a. Install Universal Drive, Steering Knuckle.
and Brake Support (Fig. 2-142).

and Universal

OUTER SHAFT _ :
o STEERING KNUCKLE

Figure 2-142. Steering knuckle and universal drive

—-exploded view.

{1} Apply a coating of automotive and ar-
tillery lubricating grease to the parts and inside the
bearing flange.

{2) Fit the male half of the universal drive
joint on the inner shaft and insert the shaft into the
axle housing, engaging the splined end of the shaft
in the differential gear.

(3) Fit the female half of the universal drive
joint on the outer shaft and insert the shaft through
the steering knuckle. Engage the female half of the
universal drive joint with the male half, and
position the steering knuckle on the knuckle flange
(flat side up), alining the bolt holes. Tap the
steering knuckle into place with a plastic hammaer.

(4) Position the brake support over the
steering knuckle (fig. 2-137), alining the bolt holes
in the support with those in the knuckle and flange.
Install five lockwashers and bolts. Tighten the
bolts to 80-85 foot-pounds torque.

(5] Clean the contacting surfaces of the brake
line inlet connection and the wheel cylinder, and
position the connection on the cylinder. Install the
bolt gasket and the bolt. Tighten the bolt.

b. Install Hub and Drum (Fig. 2-137).

(1) Apply a light film of grease to the inside of
the hub and the steering knuckle to prevent rust.

{2) Install the assembled hub and brake drum
on the steering knuckle.
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(5) Lubricate the outer bearing cone with
antomotive and artillery grease, using a roller
bearing lubricator or kneading the grease into the
bearing with the fingers. Do not over-lubricate.
Install the cone on the steering knuckle, and install
the inner bearing adjusting nut with the lock pin
toward the outside. Screw the nut on the steering
knuckle. using the wrench (fig. 2-135), but do not
tichten.

(4) Install the wheel apd tire (para 2-142b),

(5) Adiust the hub bearings (para 2-141).

¢. Install Drive Flange (Fig. 4-143).

B FUANGE STUD

a2

ORIVE FLANGE
RAPD 196419

rigure 2-143. Removing drive flange.

(1Y Coat both sides of a new drive flange
gasket with liquid type gasket cement, and install
the gasket over the drive flange studs.

(2) Position the drive flange on the hub,
matching ihe punch marks on the flange and hub
tpara 2-116¢ (1)). Install six foot-pounds lock-
washers and nuts. Tighten the nuts to 30-35 foot-
pounds torque. Install the nut on each of the two
puller screws, install the screws in the flange, and
tighten the nuts.

d. Lubricate. Lubricate the universal drive and
the steering knuckle flange bearings. Refer to
lubrication order LO 9-2320-212-12.

¢. Bleed the Brakes. Refer to paragraph 2-127.

2-118. Air Vent, Filler and Drain Plugs
a. Air Vent.

{1} The air vent (F. fig. 2-144) protects the
axle against excessive pressure build-up and
prevents water or dirt from entering the axle
housing. The vent must operate properly to prevent
failure of oil seals and contamination of the
lubricant.



(2) At each inspection, or as often as
necessary, remove the vent from the housing and
clean in drycleaning solvent or volatile mineral
spirits. Dry with compressed air and inspect for
-estriction of the air passage and faulty operation.

(3) Install the air vent, replacing it with a new
e, if warranted. Screw the vent into the housing.

b. Filler Plug. The filler plug (EE, fig. 2-145) is
1 3 -inch pipe plug. Check the filler plug each time
he axle is serviced, and replace if necessary. No
rasket is required.

A Front spring

B Left brake line

C Brake line tee

DD Brake line {frame tee-to-front flexible line).
E Brake flexible line (front)

F Air vent

G Brake line bracket tframe)
H Axle bumper

J Spring clips

K Brake flexible line (to wheell
L Brake line bracket (axle)

M Spring clip plate

N Shock absorber stud

P Right brake line

Q Differential carrier

R Companion flange

S Front propeller shait

Figure 2-144. Removal or installation of frent axle.
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Figure 2-145. Localized lubrication points (EE through NN).
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c. Drain Plug. The drain plug (E, fig. 2-146) is each time the axle is serviced, and replace when
a special plug. A 7/ 8-inch annular gasket is used warranted.
with the drain plug. Check the plug and gasket

Figure 2-116. Localized lubrication points (4 through L).
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2-119. Front Axle

a. Coordination with Direct Support Main-
tenance Unit. Replacement of the front axle is
normally a direct support maintenance operation,
but may be performed in an emergency by the using
organization, provided authority for performing
such replacement is obtained from the responsible
commander. A replacement axle and necessary
tools may be obtained from the direct support
maintenance unit.

b. Removal

NOTE

The key letters noted in parentheses are in

figure 2-144.

(1) Apply the handbrake and block the rear
wheels.

(2) Place a jack under each frame side rail to
the rear of the front axle, and raise the frame
sufficiently to relieve the load on the front springs.

(3) Remove the cotter pin and slotted nut that
secure the lower end of the right front shock ab-
sorber, and remove the bearing retainer and shock
absorber with bearings from the shock absorber
stud (N} in the right spring clip U bolt plate (M).

(4) Remove the four nuts, lockwashers, and
bolts that secure the front propeller shaft (S) to the
differential carrier companion flange (R)}. Secure
the propeller shaft to keep it off the floor.

(5) Disconnect the brake flexible line (E) at
the brake line bracket (G) on the frame front
crossmember.

(6) Disconnect the drag link from the steering
knuckle arm, (para 2-149}.

(7) Remove the nuts and lockwashers from
the four spring clips (J). Remove the clips and axle
bumpers (H) from above the axle, and swing the
left spring clip plate with attached shock absorber
toward the rear.

(8) Remove the axle.

{9) Support the axle and remove the two
wheels and tires (para 2-142a).

{10) Remove the brake flexible line {F) from
the brake line tee (C) on the differential carrier and
discard if unfit for further service.
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c. Installation.

(1) Install the brake flexible line (E} in th-~
brake line tee (C) on the differential carrier (Q
tighten.

(2) Install wheels (para 2-1425b).

(3) Position a front axle bumper (H) over the
center bolt of each front spring (A) (offset toward
center of vehicle), and install the two spring clips U
bolts (J) for the right spring on the bumper, over
the spring and axle and through the spring clip U
bolt plate (M). Position the left spring clip U bolt
plate under the axle and install the clips U bolts.

NOTE

The spring clips U bolts for the right front

spring are longer than those for the left

‘ront spring. Be sure to install the correct

clips U bolts for each spring.

(4) Install two lockwashers and spring clip U
bolt nuts on each clip U bolt. Tighten the eight nuts
to 130-140 foot-pounds torque.

{5) Attach the drag link to the steering arm
(para 2-149).

(6) Connect the brake flexible line (E) at the
brake line bracket (G) on the frame front
crossmember.

(7) Aline the front propeller shaft flange yoke
with the companion flange (R) on the differential
carrier (Q) and install the four bolts, lockwashers,
and nuts. Tighten the nuts to 40-30 foot-pounds
torque.

(8) Attach the right shock absorber with
bearings to the shock absorber stud (N) in the
spring clip U bolt plate. Install the bearing retainer
and triple-slotted nut. Tighten the nut and install a
cotter pin.

{9) Lower the frame and remove the jacks and
rear wheel blocking.

(10) Bleed the brake system (para 2-127).

{11) Adjust the toe-in (Para 2-114).

(12) Check the lubricant level of the front axle
and replenish as warranted. Refer to lubrication
order, LO 9-2320-212-12.

d. Record Replacement. Record the
replacement of the front axle on appropriate forms
in accordance with TM 38-750.



Section XXII.

2-120. General

The single-speed rear axle is of the full floating
hypoid type. The complete axle consists of the axle
housing, differential with carrier, axle drive shaft,
hubs, and service brakes. Organizational main-
tenance operations include replacement of the air
vent, filler and drain plugs, and the axle shafts, and
emergency replacement of the axle.

2-121. Drive Shaft

a. Removal (Fig. 2-147). Both drive shafts are
removed in the same manner. It is not necessary to
raise the rear axle.

Figure 2-147. Rear axle drive shaft removal.

(1) Mark adjacent spots on the shaft flange

and the hub with a center punch.
NOTE

This is important, since the shaft flange

must be reinstalled in the same position on

the hub to prevent peeling of the studs.

{2} Remove the nuts and lockwashers from
the six drive shaft flange studs. Remove the two
pulier screws from the flange and remove the nuts.
Install the screws in the flange and tighten evenly to
force the flange from the hub. Pull the drive shaft
from the axle housing. Remove and discard the
flange gasket and remove the two puller screws
from the flange.

{3} If the drive shaft is broken and a piece of
the shaft remains in the axle housing, it may be
removed by snaring it with a length of wire. If the
broken portion cannot be removed. replace the axle
(para 2-123).

b. Installation (Fig. 2-147).

{1} If the original shaft is to be installed, clean
and inspect it for damaged splines, distortion, and
damaged flange surfaces. Clean the gasket surfaces
of the flange and the hub.

(2} Apply a coating of liquid type gasket

REAR AXLE

cement to both sides of a new flange gasket, and
position the gasket over the flange studs.

(3) Install the drive shaft in the axle housing,
engaging the splines in the differential gear and
alining the punch marks on the flange and hub
{a(l) above). (Disregard the punch mark on the
hub when installing a new shaft.)

{4) Install lockwashers and nuts on the flange
studs. Tighten the nuts to 30-35 foot-pounds
torque. Install the nuts on the two puller screws,
install the screws in the flange, and tighten the nuts.

2-122. Air Vent, Filler, and Drain Plugs

a. Replace Air Vent. The air vent (fig. 2-148)
for the rear axle serves the same purpose as the vent
in the front axle (para 2-119). The rear axle vent
secures the brake line tee on the axle housing and is
removed by unscrewing the vent nut. At each in-
spection, service the vent as described in paragraph
2-118 a(2). When installing the vent, position the
tee on the axle housing and screw the vent through
the tee into the housing. Tighten the vent nut.

REAR SPRINGS

FLEXIBLE LINED
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Figure 2-148. Removal or installation of rear axle.

b. Filler and Drain Plugs. The filler plug, drain
plug and gasket for the rear axle are the same as
corresponding plugs for the front axle, and are
serviced in the same manner (para 2-118b and
c. ).

2-123. Rear Axle
a. Coordination with Direct Support Main-
tenance Unit. Replacement of the rear axle is
normally a direct support maintenance operation,
but may be performed in an emergency by the using
organization, provided authority for performing
such replacement is obtained from the responsible
commander. A replacement axle may be obtained
from the direct support maintenance unit.
b. Remorval
{1) Apply the handbrake and block the front
wheels of the vehicle.
(2) Place a jack under each frame side rail
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ahead of the rear axle. Raise the frame sufficiently
to relieve the load on the rear springs (fig. 2-148).

(3) Disconnect the rear propeller shaft (R, fig.
2-149) at the differential carrier companion flange
by removing the four nuts. lockwashers, and bolts.

A Master cylinder rear vent line

B Line (frame tee-to-union|

C Union

D Line tunion-to-frame bracket)

E Line (frame tee-to-frame bracket).

F Clip

G Frame tee

H Frame crossmember

J Right frame side rail

K Frame bracket

L Line laxle tee-to-right rear wheel cylinder).
M Flexible line

N Clip

P Line taxle tee-to-left rear wheel cylinder).
Q Axie tee

R Rear propeller shaft

S Clip

Figure 2-149. Brake lines and fittings.

14) Disconnect the brake flexible line at the
bracket attached to the fuel tank support frame
crossmember {H, fig. 2-149).

(5) Remove the nuts and lockwashers from
the four spring clips. Remove the clips, U bolts.
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and the two clip U bolt seats. Swing the two spring
clip U bolt plates, with attached shock absorbers,
forward.

{6} Remove the axle.

{7) Support the axle on jacks or blocking.

{8) Remove both wheels and tires (para 2-
142a).

{9) Remove the brake flexible line (M, fig. 2-
149) from the tee on the differential carrier a:.-.
discard, if unfit for further service.

c. Installation.

(1) Install the brake flexible line (fig. 2-148)
in the tee on the differential carrier and tighten.

(2) Install the two wheels and tires (para 2-
1426 ).

(3) With the frame raised ( (2) above),
position the axle under the rear springs, with the
spring center bolts in the recesses of the seats in the
axle housing.

(4) Position a spring clip U bolt seat over eack
rear spring, fitting the opening over the spring
center bolt.

(5) Swing the spring clip U bolt plates, with
attached shock absorbers, toward the rear and fit
each plate on the axle housing directly below the
spring. Hold the parts in position and install the
two spring clips U bolt for each rear spring.

NOTE

Be careful not to damage the brake lines

when installing the clips. Make certain that

the lines are to the rear of the clips U bolt.

{6) Install lockwashers and nuts for each
spring clip U bolt. Tighten all spring clip U bolt
nuts to 130-140 foot-pounds torque.

{7) Connect the brake flexible line at the
bracket attached to the fuel tank support cros-
member.

(8) Aline the rear propeller shaft (R, fig. 2-
149) flange yoke with the companion flange on the
differential carrier and install four bolts, lock-
washers, and nuts. Tighten the nuts to 40-50 foot-
pounds torque.

{9) Lower the frame, and remove the jacks
and front wheel blocking.

{10) Bleed the brake system (para 2-142).

(11} Check lubricant level of rear axle and
replenish if necessary. Refer to lubrication order
LO 9-2320-212-12,

d. Record Replacement. Record the
replacement of the rear axle on appropriate forms
in accordance with TM 38-750.



Section XXI1l. BRAKES

2-124. General

Hydraulic service brakes with expanding
brakeshoes are used at all four wheels. The brake
pedal in the driver’s compartment actuates the
master cylinder, which operates the four wheel
cylinders to apply the brakes. Brake linings, when
new, are tapered so they are thicker at the center
than at the ends. This necessitates different major
adjustment procedures for new and worn linings
(para 2-129). Organizational maintenance
operations for service brakes include replenishing
brake fluid, adjustment of the brake pedal,
bleeding brake systems, minor brake adjustment,
major brake adjustment, replacement of the master
cylinder, wheel cylinders, brakeshoes, lines, and
fittings. The handbrake lever (S, fig. 2-91) is
connected to a control rod which operates a con-
tracting brake band on the rear of the transfer.
Organizational maintenance operations for the
handbrake include adjustment of the brake hand
and control rod and replacement of the brake lever,
control rod, and brake band.

D T P Saa 3
2-125. Service Brake Min

a. General. Minor adjustment of service brakes
may be necessary to compensate for normal wear of
brake linings. This adjustment is made by turning
the two cam adjusters on each wheel (b below).
Before adjusting the brakes, be sure that the pedal
free-travel is correct (para 2-128) and that the
wheel bearings are in good condition and properly
adjusted (para 2-141). Brake drums must be cool
for proper adjustment.

b. Procedure.

(1) Place the vehicle on a level floor and
release the handbrake lever (S, fig. 2-91). Place
transmission gearshift lever (W, fig. 2-91) in the
neutral position. Disengage the front axle (fig. 2-
1501.

SHIFT CONTROL LEVER
IN HIGH RANGE
DE-CLUTCH CONTROL
LEVER DISENGAGED
° FROM FRONT AXLE
0 e SHIFT CONTROL LEVER
IN LOW RANGE
DE-CLUTCH CONTROL
LEVER ENGAGED
IN FRONT AXLE

TRANSFER

TRANSMISSION

RAPD 196261

Figure 2-150. Transmission and transfer shift diagram.

(2) Jack up the wheel of the brake to be ad-
justed until the tire is off the floor, and block the
other wheels.

(3) Turn one brakeshoe cam adjuster, in the
direction shown in fig. 2-138, to decrease the
clearance between the lining and the drum. Rotate
the wheel and turn the cam adjuster until a
noticeable drag is felt. Repeat this operation on the
other cam adjuster.

{4) Repeat the operation (3} above on both
brakeshoe cam adjusters of the other three wheels.

2-126. Replenishing Brake Fluid

a. General.If the brake fluid is low in the master
cylinder, 1t may be an indication of an external leak
in the brake system. Inspect the master cylinder,
brake lines, fittings, and brake support plates
{brakeshoe cam adjuster side} for evidence of brake
fluid leakage. Replace parts, as required, to correct
leakage.

b. Procedure.

(1) Turn the master cylinder access cover
studs 90 degrees counterclockwise and remove the

cnvnr fwearn tha Slo o1 o Ll e -
cover Irom in€ I1ioor panel i e dl’lVef’S Con-

partment (fig. 2-151).

PRESSURE GAGE

©VENT LINE
SHUT-OFF COCK

TR Y e RaARD 213457

% 5

Figure 2-151. Pressure filler connected to master cylinder.

(2 Clean the top of the master cylinder and
remove the master cylinder filler plug.

{3) Fill the master cylinder with brake fluid
intil the fluid level is three-fourths of an inch below
the top of the filler plug opening.

2-143



(4) Install the filler plug.
(5) Install the master cylinder access cover and
turn the cover studs 90° clockwise.
NOTE
Use hydraulic non petroleum base brake
fluid (HB) only.

2-127. Bleeding Brake System

a. General. Bleeding of the hydraulic brake
system is necessary when wheel cylinders or brake
lines have been replaced or whenever any part of
the system has been disconnected. A hydraulic
brake pressure filler is available for this operation
{ b below). However, the system may be bled in an
emergency without use of the pressure filler (¢
below).

b. Bleed Brake System, Using Pressure Filler
(Fig. 2-151).

{1) Remove the master cylinder access cover
{(para 2-126 b (1}). Close the master cylinder vent
line shutoff cock. Clean top of master cylinder and
remove the filler plug.

NOTE »

Make certain the pressure filler contains an

adequate amount of brake fluid.

(2) Connect the filler hose to the top of the
tank. Close the filler hose shutoff cock.

(3) Connect a compressed air hose to the air
valve in the top of the tank, and charge the tank to
a minimum of 25 psi as indicated on the pressure
gage. ;

{4) Insert the end of the filler hose in the
master cylinder filler opening, and open the filler
hose shutoff cock just enough to fill the master
cylinder to the top. Close the filler hose shutoff
cock. '

(5) Remove the filler hose from the master
cylinder, and install the proper adapter in the filler
opening. Connect the filler hose to the adapter in
the master cylinder.

(6) Before tightening the hose connection in
the adapter, open the filler hose shutoff cock
slightly. When the fluid flowing from the loose
connection is free from air bubbles close the filler
hose shutoff cock. Tighten the connection and open
the filler hose shiitoff cock fully. Note the reading
on the pressure gage. The gage reading should be
maintained at approximately 25 psi.

(7) Attach bleeder hose to the bleeder screw
tfig. 2-138) rear wheel cylinder. Submerge the free
end of the bleeder hose in a glass receptacle con-
taining a small amount of brake fluid. Open the
bleeder screw and allow fluid to flow into the
receptacle until the fluid is entirely free from air
bubbles. Close the bleeder screw and remove the
bleeder hose.

(8) Bleed the left rear. right front, and left
front wheel cylinders in that order, following the
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procedure in (7) above. When the left front wheel
cylinder has been bled and while the bleeder hose is
still attached to the bleeder screw (screw open),
close the filler hose shutoff cock and remove the
hose from the adapter in the master cylinder.
Depress the brake pedal and hold it down while
closing the bleeder screw at the left front wheel
cylinder. Release the brake pedal and remove the
bleeder hose.

{9) Remove the adapter from the master
cylinder and install the filler plug. Open the vent
line shutoff cock.

(10) Install the master cylinder access cover
and turn the two studs clockwise 90°

c. Bleed Brake System, Without Pressure Filler.

{1} Fill the master cylinder as in paragraph 2-
126 b (1), (2), and (3).

(2) Connect the bleeder hose to the bleeder
screw (fig. 2-138) on the right rear wheel cylinder.
Submerge the free end of the bleeder hose in a glass
receptacle containing a small amount of brake
fluid. Open the bleeder screw.

(3) Depress the brake pedal slowly about
halfway and allow the pedal to return to the
released position. Refill the master cylinder, as
necessary, to maintain the fluid level. Repeat this
procedure until the fluid flowing from the bleeder
hose is clear and free from bubbles.

(4) Close the bieeder screw and remove the
bleeder hose.

(5) Bleed the left rear, right front, and left
front wheel cylinders in that order, following the
precedure in (3) and (4} above for each wheel.

{6) Fill the master cylinder, if necessary, to
bring the fluid level to three-fourths of an inch
below the top of the filler plug opening.

(7} Install the filler plug.

(8) Install the master cylinder access cover and
turn the two studs 90° clockwise.

2-128. Brake Pedal Adjustment

a. Measure Free Travel of Pedal. Depress the
brake pedal by hand until resistance is felt, release
the pedal, and note the distance the pedal travels.
Correct free travel is 14 to 34-inch. If the free travel
is not within these limits, adjust the pedal rod (b
below).

b. Adjust Pedal Rod (Fig. 2-152). Loosen the
locknut on the pedal rod, detach the pedal rod from
the brake pedal by removing the cotter pin and
clevis pin. Turn the pedal rod in or out of the push
rod as required to establish correct pedal travel (a
above). Turning the pedal rod in increases pedal
travel, and turning it out decreases the pedal travel.
Turn the locknut up tight against the push rod after
completing the adjustment. Aline the pedal rod
with the brake pedal and install the clevis pin and
cotter pin.



CLUTCH AND SRAKE #¢

Figure 2-152. Clutch and brake pedals installed.

2-129. Service Brake Major Adjustment

a. General

(1) A major brake adjustment is necessary
when new brakeshoes are installed or when the
linings have worn to the degree that they are no
longer tapered.

(2) For new shoes or linings, perform the
major brake adjustment as in bbelow. For linings
that are slightly worn, perform the major brake
adjustment as in c¢ below.

b. Adjust Brake With New Linings.
NOTE

Check the wheel bearing adjustment for all

wheels before adjusting the brakes (para 2-

141).

(1) Place the vehicle on a level floor, release
the handbrake, place the transmission gearshift
lever in neutral, and disengage the front axle.

(2) Jack up one of the wheels and block the
other wheels to prevent the vehicle from rolling off
the jack. Remove the wheel and tire.

(3) Remove the screw that secures the drum
inspection hole cover and remove the cover.

(4) Loosen the anchor bolt nuts (fig. 2-138)
and turn both anchor bolts to the fully released
position (flats on the same horizontal plane and the
arrows or punch marks toward each other).

{5) Rotate the drum until the inspection hole is
opposite the top (toe) of the front shoe and note the
clearance between the lining and the drum.

(6} Rotate the drum until the inspection hole is
opposite the bottom (heel) of the front shoe and
note the clearance at this point.

(7) Adjust the cam adjuster and the anchor
bolt alternately in the directions indicated in fig. 2-
138. until clearance is equalized at the toe and heel
and the center of the lining is in contact with the
drum. resulting in a decided drag at this point.

{8) Hold the anchor bolt and tighten the
anchor bolt nuts to 90-110 foot-pounds torque after
completing the adjustment.

(9) Adjust the rear shoe in the same manner

({5) through (8) above). Position the inspection
hole cover and install the tapping screw. Install the
wheel and tire (para 2-142 b ), and remove the jack
and blocking.

(10) Adjust the other three brakes in the same
manner.

c. Adjust Brakes with Worn Linings (No Taper).

(1) Perform the preliminary operations as in b,
(1} through (4) above.

(2) Turn the cam adjusters so that a 0.006-
inch feeler gage is a snug fit between the upper end
(toe) of each brakeshoe lining and drum.

{3) Turn the anchor bolts in the direction
indicated in figure 2-138 to decrease the clearance
between the lower and (heel) of the brakeshoe
lining and the drum to 0.006 inch. This will cause
the brakeshoe to move down and out, increasing the
clearance at the toe of the lining to approximately
0.012 inch, resulting in proper centralization of the
brakeshoe.

(4) Hold the anchor bolts and tighten both
anchor bolt nuts, to 90-110 foot-pounds torque
after completing the adjustment.

{5) If pedal travel is too great after the ad-
justments have been completed, decrease the
clearance between the toe of the lining and the
drum (para 2-125 b(3)).

(6} Position the inspection hole hole cover and
install the tapping screw.

(7) Install the wheel and tire (para. 2-142b)
and remove the jack and blocking.

(8) Adjust the other three brakes in the same
manner.

2-130. Handbrake Adjustments
a. Adjust Handbrake Band (Fig. 2-153).

CONTROL ROD

CAM LEVER
i oo CAM LEVER
Y1 = CLEVIS PIN
=~ COTTER PIN
2 ADJUSTING "j" 8OLT
ADJUSTING BOLT
£/ SPRINGS

_ ADJUSTING SCREW* I\M
2 RAPD 212459

Figure 2-153. Handbrake band adjustment.

(11 Place the vehicle on a level floor and place

the handbrake in the fully released position.
{2) Remove the cotter pin and clevis pin that

attach the control rod to the cam levers.

{3) Remove the locking wire from the anchor
screw.,

{4} Loosen the two jamnuts on the adjusting J
bolt and the two jamnuts on the adjusting screw.
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(5) Insert a 0.015-inch thickness gage be-
tween the brake lining and the drum at the anchor
clip (point A). Turn the anchor screw as required
until slight friction is felt as the gage is withdrawn.

(6) Insert the thickness gage at point B and
turn the upper nut on the adjusting J bolt as
required to establish the same clearance as at point
A.

(7) Insert the thickness gage at point C, hold
the adjusting screw, and turn the lower nut on the
adjusting screw as required to establish the same
clearance as at points A and B.

(8) Check the clearance between the lining
and the drum at several points. Clearance should be
approximately 0.015 inch at all points.

(9) When the adjustment has been completed,
tighten the jamnuts on the adjusting J bolt and the
adjusting screw. Secure the anchor screw with
locking wire, attaching the wire to the bracket in
such a manner that it will not interfere with the
anchor screw spring.

(10) Adjust the handbrake control rod
( b below) before connecting it to the cam levers.

b. Adjust Handbrake Control Rod.

(1) With the brake control rod detached from
the cam levers (a (2) above), loosen the nut at the
yoke end of the brake control rod (G, fig. 2-70) and
turn the rod in the yoke until the eye of the rod is in
alinement with the clevis pin holes in the two cam
levers {fig. 2-153).

(2) Attach the control rod to the cam levers
with the clevis pin and cotter pin.

(3) Tighten the nut against the yoke.

NOTE

With the brake band and control rod

properly adjusted, the pawl should be

engaged in the third to fifth notch of the
sector for full application of the brake.

2-131. Brakeshoe and Wheel Cylinder

a. General. Front and rear brakeshoes for all
wheels are identical and hence interchangeable.
Wheel cylinders are marked L or R for left or right
wheels, respectively, and must be installed ac-
cordingly. When brakeshoes for one of the front or
rear wheels require replacement, replace the
brakeshoes for the other front or rear wheel at the
same time to insure proper equalization of the
brakes. Procedure is the same for all wheels.

b. Remove Brakedrum.

{1} Remove the wheel and tire (para 2-142a}.

(2) Remove the three bolts that secure the
brakedrum to the hub (fig. 2-154) using a broad-
bladed screwdriver. If the bolts are corroded, strike
the screwdriver with a hammer to shock each bolt,
being careful not to damage the bolt slots.
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Figure 2-154. Brakedrum and hub.

{3} Install a bolt in each of the three puller
screw holes in the drum and turn the three bolts in
evenly to force the drum from the hub. If the drum
is corroded, strike the puller bolts with a hammer as
they are tightened to free the drum from the hub.
Remove the drum and remove the three puller
) R PN
DOILS.

¢. Remove Brakeshoes.

(1) Remove the brakeshoe return spring,

using brake spring pliers (fig. 2-155).

WHEEL CYLINDER
S o SHOE ..

BRAKE SUPPORT /ﬁ‘Q
-

Figure 2-155. Kemoving brakeshoe return spring.

NOTE
Insert a tough rubber pad between the
pliers and the brake lining to prevent
damaging the lining.

(2) Place a wheel cylinder clamp over the ends
of the wheel cylinder to hold the parts in place when
the shoe is removed.

(3) Remove the nut and lockwasher that



secures each anchor bolt (fig. 2-138) and remove
the two anchor bolts, with assembled C washers, oil
washers, and oil washer retainers.

NOTE

While the brakeshoes can be removed from

the anchor bolts by removing the C

washers, it is advisable to remove the

anchor bolts as described above, since they
must be cleaned and lubricated each time

the brakeshoes are replaced.

Release the shoes from the guide springs and wheel
cylinder (fig. 2-155), and remove the shoes.
d. Remove Wheel Cylinder (Fig. 2-155).

(1) Remove the wheel cylinder inlet fitting
bolt and gasket (fig. 2-138).

(2) Remove the two wheel cylinder bolts and
lockwashers (fig. 2-138) and remove the wheel
¢ylinder.

e. Inspection. )

{1} Inspect the brakedrum for cracks, dis-
tortion, wear, scoring. Replace the drum, if
necessary.

(2) Inspect the brakeshoe return spring for
cracks, distortion, or weakness. Replace the spring,
if necessary.

