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Remove clamp from muffler mlet pipe
Remove clamp from muffler ontler pipe
Remove muffler

Remove front autlet pipe from rear outlet pipe

Disconnect rear ontlet pipe and bracket IM151. M151A1, M151A1C and M718)

Remove rear outlet pipe and tailpipe extension from vehicle
Kemuove tuilpipe extension

Remove upper radiator hose

Hemove fower radiator hose

Radiator meannts and drain cock

Radiatar support and insulator

Remave radiator ’

Remave eoolant nutlet

Remave therniostat

Repusition generator prior to removal of drive belts
Remove drive belis and {an

Hemove fan pulley

Remove water pump

Measuring drive bell tension

lgnition system

Disconneet cables

1isconnect primary cable conpector

ull vent hoses and remove mounting screw

Lift distributor mu of adapter

Yemove distributor cover assembly

Remove cap from cover

Hemuove rotor

Removing or replacing capacitor assembly

Removing or installing cnil

Removing or installing breaker plate

Removing or instailing coil cable and breaker arm
Adjust point gap

Attach spring gage

Adjust spring tepsion

Mark position on no. 1 spark plug cable

Schematic showing hook-up for ignition timing using timing light and adapter
Connect timing light

Attach tachometer

Checking timing using 1ming light

Remove spark plugs

Adjust spark plug gap

Starting system

Remove starting motor

Remove starting switch bracket

Remuove starting switch ceble from terminals

Remove starting switch from bracket

Generating system

Disconnect regulator cable at generator receptable
Remove adjusting bolt from adjusting arm and generator
Remuove pulley from generator shaft

Disconnect wiring harness ¢onnector

Disconnect generator-to-regulator cable connector
Remove generator regulator with movnting brackets atitached
Remove plugs from grommet and unserew retaining nut
Unscrew coupling nut and push contact out of receptacle

Batteries and lighting system for M151, M151A1. M151A1C, and M718 vehicles

Batteries apd lighting systern for M131A2, M825. and M7184] vehicles
Remove terminal from pegative post of right battery

Remave terminal from positive post of left battery

Remove clamp at body side panei sill

Remave snap clips at body panel sill and clamp on firewall (M1351 only]

Remove clamps from firewall (IM131A1. M15142. M151A1C M825. M718. and MT18A1)

Remove clamps from firewall tunnel iM131 only)
Remave clamp from firewall above clutch pedal
Thread cable out of grommet

Headlight adjustment

Hemove lamp retlainer
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Reprive headlamp unit

Remaove headlight from brush guard

Headlight assembly-exploded view

Remuove blackout light door assembly

Pull door from housing and separate connectors

Remove sealed beam light

Separate connectors

Remove driving light assembly

Removing or installing blackout headlamp on M151A2, M825, and M718A1 vehicles

Remove blackout market door assembly ¢iM151, M153A1, M151A1C, and M 718 vehicles)

Remove blackout marker lamp (M131, M151A41, M151A1C, and M 718 vehicies)

Remove blackeout market light assembly (M151, M151A1, M151A1C, and M 718 vehicles)

Removing or installing doot 1o front tight housing on (M151A2, M825, and M718A1 vehicles)

Removing or installing front lamp butbs on {M151A42, M 825, and MT18A1 vehicles)

Remove door from light housing (M151, M151A1, M151A1C, and M 718}

Remove lamp (M13]1, M1531A1, MI51A1C, and M718)

Disconnect cabie connectors (M151, M151A1, MY51A1C and M718)

Remove taillight from opening in body (M151, M151A1, M151A1C, and M7138)

Removing or installing donr to rear light housing on (M151A2, M825, and M7184A1}

Removing or installing rear lamp bulbs (M151A2, M825, and MT18A1 vehicles)

Removing ur installing rear cover plate on {M151A2, M825, and M718A1 vehicles)

Removing or installing rear composite light unit on {M151A2, M825, and M718A1 vehicles)

Remove directional turn signal lens on (M151, M151A1, M151A1C, and M 718 vehicles)

Replace directional signal lamp on {M151, M15141, M151A1C, and M718 vehicles}

Remuove directional turn signal light on {M151, M151A1, M151A1C, and M 718 vehicles)

Diirectional turn signal control assembly

Distribution box

Remove solid state flasher

Pull connectors from receptacle

Remove trailer electrical receptacie

Receptacie ground cables

Pull werminal out of rubber cap

Remove retainer and cap from cable

Front wiring harness assembly on {(M151, M15141, M151A1C, and M 718 vehicles)

Remuove clips from ground cables

Unserew cable no. 5 at generator regulator

Separate connectors in horn switch cable

Remove cable assembly on left side of engine compartment

Remove harness assembly

Remuove hoaosing and cable from carburetor

Remove tube and grommet

Instrument cluster removal

Disconnect speedometer cable

Pull connectors and remove ciuster

Separate front harness assembly and rear harness assembly

Separate cable connectors from circuit breakers

Remuove transmission tunnel cover and remove cables from starter

Unserew connectors behind light switch and pull conneciors from ignition switch

Pull eonnectors from stoplight switch

Remove dimmer switch from floor panel

Pull connectors from switch

Discannect starter switch from floor panel

Reniove electrical connectors from starter switch

'ush front harness assembly through hole in firewall

Remuove front harness from vehicle

Remuving or installing right side of front harness assembly on IM151A2. M825, and M718A1 vehicles)

Hemoving or installing grommet and its retainer to firewall on {MI151A2, M825, and M718A1
velricles)

Disconnecting or connecting @ircuit breaker connectors on IMI151A2, M825, and M718A1 vehicles}

Plisconnecting or connecting electrical connector at windshield wiper motor

Rear wiring harness assembly for (M151, M151A1, M151A1IC, and M 718 vehicles)

Rear wiring harness assembly for IM151A2, M$25, and MT18A1 vehicles)

Remive sending unit connectors

Remove cable clip

Kemove cables from body left inner rail

Pull new cahle assembly through body side rail

Push cable assembly into left side rail

Disconnecl connectors and pround wires

Page
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2.1
2-1
2-144
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2-157
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Disconnect connectors at right taillight

Disconnect connectors at biackout stoplight

Remove grommets and push cables through holes
Remove and pull cable from inner side rail

Remove fuel gage from retaining bracket

Remove temperature indicator and retaining bracket
Remove battery-generator indicator from bracket
Remove oil pressure page

Remave circuit breaker

Location of instrument cluster Jamps and lens
Unserew lens, Push lamp in and turn to left to remove
Remove speedometer

Pull speedometer cable from housing

Remove speedometer cable housing from transfer case
Remove driven gear bushing from transfer case
Remove switch fever

Remove 1gmt:nn switch

Disconnect ignition switch cable connectors from switch
Remove lighting switch from dash panel

Remove light switch

Remove mounting plate from floor panel

Remove dimmer foot switch

Hseonnect cable connectors at stoplight switeh
Remave stoplight switch

Adjusting electro-mechanical stoplight switch on (M151A2, M825, and M718A1 vehicles)

Remaove fuel level sending unit

Remove horn assembly from bracket

Separate horn switch connector at horn cable

Remove horn switch and cable from steering column
Crankcase ventilation system

Ventilation system. lines and fittings

Unscrew and remove breather valve

Remave universal joint bolts from differential end of propeller shaft
Remove universal joint bolts from transmission end >f propeller shaft
Remove cross bearings and grease seals

Remove snap rings from yoke

Press bearing race from yoke

Cutaway of the front suspension and drive

Remove differential flange gnard from differential

Remoave drive shaft universal joint from differential drive flange
Itemove front propeller shaft joint from front differential rear flange
Remove differential assembly from crossmember

lemave front wheel drive shaft

Remove ring frum bearing race

Remuving bearing race from cross

Remuve flange from shaft

Vwemove differential side gear flange

I'RY retainer and seal from differential

Install seal and retainer using replacer (FSN-3120-795-0152}
Differential breather valve

Remuve nut and lifting eve. nuts, wheel and tire assembly
Kemuove brake drum

Remove spindle Irom flange

1}isconnect universal joint at drive flange

Position shaft to permit removal of wheel drive flange from support
Diseonnect brake eylinder tube from brake backing plate
Remave relaining nuts and bolts from upper control arm
Kemove retaining nus and bolts from Jower control arm
Remove backing plate from support

Hemuove bearing cup from support

Remove outer hearing nsing puller 5124-627-71061

Bearing cup in position using improvised driver

Install spal using replager 3120-795-0152

Install outer bearing wn spindle

Lonsen hearing enp and seal

Hemave seal lram support

Remiove bearing and cone from support
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375
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377
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Kemove inner hearing cup from support

Seat bearing cnp in support

Disconneet front shuek absarber lower moant

Rotate mounting bracket

Remove shock absorber

Disconnect upper suspension arm from front crossmember

liemuove suspensinn upper arm from ball joint

Remove suspension arm from lower ball joint

Bemove suspension arm from crossmember

Lower hall joint inspeetion

Remove lower arm from ilower ball joint

Remave lower ball joint from wheel spindle support

Remove npper arm from upper ball joint.

Remove upper ball joint from wheel spindle support

Luosen locknut on two clamps on both spindle arm tie-rod adjusting sleeves

Toe-in adjustment with page forward of vertical centerline of front wheels
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CHAPTER 1

INTRODUCTION

Section I.

1-1. Scope

a. This technical manual contains instructions
for organizational maintenance of the 1 /4 Ton,
4x4, Uzility Trucks, MI151, MI151A1 and
Mi51A2; 1 /4 Ton, 4x4, Utility Truck (with 106
MM Rocoilless Rifle) M151A1C, M825 and the
Ambulance Truck M718 and MT18A1. The
M131A1C and M825 vehicles monnts a 106 MM
recoilless rifle. The M718 and M718A1 vehicles
are used as a front line ambulance. The M151A1C
and M8235 modéls are basically similar in design to
the M151, MISIALl and M151A2 vehicles. At-
taching parts are added 10 the MI151A1C and
M825 making them a mobile weaponry unit and to
the M718 and M718A] making them an am-
bulance wunit. It also provides instructions for
organizational maintenance for the MI151,
MI151A1 and M151A2 when equipped with any of
the following special purpose kits; Deep water
“fording, 100 ampere alternator, hot water heater
{——25°F.), winterization kit {——65°F.}, hardiop
kit, machine gun mount kit, M16 / M14 rifle
mount kit, door and side curtain kit. The M718
and M718A]1 can be eguipped with 100 am-
pere alternator, hot water heater '[-—25° F.) and
deep water fording kits.

&, Chapter 3 contains material used in con-
junction with major items, contains instructions for
organizational maintenance on the vehicle special
purpose kits.

c. Appendix A contains a list of current
references, including supply manuals, technical
manuals, forms, and other available publications
for the above vehicles and their related special
purpose kits,

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

e. TM 9-2320-218-20P contains the repair parts
and special tool lists for maintaining the material,
and is the authority for requisitioning
replacements.

f. This manual differs from TM 9-2320-218-20,
August 1968 as follows:

i1) Revised information on organizational
preventive maintenance services.

{2) Revised informatiom on electrical

GENERAL

troubleshooting and service and maintenance
instructions on current vehicle production models.

1-2. Forms and Records

8. Authorized Forms, Maintenance forms and
records that are required for use are explained in
TM 38-750.

b. Field Report of Accidents.

(1) Injury to personnel or damage to
material. The reports necessary to comply with the
requirements of the Army safety program are
prescribed in detail in AR 385-40. These reports
are required whenever accidents involving injury to
personnel or damage to materiel oceur.

(2) Ammunition. Whenever an accident or
malfunction invelving the use of ammunition
oceurs, firing of the lot which malfunctions will be
immediately discontinued. In addition to any
applicable reports required in {1} above, details of
the accident or malfunction will be reported as
prescribed in AR 700-1300-8.

1-3. Reporting of Errors

Report or errors, omissions, and recommendations
for improving this publication by the individual
user is encouraged. Reports should be submitted on
DA Form 2028 (Recommended Changes to
Publications) and forwarded direet to Com-
manding General, U. 8. Army Tank Automotive
Command, ATTN: AMSTA-MAPT, Warren,
Mich., 48090.

1-4. Equipment Serviceability Criteria
Equipment serviceability criteria for the vehicles

are | found in TM 9-2320-218- ESC

1.5. Administrative Storage
Refer to TM 740-90-1 for administrative storage of
equipment. Those requirements peculiar to M151
series vehicles are contained in Chapter 4 of this
manual,

1-6. Destruction of Army Materiel to Prevent
Enemy Use

a. The destruction of army materiel to prevent
enemy use is a command decision, implemented
only on the authority of the Division Commander
or a higher commander.

. Instructions for destruction of the vehicles
2overed in this manual are contained in chapter 4.



Section 1l. DESCRIPTION AND DATA

1-7. Description of Vehicles
(figs. 1-1 throaugh 1-3)

a. The Y% Ton, 4x4 Utility Trucks, MI151
Models (fig. 1-1}, M151A1C and M825, 106 MM
Recoilless Rifle (Fig. 1-2), and the M718 and
M718A1 Front Line Ambulance Truck (fig. 1-3)
are designed for use over all types of roads as well
as crosscountry terrain, and in all weather con-
ditions. While intended operations of the vehicles
vary, as do some of their driving characteristics,
maintenance support will be the same as for the
M 1351 series trucks unless otherwise indicated. The
vehicles have four driving wheels., Front wheel
drive may be engaged as road conditions and
terrain conditions require. The vehicles are
powered by a four-cylinder, in-line, liquid-cooled,
gasoline engine located forward of the passenger
compartment under the hood. Vehicles have four-
wheel hydraulic service brakes and a mechanical
hand brake operates with a contracting band on the
transmission-transfer brakedrum. All wheels are
individually suspended on coil springs. The body is
of unitized construction, and proper precautions
should be exercised in raising the vehicle. Lifting

s

eves are provided at the wheels and pintle hooks are
provided at the rear of vehicles.

b. The M151, M151A) and MI151A2, 1/4
Ton, 4x4, Utility Truck (fig. 1-1) is a general
purpose personnel or cargo carrier. Including the
driver, it provides space for four men with
equipment. Its performance features are con-
densed, summarized, and tabulated in paragraph 1-
8.

¢. The M151A1C and M8235 vehicles {fig. 1-2})
are equipped with 2 106 MM recoilless rifle on an
M79 Rifle Mount. Provisions are provided for
carrying six rounds of ammunition and weapon
tools te create a mobile weapon system.

d. The M718 and MT718Al, 4x4, 1 /4 Ton,
Front Line Ambulance Truck, (fig. 1-3) is designed
to carry ambulatory and litter patients. The cargo
area of the M718 and M718A1 is 18 inches longer
than the M151, MI51A]l and M151A2 vehicles
and the top 5.3 inches higher to accomodate litters.

1-8. Tabulated Data

The tabulated data you will need to know is
contained in table 1-1 for the proper operation of
the M 151 series vehicles.

AT24144

Figure I-1. Utility truek, 4 XL /- ton, right front view with top removed.
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Figure 1-2, Utility truck. 4X 4. I/ 4 ton, with 146 MM recoilless rifle: right rear view.

ambulanee, XA, 1 /7t ran. right rexr view.

Figure [-3 Froniine



Figure 1-4. Location of name. caution and instruction plates on M151, M15141, M15142, M718 and "M718A1 vehicles.



Fiowre

[-5. Location of name, caution and instruction plat

o5 O M151A41C und M825 vehicles.
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Figure 1-6. Decal on driving speeds.

Table 1-1. Tabulated Data

DATA Mis1 Mi151A1 - MiF1AZ M15141C Ms25 M713 M7184A1
ia) Max. Permissible Road Speeds:
Ist Gear 11 mph 11 mph 11 mph 11 mph 11 mph 11 mph 11 mph
24 Gear 2] mph 21 mph 21 mph 21 mph 21 mph 21 mph 21 mph
3d Gear 40 mph 40 mph 40 mph 40 mph 40 mph 40 mph 40 mph
4t Gear 65 mph 65 mph 63 mph 30 mph 50 mph 65 mph 63 mph
Reverse 9 mph % mph 9 mph 9 mph 9 mph 9 mph 9 mph
b Fuel:
91 Min. Research * * #* ¥ # ¥ #
Octane: (17 Gals)
ic) Fuel System:
t. Fuel Filter: # * * *
Impregnated in Tank
2, Fuel Filter: in line * #* *
and in tank (Saran!
3. Fuel Pump (Elec.) in ¥ * * ¥
Tank
4, Fuel Pump (Mech.) * ¥ *
Maounted 1o Engine
idt Alr Cieaner. (4l Bath: * * * * * * *
Under Vehicle Hood ¥ # ¥ ¥ * % *
Capacity: 2.5 Pints * * * * * ¥ *
le) Engine (it
I. Capacity—4 Quarts * * * * #* #* ¥
2. Filter—1 Quart * * * * * * ¥
3. Oil. Engine (Above 32°F.) OE30 OE30 OE30 0OE3¢ OE30 0OE30 OE30
4. Gil, Engine (+40° to OE1v 0OE10 OE10 OEl¢ QE10 OE10 0OE19
— %K.
3. Oil Engine +0% o —03°F.| OLES OES OES QOES OES OES OES
i1 Differential: .
). Capacity—2 Pint ¥ ¥ * * ¥ * *
2. ()l, Gear (Above 32°F.) GO GOYG GOYo G090 G090 G090 GO%0
3. Oil. Gear 1 +40°% to —10°F.} GO0 GO0 GO90 G090 GO%0 G090 G090
4, Oil. Gear 10° ta —639F.) GOs GOS GOS GOs GOSs GOs GOs
tr) Grease: '
'l‘_\'pe; GAA * ¥ ¥ * ¥* # ¥
tht Cooling Svstem :
l. Capacity—9.4 Quarts * ¥ * * * * *
2. Beits. Drive:
Generator—23 amp. 2 2 2 2
Generator—04 amp. 3 3 3 3 3 3 3
Generator— L0 amp, 3 3 3 3 3 3 3
Type: V" Wedge
Width: Gen. 25 amp. 0.38in. h.38in. 0.38in. 0.38in.
Gen, U1 amp. 0.47in. 0.47in. 0.47in. 0.47in. 0.47in 0.47in. 0.47in
Length: Gen. 23 amp. 33.08in. 33.80in. 33.80in. 33.80in.
Gen. 60-100 amp. 35.23in. 35.250n. 33.25in 35.25in. 35.25in 335.23in. 35.25in
3. Fan:
Type—4q Blade ¥ * * * * * *
Biameter: 1541 inch # *® x * ¥ * *
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Ta_b!e 1-1, Tsbulated data—Continued