(3) Inspect the anchor bolts for wear,
corrosion, damaged threads, and distortion. Inspect
the C washers and the oil washers and retainers for
damage. Remove corrosion or abrasions from the
" anchor bolts with crocus cloth. Replace damaged
anchor bolts or related parts.

(4) Inspect the inlet fitting on the brake line.
If the fitting is damaged, remove it.

f. Install Wheel Cylinder.

(1) If the inlet fitting was removed (e(4)
above), install a new fitting on the brake line.

{2) Position the cylinder on the brake support
{fig. 2-155). being sure to use the correct cylinder
{ 2 above). Install two lockwashers and bolts from
the rear side of the brake support (fig. 2-1535).
Tighten the two bolts.

{3) Position the inlet fitting on the wheel
cylinder, and install the gasket and bolt. Tighten
the bolt.

g. Insall Brakeshoes.

(1) Apply a film of lubricant on the brakeshoe
cams and inner sides of the guide springs. Position
the two brakeshoes on the support plate with each
shoe engaged in the guide spring (fig. 2-155) and
‘the upper ends of the shoes in the boots at each end
of the wheel cylinder.

{2) If the C washer and oil washers were
removed from the anchor bolts (e{3) above),
install a new C washer on each bolt. Apply a film of
lubricant to the anchor bolts and install an oil
washer retainer and oil washer on each bolt.

(3) Install the two anchor bolts from the
brakeshoe side and install a lockwasher and nut on

each anchor bolt. Position the anchor bolts so the -
arrows or punch marks are toward each other (fig.
2-138), and tighten the nuts fingertight.

(4) Engage one end of the brakeshoe return
spring in the hole in one of the brakeshoes, and
engage the other end in the opposite hole, using
brake spring pliers and a rubber pad (fig. 2-155).

(5) Remove the wheel cylinder clamp.

h. Install Brakedrum.

{1) Apply a coating of water pump grease to
the contacting surfaces of the brakedrum and the
hub to prevent corrosion and to facilitate future
removal.

{2) Position the drum on the hub, alining the
bolt holes. Instail the three flathead bolts (fig. 2-
154). Tighten the bolts evenly.

i. Perform a Major Brake Adjustment. Refer to
paragraph 2-129.

J. Install the
paragraph 2-142.

k. Bleed the Brake System. Relfer to paragraph
2-1217.

2-132. Brake Master Cylinder

a. Removal
(1) Disconnect the cable connector (fig. 2-
156) from the stop light.

Wheel and Tire. Refer to

PRING EXTENSION [ = <
REIRACTING SPRING

RAPD 213461

Figure 2-156. Brake master cylinder, installed.

{2) Unscrew the vent fitting nut from the
clbow in the shutoff cock.

{3) Unscrew the brake line fitting nuts from
the connector in the master cylinder and frame.
Detach the brake line.

{4) Remove the cotter pin and clevis pin that
attach the pedal rod to the brake pedal (fig. 2-152).

{5) Remove the three nuts, lockwashers, and
bolts securing the master cylinder to the left
running board hanger and pull the master cylinder
out through the hanger.

{61 Remove the stop light switch, the vent line
shutoff cock and attached elbow, and the brake line
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connector. Unscrew the brake rod from the push
rod. Remove the nut from the pedal rod if either
part requires replacement.

b. Installation.

(1) Install the inverted flared tube connector
{fig. 2-156) in the rear of the master cylinder.
Tighten the connector.

(2) Install the vent line shutoff cock with
attached elbow in  the master cylinder cover.
Tighten the shutoff cock.

(3) Install the stoplight switch.

(4) Position the master cylinder on the left
running board front hanger and install three bolts,
lockwashers, and nuts. Tighten the nuts evenly.

(5) Install the nut on the pedal rod, and screw
the pedal rod into the master cylinder push rod (fig.
2-152). Connect the pedal rod to the brake pedal
with the clevis pin. Do not install the cotter pin
until the brake pedal free travel has been adjusted
({10) below).

(6) Connect the brake line to the master
cylinder and frame, screwing the fitting nuts into
the connectors.

{(7) Connect the vent line to the elbow in the
vent line shutoff cock, screwing the fitting nut to
the elbow.

(8) Connect the cable connector to the
stoplight switch.

(9) Fill the master cylinder with hydraulic
brake fluid and bleed the brake system (para 2-
127).

(10) Adjust the brake pedal free travel (para
2-128).

2-133. Brake Lines, Master Cylinder Vent
Line, and Fittings
NOTE

The key letters noted in parentheses are

figure 2-149 except where otherwise in-

dicated.

a. General. If leaks develop in any of the brake
lines or fittings or the master cylinder rear vent line
(A), replace the affected parts as required.

b. Remove Brake Lines or Fittings.

(1) Disconnect the affected line at both ends,
disengage or remove brake line clips and remove
the line. Flexible lines to the front wheel cylinders
and flexible lines from the frame cross members to
the tees on the axles are replaced as- assemblies.
Disconnect all flexible lines at the brake line
bracket end first (fig. 2-157). For other lines
provided with covers, remove the cover from the
line before discarding the line.
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Figure 2-157. Brake flexible line installation.

(2) Removal procedure of tees, unions, and
connectors will be apparent upon examination.

c. Install Brake Line from Master Cylinder to
Frame Tee. Use seamless tubing and two fitting
nuts. Install the nuts on the tubing and double flare
the tubing at both ends, using a flaring tool. Shape
the tube as required and screw the fitting nuts to
the connector in the master cylinder (fig. 2-156).

d. Install Brake Lines from Frame Tee to Front
and Rear Flexible Lines (Fig. 2-149).

(1) Use seamless tubing, flexible conduit
cover, and two fitting nuts for each line. The line
(B} from the frame tee (G) to the union (C) at the
left frame side rail is 40Y;-inches long for all
models. The line (E) from the tee to the frame
bracket (K} is in two sections, joined by a union at
the right frame side rail. The front section is 433,-
inches long for all models. The rear section is 6815-
inches long for the cargo truck M37; the
corresponding line for the ambulance truck M43 or
telephone maintenance truck M201 is 8214-inches
long. The line (D) from this union to the front
flexible line in 3414-inches long for all models.

{2) Install the conduit cover and two fittings
nuts on the tubing, double flare the tubing at both
ends. using a flaring tool. Position the line and
shape it as necessary. Screw the fitting nuts to the
union and the frame tee or the front or rear flexible
line. Install any clips that were removed and engage
the line in the clip.

¢. Install Brake Flexible Lines. All flexible lines
(fig. 2-157) are installed in the same manner, but
are not interchangeable.

(1) Connect the flexible line to the tee on the
axle or to the inlet fitting at the wheel cylinder.

(2) Insert the threaded fitting of the brake
flexible line through the brake line bracket on the



frame crossmember or front axle. Install a lock-
washer and nut and tighten.

{3) Screw the brake line fitting nut to the
flexible line.

f- Install Lines from Axle Tees to Wheel
Cylinders.

(1) For the line (P) (fig. 2-149) use a suitable
length of seamless tubing, flexible conduit cover,
and two fitting nuts. Install the cover and two
fitting nuts on the tubing and double flare both
ends of the tubing, using a flaring tool. Form the
tube as necessary and connect one end of the line to
the tee on the rear axle, and the other end to the
inlet fitting at the left rear wheel cylinder. Engage
the line in the two clips on the axle.

(2) Install the line (L)} (fig. 2-149) for the
right rear wheel in the manner described in (1)
above, using a suitable length of seamless tubing.

Only one clip is used to secure this line to the axle. -

(3) For the line from the front axle tee to the
bracket at the left side of the axle (fig. 2-144) use
approximately a 25Y-inch length of tubing,
flexible conduit cover, and two {itting nuts.
Assemble the line as described in (1) above.
Connect one end of the front line to the front axle
tee and the other end to the flexible line for the left
front wheel. Engage the line in the two clips on the
axle.

(4) Tnstall the line for the right side (fig. 2-
144) (f(3) above), using approximately a 14-
inch length of seamless tubing. Engage the line in
the clip on the axle.

g. Bleed the Brake System (Para 2-127).
h. Replace Master Cylinder Rear Vent Line (A,
Fig. 2-149).

(1) Disconnect the vent line from the elbow at
the shutoff ecock (fig. 2-156) and from the flexible
line below the generator and remove the vent line.
Remove the conduit cover from the line.

(2) Use a suitable length of seamless tubing,
flexible conduit, and two 3/ 16-inch inverted
flared tube fitting nuts. Assemble the tubing, cover,
and fitting nuts (f (1) above). Install the line,
shaping it as required, and connect it to the flexible
line below the generator and the elbow at the
shutoff cock (fig. 2-156).

2-134. Handbrake Band, Cam Levers, and
Spacer Link '
a. Removal

(1) Remove the cotter pin and clevis pin
which attach the handbrake control rod to the
brake cam levers (fig. 2-153).

(2} Remove the cotter pin which attaches the
spacer link to the spacer link stud in the brake
support on the transfer, and remove the spacer link
from the stud.

(3) Remove the two jamnuts and lockwasher

from the brake adjusting screw, and remove the
screw.

(4) Remove the two jamnuts and plain washer
from the adjusting J bolt and remove the bolt, with
attached - cam levers and spacer link from
the brake band and brake support, catching the two
adjusting bolt springs as the bolt is withdrawn.

(5} Remove the locking wire from the anchor
screw, and remove the anchor screw. Pull the band
from the brake support, catchihg the anchor screw
spring as the band is removed.

(6} If the adjusting J bolt, cam levers, or
spacer link requires replacement, remove the cotter
pin and clevis pin that attach the two levers and the
spacer link to the J bolt. If the spacer link stud in
the brake support requires replacement, remove the
nut, lockwasher, and stud.

b. Inspection.

(1) Clean the parts that were removed and the
brakedrum.

(2) Inspect the cam levers and link spacer for

cracks, distortion, and elongated clevis pin holes.

(3) Inspect the adjusting J bolt, adjusting
screw, anchor screw, and spacer link stud for cracks
and damaged threads.

(4) Inspect all springs for cracks, distortion,
and weakness.

{5) Inspect the drum for scoring and cracks.
Report a damaged drum to direct support main-
tenance personnel.

(6) Replace all parts that are unfit for further

service.
c. Installation.

{1} If the spacer link stud was removed,
install the stud in the brake support and install the
lockwasher and nut. Tighten the nut.

(2) Assemble the adjusting J bolt and related
parts with a cam lever at each side of the bolt and
the spacer link next to the left lever, alining the
clevis pin holes in the link and two levers with the
eye in the adjusting J bolt. Install the cam lever
clevis pin and cotter pin.

{3) Position the anchor screw spring in the
anchor clip on the band and install the band on the
brake support. Install the anchor screw but do not
tighten it at this time.

(4) Position an adjusting bolt spring at each
side of the brake support between the support and
the band ends, and install the adjusting J boit and
attached cam levers and spacer link, inserting the
bolt through the band ends, two springs, and brake
support. Install the washer and two jamnuts on the
lower end of the bolt, but do not tighten them at
this time.

{5} Attach the front end of the spacer link to
the spacer link stud and install the cotter pin.

{6) Install the adjusting screw up through the
band lower end and the brake support and install
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the lockwasher and two jamnuts. Do not tighten the
nuts at this time.

{7) Adjust the band and control rod (para 2-
1300,

2-135. Handbrake Control Rod and Lever

4. Remove Handbrake Control Rod.

(1) Remove the cotter pins and clevis pins
that attach the control rod to the cam levers (fig. 2-
153} and the control rod yoke to the handbrake
lever (F, fig. 2-70) and remove the control rod.

(2) If the control rod yoke or yoke nut
requires replacement, remove the yoke and nut
from the rod.

b. Install Handbrake Control Rod.

(1) Install the nut and the yoke on the
threaded end of the control rod.

{2) Attach the yoke to the handbrake lever (F,
fig. 2-70) with the clevis pin and cotter pin.

(3) Adjust the rod in the yoke (para 2-130).

¢. Remove Handbrake Lever and Sector.

(1) Remove the transmission access cover
(para 2-75g).

(2) Detach the control rod yoke from the
handbrake lever {a (1) above).

{3) Remove the three screws and lockwashers
that secure the transfer lever bracket (fig. 2-79).
Remove the handbrake lever and attached sector.

(4) Kemove the two nuts and the bolt that
secure the handbrake lever to the sector and remove
the sector.

d. Inspection.

(1) Inspect the sector for wear, cracks, and
distortion.

(2) Inspect the handbrake lever pawl for
wear. Check the action of the button, rod, and pawl
for ease of operation and correct spring action.

(3} Replace the sector and lever, as necessary.

e. Install Handbrake Lever and Sector.

(1) Depress the hand lever button and
position the sector in the lower end of the lever with
the narrow end of the sector toward the rear. Aline
the center bolt hole in the sector with the upper
holes in the end of the lever; install the sector bolt
from the left side of the lever and release the lever
button.

(2) Install the plain nut and jamnut on the
sector bolt, and tighten both nuts.

(3) Position the sector and the transfer lever
bracket on the transmission (fig. 2-96), alining the
screw holes in the bracket and sector with those in
the transmission case. Install three lockwashers and
capscrews. Tighten the screws evenly.

(4) Install the transmission access cover (para
2-76d).

Section XXIV. CLUTCH

2-136. General

The clutch (fig. 2-158) consists ot 1he disk and
pressure plate, clutch release bearing, and release
fork which is actuated by the clutch pedal. The disk
is splined to the transmission shaft and the pressure
plate is bolted to the engmne tlywheel. (Mrgan-
izational maintenance of the clutch includes ad-
justment of the clutch pedal, replacement of the
clutch pan and pan plate, and emergency
replacement of the release bearing, disk, and
pressure plate (para 2-139).
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2-137. Clutch Pedal Adjustment

a. General. Correct clutch pedal free travel is 1
inch. Adjustment is accomplished by changing the
position of the clutch pedal in relation to the clutch
pedal adjusting collar. Two adjusting bolts (fig. 2-
152) are provided for this purpose.

b. Adjustment. '

(1} Loosen the adjusting bolt nuts on the
upper and lower adjusting bolts {fig. 2-152).

{2) Turn the bolts in or out of the collar to
provide l-inch free travel of the pedal. Loosen the
upper bolt and tighten the lower bolt to increase
free travel; loosen the lower bolt and tighten the
upper bolt to decrease free travel.

{3} Tighten the nuts on both adjusting bolts
after making the adjustment.

2-138. Clutch Housing Pan and Pan Plate
(Fig. 2-159)

.
TAO00825

Figure 2-159. Clutch housing pan and pan plate (late type,.

a. General. Design changes in the clutch
housing pan and pan plate provide a change in the
pan»drain plug and the pan plate seal. The drain
plug in the clutch pan on early vehicles is a pipe
plug, while the drain plug (fig. 2-159) for pans on
later vehicles is of a different type and is provided
with a gasket. The clutch pan plate on early
vehicles has two seals riveted to the plate, while the
plate on later vehicles has a one-piece seal cemented
to the plate. Removal and installation procedures
are the same for both types of pan and plate.

b. Removal.

(1) Remove the four bolts and lockwashers
that secure the pan plate to the front side of the
clutch housing and remove the plate with seal.

(2} Remove the six bolts and lockwashers that
secure the pan to the clutch housing, and remove
the pan and pan gasket.

{3} Remove the drain plug from the pan. If a

gasket is provided with the plug, remove the plug
gasket.
c. Inspection.

{1) Clean all parts, including the mating
surfaces of the clutch housing and housing pan with
drycleaning solvent or volatile mineral spirits.

(2} Tnspeet the pan for cracks. damaged
flange surfaces, distortion, and damaged threads.

(3) Inspect the pan plate for cracks, distor-
tion, and damaged, loose, and deteriorated seals.
Remove damaged seals.

(4) Replace all parts that are unfit for further
service.

d. Installation.

(1) If the pan plate seal or seals were removed
(¢ (3} above) install new seal or seals. For the late
type plate, cement the seal to the flange side of the
plate with synthetic rubber cement. For the early
type plate, position the upper seal on the flange side
of the plate and the lower seal on the opposite side.
Install ten split rivets with the rivet heads next to
the seals.

(2) Apply a coating of liquid type gasket
cement to both sides of the pan gasket, and position
the gasket on the pan, alining the bolt holes.
Position the pan and gasket on the clutch housing
and install six lockwashers and bolts. Tighten the
bolts evenly. Install the pan drain plug gasket (if
required) and the drain plug.

(3} Position the pan plate at the front of the
housing with the upper seal toward the front of the
engine, and the front portion of the pan gasket (late
type) down. Install a lockwasher and bolt in the
upper bolt hole at each side of the plate, and a lock-
washer and bolt for each lower bolt hole. Tighten
the four bolts.

2-139. Clutch Release Bearing. Pressure Plate,
and Disk

a. Coordination with Direct Support Main-
tenance Unit. Replacement of the clutch disk,
pressure plate, and release bearing is normally a
direct support maintenance operation, but may be
performed in an emergency by the using
organization, provided authority is obtained from
the responsible commander. Replacement parts,
tools, and instructions may be obtained from the
direct support maintenance unit.

b. Remove Clutch Release Bearing (fig. 2-158).

{1) Remove the transmission (para 2-105b).

(2) Detach the retracting spring from the
release bearving and from the retracting spring
screw, and remove the spring through the trans-
mission shaft opening in the clutch housing.

{3} Disengage the release bearing from the
tork, and remove the pearwg througn the traus-
mission shaft opening.
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(4) Remove the retracting spring screw if it
must be replaced.

c. Inspection. Wipe the release bearing with a
clean cloth, and inspect it for wear, roughness in the
bearing, and damaged bearing sleeve.

CAUTION
Do not clean the bearing with drycleaning
solvent or volatile mineral spirits.
Inspect the retracting spring for cracks and
distortion. Inspect the retracting spring screw for
damaged threads. Replace parts that are unfit for
further service.

d. Install Clutch Release Bearing (fig. 2-158).
screw  was

(1) If the retracting spring
removed, install the screw in the clutch housing.

{2) Install the release bearing in front of the
bearing fork, with the larger diameter of the
bearing sleeve toward the front and the retracting
spring hole at the top.

NOTE

A new clutch release bearing is

prelubricated.

(3} Attach the retracting spring to the spring
screw and to the release bearing sleeve.

(4) Install the transmission (para 2-150b).

(5) Adjust the screw so there is slight tension
on the spring when the fork is in the released
position.

e. Remove Ciutch Pressure Plate and Disk.

(1) Remove the transmission (para 2-105b).

{2) Remove the clutch housing pan and pan
plate (para 2-138b ).

(3) Remove the clutch release bearing
(b abovel.

(4) Loosen the six bolts that secure the
pressure plate to the flywheel, rotating the flywheel
to gain access to the bolts. Remove the six bolts and

‘lockwashers, and remove the pressure plate and the
clutch disk.
f. Cleaning and Inspection.

(1) Clean the parts thoroughly with
drycleaning solvent or volatile mineral spirits.
Clean the pilot bearing (bushing type) in the end of
the crankshaft and inspect for wear or damage.
Clean the disk-contacting surfaces and the
flywheel. If the pilot bearing or flywheel is worn or
scored, notify direct support maintenance per-
sonnel.

{2) Inspect the disk for worn, glazed, or loose
facings, damaged hub splines, damaged springs, or
distortion.

(3) Inspect the pressure plate for scored disk-
contacting surface, distortion, and damaged springs
and fingers.

(4) Inspect the clutch release bearing
(¢ above).

(5) Replace all parts that are unfit for further
service.

g. Install Cltuch Pressure Plate and Disk.

(1) Position the disk and the pressure plate
(fig. 2-158) on the flywheel. Install the six special
bolts and lockwashers. Do not tighten the bolts
until all are installed and the clutch parts are alined
((2) below). _

(2) Insert the clutch alining tool through the
presswre plate, disk, and into the pilot bearing to
aline the parts (fig. 2-160). Tighten the six bolts

evenly to 15 to 20 foot-pounds torque, using a

torque-indicating wrench. Remove alining tool.

Figure 2-160. Alining clutch parts.

{3) Install the clutch release
(d above).
(4) Install the clutch housing pan ande pan
plate (para 2-1384d).
(5) Install the transmission (para 2-105c).
(6) Adjust clutch pedal (para 2-1375b).
h. Record Replacement. Record the clutch
replacement on appropriate forms in accordance

with TM 38-750.

bearing

‘Section XXV. WHEELS, HUBS, AND TIRES

2-140. General

The disk type steel wheels are fitted with mud and
snow tread pneumatic tires and tubes. Wheels and
tires are interchangeable. The hubs are mounted on
opposed tapered roller bearings. Oil seals are
provided to retain lubricant Organizational
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maintenance operations include wheel bearing
adjustment, and replacement of wheels, hubs, hub
bearings, oil seals, tires, and tubes.
2-141. Wheel Bearing Adjustment

a. Front Wheel Bearings. The procedure is the
same for both front wheels.



(1) Jack up the wheel and remove the drive
flange and flange gasket (para 2-117c¢).

{2) Remove the outer bearing adjusting nut,
using the wrench (fig. 2-135). Remove the ad-
justing nut lock (fig. 2-136).

{3) Using the wrench, turn the inner adjusting
nut in until the bearings are tight. Then back the
nut off one-sixth of a turn. Rotate the wheel to test
the tightness of the bearings.

(4) TYnstall the adjusting put lock. engaging
ne suek pin on the adjusting nut in one of the holes
‘- the lock. If the lock dces not engage the lock pin,
-.werse the nosition of the lock.-

(5) 1n-tall the outer bearing adjusting nut,
and tighten securely with the wrench (fig. 2-135).

(6) Install the flange gasket and the flange
(para 2-118 ¢ ).

b. Rear Wheel Bearings. Both rear wheel
bearings are adjusted in the same manner.

(1) Jack up the wheel and remove the axle
drive shaft and the flange gasket (para 2-121a).

{2) Remove and discard the outer oil seal and
the other flange gasket.

(3} Remove the outer bearing adjusting nut,

using the wrench (tig. 2-135), and remove the
adjusting nut lock (fig. 2-136).

(4) Adjust the rear bearings in the manner
described in a(3) above.

(5) Install the adjusting nut lock (a (4)
above).

(6) Install the outer bearing adjusting nut and
tighten securely with the wrench.

{7) Prepare a new oil seal by soaking it in
neats-foot oil for approximately 30 minutes.
Position a new flange gasket and the oil seal on the
flange studs with the shoulder of the seal in the
counterbore of the hub. '

(8) Install another new flange gasket and the
axle drive shaft (para 2-121b).

WARNING

When inflating the tire, turn the side ring

away from any person nearby to prevent

injurv in the event the ring flies off.

2-142. Removal and Installation

a. Removal. All wheels are removed in the same
manner.

(1) Apply the handbrake, jack up the wheel to
be removed and block the other wheels to hold the
vehicle.

(2) Remove the five cap nuts that secure the
wheel to the wheel hub studs (fig. 2-135} and
remove the wheel.

NOTE
Cap nuts for both left wheels have left-hand
threads.
b. Installation.

(1} Position the wheel on the wheel studs with

the dished side next to the hub.

(2) 1nstall the five cap nuts with the tapered
side toward the wheel (see a (2} above).
(3) Tighten the nuts to 200 to 225 foot-

pounds torque. .
2.743. Hub, Hub Bearings, and Oil Seal

NOTE
The key letters noted in parentheses are in
figure 2-161, except where otherwise in-
dicated.

A Drum

B Drive flange

C Gasket

D Outer bearing adjusting nut
E Adjusting nut lock

F Inner bearing adjusting nut
G Outer bearing cone

H Outer bearing cup

J Hub

K Inner bearing cup

L Inner bearing cone

M Oil seal

N Snapring

P Wheel stud

Q Flange stud

R Lockwasher

S Nut

T Inspection hole cover

U Screw
Figure 2-161. Hub. drum. «nd related narts—exploded view.

a. tveneral. Hubs 1or all wheels are identical and
asc serviced in the same wanner. An outer isearing
oil seal is provided for each rear hub. All hubs have
an inner oil seal and inner and outer bearings.
Wheel studs for the left wheels have left-hand
threads.

b. Remove Hub and Drum.

{1) Remove the wheel and tire {para 2-142a).

t2) Remove the front axle drive flange (peuia
2-117 ¢ ), rear axle drive shaft (para 2-121 a), and
the flange gasket. For the rear hub, remove the
outer bearing oil seal and gasket.

(3} Remove the hub and drum
117d).

¢. Disassemble Hub and Drum.

(1) Remove the snapring (N) that secures the
oil seal (M).

(2) Insert the drift, with handle (fig. 2-162) in
the hub from the outer end, so the drift bears
against the inner bearing cone. Drive the inner
bearing cone and inner oil seal from the hub in one
operation. Remove the drift and handle.

(para 2-
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Figure 2-162. Removing inner bearing cone and oil seal.

(3) If the drum (A) or hub (J) requires

replacement, remove the drum (para 2-130).
d. Inspection.

(1) Clean all parts in drycleaning solvent or
volatile mineral spirits and dry.

(2) Inspect the hub (J) for cracks, loose and
damaged wheel studs (P) and flange studs (Q),
damaged flange surfaces, and loose and damaged
bearing cups (H and K). Tighten loose wheel or
flange studs. Remove damaged studs.

(3) Inspect the inner and outer bearing cones
(G and L) for wear, chipping, and roughness.
Inspect the inner and outer bearing cups (H and K)
in the hub for scoring and pitting. If either of the
bearing cups require replacement, remove the cups
by driving them out with a brass drift and hammer.
If either cup or cone requires replacement, replace
both items.

(4) Inspect the inner and outer bearing ad-
justment nuts (D and F) for cracks and damaged
threads, and a damaged lock pin on the inner nut.
Inspect the adjusting nut lock (E) for cracks and
distortion.

{5) Inspect the drum (A) (para 2-131e).

(6) Replace all parts that are unfit for further
service.

e. Assemble Hub and Drum.

(1) If the wheel studs (P} were removed
{d(2) above), or if a new hub is to be installed,
install new riveted type studs, matching the flat
surface of the stud head with the shoulder on the
hub. Press the studs into place with an arbor press.

NOTE

Wheel studs for the left hubs have left-hand

threads. Be sure to use correct studs.

(2) If the flange studs (Q) were removed
(d (2) above), install new flange studs in the hub
and tighten.

(3} If the bearing cups (H and K) were
removed (d (3) above) install new cups in the hub,
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using an arbor press. Make certain that the cups
are bottomed in the hub counterbores.
NOTE

Bearing cups are already installed in a new

hub.

(4} Install the brake drum (para 2-131h).

(5) Lubricate the inner bearing cone (L) with
grease GAA, using a roller bearing lubricator or
kneading the grease into the bearing rollers with the
fingers. Position the cone in the inner bearing cup.

{6) Immerse a new inner bearing oil seal (M)
in clean neats-foot oil for about 30 minutes to soften
the leather. Remove the seal from the oil and roll
with a smooth steel bar to condition the seal.

{7) Position the seal (M) in the hub with the
lip of the seal next to the inner bearing cone (L). Fit
the replacer (fig. 2-163) over the seal and drive the
seal into position.

Figure 2-163. Installing inner bearing oil seal.

NOTE
Do not drive the seal into the hub beyond
the snapring groove to prevent interference
between the seal and the bearing cone.
Remove the replacer and install the snapring (N),
making certain that the ring seats properly.
f. Install Hub and Drum. Refer to paragraph 2-
117 b.
g. Install the
paragraph 2-142b.
h. Adjust Wheel Bearings. Refer to paragraph
2-141.
i. Install Front Wheel Drive Flange or. Rear
Outer Bearing Oil Seal and Axle Drive Shaft.
Refer to paragraph 2-117 5. 2-141b, and 2-121b.

2-144. Tire and 1 uwc

Wheel and Tire. Refer to

a. Removal.
(1} Remove the wheel and tire (para 2-142 2).



(2) Remove the valve cap, unscrew and
remove the valve core from the valve stem, and
deflate the tube.

{3} Lay the wheel on the floor with the outer
side up. Insert a pry bar between the tire and one of
the bead clips, and press downward until tension on
the clip is relieved. Tap the clip with a hammer to
disengage it from the ring.

(4) Repeat the operation in (3) above for each
of the other five clips. Drive a bar between clips and
rim to break the tire bead from the rim.

(5) Insert a pry bar between the ends of the
ring and pry the end nearest the first cutout in the
ring {fig. 2-164) enough to permit a second pry bar
to be inserted in the cutout. Work the ring from the
wheel flange, prying at the cutouts in the ring, and
remove the ring. Remove the six bead clips from the
outer side of the tire.

{6} Mark the location of the valve stem on the
tire if the original mark has been obliterated and
remove the tire, tube, and six inner bead clips.
Remove the tube from the tire.

RAPD 213464

Figure 2-164. Removing tire.

b. Inspection.

(1) Clean the wheel and inspect for distortion,
damage, and corrosion. If the wheel is corroded,
remove the corrosion and paint the flange surface.
Replace a damaged wheel.

{2) Inspect the inside of the tire for
penetrating objects and broken cords. Inspect the
tread for cuts. abrasions, cupping, and wear.
Remove nails or other sharp objects from the tire.
Replace the tire if it is worn or damaged.

(3) Inspect the tube for cuts or damaged valve
stem. Repair the tube as instructed in TM 9-2610-
200-20, or replace with a new one as required.