DATA M151 Mis141 Mis1A2 Misial M825 M718 M718A1
4. Radiator:
Tvpe-Plate. Fin. & Tube * * ¥ ¥ # * *
Capacity—4.0 Quart " * * % % * *
Radiator Cap-Pressure # % * * % % %
Pressure—~-7.0 psi ¥ * * * #* * #*
Thermuostat-——Spring
Cartridge * » * * * #* *
Liscation—Cyl. Head 180° *» * * # * * *
F&O _
Opening Temp. 202°F, * % * * * * *
3. Pump. Water:
Tvpe: Centrifical *» ¥ * & ¥ ¥ ®
Lucation—Frt. of Cyl. Blk. # # # * * * #
(i) Tires: -
l. Number—3 % * # * * ¥ ¥
3. Pype—Nylon Cord * » * * * ¥ ¥
3. Tread—Non-Directional ¥ ¥ f # ¥ ¥ *
4. Bize: T.00h x 16 #* * #* * * » +
3. Plies: 4, 6 Ply Ratingl ¥ * * * * * *
1 Fire Inflation Pres.
1. Front:
Highway Use: 20 lbs. 20 Ibs. 20. Ibs. 25 s, 25 lbs. 20 Ibs. 20 ibs.
Cross-Country Use 20 Ibs. 20 Ibs. 20 ibs. 25 ths. 25 lbs. 20 s, 20 Ibs,
Snaw. Sand. Mud 15 Tbs. 15 Ibs. 15 ibs. 20 1bs. 20 Ibs. 15 Ibs. 15 Ibs.
2. Rear Tires:
Highway Use 25 ibs. 25 lbs. 25 ibs. 40 lbs. 40 bs. 25 Ibs. 25 lbs.
Cross-Country Use 20 Ibs. 20 ibs. 20 Ibs. 40 lbs. 40 Ibs. 20 Ibs. 20 lbs.
Snow. Sand. Mud 15 tbs. 15 ths. 15 lbs. 33 Ibs. 35 lbs. 20 lbs. 20 Ibs.
k) Electrical System:
!|. Batteries—2 HN * #* * * * * *
2. Voltage—12 * * * * * ¥ #
3. Plates ’er Cell —11 % % * x * * »
4. Negative Ground # * ¥ x * * *
3. Type—Water Proof * * # * * £ ¥
0. Number Used—2 # * # * * * *®
7. Series—24 Vaolts # » ¥ * * * *
8. Amp. Hr. Cap. 45 at 20 Hr * * # * * ¥ *
9. Spark I'ug: l4mm l4mm 14mm l14mm l4mm 14mm l4mm
10, Gap—40.29 — 0,327 #* * # * * * *
1) Generator: 25 amp.
I. Model: GHA4802UT # # * ¥
2, Part N, 7324310 ¥ * # »
3. FEN 202017374750 * #® * ¥
4. Rating:
YVolts—24 * ¥ * ¥
Amperes— 215 ES » ¥ *
5. Oper. Range—1750-8000 # #* * *
rpm
6. Type: Shunt Field ¥ '3 * %
7. No. Brushes 2 2 2 2
8. Rotation—Clickwise ¥ ® * x
From [rive End
%, Control of Max. Output * * * *
Vuoltage Reg.
im} Generatur: 25 amp.
1. Madel-GHA4804 JUT #* % % *
2. 1art No. 10630808 * 2 [ *
3. FSN 2020.903-9543 * * % *
4. Rating:
Volts—~24 ™ ¥ * ¥
Amperes—25 % * * *
3. Oper. Range—17530-800¢ * * ¥ %
rpm
6. Type—5Shunt Field * * * *
7. Nu. Broshes——2 £ * ¥* ¥
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Table I-1. Tabulated data—Continued

DATA M151 MI51A1 M15142 M151A1C Mazs M8 M7184a1
8. Rotation—Clock-vise  from * * * ¥
Drive End
9, Control of Max. Output— ¥ # * *
Voltage Reg.
nl Generator—=60 amp.
1. Model—3002-AA " - " % * %
2. Part No. 10929868 # ¥ ™ * * #
3, FSN 2920.009-2483 % * = £ % x
4. Rating
Vilts—28 x F' F'3 » E' »
Amperas—=6( % % * * * *
5. Oper. Range—20:0-8000 * * % ¥ ® %
rpm
6. Type: Internal Rectifaction * * % * * *
7. No. Brushes—Internal % % * ® * *
Regulation
o) Service Brakes:
1. Type——~Hvdraalic % % % » * * *
2. Brake Fluid—1 Pint % % % » * * *
Master Cylinder Located :
Cowl Left Side
ip) Parking Brake:
Type—Mech. Drum & Band * ¥ ¥ ¥ ® ¥ ¥
tq) Pavload: Inclading Personnei—
1. Highway 1200 1bs. | 12001bs. | 12001bs.] 17301bs. [17301bs. 900 ibs. 900 lbs.
2. Cross Country 800 lbs. 800 Ibs. 8001bs. | 17301bs. [17301bs, 900 bs. 9040 lbs.
Inel. 106 MM Rifle
Rated Pavload:
3. Front Axle Wt —Empty 13101bs. | 13101bs. | 13651bs.| 13901bs. |[1445ibs. {13201bs. | 1370 lbs.
—Loaded 1560 ths. |16201ths. [13901bs. | 1440 1bs.
—~Cross Country 1495 1bs. | §4951bs. | 15330 lbs.
—Highway 1530 1bs. | 15301bs. | 1363 lbs.
4. Rear Axle Wt.
Empty 40 Ths. | 10401bs. ; 10751hs.| 11101bs. [11451bs. | 1340 1hs. | 1381} Ibs.
Loaded : 26701bs. [27001bs. [21701bs. | 2210 tbs,
Cross Country 16535 1bs. | 16551bs. | 1710 lbs.
Highway 2020 1ibs. | 20201bs. | 2073 [bs.
3. Gross Vehicle Wi .
Highway 35501bs. | 3550 ths. | 36401bs.| 4230ibs. |42301bs. (33601bs. [ 3630 Ibs.
Shipping 2280 0bs. | 22801bs. | 23701bs.| 2990tbhs. |30801lbs. [23251bs. | 2615 lbs.
W /Rifle |W / Rifle
3500 lbs. | 2590 lbs.
W / Equip.| W / Equip.
NoRifle [|NoRifle
irt Engine:
I. General Army Design * * * * # * »
4 Cyl. Int. Combustion
Herse Power Rating * * * » ¥ * ¥
T1 HP at 40} rpm at
MeF.  Air Temp—Torque
128 Ib. ft. at 1800 rpm ¥ * * ¥ ¥ * *
Bore: 3.875 inch * * #* * ¥ ¥ *
Strake: 300 inch * * #* * ¥ * *
ispl: 1413 en. inch * * * x % # *
Cylinders: 4 S * * * ¥ # *
Firing Order [.3-4-2 * * ¥ ¥ ¥ * *
2. Valve Arrangement:
{hverhead ¥ » * * ¥ ¥ ¥
3. Valve Clearance:
Intake: 0.0113 inch * ¥ * * ¥ * ¥
Exhaust: 0,015 inch * ¥ #* * * * L3
Comp. Ratio: 7.3-1 * * * ¥* ¥ * ¥
Comp. at Cranking: ¥ * * * * ¥ *

135-145 p=ig
itheoreticall
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Table 1-1. Tabulated Data—Continued

DATA 151 MI151AL M15142 M15141C Mazs M8 M718A1
4, Carburetor:
Type: Singie Barrel * * * *® * * *
Make:Zenith or Holley * * * * #* * *
Choke: Manual * * ¥ * * * #
3. D. €. Generator—Regulator
Make-—DPrestolite * #® * *
Current Limit—28.3 at * * # %
70° F.
6. Starter Motor
Make: Prestolite # * * * * * *
Optional: Deleo—Remy # * * * # * *
Type: Series Wound * * * * % * #
Voltage: 24 DC * ¥ * * * * ¥
Drive-Follow-Through * » # * * * *
{Over Running Clutchl
Starting Motor Switch % ¥ * ¥ % % *
(On Toe Board Below
Clutch Pedai
1. Weight:
Power Plane—528 1b * # * % * * *
Engine with Flywheel and
Accessories—328 lbs. #* #* * » * * ¥
Engine with Flywhee! and
W /(b Accessories~—257 lbs. * ¥ * #* * * £
Belts for Fan. 235 amp
Generator and Water
Pump—2 V" Wedge,
0.38 Inch Wide X 33.0
Inch Long * ¥ #* *
Belts for Fan 60 amp Al-
ternator 3 V" Wedge
0.47 In. Wide X 35.25
In. Long # * * * * #
Windshield Washer Reservoir
Cap. 3 Ots. * ® *
s} 13imensions:
Length - 132.7in.) 132.7in. | 132.7in. ] 143.53in.] 143.5in.| 143.0in. | 143.0in.
Width 04.0in. 04.0 in. 64.3 in. 76.51n. 76.5 in. 72.01n. Tl.6in.
To Toep Most Point TLin. Tl.Din. 71.0 in. 77.2in. 77.2n. 76.3 in. 76.3 in.
Whee] Base #3.0 in. 83.0in. 85.0in. 85.01in. 85.0 in. 85.0in. 83.0in.
(1} Personnel Complement:
Crew. Operator and Patients 4 4 4 4 4  Refer to TM 9-2320-218-10
tu} Cruising Range:
AW /0O Towed Load) 300 m 300 m 300 m 375 m 275 m 300 m 300m
v} Fording Depth W / Out Special
Equipment: 21.0in, 21.0in. 21.0in. 20.0in. 20.0in. 214 in. 21.0in.
iw} Turning Radius: 17.9 f1. 18.5 i 18.5 it 18.5 f1, 18.5 It 18.5 f1. 18.5 f1.
ixt Velticle Kits:
Winterization {—63°F.f # ¥ ¥
Hardtep ' * * *
Machine Gun Mount * * %
Door & Side Curtain * * ¥
M 16/ 14 Rifle Mount * * ¥ % *
Pleep Water Fording #* * * * *
100 amp Alternator * * ¥ L ¥* ¥ L
Heater. Hot Water 1—25°F.} * * % * * * *
Vehicle Lifting x * *
Overload ¥ * *
ly) Power Train:
Clutch Type—Single ¥ * ¥ # x * %
Dry Disc.
Diameter—8.5 Inch * * * ¥ * * *
Transmission Type:
# * ¥ * ¥ % *

Selective Synechramesh
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Table 1-1. Tabulated Data—Continued

DATA M151 M15141 M131A2 M151A1C Ma2s M8 M718A1
Speeds—4 Forward * # * * * * ¥
1 Reverse *® * * #* #* * *
Synchronized Gears 2d. 3d
and 4th * * * * * ¥ ¥
{Lubricant Cap.i3%% Pintst * =z * * " ¥ *
Gear Ratio:
First—5.712-1 * * ¥ » # * ES
Second—3.179-1 L * * * * * %
Third—:.074-1 # # * * * # ¥
Fourth—1.000-1 * » ¥ * E # *
Reverse-—7.497-1 * * * ¥ ¥ ¥ ¥
iz} Transter—5ingle Speed: ¥ * * * * # x
laai Steering Geometry:
Wheel Toe-in—1/32—5 /32 In. # ¥ * * x # *
Front Drive Turning Angle for
Each Wheel:
Maximum—right—22° # # # » * # !
—Left-31° * * * * * # *
Steeting Gear Ratio: 16.4-1
Type: Worm & Double Roller
Steering Wheel Size: 17.25 in. dia.
Tvpe: Three Spoke
lact Propelier Shaft:
Type of Joint: Cardan ¥ ¥ * * % * *
Front and Rear Drive
(ad) Differential Type:
Type: Drive Through #® * » * * * *
Gear and Type:
Hyvpoid * 2 * * L x *
4 Pinion * # * * * ¥ *
Drive Gear Ratio 4.86-1
Lubrication Capacity—2 Pints * ¥ ¥ ¥ ¥ x *
iael Suspension: :
Type: Independent, 4 Wheel # 3 * * * #* *
Springs: Cil = * * * * * %
Front Shock Absorbers:
Type: Hvdraulic. Telescopic * * % * * * *
Action: Two-Way, Direct
tJounce and Rebound Control) » ¥ * * * * *
Stops: Internal. Hvdraulic—
{Jounce and Rebound) or
Mechanical {External Jounce
and Internal Rebound) ¥ ¥ * % * * *
Rear Shock Absorbers:
Type: Hydraulic Telescopic * * » * * * *
Action: Twa-Way. Direct
Jounce and Rebound . Control)
Stops: Internal. Hvdraulic
iRebound Only or Mechanical)
tInternal Rebound Only) ¥ > * * * » *
{afl lgnition:
Distributor Assy. (Prestolite) * * * ¥ ¥ * -
Rotation {Rotor End Clockwise) % % * * * ¥ ¥
Type of Advance: {Cenirifugal) ¥ * * ® x ¥ #
Breaker I’oint Opering: * # * * * S *
0.017—0.022 Inch ¥ * # # * ¥ ¥
Cam Ange—39% * * * * #* #* #*
Voltage—24 * ¥ * * # * #*
Timing—06¢ BTDC * * * * * * *
Spark Vlig Gap—0.029—
0032 Inch E * * * ¥ ¥* #*
Engine Firing Order—]1-3-4-2 ¥ ¥ 3 ¥ * ¥ *
Fgnition Coil Located in
Distributor Honsing * * * ¥ * * *




Table I-1. Tabulsted Data—Continued

DATA M1 M15141 Misiaz M151A18C Ma2s M8 M71341
lag) i —65%F. Heater):
Perfection Part No, 10920608 * * * * *
Stewart Warner Part No.
8720192 * * x * *
Fuel Pressure: 1—35 psi F' _ * * F'Y s
Fuel Consumption: )
High Heat: 0.4 gph, % * ¥ * e
Low Heat: (L27 gph. * ¥ * # #
tahy {—=25°F, Heater):
Kysor Migr, : #* ¥ * ¥ ¥
Heater Model No. 96906-
SL320- ¥ ¥ * * *
Requirements:
Max, Voltz: 2840 * * * * *
Min., Volts: 18.0 * * #® » ¥
Water Cap.: ! Quart % ¥ ¥ # x
fail Hard Top Kit:
Material: Alnminum * # ¥
Thickness: 0.440—-0.05¢ In, * * &
Shipping Cube: 88.24 Cu. Fu
tajl Deep Water Fording Kit:
Weipht of Kit 1.5 Lbs ¥ ¥ * ¥ ¥ *® ¥
Fording Depth—Kit
listalled: 60.0 Inch * X ¥ # *




CHAPTER 2

SERVICE AND MAINTENANCE INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF MATERIEL

2-1. General

Refer to TM 9-2320-218-10 for operating in-
structions, break-in operating cautions, and break-
in speeds. .

2-2. Equipment Log Book (Binder)

The Equipment Log Book will be with the item to
which it pertains when the equipment is serviced,
repaired, modified, or transferred. Instructions for
preparation and application of equipment log
books are contained in TM 38-750. Also, special
reporiing requirements on performed maintenance
on the equipment are contained in TM 38-750.

2.3. General Preliminary Services
(Performed by Organizational Maintenance or
Supplying Organization)

2. Ii any exterior surfaces are coated with rust-
preventive compound, remove it with dry-cleaning
solvent or mineral spirits paint thinner.

b. Read Processing Record for Shipment and
Storage of Vehicles and Unboxed Engines tag (BD
Form 1397) and follow all precautions checked
thereon. This tag should be attached to the steering
wheel, shifting levers, or ignition switch.

¢. Crank engine at least two revolutions, before
turning ignition on, to test for hvdrostatic lock.
{This precantion is taken because there might be an
excess of preservative oil in the combustion
chambers, or, possibly, coolant may have leaked
into theml}.

NOTE
If the material has been driven to the using
organization, most or all of the feregoing
procedures should have been performed.

d. On processed material, when engine has been

stored for over 30 days, service engine as outlined
in TB ORD 392.
e. Follow the general procedures given in TM 9-
2320-218-10.
NOTE
Seat belt anchors are provided on M151A2
models. It is the responsibility of local
commanders to decide whether or not seat
belts are to be installed to M151A2 or
other M151 series vehicles when used for
administrative purposes.

2-4. Specific Preliminary Services

a. Perform the “§8” {(6-month or 6000 mile}
preventive-maintenance services. Refer to
paragraph 2-16 for specific procedures.

b. Lubricate vehicle in accordance with
Iubrication order regardless of/interval, exchuding
gearcases and engine. Check processing tag for
gearcases and engine oil. H tag states that oil is
suitable for operation and is of the proper viscosity
for local climatic operation, check the level, but do
not change the oil.

¢c. Schedule second *‘S” service on DD Form
314, Preventive-Maintenance: Roster, and arrange
for oil change at suggested normal intervals {Refer
to LO 9-2320-218-12). '
2.5. Correction of Deficiencies

2. Ordinary deficiencies disclosed during
preliminary inspection and servicing, or during
break-in period, will be corrected by the using
organization or a higher category of maintenance.

b. Serious deficiencies, which appear to involve
unsatisfactory design or material, will be reported
in accordance with instructions in paragraph 1-3.

Section [i. PARTS, TOOLS, AND EQUIPMENT

2-6. General

Tools, equipment, and repair paris are issued fo
organizational-maintenance personnel for main-
taining the materiel. Tools and equipment should
notbe used for purposes other than prescribed and.
when not in use. should be properly stowed in the
chest and / or roll provided for them.

2.7. Repair Parts
Repair parts are supplied to organizational

maintenance for replacement of those parts most
likelv to become worn, broken, or otherwise un-
serviceable. provided replacement of these parts is
within their scope. Organizational repair parts
supplied for the | / 4 ton utility truck, M 151 series
and M 718 ambulance vehicles are listed in TM 9-
2320-2({8-20P which is the authority for
requisitioning replacements.



2-8. Common Tools and Equipment
Standard and commonly used tools and equipment
having general application to this material are
authorized for issue by tables of allowances and
tables of organization and equipment.

2.9, Special Tools and Equipment
{fig. 2-1)

Certain tools and equipment specially designed for
organizational maintenance, repair, and general
‘use with the materiel are listed in table 2-1 for
information onlv. This list is not to be used for
requisitioning replacements. Special tools for
organizational maintenance are listed in TM 9-
2320-218-20P. which is the authority for
requisitioning replacements.

Figure 2-1. Special tonls and equipment for organizational maintenance.

Table 2-1. Special Toals and Fquipment for Organizational Maintenance

Identifying References
Ttem No. Fig. Par.
1 Pulier 3120-T07-6323 2-357 2-163
(1076223}
2 Repiacer 31207930152 2-307 2-136
{79530152) : 2.321 3-142
3 Pulier 5120-627-7161 2.31¢ 2-141
(7345234

Section III.

2-10. Lubrication Order

The lubrication order prescribes cleaning and
lubricating procedures as to locations, intervals,
and proper materials for these vehicles. Lubrication
to be performed will be in accordance with the
lubrication order. Whenever necessary, the
operator, crew, or user will assist the
organizational-maintenance personnel in lub-
rication of the materiel.

2-2

Usa
Removing steering wheel
Installing differential side gear flange seal and retainer.

Instailing front and rear wheel-bearing seals.
Eemoving outer wheel bearing.

LUBRICATION

2.11. General Lubrication Instructions

2. General Any special lubricating instructions
required for specific mechanisms or parts are
covered in the pertinent section.

b. Service Intervals. Service intervals specified
on the lubrication order are for normal operation
and where moderate temperature, humidity, and
atmospheric conditions prevail.



¢. Reports and Records.

(1) Report unsatisfactory performance of
preserving materials in  accordance with in-
structions in paragraph 1-3.

(2} Maintain a record of lubrication of the

ection

2-13. General

To insure that the vehicle is ready for operation at
all times, it must be inspected systematically so that
defects may be discovered and corrected before
they result in serious damage or failure. The
necessary preventive-maintenance checks and
"services to be performed are listed as described in
table 2.2,

2-14. General Procedures

a. Automatically Applied. Al 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 at all times in the per-
formance of their duties.

b. Driver or Crew Participation. The driver or
crew usunally accompanies the materiel and assists
the organizational mechanic in the performance of
his services.

c. Unwashed Materiel. The driver 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. Services. Organizational maintenance serv-
ices are defined by, and restricted to, the following
general procedures unless approval has been given
by the supporting maintenance organization.