(4} Inspect the bead clips for breaks or
distortion. Replace damaged clips.

{5) Inspect the side ring for cracks and
distortion. Replace a damaged ring.

c. Installation.

(1) Install a new valve core in the tube valve
stem and inflate the tube slightly. Install the tube in
the tire with the valve stem in alinement with the
marking on the tire (a (6} above).

(2) Place six bead clips on each bead of the
tire, spacing them evenly and alternating the clips
on one bead with those on the other.

(3} Position the tire on the wheel with the
valve stem extending through the hole in the wheel
toward the outside of the wheel.

{4} Install the ring on the wheel with the split
between two of the clips. Force the ring under the
wheel flange, working around the tire. The bead
clips should snap into place over the outer edge of
the ring as the ring is worked into place.

(5) Inflate the tire slowly to 40 pounds
pressure, and install the valve cap.

(6) Install the wheel and tire (para 2-142b).

2-155



Section XXVI. STEERING GEAR AND CONTROLS

2-145. General
The steering gear (fig. 2-165) is of the worm and

.
sector type. The worm operates in tapered roller

bearings and the sector or pitman arm shaft is
mounted in bronze bushing type bearings. A vent in
the steering gear housing prevents build-up of
excess pressure in the housing. The two drag links
act in conjunction with the idler arm to provide

A Clamp bolt

B Idler arm bracket

C Idler arm shaft

D Lockwasher

E Nut

F Idler arm

G Outer dust cover

H Idler arm-to-steering gear drag link (upperi.
J Steering gear bolt :
K Nut

L. Lockwasher

M Steering gear housing

correct steering geometry. Organizational main-
tenance operations include alinement and ad-
justment of the steering gear and replacement of the
drag links, idler arm, dust covers, steering gear,
pitman arm, steering wheel, tie rod, and tie rod
ends. Replacement of the tie rod and tie rod ends is
described in paragraph 2-113.

N Pitman arm shaft adjusting screw
P Pitman arm nut

Q Vent

R Filler plug

S Lockwasher

T Pitman arm

U Dust cover

¥V Lower cover

W Horn button cable

X Dust cover retainer

Y Idler arm-to-steering arm drag link (lower).

Figure 2-165. Steering gear and controls.

2-146. Steering Gear Alinement and Ad-
justments

4. General. Correct alinement of the steering
gear must be established to prevent binding of the
parts when the vehicle is turned to left or right.
Adjustments include adjustment of the worm
bearings and the control of backlash.

b. Check and Correct Alinement.

{1} Disconnect the upper drag link from the

pitman arm (para 2-149) (T, fig. 2-165}.
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{2) Turn the steering wheel back and forth,
and note whether it turns freely throughout the full
range. If the wheel does not turn freely, check the
position of the steering gear at the instrument panel
({3) and (4) below).

{3) Remove the four lockwasher screws that
secure the steering column cut-out access cover to
the instrument panel, and remove the cover (fig. 2-
55).

(4) Loosen the nuts on the two bolts that



secure the steering post clamp and bracket to the
instrument panel (fig. 2-35), and note whether the
steering gear has a tendency to move to one side
when the bolts are loosened. If it does. loosen the
nuts on the three steering gear bolts (J, fig. 2-165),
and allow the steering gear to assume correct
alinement. Tighten the nuts on the steering gear
bolts to 140-1590 foot-pounds torque.

(5) Position the bracket and clamp on the
instrument panel (fig. 2-55), making sure that the
rubber collar is correctly positioned on the steering
gear, and tighten the nuts on the two bolts securely.
The bolt holes in the instrument panel are
elongated to provide for this adjustment. Install the
access cover on the instrument panel with the four
lockwasher screws.

(6) When the adjustment has been completed,
attach the upper drag link to the pitman arm (para
2-149) (T, fig. 2-165).

¢. Adjust Worm Bearings.

(1) Remove the upper idler arm-to-steering
gear drag link (para 2-149) (H, fig. 2-165).

{2} Remove the four screws that secure the
lower cover to the steering gear housing and pull
the cover down to expose the shims.

NOTE
On vehicles of early production, two covers
are used with a gasket between. Be careful
not to damage the gasket when making the
adjustment.

{3) Remove one thin shim from between the
cover and the housing.

{4) Install the cover f(or covers) on the
housing. and install the four special cover screws.
Tighten the screws.

{51 Turn the steering wheel to check the
adjustment. There should be a slight resistance as
the wheel is turned in either direction.

(6} Repeat (2) and (3) above, if necessary,
until correct adjustment is obtained.

{7} Install the upper idler arm-to-steering gear
drag link (para 2-149i (H, fig. 2-165}.

(8) Lubricate the steering gear. Refer to
lubrication order LO 9-2320-212-12.

d. Adjust Backlash.

{1) Remove the upper idler arm-to-steering
gear drag link (para 2-149) (H. fig. 2-165)}.

{2) Turn the steering wheel to the left or right
as far as possible. Turn the wheel in the opposite
direction as far as it will go. and count the number
of turns. Then turn the wheel back one-half the
total turns.

NOTE

The steering wheel must be properly

positioned before adjustment of backlash,

since a high spot is provided on the worm

for the midposition.

(3) Working from the engine compartment.

remove the nut and lock plate from the pitman arm
shaft adjusting screw.

(4) Using a screwdriver, turn the adjusting
screw in to decrease backlash or out to increase
backlash. Adjust the screw to provide a slight drag
as the steering wheel is turned through the mid-
position.

(5) Install the lock plate én the adjusting
screw, making certain that the plate is engaged with
the button on the housing cover. Install the nut and
tighten it. Check the backlash to make certain that
the adjustment has not changed.

{6) Install the upper idler arm-to-steering gear
drag link (para 2-149) (H, fig. 2-165).

2-147. Steering Wheel
4. Removal (fig. 2-166).

TA 000831

Figure 2-166. Removing steering wheel.

(1} Remove the horn button cabie (para 2-
546 ).

{2) Remove the steering wheel nut and the
horn button lower retaining plate.

{3} Install the adapter and puller on the
steering wheel (fig. 2-166) with the three rubber
pads on the ring bearing against the three wheel
spokes, and the three puller jaws spaced midway
between spokes.

(4) Tighten the puller screw in against the
adapter. If the puller screw is difficult to turn,
strike the end of the screw smartly with a medium
hammer to dislodge the wheel from the steering
shaft.

NOTE

The steering wheel is of molded rubber and

may be distorted if excessive pressure is

exerted on the puller before the wheel is

dislodged.
{5) Remove the wheel. the wheel puller. and
adapter.

b. Installation.

{1} With the front wheels pointing straight
ahead. position the steering wheel on the steering
shaft so that the spoke adjacent to the two square
indentations points down. Force the wheel into
position, and install the lower button retaining
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plate and the wheel nut. Tighten the nut to 60-70
foot-pounds torque.

(2) Install the horn button cable and horn
button {(para 2-54d).

2-148. Steering Idler Arm

NOTE

The key letters noted in the parentheses are

in figure 2-168. except where otherwise

indicated. »

2. Removal.

(1) Open the clips of the two outer dust covers
(D) at the idler arm (F. fig. 2-165). Remove the
cotter pin (H) that secures the plug at the front end
of each drag link. and unscrew the plugs (A)
enough to permit the links to be pulled from the
arm. Remove the inner and outer dust covers (D
and K} and dust cover seals (F| from the idler arm
balls.

(2) Remove the nut, lockwasher, and clamp
bolt from the idler arm bracket (B, fig. 2-165).

(3} Remove the lubrication fitting from the

idler arm shaft, and install the adapter (fig. 2-167)
in the fitting opening. Install the puller on the
adapter and remove the idler arm shaft (fig. 2-167).
Remove the idler arm (F, fig. 2-165). Remove the
puller and the adapter.

PULLER
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Figure 2-167. Removing idler arm shaft.
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(4) Inspect the parts removed for wear or

other visual damage. Replace parts as necessary.
b. Installation.

(1) Position the idler arm in the idler arm
bracket. alining the shaft opening in the arm with
those in the bracket. Apply a film of lubricant to the
shaft and install the shaft. alining the clamp bolt
groove with the bolt holes in the bracket.

(2) Install the clamp bolt., lockwasher, and
nut. Tighten the nut.

{3) Install a lubrication fitting in the idler arm
shaft, and lubricate the shaft.

(4) Install an outer dust cover (D), inner dust
cover (E). and dust cover seal (F) over each idler
arm ball. Position the upper drag link over the
upper ball with the ball between the two ball seats
in the drag link. Tighten the plug using a drag link
bit-and-socket wrench. Back the plug out one-half
turn from the nearest cotter pin hole and install a
cotter pin. Attach the lower drag link to the lower
ball in the same manner.

2-149. Drag Link

NOTE
The key letters noted in parentheses are in
figure 2-168. except where otherwise in-
dicated. '



A Plug

B Ball seat

C Bumper

D Outer dust cover
E Inner dust cover
F Dust cover seal
G Spring

H Cotter pin

TA 000833

J Steering gear to idler arm drag link
K Pitman arm dust cover

L Lubrication elbow

M Lubrication fitting

N Pitman arm

P Steering arm dust cover

Q ldier arm to steering arm drag link

Figure 2-168. Drag links and related parts——exploded view.

a. Remove and Disassemble Drag Link from
Pitman Arm to Idler Arm.

(1) Remove the two lubrication fittings (M)
and the lubrication elbows (L)} from the drag link
and open the outer dnst cover at each end of the
steering gear to idler arm drag link (J).

{2) Remove the cotter pin (H) that secures the
plug (A) at each end of the steering gear to idler
arm drag link (J) and loosen the plugs, using a drag
link bit-and-socket wrench. Pull the drag link from
the pitman arm ball and the idler arm ball.

(3) Remove the dust cover seals and related
parts as necessary.

(4} Remove the plug (A) from each end of the
steering gear to idler arm drag link (J), and remove
the bumpers (C), springs (G}, and ball seats (B).

b. Remove and Disassemble Drag Link from
Idler Arm to Steering Arm.Procedure for removal
and disassembly of the idler arm to steering arm
drag link is the same as a above.

¢. Inspection.

(1) Clean the parts in volatile mineral spirits
or drycleaning solvent and dry with compressed air.

(2} Inspect the drag links (J and Q) for wear,
cracks, distortion and damaged threads.

(3) Inspect the ball seats (B) and bumpers
(C) for abrasions, corrosion, wear, and cracks.

(4) Inspect the plugs (A) for damaged
threads.

{5) Inspect the balls on the idler arm, pitman
arm, and steering arm for abrasions, wear, and
cracks.

{6) Remove minor abrasions and corrosion
with crocus cloth. Replace either drag link, the
pitman arm, or idler arm if the parts are damaged.
Report a damaged steering arm to direct support
maintenance personnel.

d. Assemble and Install Drag Link from Idler
Arm to Steering Arm.

(1) Apply a film of lubricant to the ball seats.

(2) Install an outer dust cover (D), inner dust
cover (E}, and dust cover seal (F}, on the lower ball
of the idler arm and the steering arm dust cover
(P), dust cover seal (F), and inner dust cover (E)
on the ball of the steering arm. , )

(3) Place a spring (G) over the smaller
diameter of one of the bumpers (C), and install the
parts in the steering arm end of the drag link (Q),
with the spring toward the outside. Install a ball
seat (B) with the cupped side out.

(4) Install a ball seat (B) in the idler arm end
of the drag link (Q) with the cupped side out.

(5) Position the drag link on the idler arm ball
and the steering arm ball, making certain that the
cupped surfaces of the ball seats contact the balls.

(6} Install a ball seat (B) in the steering arm
end of the drag link (Q) with the cupped side in and
install the plug (A) in the end of the tube.
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{7) Install a ball seat (B) in the idler arm end
of the drag link (Q) with the cupped side in. Place a
spring (G) over the smaller diameter of the bumper
(C) and install the parts in the idler arm end of the
drag link (Q) with the spring toward the ball seat.
Install a plug (A) in the end of the tube.

(8) Tighten the plugs and install the two
cotter pins (H) (para 2-148 b. (4)).

(9) Close the dust idler and steering arm
covers (D and P).

{10) Install lubrication elbow (L} in the
steering arm end of the drag link (Q) and
lubrication fitting (M) in each end of the drag link,
and lubricate the drag link. Refer to LO 9-2320-
212-12.

¢. Assemble and Install Drag Link from Pitman
Arm to Steering Idler Arm.

(1) Insert the pitman arm dust cover (K)
through the opening in the outer dust cover (D)
from the concave side, and install the covers on the
pitman arm ball.

(2) Place the outer dust cover (D), inner dust
cover (E), and dust cover seal (F) over the upper
ball of the idler arm.

(3) Install a bumper (C), spring (G), and ball
seat (B) in the idler arm end of the drag link (J) (d
(3) above).

(4) Install a ball seat {B) in the pitman arm
end of the drag link (J). with the cupped side out.

{5) Position the drag link on the pitman arm
ball and the idler arm ball.

(6) Install a ball seat (B), spring (G), and
bumper (C) in the pitman arm end of the drag link
(J). and install a plug (A) in the end of the tube (d
(7) above).

(7) Install a ball seat (B) in the idler arm end
of the drag link (J) with the cupped side in, and
install a plug (A) in the end of the tube.

(8) Install the plugs (A} and cotter pins (H)
(para 2-148 b (4}}.

(9) Close the outer dust covers (D) at the idler
arm end of the drag link and the pitman arm.
Secure the pitman arm dust cover (K) with locking
wire.

{10) Install the lubrication elbow (L) and
fittings (M) (d (10} above), and lubricate the drag
link. Refer to LO 9-2320-212-12.

2-150. Pitman Arm
NOTE

The key letters noted in parentheses are in
figure 2-168, except where otherwise in-
dicated.

4. Removal.

{1) Remove the nut and lockwasher that
secure the pitman arm to the steering gear (fig. 2-
165).

(2) Remove the pitman arm from the shaft,
using a suitable puller.
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(3) Open the outer dust cover (D) at the
pitman arm, remove the cotter pin (H), loosen the
plug (A), and remove the pitman arm. Remove the
outer dust cover and pitman arm dust cover (K)
from the arm.

b. Installation.

(1) Position the dust covers on the pitman
arm (para 2-149 e{1)). Insert the pitman arm ball
in the drag link between the two ball seats. Tighten
the plug enough to hold the pitman arm.

{2) Install the pitman arm on the pitman arm
shaft. alining the locating marks on the arm and
shaft. Turn the steering wheel, if necessary, to aline
the marks.

(3) Install a lockwasher and nut on the shaft.
Tighten the nut to 140-150 foot-pounds torque.

(4) Tighten the plug (A} at the pitman arm
end of the drag link (para 2-149 b (4)). Secure the
dust cover (para 2-149¢(9)).

{5) Lubricate the drag link (LO 9-2320-212-
12).

2-151. Steering Gear
(Fig. 2-165.)
a. Remoual

{1) Remove the steering wheel (para 2-147 a).

(2) Remove the four lockwasher screws that
secure the steering column cutout access cover to
the instrument panel and remove the cover {fig. 2-
53). '

{3) Remove the nuts and lockwashers from
the two bolts that secure the steering post clamp
and bracket to the instrument panel (fig. 2-55) and
remove the clamp, bracket, and the rubber in-
sulator. Apply a light coating of grease to the jacket
and remove the jacket collar (at toe-board).

(4) Remove the pitman arm (para 2-150a).

{5) Remove the nuts and lockwashers from
the three steering gear bolts. Remove the bolts and
plain washers from the inner side of the frame and
remove the steering gear from the underside of the
fender.

b. Installation.

(1) Insert the steering gear up through the
opening in the cow! panel from underneath the left
front fender. Position the steering gear housing on
the frame left side rail. alining the bolt holes in the
housing with those on the frame. Install plain
washer on each of the three steering gear bolts and
install the bolts from the frame side. Install a lock-
washer and nut on each steering gear bolt (J. fig. 2-
165), but do not tighten.

(2) Install the jacket collar over ihe steering
column jacket and position the collar at the
toeboard. Install the rubber insulator over the
Jacket. Position the clamp and clamp bracket on
the instrument panel so there is no binding of the
steering gear at the clamp (fig. 2-55). Install a lock-



washer (fig. 2-58) and nut on each clamp bracket
bolt, but do not tighten the nuts.

(3) Tighten the nuts on the three steering gear
bolts to 140-150 foot-pounds torque. Tighten the
nuts on the clamp bracket bolts.

{4} Position the access cover on the in-
strument pane! and install tite four lockwasher
screws (fig. 2-55).

(5) Install the steering wheel (para 2-147 6 ).

(6) Install the pitman arm (para 2-1530b).

(7) Check the lubricant level in the steering
gear housing and replenish as warranted (LO 9-
2320-212-12).

XXVII. WINCH AND WINCH DRIVE SHAFT

2-152. General

The winch (fig. 2-169), on vehicles so equipped, is
mounted at the front of the vehicle and is supported
by brackets attached to the frame side rails and the
front bumpers. The drive shaft has a universal joint
at each end, with a shearpin in the front universal
joint which prevents damage to the driving
mechanism in the event the winch is overloaded. A
safety brake is provided to hold a load in any
desired position or in the event the shearpin breaks.
Organizational maintenance includes adjustment of
the safety brake, replacement of the cable, the drive
shaft universal joints and shearpin, and the winch.

i
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Figure 2-169. Winch—top view.

2-153. Safety Brake Adjustment
a. Disconnect Drive Shaft.

(1) If the drive shaft is equipped with a collar.
remove the locking wire from the collar setscrew at
the rear universal joint. loosen the setscrew. and
slide the collar forward. Later production vehicles
are not equipped with a collar. and none is
required.

{2) Remove the locking wire (fig. 2-170) from
the drive shaft shearpin (fig. 2-170), and remove
the shearpin.
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Figure 2-170. Winch—bottom view.

{3) Slide the front universal joint yoke (fig. 2-
170) toward the rear, far enough to clear the
wormshaft.

b. Adjust Safety Brake.

(1) Remove the outer jamnut (fig. 2-170)
from the brake band end.

(2) Insert a long punch through the shearpin
hole in the wormshaft. Oscillate the shaft with the
punch., and at the same time tighten the inner
jamnut on the brake band end until a noticeable
drag is felt when the wormshaft is rotated in one
direction.

{3) Hold the inner jamnut, and install the
outer jamnut. Tighten the outer nut to hold the
adjustment.

c. Connect Drive Shaft.

{1) Remove the punch from the shearpin hole
in the wormshaft and position the universal joint
front yoke on the wormshaft, alining the shearpin
holes. Install the shearpin and secure with locking
wire (fig. 2-170).

{2) If the drive shaft is equipped with a collar.
position the collar to provide %-inch clearance
between the collar and the front end of the drive
shaft rear universal joint voke, tighten the collar
setscrew. and secure with locking wire.



2-154. Drive Shaft Shearpin

a. General. Since breakage of the shearpin
usnally occurs as a result of overloading the winch,
it is important that the winch load be lessened
before attempting to move or support it after
replacing the shearpin.

CAUTION

Support the load or make certain that the

safety brake is properly adjusted (para 2-

153b) to hold the winch load while

replacing the shearpin.

b. Replacement.

(1) If tha pieces of the broken shearpin cannot
be removed cleanly from the universal joint yoke
and the wormshaft, disconnect the yoke (para 2-
153a), and remove the pieces.

(2} Position the universal joint yoke on the
winch wormshaft, and connect the drive shaft (para
2-153¢).

2-155. Drive Shaft and Universal Joints

a. Remorval

(1) I the drive shaft (fig. 2-171) is equipped
with a collar, remove the locking wire from the

collar setscrew. loosen the setscrew, and slide the
collar forward.
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Figure 2-171. Winch drive shaft and universal joints.

(2) Remove the locking wire {from the
shearpin (fig. 2-170), and remove the shearpin.
Push the shaft and assembled parts to the rear, and
remove the front universal joint yoke {fig. 2-170)
from the wormshaft.

(3) Remove the 10 bolts and lockwashers that
secure the winch brackets to the frame side rails
and front bumpers, and raise the left side of the
winch sufficiently to permit removal of the drive
shaft.

(4) Pull the shaft forward to disengage the
splined end of the shaft from the front yoke of the
rear universal joint, and remove the shaft. Remove
the collar (if so equipped) as the shaft is removed.

(5) Remove the locking wire from the set-
screw in the rear universal joint yoke, loosen the
setscrew, and remove the universal joint from the
power-takeoff. Remove the woodruff key from the
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power-takeoff shaft. Remove the front universal
joint from the drive shaft in the same manner.
b. Inspection.

{1) Clean all parts.

(2) Inspect the drive shaft for distortion,
cracks, and damaged splines.

{3) Inspect both universal joints for wear,
binding. and damaged splines (front yoke of rear
Joint).

NOTE

The front yoke should slide freely on the

shaft to insure the safety feature of the

shearpin.

(4) Inspect the power-takeoff drive shaft and
the switch wormshaft for corrosion damage and
burs. Remove minor scratches and burs with crocus
cloth.

{5} Inspect the collar and all setscrews for
cracks and damaged threads.

(6) Replace parts that are unfit for further
service.

c. Installation.

(1) Install a No. 817 or 127 woodruff key in
the keyway at the front end of the drive shaft.
Install the rear yoke of the front universal joint on
the shaft, alining the keyway in the yoke with the
key. Install the setscrew, tighten, and secure with
locking wire (fig. 2-170).

(2) Install the rear universal joint on the
power-takeoff drive shaft in the manner described
in ¢ (1) above.

(3) Apply a light coating of automotive and
artillery grease to the splines of the drive shaft.
With the winch raised as in a(3) above, insert the
splined end of the shaft through the opening in the
frame reinforcement from the front. Install the
collar on the shaft (if so equipped), and insert the
shaft in the front yoke of the rear universal joint,
alining the journals of both universal joints. Push
the shaft and assembled parts toward the rear.

(4) Lower the winch into position, and aline
the front universal joint front yoke with the worm-
shaft. Install the yoke on the wormshaft, alining the
shearpin holes. Install the shearpin and secure it
with locking wire.

(5) Install six lockwashers and bolts for the
winch frame brackets and four lockwashers and
bolte for the bumpes brackets. Tighten the bolts
cvenly,

(6) U the drive wBalt is equipped with a collar,
position the collar to provide S-inch clearance
between the collar and the front end of the
universal joint yoke; tighten the collar setscrew,
and secure it with locking wire.

2-156. Winch Cable

a. Removal Place the winch clutch shifter



handle in the DISENGAGED position (fig. 2-172}
and unwind all the cable from the drum. Remove

GED POSITION e

—

the setscrew that secures the cable to the drum, and
remove the cable.
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Figure 2-172. Winch installed.

b. Inspection. Inspect the wire rope for broken
strands and rust or corrosion. Inspect the chain for
damaged links or hook. Inspect the thimble and
two clamps for wear or damage. Replace parts that
are unfit for further service.

c. Installation.

(1) Install the thimble on the chain, thread the
wire through the chain link, and fit it on the
thimble. Secure the rope with the two clamps and
tighten the clamp nuts.

(2) Clean the winch drum and apply a film of
engine oil to the drum surface. Install the rope on
the drum by passing it under the winch and around
the drum at the rear so the cable will wind
correctly. Attach the end of the wire rope to the
drum with the setscrew. Wind the rope under
power (para 2-156 d }; apply engine oil to the rope
as it winds on the drum.

d. Securing Winch.

(1) Start the engine and run at idle speed or
slightly faster until normal operating temperature is
reached.

{2) Place the winch clutch shifter handle in the
engaged position.

(3) Apply the handbrake lever (S, fig. 2-91}.

(4) Release the clutch pedal and depress the
accelerator pedal.

(5) Operate the engine at an even speed to
wind the cable.

(6) To stop the cable, depress the clutch pedal
and release the accelerator pedal. The winch safety
brake will hold the load.

(7) Place the power-takeoff shift lever in the
wind (forward) position. If all the cable has been
unreeled from the drum, guide the cable as it winds
to keep the first layer of coils as close together as
possible, thus preventing the next layer from
pressing in between the coils of the preceding layer.
After winding the cable on the drum, route the
winch chain assembly under and over the left frame
member, extend it across the front of the winch,
and hook it over the right gusset (fig. 2-172}. After
the chain assembly has been secured, place the
clutch shifter handle in the engaged position to
prevent free spooling of drum. Clean and lubricate
the cable and drum as prescribed in the lubrication
order (LO 9-2320-212-12).

2-157. Winch

4. Removal.
(1) Disconnect the winch drive shaft (para 2-
1533al.
{2) Remove the four bolts and lockwashers
that secure the winch to the bumper brackets (fig.
2-169) and to the front bumpers.

(3) Remove the six boits and lockwashers that
secure the winch to the frame brackets and to the
frame side rails, and remove the winch.
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{4) Remove the two bolts and lockwashers that
secure each bumper bracket, and remove the
brackets. Remove the four nuts and lockwashers
that secure each frame bracket and remove the
brackets.

b. Installation.

{1} Install the two frame brackets on the studs
in the winch. Install the four lockwashers and
0/ 16-18NF nuts for each bracket. Tighten the
nuts.

{2} Install the two bumper brackets on the
front of the winch and install two lockwashers and
bolts for each bracket. Tighten the bolts.

{3} Position the winch on the frame side rails

with the bolt holes in the frame brackets alined with
those in the frame. Install three lockwashers and
bolts for each bracket. Install two lockwashers and
bolts for each bumper bracket. Tighten all bolts
evenly.

{4) Connect the winch drive shaft front

universal joint and install the shearpin (para 2-
153 ¢).

(5) Position the collar (if so equipped) (para 2-

155 c(6)).

(61 Adjust the winck saiety brake (para 2-153-
b).

Section XXVIIl. PINTLE, LIFTING SHACKLES, AND SPARE WHEEL CARRIER

2-158. General

A pintle tfig. 2-173) is mounted on the frame rear
crossmember of all models except the ambulance
truck M43. All vehicles are equipped with four
lifting shackles. two at the front and two at the rear.
The hinged type wheel carrier (fig. 2-174) is
mounted at the left side of the ambulance truck
M43. The spare wheel for the cargo truck M37 is
carried on a bracket at the front body panel (fig. 2-
175). and for the telephone maintenance truck
M201 it is stowed in a compartment in the body
fig. 2-176).

TAIL CATE / PIONEER TOOL RACK

PINTLZ
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Figure 2-173. Tailgate. pintle. and lifting shackles.
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Figure 2-175. Front body panel and related parts
fcargo truck M37).



SPARE WHEEL LOCKING NUTE

Figure 2-176. Spare wheel stowage compartment

(telephone maintenance triicck M201).

2-159. Responsibility

Organizational maintenance operations include
replacement of the pintle, lifting shackles, and the
spare wheel carrier (ambulance truck M43 only).

2.160. Pintle

a. Removal

{1) Remove the cotter pin, slotted nut, and
plain washer from the front end of the pintle
adapter, and remove the pintle and adapter.

{2) Remove the four nuts, lockwashers, and
bolts (fig. 2-173) that secure the pintle to the
adapter, and remove the adapter.

(3} Inspect the lubrication fitting in the
adapter flange. If the fitting is damaged. remove it.

b. Installation.

{1) If the lubrication fitting was removed from
the adapter flange (a(3) above), install a male
lubrication fitting.

{2) Position the pintle adapter on the pintle,
alining the four bolt holes. Install four adapter bolts
{from the pintle side). and install a lockwasher and
nut on each bolt. Tighten the nuts evenly.

(3) Install the adapter through the frame
crossmember and the adapter flange. Install the
adapter washer and slotted nut on the pintle.
Tighten the nut to permit free rotation of the

adapter in the flange without end play, and install

the cotter pin.
(4) Lubricate the pintle (LO 9-2320-212-12).

2-161. Lifting Shackle

a. Removal. All lifting shackles are removed and
installed in the same manner. Remove the cotter
pin and shackle pin that attach the shackle to the
shackle bracket, and remove the shackle.

b. Installation. Position thé shackle in the
shackle bracket. Install the shackle pin and cotter
pin.

2-162. Spare Wheel Carrier (Ambulance Truck
M43)

a. Remove Spare Wheel Carrier.

{1} Remove the spare wheel locking nut, and
remove the spare wheel.

(2} Remove the four nuts and lockwashers
(fig. 2-174) that secure the carrier hinge bracket on
the bolts through the cowl left pillar.

{3) Disengage the lock from the lock bolt, and
remove the spare wheel carrier.

b. Remove Lock Bolt and Related Parts.

{1) Remove the nut from the inner end of the
lock bolt, disengage the lock bolt spring from the
handle and the bracket, and remove the handle and
spring (fig. 2-177).

| RAPD 196256

Figure 2-177. Hinged type spare wheel carrier inside lock lever
fambulance truck M43).

(2) Remove the other nut and plain washer
from the lock bolt and remove the lock bolt from
outside the driver's compartment. Remove the
spacer washer from the bolt.

c. Install Lock Bolt and Related Parts.

{1} Install the spacer washer on the lock bolt
and install the lock bolt from outside with the slot
down.

(2) Install a lock bolt nut on the bolt to provide
slight end play for the bolt (fig. 2-177).