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

(2) Clean. Clean the unit to remove old
lubricant, dirt and other foreign material.

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

NOTE

In order to lubricate “U” joint sgrease
=

IV. PREVENTIVE-MAI

materiel on Form 2408-1, Equipment Lubrication
Record.

2.12, Painting

Instructions for camouflage painting are contained
in FM 5-20.

fittings that are hard to get at, a special

grease gun adapter must be used. This

adapter is an authorized item in the
inbrication kit FSN 4930-357-6301, and

also available separately under FSN 4930-

204-2550. '

(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. Also do not
overtighten, as this may strip threads or cause
distortien. 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.

(6) Modification Work Order Application. At
least every 6 months, a checkup will be made to see
that all applicable modification work orders
published in DA Pam 316-7 have been ac-
complished. Also refer to DA Form 2408-3
{(Equipment Modification Record). If a field
maintenance modification has not been applied,
promptly notify the supporting maintenance of-
ficer. No alteration or modification, which will
affect moving parts, will be made by organizational
personnel, except as authorized by official
publications.

e. 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 a week if possible. All available time at halts
and during bivouaec must be utilized to assure that
maintenance operations are completed.

f. DA Form 2404, Equipment Inspection and
Maintenance Worksheet. Perform the “§”
preventive-maintenance service in the sequence
shown in table 2-2, using DA Form 2404 as a
worksheet.



2-15. Semiannual 5" Preventive-Maintenance
Services

a. Purpose. The *8’ preventive-maintenance
services 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
“S™ preventive-maintenance service is performed.

b. Intervals. The semiannual ‘‘S” preventive-
maintenance services are performed by the
organizational mechanics every six months or at
every 6000 miles of vehicle operation, whichever
occurs first,

2-16. Specific Procedures for Organizational
Maintenance

Specific procedures for performing each item in the
semiannual ‘S8 preventive-maintenance services
on materiel are outlined in table 2-3. Result of
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 organizational-
maintenance 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
maintenance activity.

1 Cooling system T Starter and switch 12
2 il filter fengine right sidel 3§ Instruments - 13
3 Engine performance 9 Trunsmission 14
4 lpnition system H) Batteries 15
3 Fuel syvstem L Parking brake 10

6 Choke and throttie linkage

Steering system 17 Clutch

Propeller shafts and “U™ joints 18 Fransfer

Shovk absorbers 19 Service brake system
Suspension 20 Generator and wiring
Body w / frame and accessories 21 Air intake system

22 Fan and generator belts

Figure 2-2. Preveative-maintenance locator,

2-4



Organizational -

Table 2-2. Preventive-Maintenance Checks am:'f Semicesl

Semiannual schecule

Sequence
rumber

Ttem to be
inspectad

Procedures

Paragraph
reference

-1

10

11

Cooling System

Air Intake System

Ignition System

Exhaust System

Fan and Generator
Belts

Generator and Wiring

Linkage and Lines

Oil Fijter

Fuel System

Batteries

Starter and Switch

Inspect radiator core, hoses, cap and gaskets.
Check core for clogging or bent fins. Qbserve
coolant level. If required, drain radiator and
cvlinder biock. flush radiator and cylinder
block, flush and refill eooling system and add
rust inhibitor, unless antifreeze containing rust
inhibitor, is used.

-In cold weather, test antifreeze. Add as

required. .
Check air cleaner, air cleaner and air intake
hose for secureness. Inspect hose for damage.
Check air cleaner element for contamination
and clean if necessary. Inspect for proper oil
level.
If engine performance is satisfactory and shows
no excessive loss of power, misfire, or exhaust
smoke, oniy a visual inspection of the ignition
system will be made. If loss of power, misfire,
or excesstve exhaust smoke is noted, isolate the
difficulty by troubleshooting.
NOTE

Spark piugs. ignition, points, and

capacitor must be replaced after

12,000 miles of service,
Listen for lond or unusual noises and look for
exhaust leaks. Tighten exhaust manifold
mountings if required. Inspect muiffler and
exhaust pipe for damage.
Inspect pulleys and fan for alinement. Check
belts for proper tension. Notice if water pump
is leaking.
Check wiring for loose connections or worn
insulation. Check security of generator
mounting.
Inspect carburetor. choke, and throttle linkage
and lines. Observe if choke and throttle valves
npen fully. Make an engine vacuum test and
adjnst carburetor mixture. Test fuel pump
pressure. Examine fuel lines and connections
for evidence of leaks. Examine ventilation lines
for ipose connpections. Clean and inspect the
ventilation control valve every 12,000 miles or
annuaily which ever comes first.
Check condition of oil. If oil change is
necessary, change oil and replace oil filter.
Inspect engine compartment and under vehicle
for leaks. Check lines and connections for
damage. Replace in-line fuel filter every
12,000 miles or annualiy which ever comes
first (M131A2, M825 and MT18A1 only).

Test batteries only after engine has been

stopped for five minutes or more. Check
specific gravity of each cell and record specific
gravity. Check electrolyte level. Inspect cables
and clamps for tightness and condition. After
test. clean lops of batteries. coat terminals
lightly with grease. and repaint carrier if
necessary.

Notice if starter makes unusual noise. Notice if
starting motor engages smoothly and turns
engine with normal cranking speed.

2-63

2-43

2-29
2-44
2-49
2-50

Lo he
=
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Table 2-2. Preventive-Maintenance Checks and Services

Semiannual schedute

Sequence
number

Item tobe
inapectad

Procedvres

Paragraph
reference

12

13

14

15

16

18

2-8

Engine Performance

Instruments

Safety Devices

Service Brake System

Parking Brake

Clutch

Transmission

Transfer

Steering System

In starting and warming engine, cbserve if it
starts easily and if action of throttle and choke
control assemblies is satisfactory. Notice if
idling speed is correct. Listen for any nnusual
noises at idle and higher speeds. When
operating vehicle. notice if it has normal power
and acceleration in each speed range. Listen for
any unusual noises when engine 1s under load.

Check fael gage, battery-generator indicator,
speedometer. oil pressure gage, temperature
gage and ignition switch for normal readings.
Notice if ignition switch operates freely. Check
other contreols for normal operation.
Depress horn botton to sound horn and
determine if signal is normal (if tactical
situation permits). Test windshield wipers for
satisfactory operation. Examine rear view
irror and reflectors. Examine safety strap for
secureness. Check fire extinguisher.
NOTE

MI51A2 M8235.and M718A1 vehicle

have electrical windshieid wipers with

manually operated washers, two rear

view mirrors and adhesive stick-on

reflectors. Check these items for proper

function.
Make several stops and cheek for unusual
braking conditions. Check brake pedal for
specified free travel. Remove one wheel and
tire assembly and drum from each side of the
vehicle and inspect brakedrum, brake lining,
brakeshoe anchor. hoid-down springs,
retracting springs, brakeshoe adjusting screw.
and wheel cylinder. If brake lining thickness
from the outer surface to the rivet head is less
than 3 / 04-inch. replace brakeshoe assem-
blies. If evidence of oil or grease is found on
brakeshoe assemblies, replace shoe assemblies.
Check to determine if parking brake control
lever holds and i the lever reguires mere than
three-quarters travel for full application. Siop
vehicle on an incline and apply parking brake
to see if it holds the vehicle. Inspect for correct
adjustment of lining 1o drum.
Determine if action of pedal return spring is
satisfactory. Note if clutch disengages com-
pletely or if it has a tendency to drag. Note if
clutch engages smoothly or if it chatters, grabs.
or slips. With transmission in neutral. depress
cluteh and listen for unusual noise which may
indicate a defective reiease hearing. Check
cuteh pedal free travel.
Note operation in all gears. Note ease of
shifting. Listen for unusual noises and inspect
for signs of malfunction or lubricant leakage.
Note operation of transfer in all output
combinations. Check ease of shift. Listen for
unusial noises. and inspect for signs of
malfunction or lubrication leakage.
Check for binding. Examine steering column
and wheel. Inspect fur damaged seals. Inspect
1o determine that steering stops are properly
adjusted.

[\
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Table 2-2. Preventive-Maintenance Checks and Services

Organizational Semiannual scheduie
Sequence Item to be Paragraph
nignber i gt Procedures reference
21 Body with Frame Make general inspection of body incleding
Accessories glass. panels, top. fenders, bows, paulins.

curiains, brush gnards, hinges, brackets, and
fasteners. Inspect seat frames and upholstery.
Examine condition of paint and check
markings and name, caution, and iden-
tification plates for legibility. 2.198
Lights and Reflectors During stops in the road test, check operation
of lights and iight switches. Check for damaged

rafinntree
TE11eCiors.

[ ]
(3]

23 Towing Pintle Check operation of pintle hook. Check
mounting bolt for tightness.

24 Bumpers Inspect front and rear bumpers for looseness or
damage.
25 Suspensicn Make certain wheel driveshafts are installed

correctly, Inspect seals for damage. If
damaged. inspect wheel bearing grease for dirt.
Inspect for worn rubber bushings. Check
upper and lower ball joints for damage (front).
Make certain suspension arms are not
damaged. Inspect for damaged springs. Check

shock absorbers and brackets for damage. 2-141
Check for leaks. Inspect rubber insulators for 2.142
excessive wear. N 2148
26 Propeller Shafts and Inspect for loose bearings, damaged seals,
U™ Joints damaged lubricant fittings and bent shafts.
Inspect for looseness of holts and tighten as 2127
required. 2-128
27 Final Road Check Perform final road test. Pay special attention to

items which have been repaired or adjusted.




Section V. TROUBLESHOOTING THE VEHICLE

2-17. Scope

a. This section contains troubleshooting in-
formation and tests for locating and correcting some
of the troubles which may develop in the vehicle.
Each symptom of trouble or malfunction given for
an individual unit or system is followed by a list of

probable causes of the trouble and corrective ac-

tions necessary to remedy the malfunction.

b. This technical manual cannot cover all
possible troubles and deficiencies that may oceur
under the many conditions of operation. If a
specific malfunction, probable cause, and
corrective action, therefore, is not covered herein
proceed to isolate the system in which the trouble
occurs and then locate the defective component.
Use all the senses to observe and locate troubles. Do
not neglect use of any test instruments such as an
ochmmeter, voltmeter, ammeter, test lamp,
hydrometer, and pressure and vacuum gages that
are available. Standard automotive theories and

principles of operation apply in troubleshooting this
vehicle. Question the drive to obtain maximum
number of observed malfunctions. The greater the
number of malfunctions that can be evaluated, the
easier will be the isolation of the defect.

c. The tests and remedies provided in this
section and governed by the scope of the
organizational level ¢f maintenance.

2-18. Procedures

a. Table 2-3 lists possible malfunctions that may
occur in the vehicle or in individual units or systems
of the vehicle. Each malfunction is followed by a
list of probable causes that must be considered in
determining corrective action.

b. Where electrical malfunetions occur, only
correction of minor and obvicus causes, such as
frayed cables or loose connections, are listed in
table 2-3. All other electrical malfunctions are
covered fully in the Electrical Troubleshooting
charts, paragraphs 2-19 throngh 2-25.

Table 2-3. Troubleshooting

Malunction Probable Cause Corrective Action
ENGINE
1. Engine fails to crank or cranks a. Delective starter system. a. Troubleshoot starting system.
slowly. h. Mechanical seizure of parts. b, Notify support maintenance.
¢. Incorrect oil viscosity (cold ¢. Inspect engine oil. Drain and f£ill
weather onlyl. ) with correct grade as specified in
lubrication order.,

A. Faulty batteries or cables. d. Check for loosened cables of
connectors at battery. battery to
frame connection. starter switch,
starter terminal stud or the
engine to frame cable. Very often
a poor connection in this high
current circuit can be detected by
feeling each connection for heat
while the starter is energized.

2. Engine cracks but fails to start 4. Combustion chambers flooded a. If choke has been used excessively.

with fuel.

—

€.

3. Engice starts but fails t» keep it
running.
i

=

2-8

b. Current not reaching spark plug.
~. Inoperative fuel system.

Incorrect ignition timing,
Engine idle speed set too low.
Defective fuel pump.

r. Chuke not operating properly.

d. Defective carburetor.

fuel may flood the combustion
chamber causing engine not o
start. Push choke aif the way in,
open throttle and erank engine to
clean out excessive fumel. II-
flooding continues. check fuel
system. {items 15 through 18).

h. Troubleshoot ignition system.

¢. Test fuel pump pressure {para 2-49
or 2-34.

o, Adjust ignition timing ipara 2-
1

#. Adjust idle speed ipara 2-44 and

2-430.
fr. Check fuel pump pressuare tpara 2-
49 or 2-50).

. Check choke linkage and correct
any binding condition or replace
damaged linkage (para 2-47).

d. Replace carburetor {para 2-44
and 2-45),




Table 2-3. Troubleshooting—Continued

Malfunction Probable Cause Corrective Action
3. Engine startz but fails to keep _| ¢. Breaker points not properly ad- o, Check braker point gap and
rinning—Continued justed. tension of movable contact arm.
Troubleshoot ignition system.

f. Inoperative fue] pump safety f. Check engine oil level. Add oil if
switch {oil pressure safety switch) necessary. Troubleshoot fuel
{on MI51, MI51A1. M151A1C pump safety switch (oil pressure

and MT18 vehicles enly), or low safety switch circuit.

ot} level in crankease.

#. Defective spark plugs. u Check spark plugs Ipara 2-72).
4. Engine runs, but misses. : i, Improper breaker point adjust. a. Troubleshoot ignition distributor.
b Defective ignition distributor, &r. Froubleshoot ignition distributor.

e, Improper choke operation. ¢. Check choke linkage and correct
any binding condition. or replace
damaged linkage (para 2-47).

d. Low or erratic fuel pump pressure. d. Check fuel pump pressure (para 2-
40} fuel pump filter and fuel
pump electrical system. If fuel
pump pressure is not within
specified limits, replace fuel
pump lpara 2-49], On M13]1AZ,
M825 and MT18A] vehicles,
check mechanical fuel pump
{para 2-50).

¢. Defective carburetor. o, Replace carburetor (para 2-44 and
2435

3. Four acceieration. 4. Inecorrect ignition timing. 4. Troubleshoot ignition svstem.
Refer to Electrical Trouble-
shooting table 4.

&, Fouled or improperly adjusted 6. Inspect spark plugs Ipara 2-72}.

spark plugs.

r. Pefective or improperly adjusted r. Inspect breaker points ipara 2-

breaker puoints. 0t

. Ignition distributor not advancing d. Troubleshoot ignition system.

ptoperly. ’
6. Lack of power, 2. Engine overheating. a. Troubleshoot caocling system
(iterns 12 through 14).
i, Choke not fullv open. b. Push choke control rod all the way

in. Adjust cable if necessary.

e. Fuel system restricted. . . Troubleshoot fuel system (items
15 through 180

Check and adjust valve clearance,
tpara 2-331,

Notify suppurt maintenance,
Adjust carburetor (para 2-44 and
2-451.

Air leaking into intake manifold. 6. Apply a small amount of oif at
carburetor and intake manifold
flanges. H oil is sucked into
manifold air leak is present.
Tighten flange nuts or replace
wasket Ipara 2-391. Check,
tighten and / or replace leaking
vent lines and crankecase vent
vaive if required.

Faulty jgnition system. . Troubleshimt ignition system.
Lovse or corroded wiring. d. Remove ignition system wiring
and inspect wire terminals for
gorrosion. Remaove corresion and
install. Tighten all connections.
External leaks. : #. Inspect uil, il filter and engine
' covers for leaks. If oil pan leaks.
notify support maintenance.

=~

. Improper valve adjustment. i,

¢ Valves sticking. e
. Engine will not idle. #. Carburetor out of adjustment. i,

b

=

€.

8. Excessive vil consumption. it.

h, Crankcase overfilled. &, Drain vil to correct oil level (LO 9-
s 1320-218-12).

e, Piston  rings  worn.  stuck. or e. Test compression to verify cause

broken. ipara  2?-28). Notify support
maintenance.

29



Table 2-3. Troubleshooting—Continued

Malfunctlion

Probable Cause

Corrective Action

4. Excessive ofl consumption—
Continued

9. Spark knock or ping {a sharp
metallic knock oceurring on
acceleration or when operating

under heavy load).

10. Valve noise.

11. Low or no oil pressure.

12. Engine overheats.

13. Loss of coolant.

14. Engine fails to reach normal
operating temperature.

2-10

d. Vacuum pump diaphragm failure
{(M151, MIi51A, MI51A1C
and MT18 vehicles only.

¢. Crankcase vents mnot operating
property.

a. Ignition timing too early for fuel
used.
b. Engine overheating.

¢. Improper spark plugs.

#. Valve clearance improperly ad-
justed. :

b. Valve springis} broken.

¢. Vaive stems or tappets worn.

d. No oil at tappet. Oil low in crank-
case.

COOLING SYSTEM
a. Cooling system has low coolant
level.

b, Loose or worn drive belts.

]

. Clogged cooling system.
d. Faulty thermostat.

e, Leaks in cooling system.

/. Incorrect ignition timing.

#. Clogged muifler or exhaunst outlet
pipes. °

k. Air flow obstructed through
radiator.

i. Excessive friction in powertrain.

J. Inaperative water pump.

i, Hose leaks.

b. Drain cock [eak.

e. Cylinder head gasket leaks.

d. Radiator cap inoperative.

s, Water pump or radiator core
leaks.

/- Cracked cylinder head or block.

S

& Core hole plug leaks.

. Defective or incorrect thermostat
installed in vehicle.

bh. Temperature
defective,
e. Temperature indicator defective.

sending  unit

-

a.

=

» A

.

£

h.

ke

Replace vacuum pump (para 2-
182). Vacuum pumpis on M151,
M151A1, M151A1C and M718

vehicles only.

. Check for ifoperative crankcase

metering valve. Clean or replace
as required’ {para 2-122).

. Check ignition timing, electrical

troubleshooting procedure.
Troubleshoot cooling system items -
{12 through 14).

- Instail correct spark plugs.
. Check valve clearance adjustment

ipara 2.33).
MNotify support maintenance.
Notify support maintenance,
Notify support maintenance.
Check engine oil and pgrade.
Refer to lubrication order.
Crankease should be properly
filled with oil of correct grade. If
correct level and grade of oil are
found, low oil pressure may be
caused by worn engine parts.
Notify support maintenance.

Replenish coolant. Fill to a ievel
slightly below the bottom of the
radiator filler neck. Add anti-
freeze solution as required.

. Adjust belt tension or replace belts

{para 2-66).

Clean cooling system.

Remove and test thermostat.
Replace if faulty (para 2-64).

. Inspect cooling system for leaks,

paying particular attention to
hose or radiator connections.
Replace hose or leaking radiator
Ypara 2-63).

. Check ignitien timing, electrical

troubleshooting procedure.
Replace muffler, or exhaust outlet
pipe Ipara 2-59 or 2-60).
Remove obstructions to allow
unrestricted flow of air.

. Check brake systems and power

train components for binding.

Replace water pump (para 2-651.
. Tighten clamps or replace hose.
. Tighten or replace.

. Replace cylinder head gasket
(para 2-32I.
. Replace cap.

Replace water pump ipara 2-65)
or radiator {para 2-63).

Replace defective cylinder head
{para 2-32). If block is cracked,
notify support mainienance.
Notify direct support main-
tenance.