(31 Position the spring over the lock bolt and
enpage the short end of the spring in the front of the
inner bracket. Install the handle on the bolt
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{pointing toward the rear); wind the spring suf-
ficiently to engage the long end of the spring over
the handle (fig. 2-177).

(4) Install the other lock bolt nut on the end of
the lock bolt, and tighten against the handle (fig. 2-
1770

d. Install Spare Wheel Carrier.

(1) Position the spare wheel carrier hinge
bracket on the four bolts in the cowl left pillar and
engage the carrier lock with the lock bolt.

{2) Install a lockwasher and nut on each of the
four bolts. Tighten the nuts.

(3) Operate the spare wheel carrier to check
the alinement of the lock plate and lock bolt. If the
hole in the lock plate does not aline with the lock
bolts. loosen the four lock plate bolts (fig. 2-174);
move the plate forward or back as required, and
tighten bolts. {The bolt holes are elongated to
provide for the adjustment.)

(4) Mount the spare wheel on the carrier and
install the locking nut (fig. 2-178).

Figure 2-178. Hinged type spare wheel carrier
(ambulance truck M43).

{5) Lubricate lock bolt regularly as specified in
lubrication order. LO 9-2320-212-12, to minimize
wear on the locking lever. In the event the lever is
worn and does not hold the tire carrier securely,
repair the lever by building up the wear surface
with acetylene welding. Use a welding rod and
grind or file excess weld. Clean, prime, and paint.

Section XXI1X. SPRINGS AND SHOCK ABSORBERS

2-163. Description and Responsibility

a. Description.

(1) Semielliptical springs are provided at front
and rear of all models. All springs are mounted in
shackles at the rear end and in brackets at the front
end.

{2) Front and rear shock absorbers are of the
telescoping hydraulic type.

(3) Proper maintenance of the springs is very
important. since the springs affect the steering
geometry of the vehicle. Constant flexing of the
springs and repeated shock under severe operating
conditions may cause loosening of spring clips (U
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bolts) or bhreakage of center bolts or leaves,
resulting in hard steering and excessive tire wear.

b. Responsibility. Organizational maintenance
operations include tightening spring clip nuts (U
bolt) replacement of springs, spring clips, U bolt
shackles, spring bolts, shock absorbers, shock
absorber bearings. and bearing retainers. A visual
inspection will indicate whether replacement of
parts is necessary.

2.164. Front Springs and Related Parts

a. Removal. Both front springs are removed and
installed in the same manner.



(1) Place the vehicle on a level floor, apply the
hand brake, and block the rear wheels.

(2) Remove the two nuts and lockwashers
from each spring clip (J. fig. 2-144) U bolt.

(3) Place a jack under the frame side rail just
back of the front spring shackle. and raise the
frame enough to relieve the load on the spring.

(4) Remove the cotter pin and slotted nut from
the spring bolt at the front bracket.

(5) Remove the lubrication fitting from the
front spring holt (fig. 2-179). Remove bolt with
drift and hammer.

SPRI

BOLT LONG) OUTER SHACKLE

FRONT :

N ReAR BRACKET:
S En 30LT
REAR:SPRING CRAPD 196402
Figure 2-179. Spring bolts and shackles.

(6) Remove the bolt that secures the rear end
of the spring to the shackles (fig. 2-179 (4) and (5]
above).

(7) Support the spring clip (U bolt} plate with
blocking from the underside (left side only) and
remove the two spring clips (U bolts) and the axle
bumper. Remove the spring.

(8) If the spring shackles or the shackle bolt
require replacement, remove the shackle bolt ((4)
and (5) above) and remove the shackles.

b. Inspection.

{1) Clean the parts in drycleaning solvent or
volatile mineral spirits and dry with compressed
air,

(2) Inspect the spring for worn and damaged
bearings, weak and broken spring leaves, and loose
and broken center bolt. Replace the spring. as
necessary.

(3) Inspect the spring bolt and shackle bolts
for wear., damaged threads, and corrosion.

(4) Inspect the inner and outer shackles for
wear, cracks, or distortion.

(5) Inspect the rear bracket bearing in the
frame for wear or damage. Report an excessivelv

worn or damaged bearing to direct support
maintenance personnel.

(6) Inspect the spring clips (U bolts) for
cracks, distortion, or damaged threads.

{7) Inspect the front axle bumper for cracks
or deterioration.

(8) Replace all parts that are unfit for further
service.

e. Installation.
NOTE

W hen installing front springs. be sure to

install the correct spring for the vehicle.

Refer to tabulated data in paragraph 1-8.

{1) Apply a film of lubricant to all spring bolts
to facilitate installation.

{2) If the shackles were removed ( a (8) above,
position the outer shackle (fig. 2-179) over the
bearing in the frame side rail with the offset down
and toward the frame. Install a long shackle bolt
through the shackle and the frame. with the flat
side of the bolt head aline with the locking boss on
the shackle. Install the inner shackle on the shackle
bolt with the offset down and facing the outer
shackle. Install a triple slotted nut on the bolt and
tighten fingertight.

(3) Position the spring on the axle with the
center bolt head in the recess in the axle housing
and the front end in the front bracket (fig. 2-179).
Aline the bolt opening in the spring and bracket
and install a long spring bolt, with the flat side of
the bolt head alined with the locking boss on the
bracket. Install a triple slotted nut on the bolt and
tighten fingertight.

(4) Aline the rear end of the spring between
the inner and outer shackles, and install a short bolt
with the flat side of the bolt head alined with the
locking boss on the outer shackle. Install a triple-
slotted nut on the bolt.

(5) Tighten the nuts on the spring bolt in the
front bracket to 40-50 foot-pounds torque. Install a
cotter pin.

{61 Tighten the nuts on the shackle bolts
sufficiently to overcome end play when the spring is
checked with a pry bar.

NOTE

Do not tighten the shackle bolt nuts ex-

cessively, since it will cause spring

breakage.

(7T} Position the front axle bumper on the
spring over the center bolt nut with the offset side of
the bumper toward the inside. and install the two
spring clips (J. fig. 2-144) U bolts.

NOTE

Clips for the right front spring are longer

than those for the left front spring.

{8) Lower the frame and remove the jack.

{9) Install two lockwashers and two c¢iip nuts
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on each clip. Remove the blocking from the clip
plate (left spring only). Tighten each spring clip nut
to 130-140 foot-pounds torque.
(10) Install a lubrication fitting in each bolt
and lubricate the bolts (LO 9-2320-212-12).
(11) Remove the blocking from the rear
wheels.

2-165. Rear Springs and Related Parts

a. General. Two types of rear spring bolts have
been used. On early production vehicles, the spring
bolts are plain, whereas a groove is provided for the
locking bolt on late production vehicles.

b. Removal. Both rear springs are removed and
installed in the same manner.

{1) Place the vehicle on a level floor, apply the
hand brake, and block the front wheels.

{2} Remove the two nuts and lockwashers
from each of the two spring clips {J, fig. 2-144) U
bolts.

(3) Place a jack under the frame side rail just
ahead of the front bracket of the spring to be
removed and raise the frame enough to relieve the
load on the spring.

(4) Remove the nuts, lockwashers, and
locking bolts that secure the spring bolts in the
front bracket and the shackle (fig. 2-179).

:5) Remove the lubrication fittings from the
two spring bolts. Unscrew and remove the two
bolts.

(6) Support the spring clip plate (fig. 2-180)
from the underside and remove the two spring clips
and the spring clip seat. Remove the spring.

SHOCK
ABSORBER
BRACKET

JCUIP SEAT
KE LINE CLIP3

RAPD 213467
- -

Figure 2-180. Rear spring and shock absorber.

(7) If the shackle (fig. 2-179) requires
replacement. remove the bolt ((4) and (5) above)
and remove the shackle.

c. Inspection.

t1) Inspect the spring for worn and damaged
bearings, weak and broken spring leaves, and loose
and broken center bolt. Replace the spring, if
necessary.
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(2) Inspect all bolts for damaged
threads, and corrosion.

(3) Inspect the shackle for worn and damaged
bearings, damaged threads, cracks, and distortion.

(4) Inspect the spring clips (U bolts) for
cracks, distortion, and damaged threads.

{5) Replace all parts that are unfit for further
service.

d. Installation.

wear,

NOTE
When installing rear springs, be sure to
install the correct spring for the vehicle.
Refer to data (para 1-8).

(1} If the shackle was removed (a (7) abovel,
position the shackle in the rear bracket (fig. 2-179).
Install the spring bolt through the bracket and
shackle, and tighten the bolt sufficiently to permit
installation of the locking bolt. Install a locking bolt
in the bracket. and a lockwasher and nut on the
bolt.

NOTE

On early production vehicles, tighten the

spring bolts in the frame bracket to 140-

160 foot-pounds torque.

{2) Position the spring on the axle with the
center bolt head in the recess in the axle housing.
Install the clip seat (fig. 2-180) over the spring and
install the two spring clips (U bolt) over the spring
clip (U bolt) seat, and through the holes in the clip
plate, being careful not to damage the brake line.

(3) Aline the front end of the spring with the
front bracket (fig. 2-179) and install the bolt.
Tighten the bolt and install the locking bolt ((1)
above).

(4) Aline the rear end of the spring with the
spring shackle and install the bolt and locking bolt
{1} above}.

NOTE

On early production vehicles, check action

of the shackle with a pry bar to make

certain- that the spring does not bind.

Loosen the bolt slightly, if adjustment is too

light.

(5} Tighten the nuts on the three locking
bolts.

(6} Lower the frame and remove the jack.

{7} Install two lockwashers and two spring
clip (U bolt) nuts on each spring clip (U bolt) {fig.
2-148). Remove the blocking from the spring clip
tU bolt) plate. Tighten each spring clip (U bolt) nut
to 130-140 foot-pounds torque.

(8) Install a lubrication fitting in each of the
spring bolts, and lubricate the bolts (LO 9-2320-
212-12).

(9) Remove the blocking from
wheels.

the front



2-166. Shock Absorber

a. General. All shock absorbers are serviced in
the same manner. They are stamped FRONT or
REAR to identify their positions.

b. Removal.

(1) Remove the cotter pin, slotted nut, and
bearing retainer that attach each end of the shock
absorber to the anchor stud (fig. 2-180).

(2) Remove the shock absorber and the four
rubber bearings from the anchor studs.

(3) If either anchor stud requires
replacement, remove the cotter pin and slotted nut
that secure the stud to the shock absorber bracket
or the spring clip plate. and remove the stud and
inner bearing retainer.

¢. Inspection.

(1} Inspect the shock absorber for evidence of
leaks. broken and damaged welds at the eyes, and
distortion.

(2) To check the operation of the shock
absorber, clamp the lower end in a vise with.the
absorber in an upright position, operate the shock
absorber several full strokes to expel air from the
pressure cylinder, and observe the amount of
resistance offered when the shock absorber is
moved in either direction. If the shock absorber is
operating properly. there will be noticeable

resistance to any movement, without lost motion.
Rotate the dust shield and ebserve whether it
rotates freely without binding. Binding indicates
distortion or damage of internal parts.

(3) Inspect the rubber bearings for wear,
cracks, and deterioration. Inspect the bearing
retainers for cracks and distortion.

{4) Inspect the anchor studs for wear,
distortion, and damaged threads. Inspect the nuts
for cracks and damaged threads.

(5) Replace all parts that are unfit for further
service.

d. Installation. Be sure to install the correct
shock absorber {a abovel.

(1) If the anchor studs and inner retainers
were removed (b (3) above), install retainers and
new studs in the shock absorber bracket and the
spring clip plate. Install a triple slotted nut on the
stud, tighten, and install a cotter pin for each stud.

{2) Place a bearing in each side of each eye of
the shock absorber with the small diameter of each
bearing toward the eye. Install the shock absorber
{large end up) with the bearings on the anchor
studs (fig. 2-180).

(3) Install a bearing retainer and a triple
slotted nut on each stud. Tighten the nuts and
install a cotter pin for each stud.

Section XXX. CAB AND BODIES

2-167. Description and Responsibility

4. Cab. A steel cab with removable top cover is
used for the cargo truck M37, and telephone
maintenance truck M201. Organizational main-
tenance operations include adjustment of the doors
and door glass and replacement of windshield.
toeboards, seat cushions and seat back cushions.
top cover. rear view mirror, liquid container strap
and chape, various weather seals, and cab hold-
down bolts and springs.

b. Body (Cargo Truck M37 and Telephone
Maintenance Truck M201). Organizational
maintenance operations include replacement of
body holddown bolts, reflectors, and canvas items
for both trucks: and replacement of roof bows.
ridge pole. safety strap. pioneer tool rack. tailgate.
and tool compartment door handles for the cargo
truck M37.

c. Body (Ambulance Truck M43). Organ-
izational maintenance operations for the am-
bulance truck M43 include adjustment of the
driver's compartment door and door glass, and the
patient’s compartment rear door: and replacement
of body holddown bolts. litter stowage, holddown,
and safety straps. blackout curtains, ventilator
blower motors and switches, rear door hinges. the

personnel heater and related parts, various
weatherseals in the driver’'s compartment,
toeboards. and cushions for the driver’s and at-
tendant’s seats and seat backs. Items in the driver’s
compartment which are identical to corresponding
parts in the cab (a above) are serviced in the same
manner.

2-168. Cab and Body Holddown Bolts and Re-
lated Parts

a. General. If any of the cab or body holddown
bolts or related parts are lost or damaged, they
must be replaced.

bh. Replacement. Remove broken or damaged
parts and install new parts as required. Figure 2-
181 shows holddown bolts and related parts for the
cab. Figure 2-182 shows body holddown boits and
related parts for the cargo truck M3 7. Figure 2-183
shows body holddown bolts and related parts for
the ambulance truck M43 and figure 2-184 shows
body holddown bolts and related parts for the
telephone maintenance truck M20). Refer to the
correct illustration for the parts to be replaced and
the sequence of removal and installation. Tighten
all parts.
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FRONT-RIGHT REAR FRONT~LEFT =
‘J

TA 000834
A Plain washer
B Pad A Capscrew
C Plain washer B Pad
D Compression spring C Plain washer
E Plain washer D Lockwasher
F Nut k. Nut
G Cotter pin F Pad
H Holddown bolt G Step bolt
J Plain washer H Pad
K Pad J Plain washer
I. Lockwasher K Lockwasher
M Nut L Nut
N Capscrew M Pad
P Nut N Step bolt
Q Compression spring P Pad

Q Plain washer

R rash

Figure 2-181. Cab holddown bolts and related parts. S I&szwas er

Figure 2-182. Body holddown bolts and related parts
(cargo truck M37).
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Figure 2-183. Body holddown bo
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BB Lockwasher
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Its and related parts (ambulance truck M43).
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A Body holddown bolt
B Pad

C Lockwasher
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J Body holddown bolt
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M Nut

Figure 2-184. Body holddown bolts and related parts (telephone maintenance truck M201).

2-169. Driver’s Compartment Door, Door
Glass, Frame, and Weatherseals
a. General.

(1) The door lock strikers, dovetails, hinges,
and the door glass and weatherseals must be
correctly adjusted to insure proper closing of the
doors and effectiveness of the weatherseals.
Elongated screw holes in the door lock strikers,
dovetails, door hinges, weatherseal retainers, door
glass frame lower channel and the regulator
support provide for such adjustment for all models.
In addition, all models except the ambulance truck
M43 provide for adjustment at the top side rail rear
supports and brackets, and the windshield pivot
brackets, clamp brackets, and stops.

(2) Itisseldom necessary to perform all of the
adjustments described in this paragraph. However,
when a new door, door glass, or windshield is in-
stalled, check all points of alinement and adjust as
necessary.

NOTE

Doors must be properly fitted before at-

tempting any adjustment of the door glass,

since a change in the position of the door
affects the contact of the glass frame with

the weatherseals.

b. Check Alinement of Door and Door Glass
(Fig. 2-185).
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Figure 2-185. Alinement of driver's compartment door
and door glass.

(1} Observe the fit of the door in the
door opening. The door lock should engage the lock
striker on the lock pillar so the door weatherstrips
contact the door opening at all points. The female
dovetail in the door must engage with the male
dovetail on the lock pillar. The vertical edges of the



door should be a w...form distance from the door
pillars. If adjustments are required, refer to ¢ and
d below.

{2) Close the door and roll the door glass up to
within approximately one-fourth inch of the upper
weatherseal. Check the fit of the door glass frame in
the weatherseals at the top and each side. The sides
and top of the frame should be a uniform distance
from the weatherseal retainers and should contact
the weatherseals at all points. If adjustments are
required, refer to e through j below.

c. Adjust Door Lock Striker and Dovetail (Fig.
2.186). The door lock striker and dovetail ad-
justments are made to provide proper engagement
of the door lock and the dovetails to insure correct
closing and correct seal at the door weatherstrips.
To adjust the striker, loosen the two lockwasher
screws that secure the striker to the lock pillar and
move the striker in or out, as required. To adjust

the dovetail, loosen the two lockwasher screws that : ‘ | e wpePr
secure the male dovetail to the lock pillar and move . : e
the dovetail up or down, as required. Tighten the
screws after making the adjustments.

Figure 2-187. Door and glass adjustments.

¢. Aline Windshield Support Frame (except
Ambulance Truck M43). The windshield support
frame can be adjusted to obtain proper contact
between the front edge of the door glass frame and
the weatherseal.

(1) Loosen slightly the two pivot bracket
serews that secure the pivot bracket to the cowl side
panel (fig. 2-185) and the two screws that secure
the top side rail to the rear support (fig. 2-188).

-
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B RAPD 196393 REAR SUPPORT

Figure 2-186. Door striker anc Aovetait adjustments.
LOCK

: . . SCREWS

d. Atine Door in Door Opening. 1f the spaces
between the vertical edges of the door and the door
opening Hig. 2-1851 very considerably. bend the
two hinges on the hinge pillar tfig. 2-187) using a
bending tool.

RAPD 213472

Figure 2-188. Top side rail rear support adjustment.
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{2) Place a hardwood block against the pivot
bracket (fig. 2-185), and strike the block with a
hammer to move the bracket the required distance
and direction to aline the windshield support frame.

{3) Tighten the pivot bracket screws.

(4) If the angle of the windshield support
frame requires adjustment to provide uniform
vertical alinement. release the two clamp handles
{(fig. 2-187). and loosen the two screws that secure
each windshield stop. Move the top of the wind-
shield support frame in or out. as required to pro-
vide the correct angle of the windshield support
frame. Correctly position the stops. tighten the two
screws that secure each stop, and the two screws
that secure each top side rail. Lock the windshield
clamp handles.

{5) If the two clamp handles (fig. 2-187) are
too tight or too loose, loosen the two screws that
secure cach clamp bracket to the instrument panel,
and move the brackets up or down. as required,
using a hardwood block and hammer. Tighten the
two screws for each bracket and lock the windshield
clamps.

f. Aline Door Glass. If the space at the top of
the door glass frame is not uniform. loosen the two
regulator adjustment screws (fig. 2-187), and move
cither corner of the door glass up or down, as
required. Tighten the two screws.

g. Adjust Top Side Rail Rear Support (Fig. 2-
188) (Except Ambulance Truck M43). The top
side rail rear support may be adjusted to provide
proper clearance between the door glass frame and
the support weatherseal.

{1) Loosen the three adjustment lock screws
that secure the rear support.

{2) Move the support forward or back, as
required. using a hardwood block and hammer.
Tighten the three lock screws.

h. Adjust Weatherseal Retainers (Fig. 2-
189). If the inner sides of the door glass frame do
not make complete contact with the weatherseals,
move the weatherseal retainers in or out, as
required. using a hardwood block and hammer.

2-174
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Figure 2-189. Weatherseal retainer adjustment.

i. Adjust Door Glass Angle. If the adjustment of
the weatherseals fails to provide correct contact of
the door glass frame and the weatherseals, adjust
the angle of the door glass.

(1) Loosen the four lower channel adjustment
screws (fig. 2-187) that secure the door glass
channels.

(2} Move the top or bottom of either channel
in or out, as required, to provide the correct angle of
the glass.

(3) Tighten the four adjustment screws.

J. Adjust Door Hinges (Fig. 2-187). If the door
glass frame does not contact the upper weatherseal
after the adjustments ( h and i above} have been
performed. adjust the position of the cowl pillar
hinges. If the top of the door must be tilted in,
loosen the four screws in the lower hinge, force the
lower hinge out, and tighten the screws. Then
loosen the screws in the upper hinge, correct any
distortion caused by adjustment of the lower hinge,
and tighten the screws in the upper hinge.



NOTE

The upper weatherseal (fig. 2-185) on
some early production vehicles is a U-
shaped seal. necessitating slight lowering of
the glass to open or close the door. The
outer edge of this type of weatherseal may
be removed with a sharp knife or razor
blade. Seal the cut edge of the weatherseal
with rubber cement or paint to prevent
fraving of the fabric.

2-170. Patient Compartment Rear Doors
{Ambulance Truck M43)

a. General. The rear door strikers and the door
and body pillar hinges must be correctly adjusted to
insure proper closing of the doors and effectiveness
of the door weatherseals. Elongated screw holes in
the hinges and the strikers provide for such ad-
justment.

. Check Alinement of Doors. Raise the rear
folding step. close both doors and observe whether
the door weatherseals contact the door openings at
all points, and whether the spaces between the
outer vertical edge of each door and the door pillar
are equal and uniform from top to bottom. Observe
the space at the top and bottom of each door for
uniformity. If the doors are not properly alined,
perform the necessary adjustments (¢, d.and
¢) below).

c. Adjust Vertical Position of Door (Fig. 2-
190). Both doors are adjusted in the same manner.

(4) Tighten the four lockwasher screws at
each pillar hinge.

{3) Install the two rubber plugs for each pillar
hinge.

d. Adjust Horizontal Position of Doors (Fig. 2-
190). Both doors are adjusted in the same manner.

(1) Loosen the four lockwasher screws that
secure each door hinge to the door.

{2) Move the door to left or right, as required,
to provide uniform contact at the weatherseals and
equal and uniform space at the outer edges of both
doors. If the horizontal adjustment required is
excessive. adjust both doors.

(3) Tighten the four lockwasher screws for
each door hinge.

e. Adjust Rear Door Strikers (Fig. 2-190). 1f
the rear doors close hard, or if the contact at the
weatherseals is unsatisfactory, adjust the rear door
strikers located at the top and bottom of each door
opening. All strikers are adjusted in the same
manner.

(1) Loosen the two screws that secure the
striker to the striker plate.

(2) Move the striker forward or back on the
serrated striker plate, as required, until proper
closing of the door is obtained. Tighten the screws.

2-171. Driver's Compartment Door Glass

a. Removal (fig. 2-191). The glass for both
doors is serviced in the same manner.
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Figure 2-190. Patient compartment rear door adjustments.

{1} Open the door and remove the two rubber
plugs at each pillar hinge.

(2} Loosen the four lockwasher screws that
secure each hinge to the hinge pillar.

(3) Raise or lower the door, as required, to
provide equal and uniform space at top and bot-
tom.

Figure 2-191. Replacing glass in driver’s compartment door.

(1) Remove the six lockwasher screws that
secure the inspection cover (fig. 2-187) on the
inside panel of the door, and remove the cover.

(2) Lower the glass. Remove the two lock-
washer screws that secure the door glass lower
channel stop, and remove the stop.

(3) Remove the two retainers that secure the
lower channel to the regulator arms.

2-175



(4) Disengage the reguiator from :he door
glass lower channel and remove the door giass from
the top of the door.

b. Replacement. Refer door glass and frame 1o
direct support mairtenance persoanei for
replacement of giass.

2-172. Cab Top Cover and Related Parts
{Except Ambulance Track M33)
a. Removal.
{1} Unhook the can top cover ho.aaown rope
from the hooks on the cab cear parei.
(2) Remove the two cab too cove:r bow-io-
windshield straps (fig. 2-192j.

(C® 1D vALL
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Figure 2-192. Top cover removed from top side rail.

(3) Pull the cover out from the left and right
top side rails to disengage the retainers from the
side rails (fig. 2-192).

{4) Pull the cover up to remove it from the
retainers on the left and right side rail rear supports
tfig. 2-193).
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Figure 2-193. Removing top cover from side rail support.



(5) Fold the cover toward the windshield and
pull the cover from the left side of the windshield
support frame retainer (fig. 2-194).

Figure 2-194. Removing top cover.

16; Loosen the upper rear support adjustment
lock screws (fig. 2-188) at the right and left sides,
and remove the top bow from the side rail rear
supports.

(7) Loosen the nuts on the J bolt and U bolt in
each cab lock pillar. Remove the two lockwasher
screws that secure each top side rail to the wind-
shield frame and remove the two side rails and side
rail rear supports as units. Remove the nuts and
Jlockwashers from the J bolts and U bolts. Remove
the bolts.

(8) Remove the two lockwasher screws which
secure each top side rail to the rear support, and
separéte the two.

b. Inspection.

(1) Inspect the cab cover for wear and
damage. Inspect the straps and the holddown rope
for breaks, wear, and damage.

(2} Inspect the J bolts and U bolts for wear,
distortion. and damaged threads.

(3) Inspect the top bow for cracks and
distortion.

(4) Replace parts that are unfit for further
service.

¢. Installation.

(1) Install the left and right top side rails on
the left and right rear supports respectively, and
install the two lockwasher screws in each side.

{2} Place the J bolt and U bolt in each cab
lock pillar. and aline them for installation of the top
side rail with rear supports. Install the left and right
rear supports. Install but do not tighten the two
lockwasher screws to secure each support to the
windshicld frame. Install the two lockwashers and
nuts on each J bolt and each U bolt. Tighten the
nuts.

(3) Install the top bow in the left and right
side rail rear supports. and tighten the two ad-
justment lock screws {fig. 2-188).

(4} Check the door glass alinement. and
adjust as necessary (para 2-169).

(5) Insert the front of the top cover in the left

end of the retainer on the windshield frame (fig. 2-
194), and pull the cover into the retainer from left
to right.

(6) Insert the sides of the cover in the upper
ends of the retainers on the left and right rear
supports (fig. 2-193), and pull the cover down.

(7) Insert the metal retainers at each side of
the cover in the slots in the top rail (fig. 2-192).

(8) Install the two cab top cover bows to
windshield straps (fig. 2-192). ’

{9) Attach the cab cover holddown rope to the
hooks on the cab rear panel and buckle the two
cover straps.

2-173. Body Cover and Related Parts
(Cargo Truck M37)
a. Remouval (fig. 2-195).

REAR END. CURTAIN

Figure 2-195. Top cover and curtains (cargo truck M37).

(1) Detach the body cover ropes from the
three hooks on each side panel, and remove the
body cover.

(2) Detach the end curtain holddown ropes
from the two hooks on the tailgate or the hooks on
the front of each side panel.

{3) Remove the lashing rope that secures each
curtain to the roof bow, and remove the end cur-
tains.

{4) Remove the nut. lockwasher, and bolt that
secure each roof side bow to the seat back supports,
and remove the bows and ridge pole as a unit.

bh. Inspection.

(1) Inspect the body cover and end curtains
for wear. damage, and deterioration. Inspect all
ropes for wear and damage.

{2) Inspect the top bows, side bows, and ridge
pole for breaks. and the bow corners and ridge pole
brackets for damage and missing or damaged
retaining parts.

31 Replace parts that are unfit for further
service.
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¢. Installation.

(1) If any of the bow corners require
replacement, install a new corner and attach it to
the top bow and side bow with two carriage bolts,
lockwashers, and nuts for each bow. Attach the
cover rollup strap with the top bolt for the side bow.

(2} Install the assembled bows and ridge pole
on the body. inserting the side bows in the seat back
supports. Aline the bolt-holes in the side bows with
those in the supports. and install the nut for each
side bow. Tighten the nuts.

(3) Secure the end curtains to the front and
rear top bows with lashing ropes. using 4-inch
ropes. Attach the front curtain holddown ropes to
the hooks on the front of side panel. Attach the rear
curtain holddown ropes to the two hooks on the
tailgate.

(4) Install the body cover and secure the cover
ropes to the hooks on the side panels.

2-174. Safety, Storage, and Holddown Straps,
and Blackout Curtains

a. Replace Safety Strap and Eye Bolts (Cargo
Truck).

(1) Detach the safety strap (fig. 2-195) from
the two eyebolts in the seat back lower boards, and
remove the strap. '

(2) Remove the nut and lockwasher from each
eyebolt, and remove the two bolts and flat washers.

(3) Place a flat washer on each eyebolt. Install
the eyebolt through the upper hole at the rear of the
seat back lower board. Install a lockwasher and nut
on each eyebolt. Tighten the nuts.

(4) Attach the safety strap snaps to the
eyebolts.

b. Replace Litter Stowage and Holddown Straps
(fig. 2-190) (Ambulance Truck M43).

(1) Remove the two nuts, lockwashers, and
screws that secure the bracket for each lower
stowage strap to the side compartment, and remove
the strap and bracket. Remove the bracket from the
strap. The buckle strap is removed in the same
manner.