. Inspect and test thermostat |para

2-64). Replace if defective or
incorrect heat range (para 2-64).
Troubleshoot temperature in-
dicator and sending unit.

. Same as above,



Table 2-3. Troubleshooting—Continued

Malfunction

Frobabie Cause

Corrective Action

15. Fuel does not reach carburetor.

16. Fuel does not reach cylinders.

17. Engine floods.

18, Excessive fuel consumption.

b.

.

-

"

=

b,

FUEL SYSTEM

. Fuel tank empty.
. Oil pressure low., Fuel pump safety

zwitch (oil pressure safety switeh)

" is opening circuit to fuel pump
iM151, MI15141, MI151A1C
and M718 vehicles only).

. Fuel line leak.

. Fuel filter clogged.

. Fuel pump pressure low.
. Fuel lines clogged.

. Defective fuel pump safety switch

{oil pressure safety switehl on
MI151, MISIAL M131A1C and
M718 vehicles only.

. Choke does oot close.

. Carburetor fuel pagsages clogged.

. Carburetor choke control not fully

open.

Fuel pump pressare incorrect.

. Worn carburetor or {float valve

stuck.

Leaks

Carburetnr choke control not fully
apen.

- Carburetor adjustment incorrect.

. Ajr cleaner restricted or dirty.

Spark plugs dirty or incorrectly
adjusted.

. Fuel pump pressure incorrect.

. Incorrect ignition timing.
. Incorrect valve adjustment.

i. Brakes drag.

k.

. Cylinder compression poor or

HNEVEr.

Carburetor fuel fleat adjustment
incorrect.

-

i

k.

. Fill tank with proper grade fuel.
. Troubleshoat electrical fuel pump

system  (M131. MI151A1.
M151A1C, and M718 vehicles

only].

-, Tighten connector at leak; if line

still leaks replace defective parts
(para 2-341.

Replace fuel filter (para 2-51 or 2-
53).

. Troubleshoot fuel pamp.
. Cican or replace fuel lines (para 2-

34k

. Tronbleshoot electrical fuel pump

svstem {(MI31., MI131AL,
MIS5TAIC and MT718 vehicles
oniy ),

. Remove air cleaner hose. Pull out

choke contrel rod and note
whether choke valve closes at
carburetor. If not, connect or
adjust linkage (para 2-47).

. If fuel reaches carburetor and

choke close properly, replace
carburetor (paras 2-44 or 2-431.

. Remove air intake hose at car-

buretor. Push choke control all
the way in. Lock inte carburetor
to make certain choke control
valve is fully open. If not fully
apen, adjust {para 2-47h

.. Check fuel pump pressure {para 2-

49 or 2-50).

-, If engine continues to flood after

procedures a and b above have
been performed, replace car-
buretor {para 2-44 and 2-45).

. Carefully inspect all fuel lines and

fitting for leaks. Tighten or
replace damaged lines or fittings
Ipara 2-34).

. Refer to item 17a.

. Adjust carburetor {para 2-44 and

2451
Service air cleaner |para 2-43).

. Remove spark plugs (para 2-72).

Clean and set plug gap at 0.028
to 0.032 in.

., Check fuel pump pressure (para 2-

49 or 2.30).

. Check ignition timing (par 2-71).
. Perform manifold wvacuum test

tpara 2-20). Adjust valve
clearance.

Adjust brakes {para 2-171).

§. Perform cylinder compression test

ipara 2-281. If compression is
poor or uneven, notify support
maintenance.

Heplace carburetor ipara 2-44 or
2451



Table 2-3. Troubleshooting—Continued

Malfunction

Frobable Cause

Corrective Action

19. Unusual noise.

20. Exhaust system restricted.

21. Clutch chatter.

-
[ %]

. Clatch grabhing.

23. Clutch slipping

24, Clutch dragging.

2]
e

3. Gear Clash.

EXHAUST SYSTEM
i. Break or erack in exhaunst muffler.

b. Lonse connections or damaged
gaskets.

Muffler outlet pipe or pipes plugged.

CLUTCH

#. Grease on chatch driven disk,
flywheel, or pressure plate.

. Binding of chitch release linkage.

. Disk facings loose on disk.

. Broken pressure plate.

. Louse engine mounts.

. Grease on disk, flywheel or
pressure plate.

b. Cluteh disk or pressure plate
. broken.

¢. Hub of disk not sliding freely on

splined shaft.

‘d. Release linkage binding.

a. Lack of pedal free play.

5. Release linkage binding.

r, I'ressure pilate spring weak or
broken.

. Disk facing worn.

. Pressure plate warped.

. 0il on disk facing.

. Excessive pedal free play.

. Clutch disk bent or dished.

. Clutch disk facings loose or
broken.

. Friction in crankshaft pilot
bushings.

A

AR T R

=,

NOTE

a. Inspect muffler for breaks or
cracks., If muffler. is un-
serviceable, replace {para 2.57).

&, Inspect exhaust system for broken
brackets or leaking gaskets.
Replace damaged parts as
required (para 2-53}.

Repair or replace pipe (para 2-58).

. Notify support maintenance.

i3

. Clean or free linkage.

. Notify support maintenance.
. Notify support maintenance.
. Tighten.

. Notify snpport maintenance.

T I~ o]

. Notify support maintenance.

.. Notify support maintenance.

~

. Clean and free linkage.

. Adjust pedal free play (para 2-41}.
. Clean and free linkage.

. Notify support maintenance.

moT kR

. Notify support maintenance.
. Notify support maintenance.
. Notify support maintenance.
. Adjust pedal free play (para 2-41).
. Notify support maintenance.
. Notify support maintenance.

AR R Y

d. Notify support maintenance,

Gear clash caused by the elutch disk spinning, is frequently confused with clutch dragging. A clutch disk
which releases perfectly will naturaily spin under its own weight and momentum immediately after
being released, if transmission gears are in neutra} position, When shifting from neatral to first speed, or
to reverse, wait for ¢clutch to stop turning to aveid gear clash. If symptom is definitely gear clash,
troubleshoot transmission and transfer.

26. Hard gear shifting.

27. Slips out of gear.

28. Engagement of two speeds.

29. Lubricant leakage.

2-12

TRANSMISSION AND
TRANSFER
a. Too much ciutch pedal free play.
5. Clutch disk or other clutch parts
damaged.
Transmission parts worn or
damaged.

Transmission parts worn or
damaged.

a. Lubricant level too high in
transmission.
f>. Leak at bearing retainer capscrew.

. Drain plug loose or damaged
d. Transmission input shaft seal
leaking.

a. Adjust pedal free play (para 2-411.
. Notify support maintenance.

Replace transmission and transfer
assembly Ipara 2-124). Coor-
dinate with support maintenance.

Replace transmission and transfer
assembly lpara 2-1241 Coor-
dinate with support maintenance.

a. Drain to proper level. Refer to LO
4-2320-218-12.

h. Remuove screw, dip in white lead
or paint. and install..

. Tighten or replace drain plug.

d. Notify cupport maintenance.



Table 2.3. Troubleshooting—Continued

Malfunction

Probahble Cause

Corrective Action

Lt - . .
29, Lubricant  leakage—Continued

30, Transmission noisy.

31. Fransfer will not engage.

32. Transfer slips out of engagement.

33: Transfer noisy in operation.

34. Transfer leaks lubricant.

35. Hard shifting out of front axle
drive.

36. Front axle will not disengage
when lever is in disengaged
position. ' '

37. Transmission will not shift out of
4th speed gear.

34, Transmission will not shift out of
3d speed gear.

39. Backlash or neise in joint.
44. Vibration in propeller shaft,

41. Front axle assembly, unusual
noise.

42, Rear axle assembly, unusual
noise.

43, Axle leaks lubricant.

¢, Transmission expansion plugs
loose.
f- Transmission cover gasket leaking.

- Loose mounting bolts.

. Flvwheel housing alinement
incorrect.

r. Insufficient lubricant.

d. Worn or damaged parts.

o R

a. Incorrect lnbricant.
b, Transfer worn or damaged.

Damaged or worn paris.
a. Insufficient jubrication.

k. Incorrect lubricant.
c. Transfer parts worn or damaged.

#. Drain plig loose or damaged.

d. Damaged transfer input, output.
or shifter shaft oil seal.

e, Case cracked.

d. Speedometer cable loose or
damaged.

Torsional windup between front and
rear propeller shafts.

Indicates failure of transfer rear
output shaft retaining ring.

Indicates lockup of synchronizer
sleeve in over shift altitude due to
speed shifting. .

Indicates failure of 3d and 4th speed
shifter shaft due to speed shifting.

PROPELLER SHAFTS
Damaged vr worn bearings.
Waorn or damaged universal joint or
prupeller shaft sprung.

DIFFERENTIAL AND
DRIVE COMPONENTS
a. Insufficient lubricant.

6. Front wheel bearings incorrectly
adjusted.

c. Front wheel bearings worn or
incorrectly adjusted.

d, Wheel drive shaft universal joint
worn, leose. or damaged.

a. Worn or damaged differential,
Same as front axle, item 4-]_abmfe.

i. (1} seal damaged.

6. Differential housing or cover
gasket Jeaking.

e. Notify support maintenance.
f. Tighten cover mounting bolts.

a. Tighten ioose bolits.
6. Notify support maintenance.

¢. Fill with proper lubricant.

d. Replace transmission and transfer
assembly ipara 2-124). Coor-
dinate with support maintenance.

«. Refer to LO 9-2320-218-12,

#. Replace transmission and transfer
assembly (para 2-124). Coor-
dinate with support maintenance.

Replace transmission and transfer
assembly (para 2-124). Coor-
dinate with support maintenance.

4. Check the transmission lubricant
fevel. Refer to LO 9-2320-218.
12

b. Refer to LO 9-2320-218-12.

¢. Replace transmission and transfer
assembiy (para 2-124). Coor-
dinate with support maintenance.

4. Tighten or replace drain plug.
b. Notily support maintenance.

¢. Notify support maintenance.
d. Tighten or replace Ipara 2-109}

Drive a short distance in a straight
line. preferably on dirt or gravel.
Notify support maintenance.

Notify support maintenance.

Notify support maintenance.

Repalr universal joint (para 2-128).

Repair universal joint fpara 2-128)
and / or replace propeller shaft
(para 2-127}.

d. Lubricate in accordance with LO
Y-2320-218-12.
f;. Adjust bearings ipara 2-143).

. Adjust ur replace bearings {para 2-
L143).

d, Replace or repair universal joint
Hpara 2-133).

. Replace'differential ipara 2-1313,

Same as front axle. item 41 above.

. He'pl!&ce seal ipara -2-136). Check
breather valve {para 2-137}.

. Replace differential {para 2-1311}.
Coordinate with support
maijntenance.

2-13



Table 2.3. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

44, Excessive backlash iplayl.

45. One brake drags.

46. All brakes drag.

47. Hard pedal.

48. Spongy pedal

49. Vehicle pulls to one side when
brakes are applied.

50. One wheel locks.

51. Brake chatter.

2-14

4. Worn or defective differential.

b. Differential bearings out of ad-
justment.

¢. Loose universal jomt flanges.

SERVICE BRAKES
4. Distorted or improperly adjusted
brakeshoes.

b. Faulty retracting spring.

¢. Brakedrum out-of-round.
d. Faulty wheel cylinder.

e, Improperly adjusted or damaged
whee! bearing.
{. Brake line restricted.

#. Pedal improperly adjusted.

t. Distorted or improperly adjusted
brakeshoe.

¢. Brake line restricted.

d. Faulty master cylinder.

o. Master cvlinder bypass porthole
blocked.

4. Pedal linkage to master cylinder
binding.

b. Glazed or worn brake linings.

¢. Brake line restricted.

d. Distorted or improperly adjusted
brakeshoes.

a. Insufficient hydraulic fluid.

5. Leaks in hydraulic system. hoses
and tubes.

¢. Air in hydraulic system.

a. Improper tire pressure.

&. Distorted or improperly adjusted
brakeshoes.

¢. Glazed or worn brake linings.

d. Brakedrum out-of-round.

o. 0il. grease uvr brake fluid on
linings.

J. Faulty retracting spring.

#. Faulty wheel eylinder.

ii. Waorn wheel bearings.

i. Improperly adjusted wheel
bearings.

§. Brake line restricted.

k. Loose suspension arm.

. Distorted or improperly adjusted
brakeshoe.

bh. Oil. grease or brake fluid on lining.

¢. Front whee! locks on turn.

it. Brake drum out-of-rownd.

f, Glazed or worn brake linings.
e. Oil or grease on brake linings.
d. Loose brake iinings.

Replace differential {para 2-13}

. Notify support maintenance.

., Tighten or rep[éce flinges.

. Inspect brakeshoe and adjust or

replace as necessary (para 2-171
and 2-173).

. Replace retracting spring (para 2-

L1730,

. Replace brakedrum (para 2-173).
. Replace wheel cylinder {para 2-

E574).

. Adjust or replace wheel bearings

ipara 2-143).

. Replace or clean affected brake

line.
Adjust brake pedal {para 2-171hL

See item 45 above,

See item 45 above.
Replace master cylinder (para 2-
1930

. Adjust eccentric or replace master

cviinder (para 2-175}

. Free binding or repair or replace

damaged portion of linkage.

. Replace brakeshoe assemblies

{para 2.173I.

. See item 45 above.

See item 45 above.

. Fill with proper fluid.

Inspect hydraulic system and
replace faulty parts (para 2-176).

. Bleed hydraulic system (para 2-

1724

Refersto vehicle data plate or to
table 1-1 for proper tire pressure.
See item 45 above.

See item 47 above,

. See item 45 above.
. Inspect brake linings (para 2-173)

and replace if necessary.

. See item 45 above.
. See item 45 above.
. Adjust or replace wheel bearings

(para 2-143).

i. Adjust wheel bearings Ipara 2-

1434

. See item 43 above.
:. Check suspensiun parts.
. See item 45 above.

. See item 49 above.

. Check turn step adjustment.

Notify suppeort maintenance.

. See jtem 45 above.
. See item 47 above.

See itemn 49 above.

Inspect brake linings. Replace
brakeshoe assemblies {para. 2-
730,



Table 2-3. Troubleshooting—Continued

Malfunetion

Probable Cause

Corrective Action

32, Excessive pedal travel.

53. Pedal graduaily goes to floor.

34. Brakes uneven.

33. Brakes grab.

36. Brakes fail completely.

57. Parking brake does not hold.

38. Parking brake drags and over-
heats.

5Y. Abnormal tire wear.

o, Wheel wobbles.

01. Backlash in steering.

)

R N FRE AN
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-

o

. Brakes out of adjustment.
. Insufficient hydraulic fluid.

Leaks in hydraunlic system.
Glazed or worn brake linings.

. Insufficient hydraulic fluid.
. Leaks in hydranlic system.

Faulty master cylinder.

. Scored brakedrum.

Incorrect adjustment.

. Distorted or improperly adjusted

brakeshoe.

. Glazed or worn brake lining.
. Qil or grease on brake lining.
. Scored brakedrum.

Dirt on drum or lining surface.

. Faulty wheel cylinder.

- Insufficient hydraalic fluid.

. Leaks in hydraulic system.

. Air in hvdraulic system.

. Fanlity master cviinder.

. Linkage from pedal 10 master

cylinder disconnected or broken.

. Damage to hydraulic components.

PARKING BRAKE

4. Brake band improperly adjusted.
. Brake lining worn or damaged.

~ Components coated with dirt or

other ¢ontaminant.

. Brake linkage damaged.
. Brake partially applied.
. Band improperly adjusted.
- Lining loose und damaged.

WHEELS AND TIRES

a. Continual use of four-wheel drive

on hard surface roads and at
speeds in excess of 25 mph,

. Tire pressure low.

~ lmproper toe-in.

. Wheels. tires. or brakedrums ount

of balance.

4. Bent wheel.

Wheel bearings out of adjustment
or damaged.

STEERING

4. Pitman arm faose.

. Worn or damaged parts in steering

gear.

-

I s

.

.

N

b

b,

£,

o

b,

. Adjust brakes (para 2-171}).
. See item 48 above.

See item 48 above.
See itern 47 ahove.

. See item 48 above.

. See item 48 above.

-, See item 406 above.

. Replace brakedram !para 2-1731.
. Adjust brakes {para 2-171}.

. See item 45 above.

. See itemn 47 above,
. See item 49 above.
. See item 54 above.
. Inspect and clean brakedrum and

shoe assemblies (para 2-173)

. See item 45 above.
. See Hem 48 above.
. See item 48 above.

See item 48 above.

. Bee itemn 40 above.
. Free binding or repair or replace

damaged porgion of linkage.
Incorrect type of fluid. Drain,
flush and replace with non-
petroleum base flmd (LO 9-2320-
218-12).

Adjust tpara 2-167).

. Replace band and lining 1para 2-

1681 also inspect drum. Replace
drum if necessary (para 2-169]).

. Clean e¢omponents if possible,

replace parts as necessary.
Repiace damaged linkage.
Release lever fully.

Adjust |para 2-167),

. Replace band and lining {para 2-

Lot

4. Use four-wheel drive only when

maximum traction is needed at
speeds below 25 mph.

Correct tire pressure irefer to
vehicle data plate or tablte 1-1).

. I{ wear is in front tires, adjust toe-

in (para 2-1501. If wear is in rear
tires check rear suspension arms
for damage or notify support
maintenance.

. Replace as necessary.

. Replace wheel,
. Adjust bearings (para 2-143) or

replace ipara 2-141 and 2-142),
Notify support maintenance if
wheel misalinement is suspected.

Tighten Pitman arm nut {para 2-
Lol
Notify support maintenance.

2-15



Table 2-3. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

62. Erratic steering.

03. Hard steering.

4. Shimmy.

G5, Pull to one side.

660. Wander: body sway.

2-16

#. Incorrect front wheel alinement.

6. Incorrect steering gear ad-
justment.

¢. Loose steering linkage.

d. Incorrect Iront wheel bearing
adjustment.

a. Incorrect tire pressure.

b. Tires not of uniform size or wheels
not matched (steel or
magnesium ).

c. Lack of lubrication.

d. Incorrect steering gear ad-
justment.

e. Incorrect front wheel alinement.

4. Incorrect tire pressure.

b. Incorrect front wheel alinement.

c. Incorreet steering gear agd-
justment.

d. Tires not of uniform size or wheels
not matched {steel or
magnesinm ).

e. Loose steering linkage.

f- Incorrect front wheel bearing
adjustment,

&. Weak front shock absorher.

h. Loose or worn spindle support.
i, Loose  suspension. arm mounting
. balts.
/. Loose crossmember mounting
bolts.
k. Bent wheel.
a. Incorrect tire pressure.

fr. Incorrect front wheel alinement.

¢. Tires not of uniform size or wheels
not of uniform weight {steel or
magnesium .

. Unequal brake adjusiment.

o. Incorrect front wheel bearing
adjustment.

f. Bent spindle arm.

@ Sagging or broken suspension
front spring.

a. Incorrect tire pressure.

h. Tires not of uniform size or wheels
ot of uniform weight isteel or
magnesiam .

¢. Loose steering iinkage.

d. Incorrect steering gear ad-
Justment.

r. Louse steering pgear mounting
bolts.

/- Lneorrect front wheel alinement.

. Beat spindle arm.

a. Adjust toedin {para 2-150). If
condition persists, notify support
maintenance.

H. Notify support maintenance.

c. Tighten all loose connections.

d. Adjust wheel bearings (para 2-
143).
a. Inflate tires to proper pressure.