(2) Engage the strap in the strap bracket,
position the bracket on the side compartment, and
install the two flathead screws, lockwashers, and
nuts for each bracket.

c. Replace Litter Holddown Straps (P, fig. 2-50)
{Ambulance Truck M43). All litter holddown
straps are replaced in the same manner. Remove
the pin that secures the strap and remove the strap.
Position the new strap and install the strap
retaining pin.

d. Replace Litter Rack Safety Straps (fig. 2-
190) (Ambulance Truck M43). The four-litter
rack safety straps are all replaced in the same
manner. Detach the strap from the litter rack, and
remove the strap from the bracket in the roof panel.

2-178

Install the new strap in the bracket in the roof
panel. and attach the hook to the litter rack or the
opposite bracket in the roof.

¢. Replace Blackout Curtains  (fig. 2-190)
(Ambulance Truck M43). The blackout curtains
on the rear door and on the partition door are all
replaced in the same manner.

(1) Detach the curtain from the two fasteners
at the lower edge. Remove the three screws and
plain washers that secure the curtain to the door
panel, and remove the curtain.

{2) Position the new curtain on the door with
the unfinished side toward the glass. Install the
three plain washers and tapping screws. Tighten
the screws. Secure the lower edge of the curtain
with the two fasteners or roll it and secure it with
the two rollup straps.

2-175. Tailgate and Pioneer Tool Rack
(Fig. 2-173.)
a. Replace Pioneer Tool Rack.

(1) Remove the tools from the rack.

(2) Remove the four nuts, lockwashers, and
bolts that secure the rack to the tailgate, and
remove the rack.

(3) Position the new rack on the tailgate with
the axe blade pocket at the left. Aline the bolt holes
and install the four bolts, lockwashers, and nuts.
Tighten the nuts evenly.

(4) Install the tools in the tool rack.

b. Remove Tailgate.

(1) Remove the pioneer tool rack {a (1) and
(2) above).

(2) Remove the two lockwasher screws that
secure the tailgate hinge support to the floor rear
cross sill.

(3) Remove the two lockwasher screws that
secure each tailgate outer hinge to the body side
panel.

(4) Unhook the two tailgate chains, and
remove the tailgate.

(5) If the tailgate chains or chain covers
require replacement, open the link that secures
each chain to the body side panel, and remove the
chains. Remove the chain covers.

c. Install Tailgate.

(1) If the tailgate chains and chain covers
were removed ( b (5) above), install a new cover on
each chain. Attach a chain to each body side panel,
and close the link.

(2) Position one of the tailgate outer hinges on
the body left side panel, and install the two lock-
washer screws. Tighten the screws.

(3) Apply a coating of lubricant to the tailgate
hinge bearings. Insert the left end of the tailgate
tube in the left outer hinge on the body. Place the
outer hinge on the tube, and position the parts on
the body, alining the screw holes in the outer hinge



with those in the side panel. Install the two lock-
washer screws and tighten.

{4) Close the tailgate and position the hinge
support on the floor rear cross sill. Install the two
lockwasher screws to secure the support and tighten
them.

(5) Install the pioneer tool rack (a (3) and
{4) above).

2.176. Windshield Wipers, Rear View Mirror,
and Reflectors

4. General. Maintenance of the windshield
wipers includes replacement of the wiper blades,
arms, wiper hose. and wiper motors. Both wiper
motors are serviced in the same manner.

b. Replace Windshield Wiper Blade and Arm.

(1) To replace the windshield wiper blade.
unhook the blade from the arm, and install a new
blade. engaging the blade in the arm.

{2) To replace the arm, remove the nut that
secures the arm to the motor shaft, and remove the
blade. Install a new arm on the motor shaft, alining
the arm with the windshield wiper handle. Install
the wiper arm nut and tighten. Install a new blade
in the arm.

c. Replace Wiper Hose.

(1) Remove the wiper hose from the manifold
to wiper line in the engine compartment and from
the wiper line hinge tube at the left pillar. Pull the
hose out through the grommet in the cowl panel.

(2) Cut approximately a 24-inch length of
rubber tubing. Insert one end of the tubing through
the grommet in the cowl panel, and attach it to the
line at the left pillar. Attach the other end of the
hose to the manifold-to-wiper line.

d. Replace Wiper Motor.

(1) Remove the wiper arm and blade (b (2)
abovel.

(2) Remove the nut and lockwasher that
secure each of the two motor studs at the front of
the windshield frame.

(3) Detach the wiper line from the wiper
motor. and remove the motor.

{4) Position the new motor on the inner side of
the windshield frame, inserting the two studs and
the shaft through the holes in the frame. Attach the
wiper line to the wiper motor.

(5) Install a lockwasher and nut on each of
the two motor studs.

{6) Install the wiper arm and blade (b (2)
above).

e. Replace Rear View Mirror (fig. 2-
196). Remove the blind nut and lockwasher that
secure the mirror to thé mirror arm, and remove the
mirror. Position the new mirror on the arm and
install the lockwasher and low crown blind nut.
Tighten the nut.

ADSOSTING NUT
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DIRECTION OF ROTATION

(]

T K» ;&; R
(A AMBULANCE TRUCK M43

3) TELEPHONE MAINTENANCE TRUCK V41
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Figure 2-196. Spotlight controls.

f. Replace Reflectors. An amber reflector is
mounted at each side of the body (fig. 2-178) just
back of the driver's compartment door. A ruby
reflector is mounted at each side of the body near
the rear and at each side of the tailgate (fig. 2-47)
for each rear door. Reflectors for all models except
the ambulance truck M43 are serviced in the same
manner.

(1) To replace any of the reflectors (all models
except ambulance truck M43), remove the two
nuts, lockwashers, and bolts that secure the
reflector, and remove the reflector. Install two
roundhead bolts from the inner side of the body or
tailgate. Position the reflector on the two bolts and
install a lockwasher and nut on each bolt. Tighten
the nuts.

(2) To replace any of the reflectors on the
ambulance truck M43, remove the two screws and
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lockwashers that secure the reflector, and remove
the reflector. Position a new reflector, and install
the two lockwashers and tapping screws.

2-177. Windshields and Windshield Adjusting
Arms

a. Replace Windshield. Both windshields are
replaced in the same manner.

(1) Remove the windshield wiper motor (para
2-176d).

(2) Open the windshield and remove the lock-
washer bolt that secures each adjusting arm to the
bracket on the windshield frame. Disengage the
arms from the brackets, and remove the spring
washer from each bracket.

(3) Spread the outer end of the windshield
upper hinge (fig. 2-93} with a screwdriver, and
slide the windshield out of the hinge.

(4) Insert the inner end of the lower hinge of
the new windshield in the upper hinge (fig. 2-93),
and slide the windshield into position. Bend the
outer end of the upper hinge to close it.

(5) Install a spring washer on each windshield
frame bracket. position the arms on the brackets,
and install a lockwasher bolt for each bracket.
Tighten the bolts.

(0) Install the windshield wiper motor (para
.2-176d).

b. Replace Windshield Adjusting Arm. All
adjusting arms are replaced in the same manner.

(1) Open the windshield and support it in the
open position.

{2) Remove the two lockwasher bolts that
secure the adjusting arm to the brackets on the
windshield frame and on the windshield support
frame. Disengage the arm from the brackets, and
remove the arm. Do not lose the spring washer at
each bracket.

{3} Position the spring washer on each
bracket. and install a new adjusting arm on the two
brackets with the longer arm at the windshield
frame. Install a lockwasher bolt for each bracket
and tighten.

(4) Close the windshield.
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2-178. Weatherseals,
Cushions

Toeboards, and Seat

a. Replace Cowl Ventilator Door Weatherseal.

(1) Open the cowl ventilator door.

(2) Remove the door weatherseal from the
:owl and clean the trough.

(3) Apply a coat of synthetic rubber cement to
the trough and to the lower (flat) edge of a new
weatherseal. Allow the cement to dry for 10
ninutes.

{4) Install the weatherseal in the trough in the
cowl with the lip at the inner edge up. Press the seal
firmly into the trough.

(5) Close the ventilator door.

b. Replace Gear Shift Lever Weatherseal.

(1) Remove the nut. lockwasher, and bolt that
secure the transmission gear shift upper lever to the
lower lever, and remove the upper lever.

(2) Remove the weatherseal from the trans-
mission access cover (fig. 2-96).

(3) Install a new weatherseal over the
transmission gear shift lower lever, and fit it into
the opening in the transmission access cover (fig. 2-
96).

(4) Position the gear shift upper lever on the
lower lever and install bolts, lockwasher, and nut.
Tighten the nut.

c. Replace
Weatherseal. .

(1) Remove the four lockwasher screws that
secure the weatherseal retainer and weatherseal to
the transmission access cover (fig. 2-96). Remove
the retainer and weatherseal.

(2) Place a new weatherseal and weatherseal
retainer over the hand brake lever and transfer
levers, and position them on the transmission access
cover, alining the screw holes. Install the four lock-
washer screws and tighten.

d. Replace Winch  Lever Weatherseal (on
Vehicles so Equipped). Disengage the weatherseal
from the opening in the transmission access cover
(fig. 2-197) and remove it. Place a new weatherseal
over the winch lever and fit it into the opening in
the access cover.

Brake and Transfer Lever
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Figure 2-197. Power-takeoff shift lever positiors.

¢. Replace Toeboards.

(1) Remove the eight lockwasher screws that
secure the lower toeboard (fig. 2-96). and remove
the toeboard. ,

{2) Remove the three lockwasher screws that
secure the upper toeboard. and remove the
toeboard.

{3) Remove the two lockwasher screws that
secure the clutch pedal stop to the upper toeboard.
and remove the stop.

(4} Position the clutch pedal stop on the new
upper toeboard and install the two lockwasher
screws. Tighten the screws.

{3) Position the upper toe board. alining the
screw holes. and install the three lockwasher screws
in the three upper screw holes. Tighten the screws
fingertight.

(6] Position the lower toeboard (fig. 2.06) on
the floor panel and upper toeboard. alining the
screw holes. Install the eight lockwasher screws,
and tighten all screws evenly.

f. Replace Diriver's Seat Cushion and Seat Back
Cushion.
NOTE

The passenger's seat cushions for the

ambulance truck M43 are serviced in the

same manner as the driver's seat cushions.

(1) Tilt the seat forward, and remove the two
bolts and lookwashers from the seat cushion board.
Remove the cushion.

{2) Remove the two bolts and lockwashers
that secure tio seat back cushion to the seat back
panel. Lift th cushion up and out of the panei.

131 Pesitton the seat back cushion in the seat
back panel. engaging the uprer portion of the
cushion in the anchor ¢lips on the panel. Aline the
holt holes in the cushion clips with those in the seat
back panel. 2rd install the twe lockwashers and
two bolts. Tiechten the bo'ts.

{41 Postitton the seat cushion on the seat
board. alininz the bolt holes in the seat board with
the weld nuts in the cushion. Install the two lock-



washers and bolts. Tighten the bolts and tilt the
seat back.

¢. Replace Passenger’s Seat Cushion and Seat
Back Cushion (Except Ambulance Truck M43).

(1} Unhook the toggle lock which secure the
seat cushion to the seat riser, raise the front side of
the cushion to disengage it from the dowel at each
front corner. and remove the seat cushion.

(2) Remove the two lockwasher screws that
secure the seat back cushion to the cab rear panel,
lift the cushion to disengage it from the two anchor
clips. and remove the cushion.

Section XXXI.

{3) Position the seat back cushion on the cab
rear panel with the two clip brackets engaged in the
anchor clips on the panel. Aline the screw holes in
the two retaining brackets with those in the cab rear
panel, and install the two lockwasher screws.
Tighten the screws.

(4} Position the seat cushion on the seat riser
with the dowels engaged in the dowel holes at the
front corners of the cushion. Engage the toggle lock
in the catch on the cushion.

FRONT FENDERS, GUARDS, AND FRONT FENDER

REAR SPLASH SHIELDS

2.179. Front Fenders and Guards
a. Remoral
{1} Remove the liquid container and
disengage the liquid container strap from the
bracket at the right side of the cowl (fig. 2-198).

RADIATOR TIE-ROD
77 LOCKWASHER SCREW

‘\\\.
.,

HOOD SUPPORT RETAINER

BRACKET
SIPPORTS

% FRONT SPLASH SHIELD ;

*OCKWASHEV’ ~
R SPLASH SHIELD

Figure 2-198. Front fender and panel disconnect points.
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(2) For the telephone maintenance truck
M20! remove the four nuts, lockwashers, and bolts
that secure the spotlight support to the left front
fender (fig. 2-196).

(3) Open the hood and secure it in the open
position.

(4) Remove the four lockwasher screws that
secure each fender-to-hood panel (fig. 2-198), and
remove the two panels.

{5) Disengage the cables from the cable clips
(fig. 2-52) on the left front fender, three cables from
the clips on the left splash shield, and three cables
from the clips on the right splash shield.

{6) Remove the cable connectors from the
connector clips (fig. 2-55) near the front of each
splash shield and separate the four cables at each
side. Remove the cable connectors from the con-
nector clips near the rear of the right splash shield,
but do not separate the cables.

(7) Remove the horn button cable connector
(fig. 2-52) from the clip on the left splash shield.

(8) Remove the lockwasher screw (fig. 2-198)
that secures each radiator tie rod to the radiator
support.

{9) Remove the two lockwasher screws (fig. 2-
198) that secure each fender front support to the
radiator support.

{10) Remove the three lockwasher screws (fig.
2-198) that secure each fender and rear splash
shield to the rear support.

(11) Remove the assembled front fenders and
guards as a unit.

b. Installation.
NOTE

Install all attaching parts only fingertight

until the fenders are properly alined.



(1) Position the assembled front fenders and
guards on the vehicle. alining screw holes in the
fender front supports with their respective holes on
the radiator support and the fender and rear splash
shields with the rear supports.

(2) Install the three lockwasher screws at each
rear support and the two lockwasher screws for
each front support (fig. 2-198).

{3) Install the lockwasher screw for each
radiator tie rod {fig. 2-198).

(4) Engage the horn cable connector (fig. 2-
52) in the clip on the left splash shield.

{5} Engage the cable connectors in the
connector clips at the rear of the right splash shield.

16) Connect the cables (fig. 2-52) near the
front of each splash shield. matching the numbers
on the cables. Engage the cable connectors in the
clips.

(7) Engage the cables in the three cable clips
(fig. 2-52) on the right splash shield, three clips on
the left splash shield. and on the left fender.

{8) Position the two fender-to-hood panels,
and install the four lockwasher screws (fig. 2-198)
for each panel.

(9) Lower the hood and check the alinement
of the fenders, panels, and radiator guard side
supports with the hood (¢ below).

(10) For the telephone maintenance truck
M201, position the spotlight support (fig. 2-196)
on the left fender, and install the four bolts, lock-
washers, and nuts. Tighten the nuts.

(11) Engage the liquid container strap in the
bracket at the cowl, install the liquid container, and
secure it with the strap.

c. Alinement. Before alining the fenders. make
certain that the hood is correctly positioned on the
cowl.

{1) With the fender attaching parts loosely
installed ( b above). close the hood and observe the
position of the hood in relation to the two panels
and the radiator guard. There should be a uniform
clearance of one-fourth inch between the outer
edges of the hood and each fender-to-hood panel,
and the front edge of the hood should be flush with
the outer edge of the radiator guard.

{2} To establish correct clearance at the hood
and hood-to-fender panels. raise or lower the
fenders at the front or rear supports, as necessary.
Tighten the lockwasher screws at each fender
support and the radiator tie rods.

(3} If the radiator guard is not flush with the
front edge of the hood at all points, loosen both nuts
on each radiator tie rod at the brackets on the cowl.
Turn the front or rear nuts as required to aline the
guard. Tighten both nuts after completing the
adjustment.

(4) Check the headlight aiming and adjust
accordingly. (para 2-38).

2-180. Front Fender Rear Splash Shield.

a. Remove Front Fender Rear Splash Shield
{fig. 2-198). Both front fender rear splash shields
are removed in the same manner. Remove the four
Jockwasher screws that secure the splash shield to
the fender and rear support, and remove the splash
shield.

b. Install Front Fender Rear Splash Shield (fig.
2-198). Position the splash shield on the fender
and rear support. alining the screw holes, and
install the four lockwasher screws. Tighten the
screws.

Section XXXII. RADIO INTERFERENCE SUPPRESSION

2-181. Purpose.

Radio interference suppression is the elimination or
minimizing of the electrical disturbances which
interfere with radio reception or disclose the
location of the vehicle to sensitive electrical
detectors. It is important, therefore, that vehicles
with, as well as without. radios be suppressed
properly to prevent interference with radio
reception of surrounding vehicles, or to prevent
disclosing locations to the enemy.
2-182. Methods Used to Attain Proper Sup-
pression

a. General. Essentially, suppression is attained
by providing a low resistance path to ground for the
stray currents. The methods used include shielding

the ignition and high-frequency wires, and
erounding the frame with bonding straps at the
generator-regulator brackets, the clutch housing,
and frame side rail. In addition, capacitors,
resistors, and an ignition filter which serves to
eliminate radiation from nonshielded wires are
used.

b. Radio Interference Suppression of Com-
ponents. Radio interference suppression is ac-
complished in the electrical subassemblies of
vehicles by use of shielding, feed-through type
capacitors, teeth type lockwashers, suppressed
spark plugs, and braided bond straps.

¢. Ignition and Starting System Radio In-
terference Suppression. The high tension harness
assemblies and the cable to each spark plug are
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individually shielded utilizing molded rubber-
covered, woven, metallic hose shielding terminated
at all joints with appropriate threaded fittings.
Each spark plug is integrally shielded and sup-

pressed with a 10,000-ohm built-in resistor-

suppressor.

2-183. Radio Interfernece Suppression
Bonding

#4. General. Bond straps are used to unite all
parts, and thereby form a shield about the entire
powerplant.

O. Description. The following is a list of
locations of the bonding straps surrounding the
powerplant.

(1} The upper brush guard support brackets
are bonded to each fender by a tinned copper braid
bond strap and plated-teeth type lockwashers.

(2) The radiator is bonded to the engine
support brackets on each side by a tinned copper
braid bond strap and plated-teeth type lock-
vashers.

(3) The engine cylinder head is bonded to the
firewall in a similar manner.

(4} The transmission is bonded to the frame
sidemember by a tinned copper braid bond strap
and plated-teeth type lockwashers.

2-184. Test for Radio Interference

The overall efficiency of the radio interference
suppression system may be tested as follows:

a. Position a radio-equipped vehicle within 25
feet of the truck to be tested. Shut off the radio-
equipped vehicle’s engine, and turn on the truck’s
radio equipment for maximum sensitivity.

b. Turn on the radio equipment in the test truck,
if so equipped.

c. Start the truck engine and turn on all auxiliary
equipment. No increase in background noise in
either the truck equipment or the nearby vehicle
should be heard.

d. If noise is heard in either radio equipment,

turn off or disconnect electrical generating or
operating components one at a time until the noise
stops.

e. When a component is found which causes
interference. check it carefully for loose con-
nections, insecure mountings, missed toothed
washers, or damaged or broken metal housing.

f. If the interference cannot be eliminated with
thorough cleaning and minor repairs, replace the
component.

g. If radio interference still is present, repeat
operation d above. More than one component
may be causing interference.

2-185. Generator System Radio Interference
Suppression
2. General. The generator mounting bracket is
bonded to the engine with plated toothed lock-
washers. The generator itself is bonded to its
mounting bracket in similar manner, and is in-
tegrally shielded and suppressed. The armature
and field lead from the generator to the regulator is
inclosed in rubber-covered flexible metallic hose
and terminated at each end utilizing appropriate
threaded fittings. The generator regulator is in-
tegrally shielded and suppressed. and its mounting
is bonded to the firewali of the vehicle with plated-
teeth type lockwashers.
b. Maintenance.

(1) Generator capacitor. Since generator
capacitor replacement requires generator
disassembly, the capacitor will not be removed
while the generator is mounted on vehicle. Notify
direct support maintenance personnel.

t2) Generator-regulator
Generator-regulator capacitor replacement
requires regulator disassembly: therefore, the
capacitor will not be removed while the regulator is
mounted on vehicle. Notify direct support main-
tenance personnel.

capacitor.

Section XXXI1l. FIELD EXPEDIENT REPAIRS

2-186. General

Organizational maintenance troubles may occur
while the vehicle is operating in the field where
supplies and repair parts are not available for
normal corrective action. The following expedient
repairs may be made in emergencies, but vehicles
must be removed from operation as soon as possible
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for proper repairs. Additional field repairs are
noted in TM 9-2320-212-10.

2-187. Procedures

Once the trouble is isolated. refer to table 2-5 to
find a possible expedient repair.



Table 2-5. Field Expedient Repairs

Trouble

1. Front differential noisy

2. Defective differential

3. Noisy intermediate or rear axle wheel bearings.
a. Burned-out wheel bearings {intermediate axle}.

b. Burned-out wheel bearings {rear axle).

4. Intermediate differential noisy. Defective differential.

Expedient remedy

Remove front propeller shaft and axles and operate the vehicle
without front-wheel drive.

Remove intermediate-to-rear axle propeller shaft and rear axle
shafts. When axle shafts are removed, the openings in the
ends must be covered securely to keep out dirt and foreign
matter.

a. Move the disabled wheel onto a rock, log, or similar object
1o raise the wheel as high as possible if jack is not available.
While the wheel is raised, tie the axle as tight as possible to
the frame with a chain. Caution should be exercised to
prevent the chain from causing damage to the brake lines.
Remove axle shaft from axle housing and cover opening to
keep out foreign matter. Repeat operation on opposite side
of vehicle.

NOTE
When wheels are tied up, the vehicle should not be
loaded too heavily.

b. Repeat operation described above for intermediate-to-rear

axle propeller shaft instead of axle shafts.

Remove transfer-to-intermediate and intermediate-to-rear axle
propeller shafts. Remove axle shafts from axles with
defective differentials. Vehicle will operate on power sup-
plied by the front axle.

NOTE
When power is supplied by the front axle only. the
vehicle should not be loaded too heavily.

Section XXXIV. MAINTENANCE UNDER UNUSUAL CONDITIONS

2.188. Extreme-Cold Weather Maintenance

Problems

4. The importance of maintenance must be
impressed on all concerned, with special emphasis
on organizational (preventive) maintenance.
Maintenance of mechanical equipment in extreme
cold is exceptionally difficult in the field. Even 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 super-cooling due
to evaporation. and the hands can be painfully
frozen in a matter of minutes. Engine 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 maintenance. 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 tem-
peratures as low as —50° F. may approach 2
hours. Vehicles in poor mechanical conidition
probably will not start at all, or only after many
hours of laborious maintenance and heating.
Complete winterization, diligent maintenance, and
well-trained crews are the key to efficient arctic-
winter operations.
¢. Refer to TM 9-207 for general information on
extreme-cold weather maintenance procedures.
CAUTION
It is important that the approved main-
tenance procedures be followed. TM 9-207
contains general information which is
specifically applicable to these vehicles as
well as other vehicles. It must be con-
sidered an essential part of this manual, not
merely an explanatory supplement to it.

2.189. Extr me-Cold Weather Maintenance
Refer to TM 9-207 for instructions on the ap-
plication of antifreeze compounds, arctic type
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lubrication. handling of storage batteries in extreme
cold. and dewinterization procedures.

2-190. Extreme-Hot Weather Maintenance

a. Cooling Svstem. Thoroughly clean and flush
cooling system (para 2-93) at frequent intervals
and keep system filled to within 214 inches of the
top of the filler neck with clean water when
operating in extremely high temperatures. For-
mation of scale and rust in the cooling system
occurs more rapidly during operation in extremely
high temperatures. therefore, corrosion-inhibitor
compound should always be added to the cooling
liquid. Avoid the use of water that contains alkali or
other substances which may cause scale and rust
formations. Use soft water whenever possible.

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 1.280
specific gravity as issued, the electrolyte (sulphuric
acid. sp gr 1.280) should be diluted to 1.200 to
1.240 specific gravity (TM 9-6140-200-14). This is
the correct reading for fully-charged batteries. This
procedure will prolong the life of the negative plates
and separators. Batteries should be recharged at
about 1.160 specific gravity.

(3) Self-discharge. A battery will self-
discharge at a greater rate if left standing for long
periods at high temperatures. This must be con-
sidered when operating in torrid zones. If necessary
to park for several days, remove the battery and
store in a cool place.

NOTE

Do not store acid type storage batteries

near stacks of tires, since the acid fumes

have a harmful effect on rubber.

¢. Chassis and Body.

(1) In hot, dry climates, a careful watch must
be kept for evidence of the presence of moths and
termites.

(2} In hot, damp climates, corrosive action
will occur on all parts of the vehicle and will be
accelerated during the rainy season. Evidences will
appear in the form of rust and paint blisters on
metal surfaces, and mildew, mold, or fungus
growth on wood, fabrics, leather, and glass.

{3) Protect all exposed exterior painted
surfares from corrosion by touchup painting, and
keep a film of preservative lubricating oil {medium)
on unfinished exposed metal surfaces. Cables and
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terminals should be protected by ignition-insulation
compound.

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

2-191. Maintenance After Fording

a. General. Although the vehicle unit housings
are sealed to prevent the free flow of water into the
housings. it must be realized that. due to the
necessary design of these assemblies, some water
may enter. especially during submersion. The
following services should be accomplished on all
vehicles which have been exposed to some depth of
water or completely submerged, especially in salt
water. Precautions should be taken as soon as
practicable to halt deterioration and avoid damage
before the vehicle is driven extensively in regular
service.

b. Body and Chassis. Drain and clean out body,
engine, and tool compartment; clean and dry all
tools and equipment; clean all exposed painted
surfaces and touchup paint them where necessary.
Coat unpainted metal parts with engine lubricating
oil (OE-10). Lubricate the chassis thoroughly as
directed in the lubrication order (L0-9-2320-212-
12). Do more than the usual lubrication job,
making sure the lubricant is forced into each
lubrication point to force out any water present.

c. Engine, Transmission, Transfer Case, and
Axles. Check the lubricant in the engine, trans-
mission, transfer case, and axles. Should there be
evidence that water has entered, drain, flush, and
refill with the correct lubricant. Remove the vents
from the transfer and front and rear axle housing.
Clean and check the operation of the vent valves.
Replace damaged vents. Remove and clean engine
oil filter.

d. Wheels and Brakes. Remove the front
wheels. and flush out the steering knuckle flanges
with a half-and-half mixture of engine oil (OE-10)
and drycleaning solvent or volatile mineral spirits.
Refill with the correct lubricant. Remove the rear
wheels. Wash all wheel bearings thoroughly with
dryvcleaning solvent or volatile mineral spirits, after
which repack, assemble, and adjust. While the
wheels are removed. dry out brake linings and clean
rust and scum from brakedrum face. Check brake
system for presence of water.

e. Batteries. Check the batteries for quantity
and specific gravity of electrolyte to be sure no
water entered through the vent caps. This is of
special importance should the vehicle have been
submerged in salt water.

f. Steering Gear. Remove and disassemble the
steering gear. If the lubricant is contaminated,



clean the housing thoroughly with a half-and-half
mixture of engine oil {(OE-10) and drycleaning
solvent or volatile mineral spirits. Assemble, refill
with the correct grade of lubricant, and adjust
(para 2-140).

g. Electrical Connections. Check all electrical
connections for corrosion, particularly the bayonet
type connectors.

h. Fuel System.Drain fuel tank of any ac-
cumulated water. and clean fuel filter and lines as
necessary. If water is found in the air cleaner, clean
and refill it with oil.

i. Condensation. Although most units are
sealed. the sudden cooling of the warm interior air
upon submersion may cause condensation of
moisture within the cases or instruments. A period
of exposure to warm air after fording should
eliminate this condition. Cases which can be
opened may be uncovered and dried.

j. Aluminum or Magnesium Parts. If the vehicle
remains in salt water for any appreciable length of
time. aluminum or magnesium parts which were
exposed to the water will probably be unfit for
further use and must be replaced.

k. Deep-Water Fording. Refer to TM 9-238 for
deepwater fording information.

2.192. Maintenance After Operation on
Unusual Terrain

4. Mud. 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 the
radiator fins and the interior of the engine com-
partment. Repack wheel bearings if necessary.
Clean. oil and stow tire chains in the vehicle.

b. Sand or Dust. Clean engine and engine
compartment. Touch up all painted surfaces
damaged by sandblasting. Lubricate completely to
force out lubricants contaminated by sand or dust.
Air cleaners. and fuel and oil filters must be cleaned
at least daily. Radiator fins must be cleaned daily
with compressed air when operating in dusty
terrain. Engine grills and other exposed vents
should be covered with cloth at all times. When
halted. the engine grills should be covered to
protect the engine against entrance of sand or dust.
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CHAPTER 3

MATERIEL USED IN CONJUNCTION WITH MAJOR ITEMS

Section 1. ' GENERAL

3-1. Scope
This chapter contains instructions for
organizational maintenance on vehicle special

purpose kits and materiel used in conjunction with
major items.

Section 1l. 100-AMPERE, 28-VOLT GENERATING SYSTEM

3-2. General

4. Description. The 100-ampere, 28-volt
generating system is comprised of batteries,
generator (alternator), rectifier, generator
regulator, and necessary connecting cables. The
three-phase, alternating current produced by the
generator (alternator) is changed to direct current
by the rectifier and transmitted through the
generator regulator. The regulator maintains the
voltage at a proper level for charging the batteries
and for operating the vehicle electrical system by
controlling the output of the generator (alternator).

b. Checking Procedure. Coordinate checking
procedures with direct support maintenance
personnel.

c. Diagrams. The external wiring diagram (fig.
2-58) outlines the test points to be used. The
schematic diagram of the system is shown in figure
2-59.