{Refer to vehicle data plate or
table 1-1}.

b, Install tires of uniform size or
match front wheels.

. Lubricate in accordance with LO
G-2320-218-12.
Notify support maintenance.

-

£

=]

. Adjust toesin {para 2-150}.

. Inflate tires to proper pressure.
(Refer to vehicle data plate for
table 1-14.

b. Notify support maintenance.

¢. Notify support maintenance.

B

d. See item 63. If condition persists,
notily support maintenance.

. Tighten steering linkage.
Adjust wheel bearings fpara 2-
1431
. Replace fromt shock absorber
{para 2-144).
. Tighten.
;. Tighten suspension arm mounting
lovse bolts.
Tighten crossmember mounting
loose bolts. :
Repiace wheel.
Inflate tires to proper pressure.
iRefer to vehicle data plate or
table 1-14.
. Adjust toe-in ipara 2-150}.
. See item 63; if condition persists,
notify support maintenance.

K] T

o

P S

&

o
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d. Adjust service brakes {para 2-
171

. Adjust wheel bearing (para 2-
1431, _
Replace spindle arm (para 2-1641.

- Replace suspension front spring
{para 2-143). -
[ufiate tires to proper pressure.
Refer to vehicle data plate or
table 1-1. :

. Refer to item (3.

-

=

-

.. Tighien steering ]inkage;

. Naotify support maintenance.

o Tighten steering pgear mounting
loose bolts.

/- Adjust toe-in Ipara 2-150h

T

Keplace spindie arm {para 2-1641.



Table 2-3. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

66. Wander: body sway—Continued

6%, Tires squeal on turns.

68. Spring breakage.

6Y. Poor recovery or slow action of
shock absorbers.

0. Lack of spring eontrol.

71. (il leak at tappet cover.
72, Oil leak at rocker arm cover.

73. Erratic idling.

h. Sagging or broken suspension
armi. .
i. Loose or worn spindle support.

j. Loose suspension arm mounting
bolts. _

k. Lonse crossmemher mounting
bolts.

L. Defective shock absorbers.

4. Incorrect tire pressure.

b. Incorrect front wheel alinement.
¢. Bent spindle arm.

SPRING AND SHOCK
ABSORBERS
a. Extremely rough handling of
vehicle over rough terrain.
b. Lack of shock absorber resistance.

a. Shock absorber bushing binding
or damaged.
5. No fluid in shock zbsorbers,

«. Loose mountings,

a. No fluid in shock absorbers.
5. Shock absorbers inoperative.

CRANKCASE
VENTILATION
SYSTEM
Restricted metering valve.
i, Restricted metering valve.

b. Loose enver hold-down nuts,
a. Defective metering valve.

0. Leak or hole in line or fitting.

h. Replace suspension arm (para 2-
146).

i. Tighten support; if condition is not
corrected, wmotify  support
maintenance.

f- Tighten suspension arm mounting
loose bolts.

k. Tighten crossmember mount loose

- bolts.

[. Beplace shock absorbers {para 2-
144 aad 2-156).

i, Inflate tires to proper pressure.
{Refer 1o vehicle data plate or
table 1-1j.

b. Adjust toe-in (para 2-1501.

¢. Replace spindle arm (para 2-164}.

#. Reduce vehicie speed over rough
terrain when possible.

. Replace shock absorbers (para 2.
144 and 2-1561.

4. Replace bushings |para 2-144 and
2-156).

. Replace shock absorbers {para 2-

124 and 2-156).

¢. Check bushings. If serviceahle,-
tighten shock absorber mounting
nuts.

4. Replace shock absorber (para 2-
144 and 2-156%

h. Replace shock absorber {para 2.
144 and 2-156).

Clean metering valve (para 2-122).

a. Clean metering valve {para 2-
122),

b. Tighter puts to 18-24 in-lbs.

#. Clean metering valve {(para 2-
1224

. Replace defective line or fitting,

Section VI. TROUBLESHQOTING THE ELECTRICAL SYSTEM

2-19. General

a. This section contains detailed troubleshooting
information for locating and correcting malfunc-
tions in the electrical system. Each of the functional
systems are treated separately, by means of —

{1) A physical and functional description.

{2) A brief overall system check to determine
if the complete svstem is operating properly.

£3) An illustration showing the location on the
vehicle of the major components of the system.

(4} A simplified circuit diagram to clarify

(3) Sfep-by-step tests to diagnose trouble,

and 2-44).

circuits, circuit components and disconnect points.

using authorized test equipment.

b. This section also includes a list of electrical
circuit numbers with a brief description of each,
and a complete vehicle circuit diagram {fig. 2-43

NOTE

Electrical leads on the vehicle are marked
with a ecircuit-numbered metal band at-
tached to the junction or terminal end of
each lead.
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WARNING

Because of their higher power capabilities,
24-volt systems are more dangerous than 6-
or 12-volt systems. Certain precautions
must be observed before beginning any
tests on the 24-volt system. Do not permit a
“hot” wire to touch metal parts of the
vehicle at any time. “Flash™ testing by
striking a hot wire against a vehicle ground
will cause an arc that will completely
destroy the connector on the lead. Ac-
cidental contact of metal tools between
battery or starter cables and the frame of
the vehicle causes a direct short circait
resulting in arcing and instant heating of
the tool to red heat. This can cause painful
burns on the hands and serious damage to
tools, vehicle components and batteries.
Moreover, the overloaded battery may
explode, spraying hot acid and sharp
fragments over the surrounding area. The
correct procedure when removing electrical
eguipment, harnesses, battery cables or
starter cables, is to disconnect the battery
ground cable first, Protect the ground cable
from accidental contact with the battery
terminal. When the work has been com-
pieted. connect the battery ground cable
last.

2-20. System Circuits
a. To successfully troubleshoot the electrical

system, analyze the entire system as follows:

{1} Attempt to isolate the system (lighting,
starting, etc.) in which the malfunection occurs.

(2} Isclate the circuit within the system that is
not werking.

(3) Isolate the individual component within
the cirenit that is causing the trouble.

2-18

b. Question the vehicle operator to obtain the
maximum number of observed symptoms. The
greater the number of symptoms of trouble that can
be evaluated, the easier will be the isolation of the
primary cause of defect. Since the operator of the
vehiele, in most instances, can deseribe malfunc-
tions only in terms of unsatisfactory vehicle per-
formance, trained personnel should be capable of
analyzing the operational symptoms to determine
the primary cause of the malfunction.

¢. The functional system circuits covered in this
manual are in the following sequence:

Figure
I Battery System Circnit 2-17
2 Starting System Circait 2-18 and 2.19
3 Generating System Circuit 2-20 through 2-26
4 Ignition System Circuit 2-27 through 2-29
3 Lighting System Circuits 2-30 through 2-37
6 Directional Signal 2.34 through 2-37
Svstemn Circuit
7 Instruments, Gages and 2.38 through 2-40
Horn Svstems Circuits
8 Fuel Supply System 2-41
Cireuit

2-21. Test Equipment

a. Description.

(1) Low voltage circuit tester. Figures 2-3
through 2-6 illustrate some of the types of Low
Voltage Circuit Testers (LVCT) in general use.
The LVCT consists of a voltmeter, an ammeter, a
fixed resistance, load bank, and field rheostat unit.
They are mounted in a metal case, which also
provides stowage spacé for the meter leads and
accessories (fig. 2-7) used for making all the
necessary tests. Other test sets are similar, and all
test described in this section can be performed
equally well with these testers. Figure 2-9 shows a
schematic diagram of two typical testers, to better
understand how the tester components function
with the circuit being tested.
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LR S|

External shunt binding posts
A~—Negative

B—Positive

Ammeter binding posts
A—Vositive

B—100 amp negative
C--50 amp negative
P—10 amp negative
Ammeter

Load bank control

Load bank switch

Load bank binding posts
A Commuon

Lafie ]

)
1w
11

12

AT 9539

B—6 volts, 5-100 ‘A

C—12 voits, 30-100 A

}—12 vnits, 5-30 A-24 volts. 80-100 A
E—23 volts, 10-80A

F—24 volts, 3-10 A

| / 4-ohm resistor binding posts
Field rheostat controd

Field rheosiat binding posts
Voltmeter range selector switch
Voltmeter binding posts
A—DPositive

B—Negative

Vaoltmeter

Figure 2-3. Low voltage circuit tester TV-100—FSN 4910-992-9136.
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External shunt binding posts
A—Neygative

B—DPusitive

Ammeter binding posts
A—Puositive

B-—100 amp negative
C—51 amp negative

D—10 amp negative
Ammeter

Load bank control, coarse
Load bank switch

Load bank control, fine
Voltmeter range selector switch

WA
FIXED
RES|STOR 10
CEUTION
VAYS TUR M Taeb 12l ene
Ex‘srr‘lu:#" SMITCH TO "0 F POS " ™ PE
SO0 ATTACHING OR EMOVWING "t~ ADS
e ® Ot
\ ca i W,
— g . 1 T T
— i ,
13 12

AT 9540

8 Volumeter
9 Volimeter bind posts
A—Tusitive
B—Negative
0y 1/ 4-0hm resistor binding posts
11 Field rheostat control
12 Field rheostat binding posts
13 Load bank binding posts
A—Commaon
B—0 volts
C—12 valts’
13—24 volts

Figure 2-1. Luw voltage circuit tester EMC 1060—FSN 4910-092-9136.



Ammeter binding posts:
A—14 amp negative
B--3{t amp negative
C—110 amp negative

) Positive

Load bank link. 12 volt
Fixternal shunt binding posts
A—Dusitive

B—Negative
C—Disconnect link
Ammeter

Load bank control. coarse
Load bank control. fine

AT 9541

Load bank switch
Voltmeter range selector switch
Voltmeter _
L0 Vodtmeter binding posts
A—Positive
B—Negative
11 Field rheostat control
12 Field rheostat binding posts
13 1/ 4-ohim resistor binding posts
14 Load bank binding posts
A—Common
B—24 voits
C—12 wvolts

Rl |

Frigure 2-5. f.ow voltage circuit (ester allen 30-92—FSN 4910-092-9136.
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e L —

L ) QYN

=}

Field rheostat coatrol

1/ 4-ohm resistor binding posts
Voltmeter binding posts
A—-DPasitive

B—Negative

Voitmeter

Voltmeter range seiector switch
Load hank switch

Load bank control. coarse
Luad bank control, fine

¢ Ammeter
10 Ammeter binding posts

A—Positive

B—100 amp negative
C—50 amp negative
D—10 amp negative

11 Externai shunt binding posts

A—Negative
B—Pusitive

12 Luad bank binding posts

A—24 volts
B—12 volt link
C—12 volts
ND—0 volt link
E—0 volts

F—Common

I3 Field rheostat binding posts

Figure 2-6. Low voltage circuit tester RAM

62F151—FSN 4910-092-9136.

(2) Adapter sets. At present, there are several
adapter sets in use. They are interchangeable,
differing only in design. Adapter sets are used for
making external connections to the waterproof
electrical system on military vehicles. Figure 2-8
illustrates a typical adapter set.

(3) Multimeter. The multimeter (fig. 2-10) is
a lightweight portable instrument for use in making
voltage tests where load banks or ammeter ranges
are not required. The multimeter is also useful in
making resistance or continuity tests of components
suspected of being open, intermittent, or short-
circuited.

b. Low Voltage Circuit Tester Functions and
Use.
NOTE
The key numbers noted in parentheses are
in figure 2-3, except where otherwise noted.

(1} Voltmeter. The two voltmeter binding
posts {11}, marked positive (+) and negative (—)
are used for making voltage tests of batteries,
generators or wiring circuits. Four meter ranges (1,
10, 20 and 30 voltsi are available, selected by the
voltmeter range selector switch (10},

(2) Ammeter. Four ammeter binding posts
(2) are provided for making current readings up to
100 amperes. One terminal (A) is a common
positive (- ) terminal; the others {B,C, D) provide
a selection of three negative ranges of 10, 30, or
100 amperes. Two binding posts (1) are provided
for the connection of an external shunt assembly to
extend the ammeter range to 500 amperes for the
measurement of heavy currents.

(3} Fixed 1,/4-Ohm Resistance Unit. Two
binding posts (7} provide a fixed 1/ 4-ohm
resistance for use in charging circuit tests. Although
the ammeter is used for these tests, the 1/ 4-ohm
resistor has not internal connection to the ammeter.

a4



EXTERNAL SHUNT AMMETER LEADS
POSITIVE {REQ) NEGATIVE (3LACK) NEGATIVE FBLACKY POSITIVE (RED)

Figure 2-8. Engine electrical test adapter set No, 17-4-3150—FSN 4910-328-7600.
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SCALE}/
SELECTOR |

OHMS
SCALE

Ll bC
SCALES

RANGE
SELECTOR

MULTIMETER 6625-543-1438 15 A COMPONENT
OF TOOL KITS, AUTOMOTIVE MAINTENANCE,
ORGANIZATIONAL, SET NO, 1, SUPPLEMENTAL
{SMP-4-5180-A17}, AND SET NO, 2,

NEGATIVE LEAD]
(BLACK)] /

POSITIVE LEAD
) ‘ |{ RED)

SUPPLEMENTAL (SMP=4-4240-A08).

ZEROC OHMS ADJ.

AT 9544

Figure 2-10. Multimeter—FSN 6625-543-1438.

{4) Field rheostat unit. Two binding posts (9)
provide a changeable resistance for use in generator
and charging circuit tests. There is no internal
connection between the field rheostat unit and any
other component of the tester.

(5) Load bark. Six binding posts (6) provide
the proper load resistances to set up gemerator
charging rate tests for wvarious battery and
generator voltages. The common binding post (6A)
is connected internally to the ammeter positive (+)
binding post {2A} eliminating the need for & jumper
lead when making load tests. The load resistance
may be changed by the load bank control knob (4}
or removed from the circuit by the load bank switch
(5). :

c. Multimeter Functions and Use.

(1) Voltmeter. The voltmeter (fig. 2-11} is
similar to the voltmeter portion of the LVCT.
Three meter ranges (2.5, 10 and 50 volts) are
available for use in automotive testing. Two ad-
ditional ranges (250 and 1000 volts) are useful in

testing electronic equipment. Ranges are selected
by the range selector switch.

(2) Ohmmeter. The chmmeter {figs. 2-12 and
2-13) is used for making resistance and continuity
tests. The obhmmeter is basically a voltmeter and
internal battery connected in series, so that when
the two test leads are connected together, the
voltmeter reads the battery voltage. When a
conductive circuit is connecied between the test
leads, the volimeter will indicate how much voltage
is being lost {voltage drop) in the circuit. In the case
of a length of wire, there will be little or no voltage
drop; for a small coil or a resistor, there may be
considerable voltage drop. The amount of voltage
drop is direetly related to the resistamce {in ohms)
of the component being tested.

(3} Other scales. Since the multimeter is a
general purpose instrument intended primarily for
electronic testing, other scales and ranges are
provided. These ranges are not normally used for
automotive vehicle electrical troubleshooting, and
are beyond the scope of this manual.
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r-\ﬂ f g
; 12v | | 12v ,
{ <4 VEHICLE

FRAME

+DC
~% fS:E',TNE
RED
50 =
NEGATIVE
LEAD
BLACK

DC VOLTAGE TEST

{USED TO MEASURE BATTERY OR
GENERATOR VOLTAGE)

1. SET SCALE SELECTOR ON +DC.
2. SET RANGE SELECTOR SWITCH ON 50V.
3. CONNECT NEGATIVE LEAD (BLACK) TO

AFELI/,IE ERARAL
WET M Ll TRV IS,

4. TOUCH POSITIVE LEAD {RED) TO TERMINAL
POST OF BATTERY. NEEDLE SHOUILD MOVE
TOWARD CENTER OF SCALE TO tNDICATE
VOLTAGE,

AT 9545

Figure 2-11. D(C wvoltage test with multimeter.

+DC

NEGATIVE

- " VEWICLE FRAME * 4~

RESISTANCE TEST

(USED TO MEASURE RESISTANCE OF COILS
OR RESISTORS, AND TO LOCATE SHORT
CIRCUITS)

1. SET SCALE SELECTOR SWITCH ON +DC,

2. SET RANGE SELECTOR SWITCH OM Rxl.

3. TOUCH METER LEADS TOGETHER AND TURN

ZERQO OHMS ADJUST UNTIL NEEDLE 1S
ON IIOH OHMS.

4. MAKE SURE THERE IS NQ BATTERY VOLTAGE
CONMECTED TC CIRCUIT TO BE TESTED.

5. ATTACH NEGATIVE LEAD (BLACK} TC
WEHICLE FRAME,

6. TOUCH POSITIVE LEAD (RED) TO TERMINAL
OF COMPONENT BEING TESTED.

7. READ RESISTANCE ON METER SCALE.

8. IF METER NEEDLE DQES NOT MCVE, CIRCUIT
15 QPEN,

9. IF METER NEEDLE MOVES COMPLETELY ACROSS
SCALE TO "O" A SHORT CIRCUIT EXISTS,
OR A HEAVY=-DUTY COMPONENT WITH VERY
LOW RESISTANCE,

AT 9546

Figure 2-12, Hesistance test with multimeter,
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2.22, Genéral Instructions for Use of Test Sets
and Multimeter

CAUTION

Before  proceeding  with  vehicle
troubleshooting procedures, paragraphs 2-
23 and 2-24 must be read and understood
by all personnel using the test set. Incorrect
connections to the test set could result in
costly damage to test equipment or vehicle
componets,

a. Be sure of the test to be made and the
procedure to be used. Follow the step-by-step
procedure given for each individual test.

b. Always select a meter range higher than the
expected reading. Set the tester for this range before
connecting it into the circuit.

e. Be sure to read the correct row of meter scale
figures which correspond to the selected range. The
range selector switch or the binding post marking
always shows the right-hand figure of the row to be
used. For example, if the range selector is set for 50
volts, read the row of meter scale figures that ends
with 50 on the right-hand end.

d. When testing with an ammeter or ammeter
shunt, always connect it in series with cireuit to be
tested. For maximum safety, the power should be
turned off when connecting or disconnecting the
ammeter or ammeter shunt.

e. When testing with a voltmeter, always connect
it in parallel with f{across) the terminals of the
component to be tested. Where the terminals are
easily accessible, the power need not be turned off
to make voltage tests. Where there is a possibility of
touching an adjacent terminal or the vehicle frame
when attaching the positive test lead elip, the power
should be off and the test lead clipped securely to
the terminal to be tested before restoring power.

CAUTION
Never attempt to make resistance tests
until all sources of power connected to the
cirenit or device to be tested are discon-
nected. The multimeter will be damaged if
this procedure is not followed.

. When testing with an ohmmeter, always
connect it in parallel with (across) the terminals of
the component to he tested. (If the component has
only a single terminal, connect between the ter-
minal and the frame of the component or vehicle).
In addition, the component being tested must be
elecirically free from the circuit. Remove all
connections to the component before making any
resistance or continuity tests. {One terminal of maost
automotive electrical components is connected to
the vehicle frame. However, the component may
remain mounted in the vehicle provided all other
circuit connections have been removed.)

g- Always handle the test sets carefully
Although the test set is ruggedly built, the meter
movements are delicate mechanisms and can be
damaged easily by rough handling. Be sure to stow
all test leads and adapters in their proper com-
partments after the tests have been compileted.

CAUTION

In choosing a location for the Jow voltage
cireuit tester, at the vehicle or on the bench,
be sure to place the tester in a position that
will not restrict the air flow through the
bottom and top openings. Do not exceed
the duty cycle of 3 minutes “on’ and 27
minutes “‘off”.

2-23. Specific Instructions for Use of the Low
Voltage Circuit Testers '
NOTE
Complete detailed information on Ilow
voltage circuit testers is contained in TM 9-

4910-402-12.

NOTE

The key numbers noted in parentheses are

in figure 2-3, except where otherwise noted.
a. D. €. Voltage Tests.

(1) Determine exactly what is to be tested,
where the test leads will be connected, and what
voltage to expect.

{2} Voltage must be measured at the exact
circuit point specified in Electrical Troubleshooting
testa. Resistance of poor wiring, connections, and
switch contacts can cause errors if voltages are
measured at points elsewhere in the ecircuit or on
other parts of the component.

{3) Connect the voltmeter test leads {fig. 2-7)
to the volimeter binding posts (11, fig. 2-3L
Connect the black lead to the negative {—) post
{B}, and the red lead to the positive (+) post {A).

(4) Set the voliage range selector switch to a
range higher than the expected voltage, Determine
exactly which row of figures you will read.

CAUTION

{4) must be done before (5). A voltage

range setting lower than the circuit voltage

will damage the meter when (6} is per-
formed.

(5} Connect the negative {black} lead first to
the cireuit to be tested. This will usually be the.
vehicle frame, or a similar ground point (fig. 2-14}.

{6) Touch the positive (red} lead to the other
circuit connection. If the meter needle moves 1o the
left, reverse the test leads at the circuit—not at the
tester binding posts.

(7) Read the voltage carefully, facing the
meter squarelv. Viewing the meter from an angle
will resuilt in inaccurate readings.

b. D. C. Current Tests.
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{1} Determine exactly what is to be tested.
Where the test leads will be connected, and what
amperage to expect.

{2) Amperage may be measured at any
convenient point in a single circuit, since the
current is always the same throughout the circuit.

(3) Connect the ammeter red test lead (fig. 2-
7) to the positive (4 ) binding post (24, fig. 2-3).
Tighten the binding post securely.

(4) Select a negative binding post {ZB, C or
D, fig. 2-3} marked with an amperage range higher
than the expected amperage. Connect the ammeter
black test lead {fig. 2-7) to this selected binding
post and tighten the binding peost securely.
Determine exactly which row of figures on the
ammeter you will read.

CAUTION

(4) must be done before (5}. An amperage

range lower than the circuit current will

damage the meter when {6} is performed.

{5) Be sure that no power is being applied to
the circuit to be tested. Separate the circuit at a
convehient junction point to form two connection
peints. Connect the red wire to the connection point
which is electrically closer to the battery positive
(4} terminal. Connect the black wire to the other
connection point {(fig. 2-14}.

(6} Apply power to the circuit momentarily,
observing the ammeter. The needle should move to
the right. 1If the needle moves to the left, in-
terchange the red and black wires at the cireuit test
points—not at the tester binding posts.

{7) Read the ammeter carefully, facing the
meter squarely. Viewing the meter from an angle
will result in inaccurate readings.

{8) Remove the power from the eircuit before
disconnecting the test leads.

c. D. C. Current Tests with Ammeter Shunt.

(1} When amperage exceeding 100 amperes is
expected, the external shunt assembly (fig. 2-7)
should be used. The shunt assembly consists
essentially of a power resistor which absorbs 98
percent of the circuit amperes and allows only 2
percent to be sent to the meter. Thus, if the cireuit
current was 200 amperes, 196 amperes would bhe
abserbed by the shunt and 4 amperes would be
indicated on the meter. The 500-ampere figures on
the meter scale are used for this shunt. A 200-
ampere current through the shunt will indicate a
reading of 200 on the meter scale, although a
current of only 4 amperes is actually flowing
through the meter.

(2) Disconnect the power to the circuit to be
iested. Connect the small diameter shunt ieads to
the shunt binding posts of the tester (1, fig. 2-3);
the red lead to the pesitive {+) binding post {B)
and the black lead to the negative (—1 binding post
{A).
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(3) Connect the heavy shunt leads to the
circuit to be tested (fig. 2-14}). Make sure all
connections are tight.

{4} Follow all instructions given in b {5}, {6},
{7} and {(8) above.

d. Load Bank and Field Resistance Tests
(1) Three or more sections of the tester are
used for these tests; the voltmeter, ammeter, and

~ one or more of the resistances. Use extreme caution

when connecting the test leads; severe damage can
be caused to the tester and the components being
tested if the test setup is incorrect. Follow the in-
dividual test setup illustration for the specific test
being made. Figure 2-14 shows an example of a test
of this type. o

(2) Observe precautions in a and b above, for
nse of the voltmeter and ammeter.

(3) Both the LOAD BANK (4, fig. 2-3} and
FIELD RBEQSTAT (8, fig. 2-3) knobs should be
in the extreme counterclockwise position before
connecting the load bank or field rheostat to the
circuit being tested.

NOTE

The nameplates on the LOAD BANK and

FIELD RHEOSTAT controls indicate

clockwise rotation is reguired for an in-

crease in current. However, to accomplish
this effect, the actual resistance presented

to the circuit is decreased with clockwise

rotation of these contirols. Refer to figure 2-

9.

{4} Whenever resistances carry heavy
currents, considerable heat is developed. To
prevent heat damage to the resistors and other
tester components, power should be applied to the
resistors for not more than three minutes con-
tinnously. At least 27 minutes off time is required
to allow the resistors to cocl down sufficiently for
another three-minute period of operation. Be sure
there is sufficient ventilation provided for the tester.
Before applying power to the circuit, have all
connections in place and be ready to make the
necessary adjustments and meter readings as
rapidly as possible, consistent with accuracy and
safety.

(5) Do not turn the LOAD BANK SWITCH
(5, fig, 2-3) to OFF position while power is applied
to the circuits. The switch contacts will arc and
burn when subjected to heavy battery current.

2.24. Specific Instructions for Use of the
Multimeter
a. D. C. Voltage Tests.

(1) Determine exactly what is to be tested,
where the test leads will be conneected, and what
voltage to expect.

12) Voltage must be measured at the exact
circuit point specified in the Electrical



Troubleshooting tests. Resistance of poor wiring,
connections, and switch contacts can cause errors if
'voltages are measured at points elsewhere in the
circuit,

{31 Plug the voltmeter test leads (fig. 2-10)
'mto the multimeter jacks. Plug the black lead into
ithe jack marked “COMMON" and the red lead
into the jack marked -+,

(4} Set the voltage range selector switch to a
range higher than the expected voltage. Determine
exactly which row of figures you will read.

_ CAUTION

._._!4-] must be done before (3). A voltage
range setting lower than the circuit voltage
will damage the meter when {6} is per-
formed.

(5) Connect the negative (black) lead first to
the circuit to be tested. This will usually be the
chassis frame, or a similar ground point (fig. 2-11).

{6) Touch the positive {red) lead to the other
circuit connection. If the meter needie moves to the

SWITCH

LAMP

left, reverse the test leads at the circuit~—not at the
tester binding posts. B

(7) Read the voltage carefully, facing the
meter squarely. Viewing the meter from an angle
will result in inaccurate readings.

b. Resistance Tests.
CAUTION

Never attempt to make resistance tests

untill all sources of power connected to the

circnit or device to be tested are discon-

nected. The multimeter will be damaged i

this procedure is not followed.
All electrical circunits possess some resistance. Some
resistances, however, are so small and others so
large that they cannot be read on the same scale.
When a reading is obtained, it indicates the circuit
had continuity {noc break or openings). The
following procedure must he followed to perform
resistance or continuity tests:

CONTINUITY TEST

(USED TQO TEST FOR CABLE BREAKS, LOOSE
WIRES, BURNT OUT LAMPS OR OTHER ITEMS)
1. SET SCALE SELECTCR ON +DC.

2, S5ET RANGE SELECTOR SWITCH ON Rx).

3. BE SURE THERE 1S NO BATTERY VOLTAGE
CONNECTED TO CIRCUIT TO BE TESTED,

4, ATTACH NEGATIVE LEAD {BLACK) TO ONE
END OF CIRCUIT,

5. TOUCH POSITIVE LEAD (RED) TO OTHER END
OF CIRCUAT. NEEDLE SHOULD MOVE TO
RIGHT HAND END OF SCALE.

6. |F NEEDLE DOESN'T MOVE, CIRCUIT IS OPEN,
OR LAMP 15 BURNT QUT, OR COMPONENT QPEN,

7. |F NEEDLE FLICKERS, OR JUMPS BACK AND
FORTH, LOOSE CONNECTIONS ARE INDICATED,

AT 9347

Fiagre 2-13. Continuity test with moliimeter,
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(I} Place the SCALE SELECTOR switch
{fig. 2-10} in the + D. C. position.

(2) Rotate the range selector switch to the
required range to (1) R X } to measure resistance
between ¢ and 2,000 chms and to test for con-
tinuity, (2) R X 100 to measure resistance between
¢ and 200,000 ohms. and (3} R X 10,000 to
measure resistance between 0 and 20 megohms
{megohms == million ochms).

{3} Piug the black lead into the jack marked
COMMON and the red lead into the jack marked
“+ 7. Touch the ends cf the leads together and turn
the ZERO OHMS knob until the pointer is at zero.

{4) Separate the ends of the test leads, and
clip the leads across the portion of the circuit or
component being tested (figs. 2-12 and 2-13).
(Either of the leads may be clipped to the test
points.}

(5} Read the ohms on the black area at the top
of the scale.

2-30

NOTE

Forrange R X 1, read the figures directly,

for range R X 100 multiply the reading

indicated by 100 or add two zeros to the

reading; for range R X 10,000 multiply
the reading indicated by 10,000 or add
four zeros to the reading.
Example: A 20,000-ohm resistance should be
checked on the R X 100 range scale. The reading
on the scale will be 200. Adding two zeros will give
20,000 ohms.

(6} An infinite reading is an open circuit
reading. There will be no movement of the
muitimeter pointer on the R X | when an open
circuit exists. This usually indicates a broken.con-
nection somehere. Infinite position on the ohm-
meter range scale is marked with the symbol.
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{7) A zero reading indicates a continuous
circuit with resistance too low to be measured with
the multimeter. Where two cable wires, or & circuit
wire and a ground connection are being checked,
this usually indicates a short circuit somewhere,

2-25. Troubleshooting Electrical System

8. Preliminary Battery Check. The vehicle
battery condition should be checked prior to
performing any electrical checks in the vehicle. The
vehicle has two 12-volt batteries connected in
series, furnishing 24 volts to the electrical system
(fig. 2-15) which uses a negative [—) ground and a
positive (+)} power feed to the electrical com-
ponents. To test the battery condition, turn the
ignition switch to ON {without starting the enginej.
Observe the battery indicator {fig. 2-15). Start the
engine, accelerate to about 1200 rpm, and again
observe the battery indicator. If the indicator
observations show that further tests are required,
refer to the Electrical Troubleshooting tests,
Battery System (fig. 2-17).

b. Specific Gravity Check. A specific gravity
check should be made with a hydrometer as a
routine check before making further tests. Observe
the following precautions when making this check:

i1} Hold the hydrometer vertically, so the
float does not touch the sides of the glass barrel. Be
certain that the barrel is not so full of electrolyte
that the float is stopped at the top. Read straight
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across the top of the liguid ; disregard the curvature
of the liquid at the edge of the glass and float.

(2} The electrolyte in a cell should be at the
normal level when the reading is taken. If the level
is below normal, the reading will be high. On the
other hand, if the battery has been overfilled, the
electrolyte will be weakened and the reading will be
low.

{3) When water is added, it will tend to
remain at the top of the cell and a hydrometer
reading will be inaccurate. If it is necessary to add
water to the battery before taking a reading, the
battery should be charged for I or 2 hours to mix
the electrolyte before the hydrometer is used. This
may be done by connecting the battery 10 a charger
or by operating the vehicle.

(4) Gravity readings may also be misleading if
taken immediately after a battery has been
discharged at a high rate, such as in prolonged
cranking. Wait several hours before taking a
specific gravity reading.

{5) When the temperature of the electrolyte is
much greater or much less than 80°F., the specific
gravity indication on the hyvdrometer will not be
accurate. A temperature correction must be applied
to the reading to obtain the correct specific gravity.
Figure 2-16 shows the amount of temperature
correction to be applied, and how to estimate the
condition of the battery from the temperature-
corrected specific gravity.
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Figure 2-16. Hydromeiter temperature correction chart.

Table 2-4. Electrical Troubleshooting

BATTERY S5YSTEM CIRCUIT (fig. 2-171

DESCRIPTION: Two 12-voit batteries are connected in series to provide 24 volis for the operation of all electrical
equipment on the vehicle. The negative terminal of one battery is connected to the vehicle frame, and the
positive terminal of the other battery is connected directly to the starter switch, for distribution to other
electrical systems on the vehicle. The batteries and cables are waterproofed.

Malfunction Cireuit Test
1. Vehicle will not crank. All elec- .08 Test 1. Make a visual inspection. Look for broken, cracked, or distorted
trical systems inoperative or weak. battery cases. Check for lonse terminals. Check for corrosion on the battery
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terminals, cables, battery hold-down and around battery posts. Check the
cables for frayed or worn insulation. Check the electrolyte level in each ceil.
Il the level is below the plates, the battery may be permanently damaged.
Alse look for dirt, oil or other contaminants floating in the electrolyte,
Perform all required cleanup and make necessary repairs before proceeding
with further tests.

Test 2. Check each cell for specific gravity of battery electrolyte with
hydrometer. {refer to para 2-25.1 Batteries must test 1.223, or greater,
temperature corrected, and each cell must test within 25 gravity points of
the others. If variation is more than 23 points, charge batteries fully, and
recheck specific gravity on all cells. If 25-point variation still exists. one or
baoth batteries are defective.
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TEST 5. INDIVIDUAL BATTERY TEST (COMPANION}

.. : |
Fignre 2-17. Battery system tests.



Table 2-4. Electrical Troubleshooting—Continued

BATTERY SYSTEM CIRCUIT dig. 2-17)

Mallenclion

Circuit Test

2. Slow cranking

T.68 Test 3. Test batteries under load to determine their ability to erank engine
under starting conditions, and to determine maximum voltage drop with a
LOtk-ampere load for 13 seconds. Turn load bank switeh “"OFF™ with load
bank centrol completely connterclockwise. Set voltmeter range selector
switch to 54 volts, Connect circuit tester to batteries as shown in figure 2-
17, test 3. Turn load bank switch “ON"" and rotate load bank knob clock-
wise, watching ammeter scale until 100 amperes is indicated. Voltmeter
shouid read not less than 18 volts during test, and 24 to 26 volts before and
after test, If less. perform tests 4 and 5 to test individual batteries.
NOTE

Tests 4 and 5 use the same circait tester setup as test 3. except that

the veltmeter leads are moved to test the voltage of each individual

battery.
108 Test 4. Test individual batteries to determine maximum voltage drop with a
1o-ampere load for 15 seconds. or if each has a maximum variation of =2
virlts of the ither. Turn foad bank switch “OFF" with load bank control
completely connterciockwise. Set voltmeter range selector switch to 20
volts, Connect circuit tester to batteries as shown in figure 2-17, test 4. Turn
luad bank switch “"ON™ and rotate ioad bank knob clockwise, watching
ammeter scale until 100 amperes is indicated. Voltmeter shouid indicate 9
valts or mure. If less than 9 volts, battery is discharged or defective. Charge
] baitery and retest.
T.08 Test 3. Same as test 4. on the other batterv. Voltage should not fali below ¢
vults or be more than (.2 volts higher or [ower than the other battery.

STARTING SYSTEM CIRCUIT fig. 2-18)

DESCRIPTION:

Fhe starting system consists of the battery, starting motor assembly. starter switch and connecting
valiles. The starting motor is energized by depressing the starter switch. Current flows from the positive
terminal of the battery. through the battery-tu-switch cable, through the switch through the switch-to-
starter vable. through the starter. to the vehicle frame. and through the frame to the negative terminal of
the battery. Faulty conneetions contribute largely 1o starter system failures.

Malfunction

Circuit Test

NOTE
Check condition of battery as shown by battery-generator indicator.
Battery must be in good condition before making these tests. |See
para 2-25.}

3. Starter fails w0 crank uor eranks O.7.68 Test | Make a visual inspection. Examine the starter terminal studs,

slowly.

battery terminals, and the engine ground strap to be certain that no loose or
dirty electrica) connections exist. While cranking with the starter. grasp all
of the battery vlamps and the batterv-to-frame connection. A sensation of
heat at any of these points indicates a poor connection. If the starter runs at
a high rate of speed. but will not turn the engine, the overrun clatch is
usially faulty. If this vondition exists remove the starter and replace the
cluteh. If the starter does not crank at all or cranks slowly. perform the
following tests:
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Table 2-4. Electrical Troubleshooting—Continued

STARTING SYSTEM CIRCUIT (fig. 2-18]

Malfunction

Circuit

Test

3. starter faiis to erank or cranks
slowly—Continued

NOTE
Coat all battery terminal post
clamps with light grease after
tests have been completed.
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6.7.68

68

0.7.68

NOTE

All reference to ground for following tests pertains to vehicle frame.

Test 2. Perform the starter voltage test. Connect low voltage cirenit tester
{50-volt range) between starter termninal and starter frame as shown in fig-
are 2-18, test 2. With the ignition switch off, depress starter switch, If
reading is 18.5 volts or more, starting switch, cables and batteries-are not
the cause of slow cranking. Check for tight engine or defective starter. If
reading is less than 18.5 volts, perform test 3.

Test 3. Perform the battery ground cable test. Connect low voltage circuit
tester (530-volt range) between battery ground terminal and starter frame as
shown in figure 218, test 3. With the ignition switch off, depress starter
switch. If voltmeter shows no or low reading. switch the volimeter range
selector to a lower range until a reading is obtained or the l-volt renge is
reached. If reading is more than 0.1 volt, remove battery ground cable and
battery terminal post clamp. Clean battery terminal post and battery
terminal post clamp with wire brush. Re-install battery cable and terminal
.post clamp and tighten all bolts securely to assure a good electrical con-
nection. Perform test again. If the voltage reading is still more than 0.1 volt,
install a new cable. and retest. If starter still cranks slowly, perform test 4.

Test 4. Perform battery-to-battery cable test. Connect low voltage circunit
tester |50-volt range] acorss battery-to-battery cable. Contact the sctual
battery posts, and not the terminal post clamp, with positive and negative
test leads as shown in figure 2-18, test 4, With the ignition switch off,
depress starter switch. If voltmeter shows no or low reasding, swiich the
voltmeter range selector to a lower range until a reading is obtained or the 1-
volt range is reached. If reading is 0.1 volts or less, cable is serviceable. If
reading is 0.1 or more, remove the battery-to-battery cable. Clean the
battery terminal posts and the terminel post clamps on the cable with a wire
brush. Re-install the cable and tighten all bolts securely to assure a good
electrical connection. Perform test again. If the voliage is still more than 0.1
volt. install a new cable, and retest. If the starter still cranks slowly, perform
test .

Test 5. Perform battery positive terminal test. Connect the low voltage
circuit tester 1530-volt range) between the battery positive post and its
terminal post clamp as shown in figure 2-19, test 5. With the ignition switch
off. depress the starter switch. If the voltmeter shows no or low reading.
switch the voltmeter range selector to a lower range until a reading is ob-
tained or the l-volt range is reached. If the reading is more than 0.1 volt,
remive the battery-to-starter switch termina! post clamp and clean the
battery terminal pust and the terminal post clamp with a wire brush. Re-
instalt the cable and tighten all bolts securely to assure a good electrical
connection, Perform test again, If the voltage is still more than 0.] volt,
install a new cable and retest. 1f the starter still cranks slowly, perform test
fi.