3-3. Voltage Output Test and Adjustment

NOTE
The voltage regulator has two openings
with removable plugs which provide access
to the voltage rheostat. The plug in the side
of the regulator box can be removed and a
screwdriver inserted in the slotted shaft in
the regulator box to turn the rheostat.
Removing the plug in the regulator cover
will reveal a knurled knob on the same
rheostat shaft. Turn the shaft or the knob
attached to it clockwise to increase the
voltage, counterclockwise to decrease the
voltage.

NOTE
When installing plug, coat the threads with
nonhardening sealing compound (FSN
8030-656-1426, 1 pt. can, MIL-S-45180).

a. Testing Present Adjustment. With the meter
set at 50 volts, connect voltmeter across the battery
leads or from the starter post to ground. Start the
engine. While the engine is idling, read the volt-
meter. If the meter reading is between 27 and 28

volts, the generating system is performing
satisfactorily.

b. Adjust Voltage. If the voltage output is not
satisfactory, run the engine at a fast idle for 15
minutes with the lights on to charge the battery
under load and to warm up the generating system.
Then adjust the regulator until the meter indicates
27.5 volts. 1f the voltage cannot be adjusted to 27.5
volts by this method, go on to the following tests to
determine the cause.

NOTE
If the results of any check or test or any
component do not agree with the figures
given, the faulty component will be
replaced and the voltage adjustment

repeated.

3-4. Visual Check

a. Check Belts. Check all belts for breaks or
looseness. Check to insure that the alternator turns
when the engine is operating.

b. Check Components. Inspect for burned
components. Check the rectifier for evidence of
blistering. flaking, and reddened burn spots.
Damaged areas over l-inch in diameter indicate a
faulty rectifier.

NOTE
When necessary to clean the rectifie’ to
perform a proper inspection., use a soft
bristle brush or a soft. dry cloth. Never
scratch the coating on the plates.

c. Check Wiring. Check the
corrosion, breaks., and loose connections. Pay
particular attention to battery connections. They
must be clean and immovable with hand pressure.
3-5. Wiring Test
Check each harness as a part of the test of each
major component. Check receptacle connections at
the same time. If visual inspection discloses a
harness that appears faulty check as follow.:

a. Check Continuity. With the harness
disconnected at each end and the meter set on the R
x 100 scale. check each harness from each pin to its
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socket on other end. No resistance should be in-
dicated.
NOTE

Not all pins and sockets are used. See the

external wiring diagram (fig. 2-58}, and

check only those circuits in use.

b. Check for Grounds. With the meter set on the
R x 100 scale, check each harness from metal
harness shielding. The meter should indicate in-
finite resistance (open circuit).

3-6. Generator Tests

a. Check Three-Phase Winding Con-
tinuity. With the ignition off. disconnect the
generator-to-rectifier harness at the generator. With
the meter set on the R x 1 scale, check from the
large pin A to the large pins B and C, then check
from large pin B to large pin C. The meter should
indicate no resistance.

b. Check for Grounds. With the meter set on R x
100 scale, check pins A, B, and C to generator
ground {or frame). The meter should indicate
infinite resistance (open circuit).

c. Check Field Resistance.Remove the generator
belts from the generator pulley. With the meter set
on the R x 1 scale, check the reading from pin D to
pin E on the generator receptacle and record the
reading. Turn and stop the generator five times,
recording each reading. If the most frequent
reading (l.e., at least 3 out of 5} is less than 4 ochms,
field resistance is presumed correct.

d. Test Receptacle and Harness. Reconnect the
harness to the generator, and disconnect the same
harness at the rectifier. Repeat tests a through ¢
above. Results should be the same. This procedure
tests continuity through the receptacle and harness,
and tests the harness for grounds.

3-7. Rectifier Test

a. Test Reverse Current Resistance. With the
ignition off, disconnect the harness assemblies at
the rectifier, Set the meter on the R x 100 scale, and
connect the red lead (+) to pin D on rectifier-to-
regulator receptacle of the rectifier. Touch the other
lead to each of three large sockets (A, B, and C), in
turn. on the rectifier-to-generator receptacle of the
rectifier. Record the meter readings. A variation of
more than 25 ohms between any two readings
indicates a faulty rectifier. This test checks one side
of the rectifier. To test the other side place the black
lead {—) of meter on pin C of rectifier-to-regulator
receptacle and again touch the other lead to each of
the three large sockets (A, B. and C) of the rectifier-
to-generator receptacle. Record three readings.
Variation between any two readings should not
exceed 25 ohms. In addition. variation between any
two readings in both sides of the rectifier should not
be more than 25 ohms.

b. Test Field Circuit Through Rectifier. With
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meter set on R x 100 scale, check from small pin B
to socket D and from small pin E to socket E on the
rectifier receptacles. The meter should indicate no
resistance.

c. Test Receptacle and Harness.

(1) Reconnect both harnesses to the rectifier.
Then disconnect the same harnesses at the
regulator and the generator. Repeat tests aand b
above through the harnesses. The results should be
the same.

{2) Disconnect both harnesses completely and
make a ground test of each (para 3-5).

3-8. Regulator Test

4. Test Load Relay. Connect the entire system.
Disconnect the rectifier-to-regulator harness at the
regulator. With the meter set on the 50-volt dc
scale, connect the leads to small B and small E of
the receptacle, and turn on the ignition. The Load
relay should close with an audible click, and the
meter should show battery voltage (22 to 24 volts).

b. Check 5-Ohm Adjustable Resistor
Resistance. Disconnect the battery-to-regulator
harness. With the meter set on the R x 1 scale and
with the engine off, check from socket C to socket
D on the voltage regulator. With the adjustable
voltage control set at its fully clockwise position, the
meter should indicate 26 = 1 ohms. With the
voltage control set at its fully counterclockwise
position, the meter should indicate 21 == 1 ohms.

c. Check Carbon Pile Resistance. Check from
socket C to socket B. The meter should indicate
approximately 1 ohm.

d. Test Receptacle and Harness.

(1) Reconnect the rectifier-to-regulator
harness at the regulator. Disconnect the same
harness at the rectifier. Repeat tests a through ¢
above through the harness. The results should be
the same.

(2) Remove both ends of rectifier-to-regulator
harness and test them for grounds (para 2-33).

¢. Check Line Switch Resistance. Disconnect the
regulator-to-battery harness at the voltage
regulator. With the meter set on the R x 100 scale,
check from pin A to socket C on the regulator; the
meter should indicate infinite resistance (open
circuit).

[. Cheek Load Relay Coil Resistance. With the
meter set on the R x 100 scale, check from pin F to
pin C on the regulator. The meter should read 175

+ 10 ohms. '

g. Cheeh Jumper Continuity. Next, check pin A
to pin B on the regulator. No resistance should be
indicated.

3-9. Battery Test

4. Check Battery Voltage. With the meter set on
the 50-volt dc scale. check the no-load battery



voltage. The meter should read approximately 24
#+ ] volts.

b. Test Battery Capacity. Crank the engine with
the ignition off. The meter should read 18 volts or
higher during cranking.

CAUTION

Do not crank longer than 30 seconds.

¢. Test Battery Cable.

(1) Check from contact A of the battery
harness to ground. The meter should indicate
battery voltage.

(2) Connect a jumper from contact A to B of
the regulator-to-battery harness. Turn on the
ignition. and check from contact F to ground; the
meter should indicate battery voltage.

3-10. Generator, Generator
Bracket, Cable, and

Regulator

mountuing
Generator

a. Remorve Generator.

(1} Disconnect the battery-to-ground cable
from the negative (—) post of the outer battery (fig.
2-23).

(2) Disconnect the generator-to-rectifier cable
at the generator receptacle (fig. 3-1), using a
suitable wrench.

{3) Remove the adjusting arm bolt, flat
washer. and lockwasher securing the adjusting arm
to the generator. Push the generator toward the
engine, and remove four drive belts from the
generator pulley.

{4} Remove the two nuts, lockwashers, and
bolts securing the generator to the mounting
bracket, and remove the generator.

NOTE

Removal and installation instructions for

the generator mounting bracket are

provided in paragraph 2-33.
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Figure 3-1. Generator and regulator, installed.
h. Remove Generator Pulley.
(1) Remove the self-locking nuc¢ and lock-
washer securing the generator pulley to the ar-
mature shaft.

(2)  With a suitable puller, remove the
pulley from the shaft. Remove the woodruff key.
e. Install Generator Pulley. Install the woodruff
key in the armature shaft. and install the pullev on

the shatt thub toward the generator}, alining the
kevway in the pulley with the key. Install the
washer and self-locking nut. Tighten the nut to 75
to 80 foot-pound torque.
d. Install Generator.
NOTE

Before installing the generator, see that the

generator mounting bolts and nuts are

thoroughly c¢lean and the contacting
surfaces of the bracket and generator heads

are clean to insure a good ground con-

nection.

{1) Mount the generator in position on the
mounting bracket ‘and install the bolts, lock-
washers, and nuts removed in a (4) above. Do not
tighten the nuts.

NOTE

Install the bolts with their heads toward the

front of the vehicle.

{2) Attach the adjusting arm to the generator
with the bolt, washer. and lockwasher removed in a
{3) above. Push the generator toward the engine,
and place the four drive belts on the pulley.

(3) Pull the generator outward and tighten the
adjusting arm. Adjust the tension on the drive belts
as required until 20-25 foot-pounds of torque are
required, on a torque wrench applied to the
generator pulley nut, to cause the pulley to slip.

(4) Tighten the hexagon-head bolts securing
generator to the generator mount to 60-70 foot-
pounds torque.

(5) Tighten the adjusting arm-to-engine-block
bolt to 30 to 35 foot-pounds torque.

(6) Tighten the adjusting arm-to-generator
bolt to 35 to 40 foot-pounds torque.

(7) Connect the generator-to-rectifier cable to
the generator receptacle. Tighten the cable con-
nector securely, using a suitable wrench.

¢. Replace Generator-to-Rectifier Cable.

(1) Removal. Disconnect the cable from the
generator and rectifier receptacles, using a suitable
wrench. Remove the cable.

(2) Installation. Determine which end of
cable matches the rectifier receptacle, and install it
on the rectifier ; and then install the opposite end on
the generator. Tighten the connectors, using a
suitable wrench.

{3) Connect the battery-to-ground cable to the
negative (—) post of the outer battery (fig. 2-23).

f. Generator Regulator.

{1) Removal.

{a) Disconnect the battery-to-ground cable
from the negative (—) post of the outer battery (fig.
2-23).
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(b) Disconnect the rectifier-to-regulator and
regulator-to-battery cables from the regulator
receptacles with a suitable wrench. Remove the
cable from the receptacle.

{c) Remove the four nuts and washers
securitng tne regulator to the bracket, and remove
the regulator.

{2) Installation.

(a) Connect the rectifier-to-regulator and
regulator-to-battery cables to their respective
receptacles on the regulator.

(b) Install the regulator on the support
bracket. and secure it with the nuts and washers
removed in a (3) above.

l!)Tighten the rectifier-to-regulator and
regulaior- -to-1 -pattery cables connectors at the
receptacles using a suitable wrench.

{d) Connect the battery-to-ground cable to
the negative {—) post of the outer battery (fig. 2-
23).

3-11. Rectifier
a. Removal

t1) Disconnect the generator-to-rectifier ana
rectifier-to-regulator cables from the rectifier with a
suitable wrench.

(2) Remove the radiator brush guard and the
rectifier from the vehicle.

(3) Remove the two nuts, lockwashers, and
screws securing the rectifier to the brush guard, and
the remove rectifier.

b. Installation.

(1) Install and secure the rectifier to the
brackets on the radiator brush guard with the two
screws, lockwashers, and nuts removed in a (3)
above.

(2) Install and secure the radiator brush
guard to the vehicle with the bolts, lockwashers,
and nuts removed in a (2) above.

(3) Connect the generator-to-rectifier and
rectifier-to-regulator cables to their respective
receptacles on the rectifier, and tighten the con-
nectors with a suitable wrench.

3-12. Rectifier-To-Regulator Cable

a. Removal. Disconnect the cable from the
rectifier and regulator. using a suitable wrench.
Remove the cable.

b. Installation. Determine which end of the
cable matches the rectifier receptacle: and connect

Section II1.

3-16. Description

The components of the personnel shelter heater kit
are:
a. Engine Primer System. A hand-operated,
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the cable to the rectifier, and then the opposite end
to the regulator. Tighten the connectors with a
suitable wrench.

3-13. Fan Drive Pulley

Iltemove and nstall the fan drive pulley as
described in paragraph 2-96. Adjust the fan belts

Apara 3-10d{3)).

NOTE
The fan drive pulley for the 100-ampere
generator has four grooves.

3-14. Fan and Generator Belt Set
a. Remorval.

(1) Loosen the generator-to-generator support
attaching bolts. Loosen the adjusting arm capscrew
at the engine block. Loosen the generator adjusting
arm capscrew.

(2) Push the generator toward the engine
block and remove the fan and generator belts from
the generator fan pulley.

(3) Remove each belt from the water pump
pulley and the crankshaft pulley.

NOTE
Belts are supplied in matched sets and
should be replaced in sets.
b. Installation.

(1) Install each belt on to the crankshaft
pulley and onto the water pump and generator
pulleys.

{2) Adjust belt tension as prescribed in
paragraph 3-10d (3).

(3} Continue to secure the generator at its
mounting points as prescribed in paragraph 3-

10d (4). (5), and (0).

3-15. Jumper Cables

The following procedure should be strictly adhered
to when starting an engine in a vehicle equipped
with an ac-dc, 100-ampere, 28-volt, generating
system by use of jumper cables from another
vehicle battery.

a. Connect the battery jumper cables; positive to
positive and negative to negative.

b. Proceed in the usual manner to start the
engine.

c. Remove the battery jumper
mediately after engine has started,
negative cable first.

cables im-
removing

PERSONNEL SHELTER HEATER KIT

plunger pump is provided to introduce a fine spray
of gasoline into the engine intake manifold to
tacilitawc starting the engine in extremely cold
weather. The priming action complements the



action of the carburetor choke and is only required
to start engines that are cold-soaked. Normal
starting by use of the choke control alone will be
employed in all possible cases.
NOTE
On late vehicles, the engine primer set is
not issued as a component of the personnel
heater kit, but as a supplementary con-
version kit if required. Vehicles not
provided with a primer pump by the
manufacturer will be so equipped when the
personnel heater kit is installed.
b. Radiator Winterfront Cover. A radiator
winterfront cover is provided to reduce the flow of

cold air entering the engine compartment through

the radiator. An adjustable flap permits manual
control of the flow of cold air through the radiator,
in accordance with the readings on the engine
temperature gage. In this manner, the engine
temperature can be quickly raised and kept at
normal operating levels in subzero weather areas.
¢. Personnel Heater. The personnel heater is of
the blower type. It distributes heated air through
ducts and a heat diverter to the body of the vehicle
and to the windshield glass for defrosting purposes.
Fuel for the heater is drawn from the vehicle fuel
system. A damper in the heat diverter provides for
distribution of heated air to the vehicle cab com-
partment and / or to the windshield glass in the
proportions desired. Operation of the heater is
controlled electrically by a heater control box.

3-17. Application

a. The personnel heater kit is for use in areas
where the normal temperature during the coldest
period of the year is 5° F. and lower.

b. The personnel heater kit is installed on
vehicles equipped with either a soft-top of hardtop
closure. A separate personnel heater kit of the same
type is installed in the body (patients’ com-
partment) of the ambulance truck at the time of
manufacture.

3-18. Responsibility
The concern of the organizational unit is restricted
to tests and adjustments only.

3-19. Tests
a. Initial Starting.

{1) Turn on the heater fuel shutoff cock at the
fuel pump, under the engine hood.

{2} Start the engine.

(3) If the kit 1s equipped with a heater conuwu
box SW-G486267, proceed as in (a) below) if
heater control box SW-G486824 is used. proceed as
in (b) below.

{a) Turn the heat control thermostat to the
high position. Hold the safety valve switch in its
RESET position for about 30 seconds and release
it. Snap the heater switch to ON. Warm air should
be felt at the heat outlet within 3 minutes. Adjust
the thermostat for desired temperature.

(b) Turn the HI-LO switch to HI. Hold the
safety valve switch in its RESET position for about
30 seconds and release it. Snap the heater switch to
ON. Warm air should be felt at the heat outlet
within 3 minutes. Move the HI-LO switch to HI or
LO for desired temperature.

(4) After the heater has been in full operation
for 3 or 4 minutes, turn the switch to OFF for a
check. Burning in the heater should stop within 45
seconds, but both blowers should continue to
operate for about 2 minutes to cool and purge the
heater.

NOTE

If the heater is started while the unit is still

purging, ignition will not take place until

the purge period is over.

b. Heater Fails to Start. If no warm air is felt at
the heat outlet within 4 or 5 minutes, proceed as in
{1) and (2) below.

(1} 1f heater control box SW-G486267 is
used, push in the circuit breaker reset button, and
make a second attempt to start ( a (3) (a) above]. If
the heater fails to start after the third attempt,
make no more attempts to start it. The heater
requires servicing.

(2) If heater control box SW-G486824 is
used. make a second attempt to start
{2 13) (b) above). If the heater fails to start on the
third attempt. make no more attempts to start it.
The heater requires servicing.

¢. Operation of Heater. After the heater has
been started and satisfactorily checked the first
time. it will only be necessary to start the engine
and turn the heater switch on for subsequent starts,
if shut-down periods are not sufficiently long to
chill the system.

d. Stopping the Heater.

(1) Snap the heater switch to OFF.

{2) Burning in the heater should stop in about
25 seconds. but both blowers will continue to
operate for 2 or 3 minutes to cool and purge the
heater of unburned gases. The blower motors will
stop when the heater is sufficiently cool.

¢. Heater Fails to Start. Follow instructions on
the operating instruction plate (fig. 3-2). If the
heater still fails to start, perform the checks
described in (1) through (4) below, using the low
voltage circuit tester.
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Figure 3-2. Data and instruction plates in patient compartment (ambulance truck M43).

(1) Check tor current at heater {fig. 3-3).

Il VOLIMETER POSITIVE LEAD

RaPD 196278 B

Figure 3-3. Checking for current at nea:er.

f2) Kemove the guard from the top ot the
heater to provide access to the electrical con-
nections.

(h) Connect the voltmeter positive (+ ) test
lead to the voltmeter positive {+) terminal. and
attach the clip end of the lead to the No. 3 con-
nection on the heater terminal strip.

fe) Connect the voltmeter negative (—) test
Jead to the 50 VOLTS terminal of the tester. and
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attach the clip end of the lead to a suitable ground
on the heater rase.

{d) Observe the voltmeter lower scale. If the
voltmeter does not show battery voltage (ap-
proximately 24 volts), proceed with (2) below.

(2} Check for current through the heater
circuit breaker.

{a) Disconnect the cable (400) from the
heater circuit breaker.

(b) Refer to paragraph 2-37b(2) for the
method of checking for current through the circuit
breaker.

fc) 1f the voltmeter stays at zero and
current is not flowing through the circuit breaker,
proceed with (3) below. If current is flowing
through the circuit breaker, proceed with (4)
b(‘lo\\'.

{3) Check for current to circuit breaker.
fa) Remove the cable (11} from the heater
circuit breaker.

fb) Refer to paragraph 2-37b (3) for the
mcthod of checking for current to the circuit
breaker.

fe) If battery voltage is indicated on the
lower scale of the voltmeter, replace the circuit
breaker. If the voltmeter stays at zero and current is
not flowing to the circuit breaker, notify direct
support maintenance personnel.

{d) Connect the voltmeter negative {(—) test



lead to the 50 VOLTS terminal of the tester, and
attach the clip end of the lead to a suitable ground
on the blower.

{e) Observe the voltmeter lower scale. If the
voltmeter indicates battery voltage (approximately
24 volts), an open circuit between the cable con-
nector and the heater is indicated. Notify direct
support maintenance personnel.

(4) Check heater control. If current to the
heater is indicated by (1) above. or if it is
established by corrective measures prescribed in
(2). (3). and (4) above. and the heater will not
start, the heater control is faulty. Notify direct
support maintenance personnel.

(5} Heater faulty. 1f the heater will not start
after (1) through (5) above have been performed,
notify direct support maintenance personnel.

(6) Remove testing equipment. When the
checks have been completed, remove the testing
equipment. connect all cables. and install the
blower inspection cover, the instrument cluster, and
the heater guard.

f. Heater Starts but Will Not Burn.

(1) Fuel does not reach the heater control
ralve. Check for fuel flow to the heater control
valve.

{2) Disconnect the fuel line at the heater
contro} valve, and attach a length of hose to the
open fuel line. Insert the other end of the hose in a
suitable container.

{b) Turn the heater switch on and note
whether fuel flows into the container.

{c) If no fuel flows or if flow appears to be
insufficient, check for a restricted fuel filter or fuel
lines, or an inoperative fuel pump.

(2) [Igniter faulty. If sufficient fuel is reaching
the control valve, and the combustion motor runs
when the switch is turned on, the igniter is faulty.

{3} Heater faulty. If the heater fails to burn
after (1) and (2} above have been performed, notify
direct support maintenance personnel.

{4} Check for current to heater control cable
(Fig. 3-4). If current flows through the heater
circuit breaker, but does not reach the heater,
proceed as outlined in (a) through (c} below.

fa) Remove the right ventilating blower
inspection cover at the upper corner of the driver’s
compartment.

{b) Disconnect cable 400-B at the cable
connector.

{c) Connect the voltmeter positive (+) lead
to the positive (+) terminal of the low voltage
circuit tester, and attach the clip end of the lead to
the terminal of cable 400-B.

VOLTMETER POSITIVE LEAD

LM WOTATE CRRCOST THIRER

/
! ;

Figure 3-4. Checking for current at heater cable.

. Thermostat Does Not Control Temperature
{Heater Operates Satisfactorily). Replace ther-
mostat {(para 2-93).

h. Post-Test Protection. Spray all components
)f the winterization kit with ignition insulation
compound.

3-20. Adjustment
Cover

a. During stand-by periods, the winterfront
cover must be completely closed.

b. During vehicle operation, the driver should
constantly note the reading on the temperature
gage. To perform the work for which it is designed,
in an efficient and economical manner, the engine
must operate at temperatures ranging from 170°
to 180° F. Extreme cold will adversely affect
engine performance by preventing the coolant (and
working parts) from attaining the desired tem-
perature. Continuous operation at relatively low
engine temperatures wastes fuel, increases engine
wear, and causes sludge that affects engine per-
formance and reduces power.

c. Keep the winterfront cover fully closed until
the engine temperature increases beyond 180° F.,
at which point the engine thermostat starts to open.

d. 1f the temperature exceeds 180° F., raise the
flap on the winterfront cover, and strap it in
position. If the temperature continues to increase
consistently beyond 180° F., after the flap is fully
open, remove the radiator winterfront cover
completely to prevent overheating of the engine.

of Radiator Winterfront
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NOTE
If the hood blanket cover provided with the
powerplant heater kit is installed. it should
first be removed and the tests continued.
When the radiator winterfront cover is

removed, it must be stowed safely and
carefully in the vehicle with canvas curtains
for future use. Care must be taken not to
lose or misplace the retaining springs and
hooks.

Section IV. VENTILATOR BLOWER MOTORS AND SWITCHES
(AMBULANCE TRUCK M43)

3-21. General

The left and right ventilator blower motors and
switches are serviced in the same manner. The
blower motors are not interchangeable, since they
rotate in opposite directions—the left motor rotates
clockwise and the right motor counterclockwise as
viewed from the rear end of the motor shaft.

3-22. Removal and Installation of Ventilator
Blower Motors and Switches

4. Remove blower motor (Fig. 3-5 and 3-6).

- PARTITION. DOOR
} BLACKOUT CURTAIN

CONNECTOR
MOTOR CABLE

* RAPD 213475
e

Figure 3-5. Removal or installation of ventilator

blower motor.

Figure 3-6. Blower motor, wheel, and related
parts—exploded view.

(1) Remove the five lockwasher screws that
secure the blower inspection cover in the driver’s
compartment. and remove the cover.

{2) Disengage the motor cable connector from
the connector clip. and disconnect the cable at the
connector.

{3} Remove the five screws that attact *he
motor retainer to the blower housing (one of the
screws attaches the motor ground cable and
another the cable connector clip). Pull the motor
and retainer from the blower housing.

(4) Loosen the setscrew that secures the
blower wheel on the motor shaft. and remove the
wheel.

(5) Remove the nut. lockwasher, plain
washer. and grommet from each of the two studs in
the motor. and remove the motor retainer and
motor gasket.

b. Install Blower Motor (figs. 3-5 and 3-6). Be
sure to install the correct motor for the blower being
serviced (a above).

(1} Position the motor gasket and the motor
retainer over the shaft end of the motor. Install a
motor grommet, a plain washer, a lockwasher, and
a nut on each motor stud, and tighten the two nuts.

(2) Place the blower wheel on the motor shaft
with the open end of the wheel away from the
motor.

NOTE
Left and right blower wheels are not in-
terchangeable. The blower wheel blades
must slant in the direction of motor
rotation.
Aline the setscrew opening with the flat on the
shaft, and position the wheel so that the hub of the
wheel is flush with the chamfer on the end of the
motor shaft. Tighten the setscrew.

(3) Position the motor retainer and motor in
the blower housing with the motor cable at the top
for the right blower or bottom for the left blower.



Install the five panhead tapping screws, attaching
the motor ground cable and connector clip. Tighten
the screws evenly. Connect the blower motor cable,
and insert the connector in the clip.

(4) Position the blower inspection cover at the
corner of the driver’s compartment. Install a
wanhead lockwasher screw for each of the other
four holes. Tighten the screws.

¢. Replace Ventilator Blower Switch. Both
ventilator blower switches are serviced in the same
manner and are identical.

{11 nemuve we two screws that secure wic
heater control panel inspection cover to the front
side of the partition. Remove the three cable
connectors from the connector clips on the inner
side of the cover, and remove the cover.

{2) Separate the switch capies ai the cable
connectors (one cable to the blower motor and one
to the double connector). Remove the grommet and
bushing from each cable and remove the cables
from the connector shells.

(3) Remove the four screws that secure the
switch plate to the rear side of the partition (fig. 3-
9). and remove the switch plate with attached
switch and cables. Remove the two screws that
secure the switch to the plate, and remove the
switch.

(4) Position the new switch on the switch
plate, and install the two roundhead screws.
Tighten the screws.

(5) Insert the two cables through the opening '

in the partition, position the switch plate, and
install the four screws (fig. 3-2). Tighten the
screws. Be sure the switch is in the OFF position.

(6) Insert one cable terminal through the
double connector shell, install the bushing and
grommet. and connect the cable terminal. Engage
the double connector shell. Install the connector
shell, bushing, and grommet on the other cable, and
connect the cable to the motor cable.

(7) Install the three cable connectors in the
connector clips on the inspection cover. Position the
inspection cover on the partition and install the two
capscrews. Tighten the screws.

d. Ventilating Blowers Inoperative. 1f either
ventilating blower fails to start when the motor
switch is turned on, perform the checks described
below. using the low voltage circuit tester.

{1} Check for current to the ventilating blower
motor (fig. 3-7).

o GROUND-
VENTILATING BLOWER
VOLTMETER ?QS?TIVE LEAD

VOLTM! TER NEGATIVELEAD

- §RAPD 196300

Figure 3-7. Checking for current to ventilating blower
motor and switch.

(a) Hemove the ventilating blower in-
spection cover at the upper corner of the driver’s
compartment.

(b) Remove the blower motor cable con-
nector from the clip on the blower, and disconnect
the cable (346) (right blower) or (347) (left
blower) at the cable connector. '

(¢} Connect the voltmeter positive (+) test
lead to the positive (+) terminal of the low voltage
circuit tester, and attach the clip end of the lead to
the cable terminal.

(d) Connect the voltmeter negative {(—) test
lead to the 50 VOLTS terminal of the tester, and
attach the clip end of the lead to the motor ground
strap screw on the blower.

fe) Turn the blower switch on and observe
the reading on the voltmeter lower scale. If the
voltmeter shows battery voltage (approximately 24

- volts), replace blower motor (para 3-21a and b).

If no voltage reading is indicated, proceed with (2)
below.
(2) Check for current to blower switch.

{a) Current {or both the ventilating blowers
and the personnel heater is supplied by cable 400-
B. Check for current (para 3-19f (4) abovel.

(b} Observe the voltmeter lower scale. If the
voltmeter shows battery voltage (approximately 24
volts), replace the ventilator blower switch {para 3-
22 ¢). I no voltage reading is indicated. check for
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.urrent at the circuit breaker (a (2) above,, aud
corr-ct as necessary.
(c) When the checks have been completed,

remove the testing equipment, and install the
blower inspection cover.