Test 6. Perform engine-io-frame ground strap test. Connect low voltage
cireuit tester 130.volt rangel negative lead iblack wire) to terming! post
clamp of the negative (grounded! battery terminal. Connect the positive
meter lead tred wirel 1o the starter frame, as shown in figure 2-19, test 6.
With the ignition switch off, depress the starter switch. If the voltmeter
shaws no or low reading. switch the voltmeter to a lower range until a
reading is obtained or the l-volt range is reached. If the reading is more
than 0.2 volts, check for loose bolts in the ground strap. If they are tight.
and the reading i= still more than 0.2 volts, install a new engine-to-Irame
ground strap, tightening bolts securely. Make sure frame surface area is
clean to assure good electrical contact. Retest. If voltage is less than 0.2
volts and starter still ecranks slowly. perform test 7.



Table 2-4. Electrical Troubleshooting—— Continued

STARTING SYSTEM CIRCUIT (fig. 2-19}

Malfynction

Circuit

Test

3. Starter fails to crank or cranks
slowly—Continued

CAUTION

Test 7: Make this test
carefully. Be sure that the
screwdriver does not touch
the frame of the vehicle
during this test. Remove the
screwdriver before releasing
the starter switch.

Test 7. Perform starter switch test. Loosen starting awitch screws and pull
switch housing forward to expose terminals (para 2-75). Examine terminal
nuts and cable terminals for good electrical connection. Clean and tighten
as required. With ignition switch off, depress starter switch with one hand.
With the other hand, place the blade of a heavy screwdriver between the
starter switch terminals as shown in figure 2-19, test 7, apd press hard. If
the starter cranks faster under this condition, install a new starter switch
{para 2-75), I starter still cranks slowly with a new switch, or if switch tests
good, replace starter. After starter has heen removed, turn engine flywheel
by engaging screwdriver in ring gear with transmission in neutral. If engine
will not turn, notify. direct support maintenance. If engine is free, replace
starter.

GENERATING SYSTEM CIRCUIT —25-AMPERE DC GENERATOR (fig. 2-20)

DESCRIPTION: The 25-ampere de generator electrical system consists of the following components: Battery-generator

indicator, 25-ampere dc generator, generator regulator, charging circuit insulated cable, main wiring
harness. battery ground cable and engine-to-frame ground strap. The circuit is energized by mechanical
ritation of the generator. As the de voltage builds up, the reverse current relay closes and supplies
current to the battery through the current relay coil in the regnlator. The voitage reiay coil measures the
voliage acrass the battery. When the voltage rises 10 more than 28 volis, the generator output is reduced
by varying a resistance in the generator field coil tircnit. When the engine slows down and the geperator
voltage fails substantially below the battery voltage, the reverse current relay disconnects the generator
from the battery. The charging status of the generator is indicated by the battery-generator indicator
fig. 2-15).
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Figure 2-19. Starting system_ tests.
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Table 2-4. Electrical Troubleshooting—tContinued

GENERATING sYSTEM CIRCUIT —25-AMPERE DC GENERATOR (fig. 2-20}

Malfunction

Circuit

Test

4. No charging action.

NOTE

Failure of the generator
systemi  usually  results  in
discharged or overcharged
batteries. If the batteries
become  discharged without
obvious cause, the generator
svstem may be at {fault. Quite
vften, failure of the generator
system can be anticipated by
observing the  battery-
reneratur indivator. Refer to
puragraph 2-154 and figure
215 for  correet  in-
terpretation.

3. Incerrect charging rate.

0. Low charging rate,

7. High charging rate.

2-42

CAUTION
When performing the following tests, make sure none of the ex-
posed parts or links of the adapters touch the engine or frame of the
vehicle.
NOTE
Start and operate engine until temperature is normal.
CAUTION
Disconnect battery ground cable before connecting adapter to
regulator. Reconnect battery ground cable after adapters are in-
stalled.
Test 1. Make & visual inspection. Check belt tension, bearings, loose ter-
minals on generator or regulator, frayed or broken wires, corrosion, or any
other visible signs of damage. deterioration or maladjustment. Make any
required repairs before proceeding with further tests.
Test 2. I'erform generator load test. Install adapters (fig. 2-20) at generator
and regulator, making certain connections are tight. Connect the battery
ground cable. Polarize genmerator by connecting one end of a jumper to
terminal I of the regulator adapter and briefly touching other end of jumper
to field terminal F1 on generator adapter. Conuect voltmeter, ammeter,
adapter, field rheostat and load bank as shown in figure 2-20, test 2. Start
engine and operate at high idle (1000-1200 rpm). Rotate field rheostat
dockwise until voltmeter indicates 30 volts. Switch load switch “ON™ and
rutate load bank contrel clockwise until ammeter indicates 30 amperes.
Both knobs must be adjusted, because 23 amperage increase, voltage falls
off. Adjust load bank and field rheostat until a reading of at least 30 am-
peres at 30 volts is obtained. If reading is 30 amperes, generator is ser-
viceable. If reading is less than 30 amperes, check Tor loose generator drive
beli. I drive is slipping. tighten according to paragraph 2-66 and repeat
test. If drive belt is not slipping, generator iz faulty.
Test 3. Perform generator regulator reverse current relay teat. Connect
voltmeter, ammeter, adapter and field rheostat as shown in figure 2-20, test
3. Make sure load switch in “"OF¥ ™ and field rheostat knob is in maximum
counterclockwise position. Start engine (fast idle, 1006-1200 rpm/) and
slowly rotate field rheostat clockwise unntil ammeter moves off zero.
Voltmeter must indicate not less than 24 volis when ammeter moves.
Rotate field rheostat counterclockwise until ammeter returns to zero and
continues belinw zero, Continue this reduction of generator output untit
reverse current relay opens and ammeter returns to zero, indicating
generator is disconnected from battery circuit.
CAUTION
If ammeter does not return to zero before it reaches left end of scale,
replace unserviceable generator regulator. Repeat test with newly
installed regulator. Ammeter must return to zero when generator is
nat charging,
NOTE
Voltage regulator and current limiter tests .are usually made
consectitively : therefore. the circuit tester connections are the same.
Lhuring the voltage regulator test the load bank switch is "OFF™
and only open voltage is tested ; the load bank and ammeter are not
in the circuit. .
Test 4. Perform voltage regulator test. Connect voltmeter t30-volt range),
ammeter §30-ampere rangel. load bank and adapters as shown in figure 3-
21. test 4. Switch load bank switech to “OFF™ and remove link from
regulator adapter. Start engine and set at fast idle 11000-1200 rpm). The
voltmeter should register the voltage regulator setting of 28 =+ 1 volts. If
voliage is not in this range, the generator regulator is faulty.

“Test 3. IPerfurm curcent limiter test. Cannect voltmeter. ammeter, load

bank and adapters as shown in figure 2.2}, test 3 isame as test 4). Leave
engine operating at fast idle. Set load bank control all the way coun-
terclockwise, and switeh load bank switch "ON™. Rotate load bank knob
cockwise until voltmeter reads 23-24 volts and read ammeter. The am-
meter should read 24-27 amperes steady. If current is not in this range, the
generator regulator is fanity. If regulator is good, perform test .
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Table 2-4. Flectrical Troubleshooting— Continued

GENERATING SYSTEM CIRCUIT —23-AMPERE DC GENERATOR ifig. 2-20)

Malfunction

Circuit

Test

8. incorrect charging
charge or high chargel.

rate

{Low

3.0.5.08

5.0.5.068

L.2.2A

7. & gen-
erator
grounding
circuit

CAUTION
Do not allow voltmeter to go below ww volts while making this
test.

Test 6. Perform charging circuit insulated cable resistance test. Connect
voltmeter (50-ampere rangel, adapters and field rheostat as shown in fig. 2-
23, test 6. Set field rheostat to ""OFF " position. Start engine and set at fast
idle (1006-1200 rpm}. Slowly rotate field rheostat clockwise until ammeter
indicates 20 amperes of charging current. Voltmeter should read zero on
HU-valt range. Switch the voltmeter range selector to a lower range untii a
reading is obtained or the I-volt range is reached. The voltage should read
0.3 volt or less. If voltage reading is excessive, perform the main wiring
harness test itest 7, below}.

Test 7. Perform main wiring harness test. Connect voltmeter {50-volt
rangel, ammeter {3(-ampere range}, adapter and field rheostat as shown in
fiyr, 2-22, test 7. Set field rheostat to “OFF ™ position. Start engine and set at
fast idle 11000-1200 rpm). Rotate field rheostat clockwise until ammeter
indicates 20 amperes of charging current. Voltmeter should read zere on
5U-volt range. Switch the voltmeter range selector to a lower range until a
reading is ubtained or the 1-volt range is reached. The voltage should read
0.1 volt. If voitage is over 0.1 volt, the fault is in the battery cable or wiring
harness. Perform starter switch and cable test ifigs. 2-18 and 2.19, tests 3,
4, 3i. I starter switch and cable check out correctly, main wiring harness is
Laulty. If test 6. above, shows a high voltage drop. and this test {main wiring
harness test) shows satisfactory performance, perform test 8.

Test 8. Perform generator-to-regulator assembly cable inspection. 1f test 6
indicates that the generator to positive batiery terminal circuit has more
than 0.3 volt drop. and test 7 indicates the main wiring harness has less
than 1,1 volt drop, remove the generator-to-regulator cable assembly for
inspection. Disassemble the connectors and inspect the soldered con-
nections to the terminals. If these connections are fraved or broken, or if the
vable is in generally poor condition, install a new cable.

Test 9. Perform generator-to-ground resistance test. Connect voltmeter (30-
volt range) directly between generator frame and battery ground terminal
pust. The puositive voltmeter lead connects to the battery ground terminal
pust. Connect the ammeter | 50-ampere range), adapters and field rheostat
as shown in figure 2-22, test 9, Start engine and operate at high idle (1000-
[200 rpmt. Rotate field rheostat clockwise until ammeter registers 20
amperes of charging current. Voltmeter should read zero on 50-volt range.
Switch the volimeter range selector t¢ a lower range until a reading is
obtained or the l-volt range is reached. The voltage should read 0.1 volt or
less. If voltage is over 0.1 volt check generator regulator ground con-
nections. battery ground connections, engine-to-frame cable, and generator
monnting bolts and flanges for clean and tight connections. Also perform
tests 3. 4 and 3 as described in Starting System, figures 2-18 and 2-19.

245



b A A

ALTERNATOR
AND REGULATOR

- ' RECTIFIER
BANKJ RADIC INTERFERENCE
1 SUPPRESSION CAPACITORS
TERNATOR —t p—
STATORS | rosimve 5 .
ole
=j > # \ % __24voLT
NEGATIVE  VEHICLE I BATTERY
ALTERNAYOR 7| L FRAME T VEHICLE
FIELD oy / IGNITION == FRAME
GROUNDED TO SENSING LEAD .~ 11
ALTERNATOR FRAME i{.g 568 IGNITION
T, Y N Y S - M 5K SWITCH
i A S g M 2 —
I Y SN S S {5) TERMINALS ON PLUG-IN CONNECTOR
OM REGULATOR (*2 TERM NOT USED}
A

IRECTIFYERS

s.c.R'.siL{:

DRIVER
TRANSISTOR ZENER

REGULATOR
7o} SECTION

X SCR=1 3 {NPN SILICON)  DIODES 500
/ POTEMNTIOMETER
Y N ATHODE~ ~ < (ouTPUT
T L CATHODE 22MF) ADJUSTMENT)
FIELD 3008 .
; DISCHARGE ] | T\ :
;  RECTIFIR BASE BIAS _ RIPPLE FILTER ]
- o - - -- RESISTOR — -~ CAPACITOR
1
wEJ o

AT 9557

Figtre 2223, Wiernator systonr qwiring dingram,



Tabile 2-1. Eloctrical Troubleshooting—Continued

GENERATING SYSTEM CIRCUIT (Alernator} (fig. 2-23)

DESCRIPTION:

The aiternator system consists of a 6¢-ampere, 24-volt, negative ground alternator and internal voltage
regulator and rectifier assembly. The circuit is energized by mechanical rotation of the alternator, which
generates alternating current (ac). The alternating current is changed to direct current {de) by the
rectifier bank, and the output voltage is maintained at 281 volts by the voltage regulator. This 28
volts is used to charge the vehicle battery and to assist the battery in carrying the electrical load of the
vehicle. For further detailed information, refer to TM 9-2920-225-35 (Model 3002AA, group 4).

CAUTION

The alternator is relatively new and unfamiliar to military vehicles. It is very important that the
following precautions are observed to prevent damage to the afternator and regulator.
I. NEVER reverse the battery connections, ALWAYS check the battery connecting cables with
a voltmeter before any attachments are made to be sure that the negative cable will be connected
to the slternator frame and the positive cable to the aiternator positive terminal. Reversal will
immediately burn out the rectifiers, which cannot stand the reverse polarity.
2. Booster batteries for cold weather starting must also be properly copnected. Make sure that
the negative cable of the booster battery connects to the negative terminal of the vehicle battery,
and the positive cable to the positive terminal. If in doubt. use a voltmeter to check. NEVER
make a tria! connection by "flashing™ the cable.
3. ALWAYS disconnect the battery cables before connecting a fast charger to the battery.
4. NEVER use a fast charger for starting the engine. Use another battery or a booster made for
the express purpose of starting engines.
3. NEVER disconnect the voltage regulator sensing lead (ignition lead No. 568) while the
engine is running. This is the only information the regulator has on the battery voltage. If the
lead is remaved, the alternator will burn itself out trying to reach 28 volts.
6. NEVER ground the alternator output terminal. The internal resistance is very low and an
external short circuit will overload all the regulating and generating circuits, resulting in purn-
out.
7. NEVER operate the alternator wish the ignition sensing terminal energized uniess a load is
connect to the alternator outpat.
8. NEVER try to polarize an alternator. It is not necessary and could result in expensive
damage.

. NEVER disconnect batteries with -engine running.

NOTE

Start and run engine at fast idle until normal temperature is reached.

Malfunclion

Test

9. Alternator not charging.

NOTE

Failure of the alternator
usually results in discharged
or overcharged batteries. If
the  batteries  become
discharged withount obvious
cause, the alternator may be
at fault. Qhuite often, failure
of the alernaior may be
anticipated by observing the
battery-generator indicator.
Refer 10 para 2-25a and
figure 2-15 for correct in-
terpretation.

Test 1. Make 2 visual inspection. Check belt tension {para 2-66), bearings.
loose terminels on alternator. batteries and starter switch. Also look for
frayed or broken wires, corrosion or. any other visible signs of damage,
deterioration, or maladjustment. Make any required repairs hefore
proceeding with lurther tests.

NOTE

Test batteries for proper charge before further testing (para 2-25).,

Test 2, Perform alternator output test. Start the engine and run it at 1300
to 2000 rpm for 15 minutes. Connect a voltmeter (multimetert from the
alternator output terminal to the alternator ground termjnal, as shown in
figure 2-24 test 2A. The voltmeter should indicate 28=+1 volts. If the
voltage reading is less than 27 volts, stop the engine and note the voitage
indicated. II the voltage reading remains the same as when the engine was
nnning, disconnect the ignition sensing lead No. 368. Connect the voli-
meter from the alternator ground terminal to the end of the lead No. 368
from the ignition switch. as shown in test 2B, Turn on the ignition switch
(INONOT START THE ENGINE). The voltmeter should indicate 241
volts. [f the voltmeter indicates no or very low volts, repair or replace wire
No. 308, and retest. If 24 volts is now indicated. reconnect the ignition
sensing wire te the alterpator ignition lerminal.
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Table 2-4. Electrical Troubleshootin 32— Continued

GENERATOR SYSTEM CIRCUIT iAlternator} ifig. 2-23)

Maifunction

Cireuit

Test

O. Alternator not charging—
Continued

3,5,568

Repeat the alternator output test labove). If the alternator still has no
output, replace the alternator with a known good one. 1f the alternator still
has not output, replace the alternator with a known good one. If the
alternator output is greater than 28.5 volts, or less than 27.5 wvolts, remove
the plug from the front flange of the alternator. Adjust the output control
until the volimeter indicates exactly 28 volts. If the output veltage cannot
be adjusted to this voliage, replace the alternator with a known good one.

Test 3. Perform alternator load test. Connect the Jow voltage cirenit tester
as shown in figure 2-24, test 3. Be sure the voltmeter is on the 50-volt range,
the ammeter on the 100-ampere range, and the load bank switch in “QFF”
position. Set the coarse load contral to "OFF"” or minimum. coun-
terclockwise position. Start the engine and run at 1000-2000 rpm. Set the
load bank switch to “ON" position and adjust the load control until the
ammeter indicates 4 amperes.

Note the voltmeter indication at this time. If the voltmeter indicates 27
volts or more, the alternator is operating satisfactorily. If the voltmeter
indicates slightly less than 27 volis, remove the plug at the front of the
alternator and adjust the output control to exactly 28 volts. If the voltmeter
indicates Jess than 27 volts and cannot be raised to 28 volts, perform the
cable tests.

Test 4. Perform alternator-io-battery cable test, Connect the low voltage
circuit tester as shown in figure 2-23, test 4. Start the engine and run at
10900 10 2000 rpm for 15 minutes. Tura the load bank switch “ON™ and
adjust load bank control until 40 amperes is indicated on the ammeter.
Connect the voltmeter from the alternavor output TERMINAL STUD to
the positive batterv POST. Adjust the voltmeter range switch until a
reading is obtained or the l-volt range is reached. If the meter reading
exceeds 1.0 volt, turn off engine and examine all econnections between the
alternator and battery for louse connections, frayed wires and dirt, Clean
and tighten all connections. Repeat the test. If the total voltage drop is still
more than 1.0 volt, eonnect one volimeter lead direetly on the alternator
terminal bolt, and successively touch each test point {alternator cable,
starter switch, battery cabie terminaisi. As each test point is touched, a
small voltage drop of about 0.1 should be seen. If there is a sudden voltage
jump at any connection touched. investigate the previous connection or
cable. When a 1.0 volt or Jess drop has been obtained and the alternator
output is still much less than 27 volts in test 3, perform the alternator
ground cable test.

Test 5. Perform alternator ground cable 1est. Set up eguipment as in test 4,
above. Connect the voltmeter from the negative hattery terminal (scraped
well} to the ground terminal on the alterpator. {Be sure to touch the ter-
minal, not the cable end.) Start the engine and run at 1000 to 2000 rpm for
15 minutes. Adjust the load bank {as in test 4, above) for 40 amperes. The
voltmeter should read less than 0.1 volt. If more, investigate and clean the
alternator ground cable. Repeat test 3, above.
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Tabie 2~ Electrical Troubleshovting— Cantinaed

GENERATING SYSTEM CIRCUIT (Anernator ifig. 2-23)

Malfunction Cireuit Test
9, Allernator not charging— 0.08.7 Test 6. Battery cable test. Refer to tests 3, 4, 5 and 6 of Starting Tests,
Camtinued figures 2-18 and 2-19. When &ll cables have been tested and repaired (as

required) repeat test 3, above. If the alternator output still cannot be ad-
Justed to 27,5 volts, replace the alternator with a known good one.