Section V. POWER PLANT HEATER KIT

3-23. Description
The chief components of the powerplant heater kit
are described in a through e below.

a. Engine Thermostat. For extremely low
temperatures, the standard bellows type thermostat
in the engine cooling system, which starts to open

within 140° to 155° F. and is fully open at 170° ,

is replaced by one that starts to open at 180° .
Either the bellows type or element type thermostat
may be used.

b. Slave Receptacle. The slave receptacle is
provided to receive the plug of the service cable
leading from the cold-starting aid kit (slave kit)
M40. When auxiliary battery starting power is
needed, boosting of batteries may be required in
subzero temperatures, particularly when the vehicle
batteries are cold-soaked from long exposure.

NOTE
The slave receptacle is installed on all early
vehicles. Later production excluded this
installation. When a slave receptacle is
required it will be obtained separately.

c. Engine Heater. An electrically operated
heater, using gasoline supplied by the heater fuel
pump from the vehicle fuel system, is mounted on
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the rear of the right front fender. It heats the
coolant in the engine cooling system to facilitate
starting, and to maintain near-normal engine
operating temperature during stand-by periods.
Separate lines allow heater coolant to circulate
through the battery-box heating pad in the bottom
of the battery box. Exhaust gases from the heater
pass through tubing to an oil pan shroud for
warming the crankcase lubricant. The heater is not
designed for use while the vehicle is in motion, but
for overnight or stand-by heating of the coolant and
crankcase lubricant when the engine is stopped.

d. Battery Box and Accessories. The com-
ponents of this groupment are: The battery box,
cover, and battery box heating pad used to
maintain batteries at temperatures necessary for
normal input and output voltages of the battery.
The battery box heating pad and the engine heater
are connected by hoses.

¢. Hood Covers.Hood covers are attached to the
engine hood and hood side panels to help retain
heat in the engine compartment. 1'he covers do not
interfere with the opening of the hood.

3-24. Cold-Starting Aid Kit (Slave Kit) M40
(Fig. 3-8.)
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Figure 3-8. Cold-starting aid kit (slave kit) M40.

a. This portable unit, commonly called a slave
kit. is not a part of the arctic winterization kit, but
is provided for troop units equipped with win-
terized equipment.

b. The slave kit is designed to provide an
auxiliary source of electrical energy to aid in
starting engines, in ambient temperatures as low as
—70° F.. by providing booster starter current
when vehicle batteries are cold and of low charge. A
slave receptacle is provided (para 3-23 b) to receive
the slave cable.

c. It also provides heat through a portable duct
to the engine compartment, storage batteries,
improperly lubricated sealed bearings, and other
locations where lubricant may have congealed or
ice may have formed sufficiently to impede proper
functioning.

3-25. Application

The powerplant heater kit is for use in areas where
the normal temperature during the coldest period of
the year is —25° F. and lower. This kit is installed
on truck M43 in conjunction with the personnel
heater kit, and on trucks M37 in conjunction with
the personnel heater kit and the hardtop closure kit.

3-26. Responsibility
The concern of the organizational unit is restricted

to testing, adjustments, and the replacement of
defective hoses and lines.

3-27. Tests
a. Preparation.

(1) The vehicle fuel tanks should be filled
with arctic-grade fuel, and the shutoff cock in the
heater fuel line should be open.

{2) The storage battery should be charged and
properly connected.

b. Operating Cautions.

(1) Do not attempt to operate the engine
heater until the cooling system is filled with coolant.
When filling the coolant system, be sure that the
shutoff cocks in the engine heater coolant system
are open to allow the engine heater and the battery
pad to fill with coolant.

(2) Immediately after installation of the kit,
run the vehicle engine to insure complete removal
of any air that may have been trapped in the
coolant system.

(3) The shutoff cocks in the coolant lines of
the engine heater system must be open at all times
when the engine heater is operating.

(4) The shutoff cocks must be closed
whenever the -vehicle is operating in ambient
temperatures above the minimum recommended in
the locality of operation. This is to prevent
overheating of the battery.

(5) Check electrical supply by pressing in the
button marked PRESS TO TEST over the in-
dicator light.
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c. To Start.

(1) Open the coolant valves in the heater
system. and the fuel valves on the engine heater and
vehicle fuel filter.

{2) Press in the circuit breaker reset button.

(3) Hold heater switch in the START position
until the indicator light glows, which indicates that
heater has started.

NOTE

Do not hold in the switch to the START

position for more than 3 minutes.

{4) Move heater switch to the RUN position.

{53) If heater fails to ignite on first trial, wait 1
minute to allow fuel to reach the top of the wick in
the burner bowl. then repeat (para 3-27 c¢(3) or (4)
above. If the heater fails to start within 5 minutes,
move the heater switch to the OFF position; the
heater requires servicing.

d. To Stop.

(1) Move the heater switch to the OFF
position. Wait for indicator light to go out {approx.
> min).

(2) Close fuel shutoff valves.

¢. Manual Ignition.In the event of failure of the
electric igniter. the heater can be ignited manually.

(1) Hold the heater switch in the START
position for 1 to 2 minutes and then move it to
OFF.

(2) Turn and remove the igniter plate (resistor
“’retainer) at the bottom of the burner.

(3) Soak a small piece of waste or cloth in
gasoline.

(4) Light the improvised torch with a match,
push it up into the burner bowl, and immediately
install the igniter plate.

(5) Move the heater switch to START and
hold it until the indicator light glows.

(6) Throw the switch to RUN. The heater will
operate normally.

f. Post-Test Protection.Spray all components of
the kit with ignition insulation compound.

3-28. Use of the Slave Receptacle

When the cold-starting aid kit (slave kit) M40 is
available. it is normally transported on a vehicle, on
runners, or on skids.

a. To use the slave receptacle, the cover is first
unscrewed from the receptacle and lowered, then
the two-terminal plug on the extension cable from
the slave kit switchboard is inserted into the
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receptacle. By plugging in (or attaching jumper
wires) at the 24-volt position on the switchboard,
connection is established between the switchboard
on the slave kit and the storage battery of the
vehicle.
NOTE
Cable terminal plugs designed for other
than 24-volt current may be altered to fit
into the slave receptacle by filing off the
small rectangular tip on the plug.

b. In this manner. the slave kit batteries provide
auxiliary. booster current to assist the vehicle
battery in turning over and starting a cold, stiff
engine.

c. Hot air provided from the heater of the slave
kit can be used to warm parts of the vehicle before
starting. Air is directed to desired points on the
vehicle by means of a duct.

3-29. Adjustment of Hood Covers

a. During stand-by periods, all the hood covers
must be completely closed.

b. During stand-by operation. the driver should
constantly note the reading on the temperature
gage. To perform the work for which the engine is
designed. in an efficient and economical manner, it
must operate at temperatures ranging from 170°
to 180° F. Extreme cold will adversely affect
engine performance by preventing the coolant (and
working parts) from attaining the desired tem-
perature. Continuous operation at relatively low
engine temperatures wastes fuel. increases engine
wear, and causes sludge that affects engine per-
formance and reduces power.

c. Keep the hood cover fully closed until the
engine temperature increases beyond 180° F., at
which point the engine thermostat begins to open.

d. If the temperature exceeds 180° F., raise the
flap on the cover and strap it in position. If the
temperature continues to increase consistently
beyond 180° F. after the flap is fully open, remove
the cover completely to prevent overheating of the
engine.

3-30. Replacement of Hoses and Lines

a. Disconnect and remove all unserviceable

hoses and lines.

b. Replace the hoses and lines, and use a light
coating of liguid cement.



Section VI. HARD TOP CLOSURE KIT

3-31. General

“The hard top closure kit for the 3 -ton 4x4 cargo
truck M 37 and telephone maintenance truck M 201
is installed (when the powerplant heater kit is
installed) for use in areas where ambient air
temperatures as low as —65° F. are anticipated.

3-32. Responsibility
The concern of the organizational unit is restricted
to repair operations.
3-33. Preparation for Mounting the Hard Top
Closure

a. Remove Spare Wheel. Turn the locknut
counterclockwise and remove it. Lift off the lock
plate. Roll the wheel to the rear of the body.

RIGHT TOP
SIDE-RAIL

* RIGHT TOP SIDE-
RAIL REAR: SUPPORT

CAB COVER

TOP 80OW
STRAPS

b. Remove Body Front Rack.Lift the body front
rack from the vehicle.

c. Remove Cab Cover (fig. 3-9). Untie the
lashing ropes from the lashing hooks on the back
of the cab. Disconnect the cover at the sides by
pulling it away from the side rails until the metal
retainers are disengaged from the slots in the side

‘rails. Disconnect the two straps from the rear top

bow to the top-holding brackets on the windshield
frame, and pull the rear portion of the cab cover up
and out of the metal retainers on the rear supports.
Fold the cab cover forward and pull it from the
right side of the vehicle until the cover is disengaged
from the metal retainer on the front of the wind-
shield top support rail.

TOP BOW

LEFT TOP
SIDE-RALL

!
LEFT TOP SIDE-
RAIL REAR SUPPORT

'j\::') TOP-BOW STRAP BRACKETS

; RA PD 171439

Figure 3-9. Items removed before installation of hardtop closure.

d. Remove Top Side Rails !fig.- -9j. Kemove
the capscrews from the front and rear of the right
and left top side rails. Lift the side rails from the
vehicle and discard them.

¢. Remove Top-Bow Strap Brackets (fig. 3-9).

Remove the capscrew and lockwasher which secure
each of the brackets to the windshield. Remove the
two brackets.

f. Remove Top Bow (fig. 3-9).Lift up on the top
bow, disengaging it from each of the top side-rail
rear supports.

2. Remove Top Side-Rail  Rear
Loosen the J bholts and U bolts located at the upper

Supports.

inside portions of the door-locx pittar. These bolts
secure the tubular portion of the top side-rail rear
supports. Lift the two supports from the body lower
rear side panels.

3-34. Preparation of the Hard-Top Closure
Remove the screws fastening the inside header
front panel to the closure header. Remove the
panel.
3-35. Installation of the Hard-Top Closure

a. Apply a quantity of sealing compound across
the top of the windshield frame and to the wind-
shield frame side supports.
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b. Position the hardtop closure on the cab,
making certain that the two tubular supports are
properly positioned in holes in the door-lock pillars
"and that the filler is properly seated over the edge of
the cab rear and side panels. Make certain that the
top of the closure is positioned over the windshield
frame before the rear of the closure is forced down
over the edge of the cab rear panel.

NOTE
It may be necessary to pry the bottom of
the closure over the cab rear panel if these
parts are not in alinement.

c. Loosely install two capscrews and washers at
each corner of the windshield.

NOTE

Before these capscrews are tightened
securely, make certain that the door
openings are exactly square with each
raised glass. Adjustments are provided at
both the header plate and at the J and U
bolts, which are the clamp bolts for the two
tubular supports of the closure. Use a
square at the door glass opening during this
adjustment.

d. Using the five holes across the lower part of
the closure rear panel as a template, drill five 3-
inch holes through the lower body panel. Install
five 5 / 16-inch capscrews in these holes so that the
heads remain inside the cab. Install five lock-
washers and nuts.

¢. Position the inside header front. panel, which
was previously removed (para 3-34) in the roof of
the closure, so as to permit access to the attaching
screws on top of the windshield. Fasten the panel to
the roof of the closure by installing the five
retaining screws and lockwashers in the holes
provided.

NOTE
The inside header front panel holes may no
longer line up with the closure roof panel
holes. If this occurs, use the header panel as
a template and drill a new set of holes into
the roof panel.

f. Drill a 0.159-inch hole (No. 21 drill) through
each of the top-holding brackets at the top of the
windshield as laid out from the two front holes in
the inside header front panel. Install the two
panhead screws.

NOTE

Test each window to see that it does not
bind. Trim off the bottom of the door-glass
weatherstrips if they protrude below the
top of door. If the door glass is not in
proper alinement with the weatherstrips
when the closure is installed. it will be
necessary to perform some or all of the door
ar © slass adjustments outlines in
paragraph 3-36.
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3-36. Adjustments

The cab doors and weatherstrip retainers are
designed so that a proper fit of the door-glass
weatherstrips can be easily accomplished.
Elongated holes are provided for the attaching
screws in the door-glass weatherstrip retainers,
door-glass frame lower channels, door-glass
regulator support, and door hinges.

a. Door-Lock Striker Plate. The striker plate
can be adjusted inward and outward to provide a
proper contact of the door with the weatherstrips.
The striker plate can be easily moved to any desired
position by loosening the two attaching screws.

NOTE
Always check the striker plate adjustment
first, because any change in the position of
the door will affect the fit of the door-glass
frame side and upper weatherstrips.

b. Door-Glass Alinement. To check the
alinement of the door glass in the cab opening,
move the glass up within 1 inch of the top and note
whether the glass frame is square in the opening. If
the glass is not in proper alinement, loosen the two
regulator adjusting screws in the lower left center of
the door panel, and move either corner of the glass
up or down. Tighten the two screws.

¢. Door-Glass Frame to Weatherstrip Fit. There
should be a complete contact between the door-
glass frame and the weatherstrips. This is ac-
complished by moving the weatherstrips inward or
outward, as required, using a hardwood block and
small hammer.

d. Door-Glass Angle Adjustment. If
repositioning of the weatherstrips above does not
result in a satisfactory contact with the door-glass
frame at the sides and top,'a change in the glass
angle may be necessary. This is done by loosening
the channel attaching screws at inner and outer
edges of the door. and moving the channels inward
or outward to change the angle of the glass. Tighten
the screws.

r. Door-Glass Frame to Upper Weatherstrip Fit.
If the contact between the door-glass frame and the
upper channel is not uniform, loosen the two
regulator screws in the lower left center of the door
panel. and aline the door glass as required. Tighten
the screws.

f. Door-Hinge Adjustment. If the door-glass
frame protrudes at the top, and proper alinement
cannot be accomplished by adjustment of the
weatherstrip retainers or the lower channels, it may
be necessary to reposition the door hinges. This is
done by loosening the four hinge attaching screws
on the cowl hinge pillar since the screw holes in the
hinges are elongated. If it is necessary to tilt the
door inward at the top, loosen the lower hinge
screws. force the lower hinge outward the desired
amount, and retighten the screws. Loosen the top



hinge screws to correct any distortion that may
have occurred at the top hinge. Tighten the screws.
3-37. Install of Body Front Rack and Spare
Wheel
a. Rack Board. Place the body front rack into
position on the vehicle.

Section ViI. HOT WATER

3-38. Description

a. The personnel heater kit is packaged under
the title Kit, Hot Water Personnel Heater.

b. The personnel heater is a blower type hot
water heater. It is secured to the top of the left front
fender. Heated air is distributed from the heater to

the vehicle cab and / or windshield defroster by a.

blower and heat diverter. Heat is controlled by a
diverter control knob on the instrument panel,
which in turn operates a butterfly or damper valve
in the heat diverter assembly.

¢. A canvas winterfront radiator cover is sup-
plied with the kit to reduce flow of air to engine
compartment. An adjustable aperture flap in the
cover permits manual regulation of cold air through

b. Spare W heel. Position the spare wheel on the
carrier bracket and install the lock plate. Install the
locknut and tighten it securely.

PERSONNEL HEATER KIT

the radiator as conditions demand, in accordance
with the engine temperature gage.

3-39. Application

The personnel heater kit is used in areas where the
normal ambient temperature is +40° to —20° F.
It is installed on vehicles provided with the soft- or
hardtop closure.

3-40. Responsibility
The concern of the organizational unit is restricted
to repair of easily removed and replaced items, such
as: Hoses, lines, thermostat, and radiator cover.
NOTE
The key letters shown in parentheses in
paragraph 3-41 refer to figure 3-10.

RA PD 371495

Figure 3-10. Hot water personnel heater kit.

3-41. Water Hose Installation

a. Remove the two pipe plugs located in the
cylinder head behind the No. 6 spark plug and at
the top of the bypass elbow.

b. Install a bushing and shutoff cock {S) in each
hole.

¢. Install a hose clamp (HH) on the hot water
intake hose {G). Install the hot-water intake hose
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on the water shutoff cock at the rear of the No. 6
cylinder. Tighten the clamp screws. Route the
water intake hose over the engine and through the
rear grommet in the left hood-to-fender panel.
Install the hose clamp on the hose and install the
hose on the heater inlet opening, and tighten the
clamp screws.

d. Install the hose clamp on the hot water return
hose (H). and install the hose on the water shutoff
cock at the bypass elbow. Tighten the clamp screw.
Route the water return hose over the engine and
through the front grommet in the left hood-to-
fender panel. and install the hose clamp on the
hose. Install the hose on the heater outlet opening,
and tighten the clamp screw.

NOTE
The key letters shown in parentheses in
paragraph 3-42 refer to figure 3-10.

3-42. Thermostat Replacement

4. Remove the mounting screws from the engine
water outlet and bypass elbows.

b. Lift the water outlet and bypass elbows from
the engine, and remove the thermostat and ther-
mostat gasket from the water outlet elbow.

c. Install a new 180° F. thermostat (W) and
thermostat gasket (V) in the water outlet elbow.

d. Install a water outlet and bypass elbow, and
secure them with the screws removed in a above.

NOTE
The key letters shown in parentheses in
paragraph 3-43 refer to figure 3-10.

3-43. Radiator Cover Installation

a. Position radiator cover (B) as a template
against the front of radiator grille and mark the
location of the ten brass slotted grommets of the
radiator cover on the radiator grille.

b. Remove the radiator cover and using a flat
loop (BB) as a template, position the loop as
illustrated in figure 3-11 and mark the loop holes
on the radiator grille for each of the upper ten
grommet positions.

Figure 3-11. Radiator cover loops, installed.
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¢. Drill the 20 holes using a l4-inch drill.

d. Install and secure the ten flat loops with two
tapping screws for each loop.

. Install the radiator cover temporarily, and
mark the position on the radiator grille of the two
lower front grommets. '

/. Remove the cover and wusing 90° loop
1716428 as a template, mark the loop holes.

g. Drill the four holes using a l4-inch drill.

h. Install and secure the two loops with two
tapping screws for each loop.

i. Install the radiator cover on the loops. Fold
the bottom flaps of the cover under the radiator,
and install the radiator cover retaining springs
(AA).

Jj. Lace the holddown straps through the loops
and secure them. '

k. Close the cooling system drain cocks, and
replace the coolant in the vehicle radiator.

l. Connect the battery cables.

m. Close the hood and lock it.

3-44. Replacement of Hoses and Lines

a. Disconnect and remove all unserviceable
hoses and lines.

b. Replace the hoses and lines, and use a coating
of liquid cement.

3-45. Radiator Cover Adjustments

4. During standby periods, the radiator cover
should be completely closed.

b. During vehicle operation, the driver should
note the reading on the engine temperature gage.
To perform the work for which it is designed in an
efficient and economical manner, the engine must
operate at a temperature of 180° F. Extreme cold
will adversely affect engine performance by
preventing the coolant from attaining the desired
temperature.

c. Keep the radiator cover closed until the engine
temperature reaches 180° F.

d. If the temperature exceeds 180° F., raise the
aperture flap on the winterfront and strap it in
position. If the temperature continues to increase
after the flap is fully open, remove the cover
completely to prevent overheating.

e. When the radiator cover is removed, it must
be stowed carefully in the vehicle for further use.
The retaining springs must be securely attached to
the flaps.



APPENDIX A

REFERENCES

1. Publication Indexes and General References

The following indexes should be consulted frequently for the latest changes or references given in
paragraphs 2 and 3 below, and for new publications relating to materiel covered in this technical
manual:

Army Motion Pictures and Related Audio-Visual Aids .............................. DA PAM 108-1
Military Publications:

Index of Administrative Publieations .. ..........................................DA PAM 310-1

Index of Blank Forms .. .. ... ciel e ... ........ DA PAM 310-2
Index of Doctrinal, Training, and Orgamzatlonal Pubhcatlons ....................... DA PAM 310-3
Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 7, 8, and

9), Supply Bulletins, and Lubrication Orders .. .. ........ DA PAM 3104
Index of Supply Catalogs, and Supply Manuals (Excludmg Types 7 8 and 9) .......DA PAM 310-6

2. Forms
The following forms pertain to this materiel. Also refer to DA PAM 310-2 for index of blank forms.

DA Form -] . e e e Materiel Inspection Tag

DA Form 10 . e e e Requisition for Publications and

_ viank Forms.

DA Form 285 .. . Accident, Report

DA Form 24002 . e _Exchange Tag

DA Form 2404 e - Equipment Inspection and Main-
tenance Work-sheet.

DA Form 2405 ... .......... ..o e oo Maintenance Request Register.

DA Form 2406 ... ... @'\ . i iiiiieei.......... Materiel Readiness Report.

DA Form 2407 . . Maintenance Request.

DA Form 2408-Series .. .. ...t e " Equipment Log Assembly (Records}

DA Form 2400 .. ... e FEquipment Maintenance Log
{Consolidated)

DA Form 0. . o e Report of Packaging and Handling
Deficiencies.

3. Uther Publications

‘Fhe following publications contain information pertinent to the materiel and associated equipment:
a. Vehicle.
Ordnance Maintenance: Engine (Dodge Model T245). Clutch (Borg
and Beek Model 11828) ........ i ..., TM 9-1840A
Operator’s Manual: Truck, Cargo /; Ton 4X4» M31. M31B1 Truck Ambulance: 4X4. M43,
M43B1: iruck Maintenance: 4X4, M201, Mzuib..
Organizational Maintenance Repair Parts and Special Tool Lists for Truck. Ambulance: % -Ton. 4X4.
M43 WO / W (2310-835-8516), M43 W / W {2310-835-8617); M43B1 WO / W (2310-542-5634):
Truck, Cargo: %-Ton, 4X4, M37 WO / W (2320-835-8322), M37T W / W (2320-835-8323). M37BI
WO /W (3430-542-4636), M37B1 W /W (2320-542-4632): Truck. Maintenance: ¥ -Ton. 4X4.
M201 WO,/ W (2320-835-8583) W,/ W (2320-392-3703). M201B1 W /W

(2320-630-680 11 . . o T™M 0-2320-212-20P
Ordnance Field and DDepot Maintenance Transmission. Mechanical, Assembly
(2520-075-7081) {New Process Model No. 420) . e T™M 0.2520-232-35

Direct Support, General Support, and Depot Mamtenance Manual f()r [’ower Iram Bo(h dnd Frame
and 100-Ampere Generating System Instaliation for %-Ton, 4X4, Chassis. Truck: M33B1E, M6,
M56B1., M56C;: Truck, Ambulance: M43, M43B1l: Truck. Cargo: M3%7. M3TB'- "truck.

Maintenance: M201, M201B1 (Signal Corps Model V-4t /GT) ... ... ..., ™ 9-8031-2
Truck, %-Ton, 4X4, M37,M37B1, M53B!, M56, M56C, M5308B1, Mao.
M43B1, M201, M201B1, V.41 /GT .......... ... .. ... ... .....cc..cc.........LO9-2320-212-12



b. General.
Accident Reporting and Records .. ....
Army Materiel Maintenance Concepts and Pohc1es

Northern Operations .. .. ..
Operation and Maintenance of Army Matenel in Extreme Cold

Weather 10° to —63° F.) .

Operator's Manual:
Welding Theory and Appllcatlon
Deepwater Fording Ordnance Materiel

Organizational Care, Maintenance and Repair of Pneumatic Tires and
Inner Tubes .......

Operator, Orgamzatlonal Dlrect Support and (yeneral Support Mamtenance Manual:

Storage Batteries, Lead-Acid Type

Administrative Storage of Equipment .. ...

Procedures for Destruction of Equipment to Prevent Enemy Use

{Mobility Equipment Command) .. ..

General Supply: Winterization Equipment for Army Tank Automotlve Materlel
Preservation, Methods of

Basic Cold Weather Manual .. .. .. ... ... . e

The Army Maintenance Management System (TAMMS) .. ............ ... .. ... .. ..

AR 385-40
AR 750-1

..FM 31-70
. FM 31.71

™ 9-207

™ 9-237
T™ 9-238

. TM 9-2610-200-20

T™ 9-6140-200-15

. TM 38-750
. TM 740-90-1

. TM 750-244-3
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APPENDIX B
MAINTENANCE ALLOCATION CHART

1. General

The maintenance allocation chart {IMAC) assigns authorized maintenance functions to each main-
tenance category. These functions are assigned to the lowest available maintenance category based on
past experience in the following considerations:

a. Skills available.

b. Time required.

¢. Tools and test equipment authorized. If the maintenance function is a replacement function only,
the item is not listed in the MAC. Such an item. if included in the repair parts and special tool list for the
end item. is automatic authority to replace at the lowest maintenance level to which the part is
authorized. Deviation from maintenance operations as allocated in the MAC is authorized only upon
approval of the army commander representative.

2. Explanations and Definitions
Maintenance functions will be limited to and defined as follows:

Inspect To determine serviceability of an item by comparing its physical, mechanical. and electrical charac-
teristics with established standards.

Test To verify serviceability and to detect electrical or mechanical failure by use of test equipment.

Service To clean, to preserve, to charge, and to add fuel, lubricants, cooling agents, and air.

Adjust To rectify to the extent necessary to bring into proper operating range.

Aline To adjust specified variable elements of an jtem to bring to optimum performance.

Calibrate To determine the corrections to be made in the readings of instruments or test equipment used in precise

measurement. Consists of the comparison of two instruments, one of which is a certified standard of
known accuracy, to detect and adjust any discrepancy in the accuracy of the instrument being
compared with the certified standard.

Install To set up for use in an operational environment such as an emplacement, site, or vehicle.

Replace To replace unserviceable items with serviceable assembilies, subassemblies, or parts.

Repair To restore an item to serviceable condition. This includes, but is not limited to inspection, cleaning,
preserving, adjusting, replacing, welding, riveting, and strengthening.

Overhaul To restore an item to a completely serviceable condition as prescribed by maintenance servicability
standards using the inspect and repair only as necessary (IROAN) technique.

Rebuild To restore an item to a standard as nearly as possible to original or new condition in appearance, per-

formance, and life expectancy. This is accomplished through complete disassembly of the item, in-
spection of all parts or components, repair or replacement of worn or unserviceable elements (items)
using original manufacturing tolerances and specifications, and subsequent reassembly of the item.

SrTO The letters SPTO are an abbreviation for special tools and are placed in column 4 of the maintenance
allocation chart. Use of these letters indicates that the special tool{s) required for the assigned category
of maintenance to perform the particular function is listed in the appropriate technical manual. When
no more than one category is involved, distinction should be made under remarks in column 3.

TEQ The letters TEQ are an abbreviation for test equipment, and are placed in column 4 of the maintenance
allocation chart. Use of these letters indicates that the test equipment required for the assigned
category of maintenance to perform the particular function is listed in the appropriate technical
manual. When more than one category is involved distinction should be made under remarks in
column 5. :

C-0/C This category is performed by the equipment operator or crew. Normally, this consists of daily checks,
cleaning, performing lubrication, and making prescribed adjustment of the equipment. Repairs by the
operator or crew are limited to minor adjustment and repair which will not require extensive
disassembly and components.

0-CO /BN Maintenance in this category is performed in the company and battalion by specially trained personnel
who possess the capabilities and facilities beyond those of category C. Repairs in category O will
normally be accomplished by replacement of designated unserviceable parts and assemblies that do
not require major disassembly of surrounding components or extensive realinement and adjustment of
components as part of the repair operation. G askets, water hose, and fuel lines may be fabricated from
bulk material.

F-DS Maintenance in category F is performed by specially trained personnel, usually for return of the
equipment items to the user. Repairs will be accomplished by replacing parts and assemblies,
repairing designated assemblies and components, and fabricating parts from bulk material.

H-GS This category is performed by specially trained personnel serving lower categories of maintenance,
usually by repairing items of equipment for return to supply stocks. Repairs will be accomplished by
replacing parts and assemblies, repairing end items, fabricating from bulk supplies and overhauling
assemblies and components,
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D-Depot This category is performed by specially trained personnel, whose activities usually involve
overhaul / rebuild of materiel, major assemblies, and components for return to supply stocks. Other
functions included are fabrications, modifications, and renovations. Depot maintenance is intended to
support lower categories of maintenance when repairs are beyond the capabilities of direct support
and general support maintenance units.

3. Explanation of Columns

a. Group Number (Column 1). This column lists the functional grouping codes as assigned in TB
T30-93-1.

.b. Functional Group (Column 2). This column lists approved noun names of components. assem-
blies, and subassemblies on which maintenance is authorized.

¢. Maintenance Functions (Column 3). Refer to paragraph 2 above.

d. Tools and Equipment (Column 4). This column will either list the tool by code or provide a
reference in the manual that outlines the procedure and tool required to perform the designated func-
tion. (Refer to paragraph 2 abbreviations SPTO and TEQ).

e. Remarks (Column 5). This column will list any special information or special conditions required.
not defined elsewhere, and required for performance of the designated maintenance function.

4. Maintenance Allocation Chart for Truck: 34-Ton, 4X4, M37, M37B1, M43, M43B1, }

Section 11. MAINTENANCE ALLOCATION CHART

1) 2) @3 @) (5)
Functional group Maintenance functions Tools and Remarks
equipment

Group No.

Inspect
Test
Service
Adjust
Align
Calibrate

| tnstan
Replace
Repair
Overhaul
Rebuild

GROUP 01--ENGINE

POWERPLANT ASSY

0100 } ENGINE ASSEMBLY:

Mounting, engine

Attaching Parts

0101 | CRANKCASE: Block

Head Cylinder

Gasket, cylinder head

Cylinder Sleeve

0102 ] CRANKSHAFT:

Bearing, crankshaft

Oil Seals

Pulley, drive

01031 FLYWHEEL ASSEMBLY:

Gear, ring, flywheel

0104 PISTON, PINS AND RINGS:

Bearing, connecting rod.

Rod, connecting

0105 VALVES, CAMSHAFT

TIMING SYSTEM:
Bearing, camshaft
Camshaft
Sprocket and Timing Chain.
Guide, valve
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0000
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e

F SPTO: Repair
T Mga. limited

1840A. | toream
at 3.

=
"y

Repair
limited
"t0 ream
at 3.

Seat, valve

Valves, intake and exhaust.
Valve, tappet

Screw, tappet adjusting.
Gasket, valve cover

Cover, valve
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Section 11. MAINTENANCE ALLOCATION CHART

Group No.

(2)
Functional group

3)

Maintenance functions

Inspect

Test

Service

Adjust

Align

Calibrate
Install
Replace

Repair

Overhaul

Rebuild

@)
Tools and

equipment

(5)
Remarks

0106

0108

0200

0301
0302
0304
0306 1
0309 |

0312

0401

0501 |

0502
0503

0504

GROUP 01—ENGINF—Continued
ENGINE LUBRICATING SYSTEM
Breather, crankcase
Element, oil filter
Filter Assembly, oil
Pan, oil
Gasket, oil pan
Pump, oil
INTAKE AND EXHAUST
MANIFOLDS:
Valve, heat control
Manifold, intake and exhaust.

Gasket, manifold intake and exhaust.

GROUP 02—CLUTCH

CLUTCH ASSEMBLY:

Housing. clutch

Bearing, pilot (bushing type}.

Pan, clutch housing

Disk Driven Clutch

Plate assy, pressure
CLUTCH RELEASE BEARING:

Pedal, clutch

Controls and Linkage, clutch.

Fork Release, clutch

Shaft, cross, clutch

GROUP 03—FUEL SYSTEM
CARBURETOR
PUMP, FUEL
CLEANER, AIR, ASSEMBLY:
Element, air cleaner
Lines, connection, and vents.
TANK, FUEL:
Lines and fittings
FILTER, FUEL:
Element, fuel filter
CONTROLS AND LINKAGE:
Accelerator
Controls, choke and throttle.

GROUP 04—EXHAUST SYSTEM
MUFFLER:
Pipe exhaust
Mounting, .exhaust system.

GROUP 05—COOLING SYSTEM
RADIATOR:
Cap
Coolant Level
SHROUD, RADIATOR
HOSES, INLET AND OUTLET:
Thermostat
PUMP, WATER
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Section Il. MAINTENANCE

ALLOCATION CHART

Group No.

(2)
Functional group

@)

Inspect

Test

Service

Calibrate
Install
Replace
Repair
Overhaul

Adjust
Align

Rebuild

4)
Tools and
equipment

(5)
Remarks

0505

0601

0602
0603

0605

0607

0609

0610

U611

0612

0613

B-4

GROUP 05—COOLING SYSTEM
—Continued

FAN BLADE AND PULLEY
Belt, fan

GROUP 06—ELECTRICAL SYSTEM
GENERATOR ASSEMBLY:

Armature
Bearing
Brushes
Seals
REGULATOR
STARTER ASSEMBLY:
Armature
Bearings
Brushes
Seals
Drive, starter
Switch, starter
DISTRIBUTOR ASSEMBLY:
Point set
Shaft, distributor
Coail
Spark Plugs
Wiring, ignition
INSTRUMENT PANEL:
Breaker Circuit
Switches
Instruments
Lamps
Lights, indicator
Control, direction signal.
Flasher
LIGHTS:
Lamp and Lamp Units
Lights
SENDING UNITS AND WARNING
SWITCHES:
Switch, warning unit
Unit. sending
HORN:
Horn
Switch, horn button
Horn Wire
BATTERIES, STORAGE
Battery
Cable, battery
Box, battery
CAB OR CHASSIS WIRING HAR-
NESS:
Harness, generator to regulator.
Cable Assy, ground, (engine, frame).
Harness, chassis wiring.
Harness, engine wiring.
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Section 1l. MAINTENANCE ALLOCATION CHART

a)

Group No.

2)
Functional group

@)

Maintenance functions

Inspect

Test

Service

Adjust

Align

Calibrate

Install

Replace

Repair

Overhaul

Rebuild

4)
Tools and
equipment

(5)
Remarks

0613

0700
0701

0704

0801

0803

0900

1000
1002
1004

1100

1102

1104

GROUP 06—ELECTRICAL SYSTEM
—Continued

ICAB OR CHASSIS WIRING HAR-

| NESS—Continued
Harness, cab wiring
Receptacle, trailer coupling.

GROUP 07—TRANSMISSION
TRANSMISSION ASSEMBLY.
SHAFT INPUT

Seals, output shaft

Shaft, Gears, Bearings, and

Clutch, output.

Countershaft Gears and Bearings.
Shaft, Gears, Bearings, and
reverse idler.
COVER ASSY WITH
SHAFTS AND FORKS.

GROUP 08—TRANSFER

SHIFTER

{ TRANSFER ASSEMBLY:

Shaft, Gears, Bearings Rollers,
and Input Washer.

Shaft, Gears, Bearings, Spacers,
and Idler Washer

Shaft, Clutch. Gears and
Bearing, output (front}.

Shaft, Bearing, speedometer;
gear, output shaft.

Seals. output shaft

Seals, shifter shaft

Seal, support, hand brake.

CONTROLS AND LINKAGE:
Forks, shifter shaft

GROUP 09—PROPELLER SHAFTS
i PROPELLER SHAFTS:

Shaft, propeller

Joint Kit, universal

GROUP 10—FRONT AXLE
AXLE, ASSEMBLY
DIFFERENTIAL
: ARMS AND FLANGES:
Bearings
Knuckle
Flange, drive
Shaft, axle
i Seal. retainer and spring
| GROUP 11—REAR AXLE
' AXLE ASSEMBLY
| DIFFERENTIAL
- SHAFT. AXLE
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Section II. MAINTENANCE ALLOCATION CHART

(2)

3)

(5)

Functional group Maintenance functions Tools and Remarks
; ‘ equipment
%
g
S - ) = " = =
Lz (2|Els| 2|3 21522
Ele |3 |F|3|8|E|8|8|s]2
GROUP 12—BRAKES
1201 | BAND: Hand brake 0 0 O|F
Drum, hand brake 0 OI|F
Linkage 0o 0]0
1202 | SHOE: Brake, (service) 0 OIlF
1204 | CYLINDER: Master 0 0 (¢
Cylinder, wheel 0] (0]
Lines, Fittings, and Brake
| Hoses Oofo
1206 | CONTROLS AND LINKAGE:
Brake O |0 0O jo
Pedal, brake 0] O 10
GROUP 13—WHEELS,
HUBS, AND DRUMS
1311 } HUB, Wheel 0 O|F $PTO: TM
J 9-2320-
| 212-20,
par 2-113
%nd 2-141.
1311 | BEARINGS: 0 010 O PTO;: TM
' 9-2320-
212-220.
P43,
Seal, oil 0O SPTO: TM
1 9-2320-
212-20.
para 2-
Studs, wheel and hub 0 (0] 143.
Drums, brake, (service). 0] O|F
Wheel 0 O|F
Ring, retaining 0 O
1313 | TIRE: C C OO0 D
Tube (6] 010
Chain Assembly, tire. o cCflo|o
GROUP 14—STEERING
1401 | ARM. IDLER O 00 EPTO: TM
f - 9-2320-
212-20.
k)ara 2-148
and 2-164.
Bearing. idler arm O O
Shaft, idler arm | O | 0}
Link, drag ) o |o olo
Seals, drag link O 0]
Rod, tie O (0]
End, tie rod (0] 0
Wheel, front (adjust-toe-in). C O F
Arm, pitman 0 O
Gear, steering 0 O |F F|H
B-6




Section 1I. MAINTENANCE ALLOCATION CHART

Group No.

(2)
Functional group

3)

Maintenance functions

Inspect

Test

Service

Adjust

Align

Calibrate

Install

Replace

Repair

Overhaul

Rebuild

(€Y
Tools and

equipment

(5)
Remarks

1501

1503
1504

1601

1604

1801

1802 ]

1806 |
1808

1810

1812

2001

GROUP 15—FRAME, TOWING
ATTACHMENTS, AND DRAWBARS
FRAME ASSEMBLY:
Bumpers
Brackets and Hangers
Attaching Parts
Guard, radiator and light.
PINTLE
BRACKETS, LEVERS, SPARE TIRE
CARRIER

GROUP 16—SPRING AND
SHOCK ABSORBERS
SPRING: Front, assembly.
SPRING: Rear, assembly.
SHACKLES AND BOLTS
ABSORBERS: Shock
Brackets, shock absorber.

GROUP 18—BODY CAB
AND HOOD
CAB
Door
Glass, door
Hood
FENDER
Hanger, running board.
Shield, engine
Windshield Assembly
Glass, windshield
CUSHION: Seat
Seat and Racks
STOWAGE, RACKS, REELS:
Boxes, Brackets, and Straps.
BODY, CARGO, DUMP
Tailgate
SPECIAL PURPOSE BODIES:
Body Assy, wrecker
Body Assy, ambulance.
Receptacle, power, electrical.
Heating Units (other than personnel
or winterization heaters.
All parts peculiar to ambulance
body. .
Attaching Parts, wrecker body.
Body Assy, telephone maintenance.
All parts peculiar to telephone
maintenance body.

GROUP 20—HOIST, WINCH,
AND POWER TAKEOFF
CYLINDER: Hydraulic Hoist
Pump Assy, hydraulic
Lines, Hose, and Fittings, hydraulic.
Controls and Linkage, hydraulic
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Seciion ii. MAINTENANCE ALLOCATION CHART
1) (2) 3) 4) (5)
Functional group Maintenance functions Tools and Remarks
. equipment
2
Ba
g
- E 81 = g =| &= E %
Bl |S|21512(5/8]¢8!3
- = w2 < < [&] [ = = [=} -
GROUP 20—HOIST, WINCH, AND
POWER TAKEOFF-—Continued
2001 | WINCH ASSEMBLY: 0 010 O F D
Shaft Assy, winch drive. 0 0 01 0
Joint, univ, winch drive shaft. 0 (6] 0|0
Controls, linkage, winch. 0] 010 (e
2004 | POWER-TAKEOFF ASSEMBLY 0 F|H H
Controls, linkage, PTO. O 0]0 0|0
GROUP 22—BODY, CHASSIS,
AND HULL ACCESSORY
- ITEMS
2201 CANVAS RUBBER OR PLASTIC
ITEMS. C ClO| F
BOWS C C|O| F
2202 1 ACCESSORY ITEMS:
Mirror Assembly C o] o0
Reflectors C (0]
Motor Assy, windshield wiper. 0|0 O] F
Arm and Blade, windshield wiper. C ls)
Defrosters O Q G O
Arm Assembly, mirror. C (8] 0| O
2210 | DATA PLATES AND INSTRUCTION
PLATES C 0
GROUP 26—TOOLS AND
TEST EQUIPMENT
2604} SPECIAL TOOLS F 0
GROUP 33—SPECIAL
PURPOSE KITS
3301| REUSEABLE SHIPPING CON-
TAINERS. F FI!IF
3303} KIT: Arctic, fuel burning {for cab). CcC |0 0O F F
KIT, Cab, closure arctic. c F 0
KIT: Heater, personnel shelter. Cc |0 0 F F
KIT: Personnel heater (hot water). C F (0]
3305] KIT: Deep water fording C F Y
3307! KIT: Installation, ammunition and
communication, M29 weapon system. F F
KIT: Generator 100-ampere. C F F
Generator, 100-ampere (alternator). 0O O O} F
Rectifier O {0 G O|F
Pulley, generator O
Pulley, crankshaft F
Pulley. water pump 0
3307 BELT SET: 0 o
Regulator 0O F O F
Harness i C 0|0
Kit, slave receptacle C 0OjO0}|O




Section Il. MAINTENANCE ALLOCATION CHART

2)

3)

4)

)

Functional group Maintenance functions Tools and Remarks
S equipment
4
g
S
° 'g 3 B % =] &)= _g -'%
SFEE AU AR AR AR
ElE|z|T|F|8|E|8|8|8|2
GROUP 47—GAGES (NON-
ELECTRICAL) WEIGHING
AND MEASURING DEVICES
4701 { SPEEDOMETER ASSEMBLY: O H F
Core, flex shaft, speedometer. O 0 0
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Weatherseals ....................... 2-169
Windshield ......................... 2-177
Windshield wipers .................. 2-176
Cables:
Battery ............................ 265
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Rear axle .. .........................2120
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Springs ... ... . ... .. ... .. ....... 2163
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Lighting system ...................... 215
Starting system ...................... 2115
Dimmer switch:
Installation .. ........................ 2-14
Removal .......... ... ... ... ........ 2-14
Distribution box assembly ................. 2-47
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Adjustment ...................... 2-23
Replacement ..................... 2-22
Cap and cover .. ..................... 221
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Ventlines ...........................2.19
Doors and door ga"s H
Adjustment of doors, door
glass frames, and weatherseals ...... 2-169
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door glass replacement .............2-171
Patient compartment rear
doors (M43) . 2-170
Drag links .. ......... 2.149
Drain cocks .. .......................... 2-100
Drain plugs:
Clutch housing ..................... 2-138
Front axle .......................... 2-118
Rearaxle .. ..................... ... 2.122
Drive shaft, rear axle:
Removal and installation .......... .. 2-121
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Removal and installation ............ 2-155
Shear pin replacement ............... 2-154
Elbow, air cleaner:
Installation .. .. ... ... .............. 2.80
Removal .. ......................... 2-80
Electrical system: Data ............... ... 1-8f
Electrical testing equipment .............. 2.15
Elements:
Air cleaner ......................... 278
Fuel filter .. ........................ 2.84
Oil filter .. ... .. ... 2.70
Engine:
Compreﬁsmn test .. ......... 2-66b
Coordination with direct support
maintenance unit .................. 274
Crankcase ventilating system ......... 2-71
Cvylinder head ....................... 2-69
PData ............................... 1-8¢
Description .. ... ... ... .. ... .. .. ... 2-66a
Installation .. .. .. .. 2.76
Intake and exhaust mamfolds Ce .. 208
Maintenance operations .. ............ 2.73
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Explosives .............................. 1.3
Fan and fan drive pulley ............. ... 2-98
Fan and generator drive belt ............. 2-96
Field expedient repairs:
General ............................ 2-186
Procedures .................. ...... 2-187
Filters:
Y 2-84
Oil ... ... 2-70
Forms, records, and reports
{maintenance) ........................ 1-2
Front axle:
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Data .............. ... 1-8a
General ............................2113
Replacement ....................... 2-119
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drive installation ................ .. 2-117
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drive removal .................... 2-116
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Installation .........................2-179
Removal . e 2-179
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Air cleaner elbow ............... ... 2-80
Air cleaner inlet valve ........... ... 2-87
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Adjustments .................... 2.79
Carburetor and air cleaner
elbow ......... 2.81
Controls and linkage ............. 2.88
Removal and installation ......... 2.82
Filler pipes and hoses ............ 286
Filters, fuel ................... .. 2.84
Gage .................. .. 2.53
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General ............ ... ...... ... %77
Lines and fittings .. ... e 2.85
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Fuel gage sending unit ............ ... .. .. 2-87
Fuel lines and fittings .................... 285
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Fuel tank ...............................2-86
Fuel tank vent line ...................... 285
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Data ............................... 18f
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Hubs:

Checking procedures .............. ... 3-2b 3-1 Bearing and oil seals ............ .. .. 2-143. 2-153
Description .. ....... ... ... ... ... ... 3-2a 3-1 Data ... ... ....................... L8 1-3
Diagram ............................ 32¢ 3-1 General ............ ... ... .........2140 2152
Fan drive pulley ................... . 3-13 3-4 Replacement .................... ... 2-143 2.153
Fan and generator belt set ...........  3-14 3-4 Identification .. .. .. R 1-1
General ........ .. s 32 3-1 Ignition circuit tests hee ngmtmn
Generator, generator mountmg system)
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regulator .. a0 33 Circuit tests ... . 218 2.5
Generator tests ...................... 3-9 3-2 Distributor:
Jumper cables ... 0315 3-4 Breaker point adjustment ... . . . 2-23 2-30
Rectifier ... 3-11 3-4 Breaker point replacement ... .. .. 2.22 2-30
Rectifier to regulator cable .......... . 3-12 3-4 Capacitor ......... ............. . 222 2.30
Rectifier test ............ ... ... ... ... 37 32 Coil . L 2.4 231
Regulator test ........................ 3-8 3-2 Coverandcap.“...‘ 291 2.29
Visual check . R R RRERTINE: o 3-1 Removal and installation .......... 2-19 2-27
Voltage output test and Rotor ...........................222 230

adjustment ... 343 3-1 Filter ... .. ... ... .. ... .. ....... 224 2-31
Wiring test .......................... 3-5 3-1 General .. ... 2.16 2.94

Generator system (24 volt): Receptacle ......................... .. 2-24 2-31
Cable replacement ................. . .. 2-33 2-38 Spark plugs and spark plug
Charging circuits ..................... 2-35 2-40 cables .. ... 2.17 2.94
General .......... e 282 2-38 Switch ... 225 232
Generator, mmmtmg bracket Timing ... 290 2.98

and cable ... 233 2-38 Ventlines ...........................219 2-27
Generator regulator and Wiring diagram .. .............. ... . .. 2-15 2-15
bracket replacement ... ... ...... . .. 2-34 2-39 Indicator, battery generator:

Gunfire to prevent enemy use ............. 13 Installation .........................253b 271

Handbrake: Removal . e Ceiieie.i... 253 2-71
Adjustments ................ . ...... 2130 2-145 Instraments, gages, and horn
Band replacement ...................2-134 2-149 Checks ............................. 2-55 2-74
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Data .. ... .. ... 1-8D 1-2 Instrument cluster (replacement):
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General3-3l 3'13 Speedometer:
Installation .. ............. ... ... ... 3-35 3-13 Installation ........... ... .. .. ... 2.53¢ 2-72
Preparation for mounting ........ ... .. 3-33 3-13 Removal .......... cee..... 253d 2-72
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Description .. ... e 2451 271 Removal and installation ...... ... ... 2-161  2-165

H Removal and mstallatxon .............. 2-54 2-72 Responsibility .. .. ... .. .. .. ... 2159  2-165

oses: Lighting system:
Fneltank..4...‘....,............,..2.86 2-108 lgCixiuitbreakers .................... 942 262
Radiator .. ... ... e .. 294 2-119 Dimmer switch . . .. T 2-61
Hot water personnel heater Driving lights and brackets Ce . 240 2-58
ki: - General ............................. 236 249
Application .. .. ... ... ... ... . ... ... .. $-39 3-13 Headlight almmg .................... 2.38 2.53
Description ... .. e 3:38 3-15 Lamps and lamp wnits ............... 2.39 2-54
Radiator cover adjustments Cee.......3-45 3-16 Lighting circuit tests ... ........... . . 2.37 2.49
Radiator cover installation ......... .. .. 3-43 3-16 Light switch .. ... .. ... S o 2.61
Replacement of hoses and Wiring diagram ...................... 215 2-15
nes ... ... ... .. ... .. . ... .. .......3-44 341 Lubrication :
Responsibility ....................... 3-40 3-15 Deficiency reporting .................. 27 2.2
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General instructions .. ... ... .. .. ... ... 2-6a 2-2 Description .. .. .. .. 323 3-10
Service intervals ......... ... . ... ... 2-0¢c 2.2 Replacement of hoqee and
Special conditions ... .. ... ........... 2-0b 2.2 lines .. ... .. ... 3-30

Maintenance. organizati(mal: Rnsponsibilitv e 03226 -
Allocation .. .. ... T B | 1-1 Tests ........ e 3227
Common tools and equlpment ciiiee.. 244 2.2 Use of slave rocoptacle Ceeeeeoao 328 -
General ............................ Il 1-1 Power takeoff cover gasket:
Repair parts ... ... .. B 2.5 2.9 Replacement .. .. .. .. . ceeeo 21030 2-124
Special tools and oqmpment L 2.4b 2.9 Preventive maintenance hee maintenance,

Maintenance. preventive: preventive). '
Cleaning .. ..........................211 2.3 ]’rimingevstomandprimer
General ............................ 28 2-3 pump ..o 289 212
General procedures .................. 2-11 2-3 Propeller ehafts
Intervals .. oo 9000 2.3 Data ... ... ceeeceeo 18K 1-4
Responsibility ....................... 2.9 2.3 Disassembly and assemblv .......... 2-112 2130
Specific procedures .. ................ 2.12 2.4 General .. ... ... ... e 21100 2-130

Maintenance repair parts ....... . 93 9.9 Removal and mfstallatlon ............ 2-111 2-130

Maintenance under unusual condmons Publication improvements {see recommendations)

C After fording ..ooeriinni 2191 2-186 Pumps:

After operations on unusual Fuel ... .. ... ... . . ... 2-83  2-104
terrain ....... 2.199 2.187 Water 2-98 2-121

Extreme cold weather ... .. .. 2-188, 2-189  2-185 Radiator:

Extreme hot weather ............°07. 2-190 2-186 Prain cock .......... .. ... .. ... ... 2-100 2-123

Manifolds (intake and exhaust): General service .................... 2.92  2-113
Adjust heat control valve ........ ... 2-68¢ 2-86 Installation and removal .. ... ... . .. 297 2-120
Assembly ...................... L 2-68e  2-85 Preventive cleaning ................. 293 2-115
Disassembly ....................... 2-68¢  2-84 Radio interference suppression:

Inspection .. .......................2-68d 2-85 Bond straps ....................... 2183 2-184
Installation .. ...................... 2-68f 2-85 General ....... .. o..2.182 2183
Removal .......................... 2-68b 2-83 Generator system radm mterference

Vacuum test .......................2-68a 2-82 suppression .. .. .. . oL 2-185 0 2-184

Metering valve, crankcase ............... 2-71 2-91 Ignition and starting system radlo

Muffler, exhaust and tailpipe ............ 2-90 2-114 interference suppression .......... 2-182¢ 2-183

Oiling system, engine ................... 2.70  2-88 Interference gupprmion of

Oil pressure gage: Replacement ...... ... 2-53¢  2-72 components ....... oo 2-1826 0 2-183

Oil pressure gage sending Methods used to attain proper

WOHE © v e e 270 2-88 suppression .....................2-182a 2-183
Oil seal replacement .................... 2-143  2-153 Purpese ........................ 2-181  2-183
Operations, maintenance (engine Radio interference suppression

in vehicle) ......... e 273 2-94 bonding ......... Coeeo.... 2-1830 2-184
Organizational mamtenance (see Test for radio mterference ceieaio. 2-1840 2-184

maintenance, organizational). Radio receptacle replacement ........... 2-44 2-62

Pedals: Rear axle: )

Brake: Adjustment .................2-128 2:144 Air vent f.lller and drain plugs ...... 2-122  2.141
Clutch: Adjustment ................ 2137 2151 Coordination with direct support

Personnel shelter heater kit: D:tl:lmenance UL L 2-112_3':] 2-114:;
Adjvl;:tt::;:;:toioiﬁlamr 3.20 3.7 Driveshaft removal and mstallatlon .o2-121 0 2-141
Application ........................ 317 3-5 General .......................... 2120 ‘;"141
DeSCription .. ....ovvoeeee .. 316 34 Replacement ...................... 2123 2-141
Responsibility .. .................... 3-18 3.5 Rear view mirror ...................... 2176 2179
Tests ..o 3419 3-5 Receptacles:

Pintle: Auxiliary outlet .............. .. ... 243 2-62
General ................cccoiii.l, 2158 2:164 Radio ... 2 202
Removal and installation ............ 2-160  2-165 Slave ... ‘?’30 3'22
Responsibility ...................... 2159 2:165 Trailer couplmg R R RERRRERTS 2-40i(5) 2-62

Pitman arm (removal and Rsfportmg equipment publication

installation) .. .... oo 2.150 2-160 improvements ...................... 1-5 1-1
Plates: Data, caation, and Records and reports ................... 1-2 1-1

R B 1-1 Reflectors .. .......... ... .............. 2176 2-179

Powerplant heater kn Reporting of errors .. ................... 1-5 1-1
Adjustment of hood covers ........... 3-29 3-12 Scope ... .. e 1 1-1
Application .. ... e 325 3-11 Safety brake adjustment (wmchi ......... 2-153 2-161
Cold-starting aid klt ................. 3-24 3-10 Seat cushions .. ... .. ... ... ... ..., 2-178  2-180
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Sending units:
Fuel gage .............. ... ... ..., 2-87
Oil pressure gage ................... 2.70
Temperature gage ................... 2-99
Service brakes: Data .................... 1-8b
Service upon receipt of materiel:
Correction of deficiencies .. ........... 9.3
General .................. ... ...... 2-1
Inspecting and servicing
the equipment:
General procedures .. ............ 2-2a
Specific procedures .............. 2-2b
Services:
Maintenance (engine} ................ 2-8
Preventive maintenance:
General .......... ... .. 2.8
General procedures .............. 2-11
Intervals ........................ 2-10
Responsibility ................... 2-9
Specific procedures .............. 2-12
Shock absorbers:
Data .............. ... . ... 1-81
Description and responsnblllty ........ 2.163
Replacement ...... - . 2-166
Spacer links {(brake) .................... 2.134
Spare wheel carrier (M43):
General .......... ... .. ... ... .... 2.158
Removal and installation ............ 2.162
Responsibility ...................... 2.159
Spark plugs .. .............. i 2.17
Specific gravity test of batteries .......... 2.63
Speedometer:
Drive pinion ........... ... ... ... ... 2.108
Installation ........................ 2.53¢
Removal .. .. ...................... 2.53d
Splash shield, front fender
rear:
Installation ............. .. ... .... 2-180
Removal .......................... 2-180
Spotlight: Lamp unit ........... ... ... 2-39d
Springs:
Data ...... ... 1-81
Description and responsnbxhty ........ 2-163
Replacement:
Front .........................216
Rear ..........ccciviviion....2:165
Starter:
Installation ........................ 2-27b
Pinion adjustment .................. 2-29
Removal .. ... ... ............. .. 2-27a
Starter switch:
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Starting system:
Cireuits .. ......................... 231
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Wiring diagram .................... 2-15
Steering gear and controls:
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Straps:
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Tests:
Compression .......................2-66b
Manifold vacuum .................. 2-68a
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Throttle control:
Adjustment .............. .. ... ... 2-76
Replacement ...................... 2-88¢
Tie rod and tie rod ends e 2115
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Transfer:
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Vent lines:

Gear shift hand lever ........ ... ... 2-102  2-124 Distributor .......................... 219 2.97
General ........................... 2101 2-124 Fuel system ......................... 2:85  2.107
Power- takeoff cover gasket .............. 2-103 2-124 Master cylinder ......................2-133 2-148
Removal and installation ............ 2-105  2-127 Oil filler pipe .. ..................... 2:70 2-88
Top cover and gasket replacement ... 2-104  2-126 Water Pump ... .o ovvooreeee .. 2.08  9.12]
Troubleshooting the electrical system: Water temperature gage .................. 2-53¢ 2.79
Electrical system circuits ............ 2-15b 2-18 Weatherseals:
General ........................... 2154 2-15 Adjustment .........................2.169 2.172
General instructions ................. 2-15d  2-18 Replacement ........................2.178 2.180
Test equipment .................... 2-15¢ 2-18 Wheels :

Troubleshooting the vehicle .............. 2-3 2-1 Bearing adjustment ..................2.141 2.152
General .............ccooi .. 2-13 2-8 General . 2.140  2.152
Procedures ......................... 214 -8 Removal and installation ............ 2-142 2.153

Tuneup .. .. ..covii 2-67 2-82 Winch:

Turn signal system: Cable replacement .................. 2.156 2-162

. Control switeh ..................... 2-49 2-70 Data . .o 1-80 1.4
Distribution box assembly ........... 2-47 2-68 Drive shaft ... 2155 2.162
Flasher replacement ................ 2-48 2-68 General .......... 9152 2161
General .......................... 2-45 263 Removal and mstallatlon e 2157 2-163
Lamp replacement .................. 2-50 2-71 Safety brake adjustment ............. 2-153 2-161
Troubleshooting .................... 2-46 2-64 Shear pin (drive shaft) .............. 2-154  2-162

Universal joints: Universal joints .. ... L. 2155 2.162
Propeller shaft ..................... 2-112 2-130 Windshields and wmdshleld adjustmg
Winch drive shaft .................. 2-155  2-162 arms: Replacement ........ c 27T 24180

Unusual conditions (see maintenance Wdpers, windshield: Mamtenance ......... 2.176  2-179

under unusual conditions).

Ventilating system crankcase ............. 2-71 291

Ventilator blower motors and

switches: .

Description ........................ 3-21 3-8

Removal and installation ............ 3-22 3-8