1. AMernator not charging, and 3 Test 7. P'erform the rectifier integrity test. Be sure engine and ignition
batterv discharges even if vehicie is switch are “OFF". Remove the cable from the alternator output terminal as
nol in use. shown in figure 2-26, test 7 A. Touch the cable 10 the terminal in a

darkened area. If there is any indication of sparking, one or more rectifiers
or the radio sup{)ression filter is defective. If no sparks appear, connect the
ammeter in the line ps shown in figure 2-26, test 7 B. Touch ammeter test
lead to the output terminal of the alternator. There should be no indication
on the meter except a small jump at the moment of connection. If there is
any meter indication, the alternator has internal leakage and will discharge
the battery in a day or two, depending on the severity of the leakage. If the
meter has an indication, replace the alternator with a known good one. If
the meter has no indication, reinstall the cable and tighten securely.
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Table 2-1. Fiectrical Troableshooting—Cuntinued

IGNITION SYSTEM CIRCUIT (fig. 2-27

DESCRIPTION:

The ignition system produces and deiivers high voitage surges to each spark plug in turn at correctly
timed intervals relative 1o the respective piston pesiticn.

When the distributor contact points are closed. current flows from the battery through the ignition coil
low voltage cireait, then through the closed contact peints and back 1o the battery throngh ground. This
is known as the primary circuit.

A ballast resistor is incorporated in series with the coil primary winding to reduce the primary carrent
and prevent uverheating of the coil, and to maintain a nearly constant current flow throughout the
voltage range.

Standard amtomotive ignition systems would not function properly without a condenser. The condenser
prevents arcing at the distributor contaet points when they begin~to open, by providing a place for
eucrent o How nntil the foints are safely separated.

When current flows through the primary circuit, a magnetic field is built up in the coil. As the circuit
breaker cam rotates, it opens the contact points and breaks the primary circuit. The magnetic energy is
transformed into a high voltage surge lapproximately 25,000 volts) sufficient to establish a spark at the
spark plog gap. )

In wddition to ¢lusing and opening the contact points so that high voltage surges may be produced in the
cobl. the ignitor delivers these high voltage surges to the correct spark plug, at the correct instant, This is
accompiished by the rotor, cap and bigh tension wiring and is known as the secondary circuit.

A pair of meta) tubes are connected to the ignitor assembly. cne to the vacuum pump and the second to
the carburetor air intuke. These lines are necessary to keep the ignitor purged of corrosive gases
generated by the electrical ares.

. CAUTION
F thesie purge lines are not in place, the ignitor assembly will deteriorate rapidiy,
Malfunction Cireuit Test
1. Eagine will aot start 12 Test 1. Perform secondary circuit voltage test. Remove each spark plug

{2, Engine wiil not start

cable from its spark plug. Crank the engine with the starter ignition switch
on | whiie holding the spark plug cable end one-fourth inch from cylinder
head ax shown in figure 2-27, test 1. I a spark jumps the gap between the
vable and head. the spark plug 1s defective. dirty. or has incorrect electrode
gup adjustment. If. after cleaning. adjusting. or replacing spark plugs. the
engine still does not start, check the fuel system (para 2-42) and distributor
timing tpara 2-7 1k a spark does not jump the gap. proceed with test 2.
12 Test 2. Perform primary circuit resistance test. Connect adapters, jumper
wire and voltmeter as shown in figure 2-27, test 2. Select stlvolt range.
Turit on ignition switch. 1F the voltmeter shows low or no reading, swich
the voltmeter range selector 10 a lower range until a reading is obtained or
the I-volt range is reached. If vulimewer reads less than 0.2 volt. ignition
switeh and primary circait connection are normal. A reading of more thaan
U2 volt indicates a Eanlty pnition switeh or primary cirenit. Tarn switeh to
TOFFT and to "ON several dmes, U meter indicates a different voltage
eucl time switeh b turned on, eheek {or loose or corroded conpections,
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Table 2.4. Etectrical Troubleshooting—Continued

IGNITION

SYSTEM CIRCUIT tfig. 2-27%)

Malfunction

Circuit

Test

13. Engine starts hard or stalls easily

14. Engine misfire at high speed and
under load. or is hard to start.

13. Engine runs unevenly

12

Test 3. Perform breaker point resistance test. Connect voltmeter and
adapter as shown in Fig. 2.28. test 3. Select 50-volt range on voltmeter.
Turn ignition switch to “ON" position. Actuate starter switch for short
intervals uptil voltmeter reads zero. or very low value. Breaker points are
now closed. Switch the voltmeter range selector to a lower range until a
reading is obtained or the -volt range is reached. A reading of less than 0.2
vilt indicates that breaker points. internal primary connections and
distributor ground are normai. A reading of more than 0.2 volt indicates a
poor distributor ground to engine or burned and pitted breaker paints.

Test 4, Perform breaker point dwell test. Connect dwell meter and adapter
as shown in figure 2-28, test 4. Set dwell meter sefector switch to 4-cylinder
pusition. Start and operate engine at 600 rpm. Observe dwell meter. A
reading of 39-44° indicates normal breaker point gap setting. A reading of
maore than 44 degrees (smzll gap! may be a cause of hard starting. A
reading of less than 39° igap too large). may cause engine to misfire at high
speeds or when pulling a heavy load.
NOTE

Linition timing must be checked whenever breaker point gap is

adjusted.
Test 5. Perform dwell variation test. First, perform breaker point test
shown in figure 2-28. test 4. Slowly increase engine speed from 600 rpm to
15300 rpm and obzerve the highest and lowest dwell indication on dwell
meter. A variation of less than 3° indicates distributor shaft and bushing
are within spevification. If a variation of more than 3 degrees is noted.
check breaker point spring tension and possible binding of meveable point
on its pivid prior o declaring distributor faulty.
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Falile 2-4. Electrical Troubleshooting~Continued

IGNITION SYSTEM CIRCUIT ifig. 2-27)

Malfunction

Circut

Test

Lo. Engine has spark knock on hard
pull, overheating, hard starting, lack
of power,

17. Engine runs unevenly, misfires at
high speed, spark knock on hard pull.

6.7,12,68

6,7.12.68

Test 6. Perform ignition timing test. Clean crankshaft timing notch and
painter {fig. 2-29). Connect techometer and adapter as shown in figure 2-
28, test 4. Connect adapter and timing light as shown in fig. 2-29, 1ests 6
and 7. Start engine and set idle speed at or heiow 500 rpm, Timing notch
alined with pointer indicates ignition timing is in correct sdjustment.
Timing notch above pointer or below pointer indicates incorrect ad-
justment.

Test 7. Perform ignition timing advance test. Connect tachometer, adapter
and timing light as shown for test 6, above. Start and operate engine at 500
rpm. Use timing light to observe timing notch and slowly increase engine
speed to 15300 rpm. Hold engine speed at 1500 rpm and observe timing
notch. If timing notch moves from pointer, distributor governor mechanism
is vperating normally. If timing noteh does not move ot jumps Irom pointer,
disiributor is faulty. 1f timing notch moves back and forth when engine
speed is held cunstant, replace distributor and repeat test. If timing mark
still moves back and forth, engine timing gears may be worn. Notify direct
support maintgnance unit.
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Tabln 2-1. Elocerical Troubleshooting—Continued

LIGHTING SYSTEM CIRCUIT (fig. 2-30)

DESCRIPTION:

Light cireuits are controlled by the light switch on the instrument panel. Each light is connected to the
light switeh by connectors, wiring harnesses and cables; cables are identified by numbered tags near the
end of each cable. A circnit breaker in the light switch protects the lighting system from overload. The
lighting system is waterproofed.
The light cirenits are energized from the battery through eirenits 6, 5 and 15. Individual or groups of
fights are selected by the light switch, except the stoplamp, which is energized by a hydraulically-
operated switch in the brake hydraulic system, and the directional signal system, which has an in-
dividual actnator / selector on the steering column. To test the operation of the lighting system, refer to
TM 9-2320-218-10 for operating instructions for the light switch.
_ NOTE
On M151A2, M825, and M718A1 vehicles the stoplight is operated by an electro-mechanical
switch which is attached to the brake pedal support, and is activated when force is applied to
brake pedal. :

Malfunetion

Circuit Test

NOTE
Before attempting to troubleshoot the lighting system, refer to the
TM 9.2320-218-10 to become familiar with the lighting
arrangement for each switch position and the nomenclature for
each light.

18. Generally unsatisfactory lighting 6.5.15, Test 1. Perform a visual inspection. Inspect connections at the light switch
{flickering. dim. frequent buraouts, 17,1891} and each individual light. Inspect all ground connections at light assem-

intermittent)

21.22,23 blies. If grounds are rusty or dirty, remove ground wire, scrape metal until
24 clean, and reconnect, tightening securely. After tightening, coat the ares
with grease or other rust-reducing compound. If the complaint is short lamp
life. or frequent burnout of lamps. check for high generating system voltage
frefer to figs. 2-20 or 2-24), or loose iamp housings or components that
would cause excessive vibration. Before discarding a lamp that has been
removed, test it in another known good light socket or with an ohmmeter, to
determine whether the lamp or socket is at fault.
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Tuble 2-4. Electrical Troubleshooting—Continued

LIGHTING SYSTEM CIRCUIT {fig. 2-30}

Malfunction

Circuit

Test

9. Headlight {one side) inoperative.

20, Headlights i(both sidesi

inoperative.

21. Blackout and marker lights

inoperative.

17,18,91

16,17,18

19,20
91,491

NOTE
The following voltage tests may be performed with either the
multimeter, or the voltmeter section of the low voltage circuit tester.

Test 2. Perform service headlamp connector voltage test Disconnect
connector and connect voltmeter as shown in figure 2-30, test 24. Turn
lighting switch to “SER DRIVE" position. If no voltage is indicated,
operate dimmer switch. If 24 volts is indicated, make a resistance test of the
larnp unit. If not reading is indicated, in either position of the dimmer
switch, and the other beam of the headlight operates, the wiring harness for
headlamp to dimmer switch is unserviceable, Turn light switch to “OFF"™.
Connect the multimeter between lamp terminals 91 and 18, as shown in
figure 2-30, test 2B, If the muitimeter needle moves past the center of the
scale, connect the leads between terminals 91 and 17, and repeat. If the
needle does nat mave with either test, replace the lamp with a known good
one, If replacement lamp unit does not light, pin connector of headlamp
body may be faulty. =
Test 3. Perform service headlamp voltage test {both sidesi. Check for
woltage at connectors of both lamps as in test 2. If voltage is not present,
disconnect No. 17 and No. 18 wires at dimmer switch. Connect voltmeter
as shown in figure 2-30, test.3. Check for voltage at exposed terminal No.
17 of the dimmer switch. If voltage is not present, actuate switch. Repeat
this step for expused terminal No. 18 of the dimmer switch. If 24-volt
reading is indicated at No. 17 and No. 18 switch terminals, but not at
headlamp connectors, wiring harness from headlamps to dimmer switch is
unserviceable. If voltage readings are not present at No. 17 and No. 18
dimmer switch terminals, remove No. 16 wire and connect the positive lead
of the voltmeter to the No. 16 wire {not the dimmer switch terminall, to see
if supply voltage is present. If voltage is indicated, replace dimmer switch;
if po voltage is indicated, perform lighting switch connector voltage test (fig,
2.33. test 9) 1o determine if lighting harness from dimmer switch to lighting
switch is unserviceable. ’
Test 4. Perform front blackon: lamp connector voltage iest. Connect
voltmeter as shown in fig. 2-31, test 4. Turn lighting switch te “BO
DRIVE™ pasition. If 24 to 28 volts in indicated, replace bulb; if new bulb
does not light. check for corroded, dirty or defective socket and wire
assembly. If no reading is indicated, perform lighting switch connector
voltage test (fig. 2.33, test 9} to determine if wiring harness is un-
serviceable,

NOTE :
See figure 2-31 for illustration of above test 4 procedures on
M151A2, M825, and MT718A1 vehicies.
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Table 2-4. Electrical Troubieshnoting;Cominued
LIGHTING SYSTEM CIRCUIT (fig. 2-301

Maltunction

Circult

Test

22. Rear lights inoperative.

23, One or more trailer lights out
{(Trailer receptacle inoperative).

24. Rear lamps inoperative {test to
determine if cause of failure is
lighting switch or wiring harness).

21, 22,
23, 24

21, 22, 23,
24A. 2418
90, 490

21, 22, 23,
24, 28. 77
iM131,
MI131A1.
& MT18
vehs. onlyi
21, 22, 23,
24, (M151A2,
M325. &
M7T18A1
vehs.

Test 5. Pérform rear lamp connector voltage test. Connect the voltmeter as
shown in figure 2-31, test 5. Turn lighting switch to position corresponding
to position of faulty rear lamp; if stoplight, depress brake pedal. If 24 10 28
valts is indicated, replace bulb; if new bulb does not light, check for
corroded. dirty or defective socket and wite assembly. If no voltage reading
is indicated, perform lighting switch connector voltage test tfig. 2-33, test 9}
to determine if wiring harness is unserviceable.

Test 6. Perform trailer connhector voltage test. Turn lighting switch to
position which should light inoperative trailer lamp. Connect voltmeter as
shown in figure 2-32, test 6, to appropriate connector socket of inoperative
circuit. If 24 to 28 volts is indicated at correct connector socket, check the
No. 90 wire ground connection. If No. 90 wire is tightly grounded. trailer
electrical system is faulty. If no reading is indicated at correct connector
socket, perform chassis harness connector voitage test (test 7 below ),

Test 7. Perform chassis harness connector voltage test. Remove rear
chassis harness connectors. Connect voltmeter as shown in figure 2-32, test
7. 10 appropriate connector socket for inoperative circuit. Turn light switch
to position which should light faulty lamp; if stoplight is the inoperative,
circuit, depress brake pedal. If 24 to 28 volts is indicated check rear harness
from rear chassis connector to inoperative lamp for broken or chafed wires,
1f no reading is indicated for blackout marker or service lamp connector
terminals, perform lighting switch voltage test (fig. 2-33. test 9). If no
reading for stoplight circuit terminals (brake pedal depressed with lighting
switch in correct position ). perform stoplight switch test (fig, 2-33. teat §).

2-63



T

TRA

AILER CONNECTOR

{{

WIRE NO. cIRcUIT (TEST ) PIN

WIRE_NO, CIRCUIT lTES_T )

2] SERVICE REAR LIGHT
22-460 | SERVICE STOPLIGHT (RH)
22-461 | SERVICE STOPLLGHT {LH)

23 B.O. STOPLEGHT

24 B.O. MARKER LIGHTS

77 FUEL PUMP

24A REAR B.O. MARKER {LH)
22-451 | SERVICE STOPLIGHT (LH)
248 REAR B,0, MARKER (RH)
90 GROUND 7O FRAME
21 SERVICE REAR LIGHT
23 B.O, STOPLIGHT
490 8.0, MARKER LIGHTS
22-460 | SERVICE STOPLIGHT {RH)
NONE | NOT USED
90 GROUND TO FRAME
NONE | NOT USED
NOMNE 1 NOT USED
NOTE, REFER TO TRAILER MANUAL
FOR TYPE AND LOCATIOMN OF LIGHTS.

ZETrR-ITMMmgOT R

VEHICLE
FRAME

TEST 6. TRAILER CONNECTOR VOLTAGE TEST
PLUG

NOTE: SEE WIRE TABLE
SOCKET ABOVE LEFT

MUST BE
1N POSITION FOR
LIGHTS BEING TESTED

swgal

L
S
-

1L

é I

A \!. o 50-VOLT RA

e, 7 FRONT

SNV LILLLL T e T
0 o
L VERICLE
REAR HARNESS L L LTI TTE I erame
TO REAR OF VEHICLE
TEST 7. REAR HARNESS CONNECTOR VOLTAGE TEST AT 9566

Figure 2-32. Lighting system tests,



1 o 4

ELECTRO-MECHANICAL JUMPER FROM HYDRALULIC
STOPLIGHT SWITCH 24-VOLT TERMINAL STOPLIGHT SWITCH

-
=75 -

—75

CHECK FOR
24 VOLTS

CHECK FOR
24 VOLTS

TO VEHICLE FRAME TO VEHICLE FRAME

MI51A2, MB2S AND M7 1BA1

MISE MISTAL MISTAIC AND M7 1B
LIGHY SWITCH
IN STOPLIGHY
POSITION

TEST 8, STOPLIGHT SWITCH VOLTAGE TEST

SOCKET [ WIRE NO. CIRCUIT SOCKET ! WIRE ND, | CIRCLAT
A 75 STOPLIGHT SWITCH A 75 STOPLIGHT SWITCH
] 40 PAMEL LIGHTS B 40 PAMNEL LIGHTS
c 22 SERVICE STOPLIGHTS < 22 SERVICE STOPLYGHTS
V] 19 0.0, DRIVING LIGHT o 19 8.0. DRIVING LIGHT
£ 20 8.0, MARKER LIGHTS E 0 B0, MARKER LIGHTS.
F i5 BATTERY POS, 24 VOLTS H 15 BATYERY POS. 24 VOLTS
H 21 SERVICE REAR LYGHTS H 21 SERVICE REAR LIGHTS
4 467 DIRECTIONAL INDICATOR H 450-451 | DIRECTIONAL IMNPICATOR
X 75 STOPLIGHT SWITCH K 75 STOFLIGHT SWITCH
L 491 PARKING LIGHT 1 NONE MNOT USED
M 16 SERVICE HEADLIGHTS M 15 SERVICE HEADLIGHTS
N 23 8.0. STOPLIGHT [N 3 £,0. STOPLIGHT

COMNNECT JUMPER
FROM "F" TO
FAULTY CIRCLUIT

MI51AT, M825 AND MTI1RAT MI51, MISTAL MISTAIC AND MT0

w
TO VEHICLE
FRAME

AT 39837

Figure 2-33. Lighting system tests,



Table 2-4. Electrical Troubleshooting—Continued
LIGHTING SYSTEM CIRCUIT (fig. 2-301

Malfunction

Circuit Test

NOTE
Electrical wire connection No. 77 shown in test 7 of figure 2-32 is
for the electrical fuel pump. MI151A2, M825, and MT718A1

vehicles do not have this wire.

25, Stoplight inoperative {stoplight 75 Test 8. Perform stoplight switch voltage test. Move lighting switch to

switch test).

“STOPLIGHT™ position. Disconnect connector from the stoplight switch
located under the cowl panel on the bottom of the master cylinder sssembly.
Connect voltmeter as shown in figure 2-33, test 8. Check for voltage at one
of the two No. T5 wirea. If voltage is indicated, jumper that wire 1o one
terminal of the stoplight switch. With brake pedal depressed, use positive
voltmeter lead to check for voltage at exposed stoplight awitch terminal, If
24 to 28 volts is indicated, stoplight switch is serviceable. If no reading is
indicated at either of the two No. 75 wires, perform lighting switch con-
nector voltage test (test 9} to determine if wmng harness is broken or if
lighting switch is unserviceable.
NOTE

See figure 2-33 for an illustration of above test 8 procedures for the
electro-mechanical stoplight switch on M15142, M825, and
M71841 vehicles.

26. Lamps will not light (some lamps 15, 16, 19,| Test 9. Perform lighting switch connecior voltage test. Remove lighting

will not light).

20, 21, 22 | switch from dash panel and disconnect harness connector. Connect volt-
23, 40, 75,] meter between vehicle frame and socket (F) of lighting switch harness as
460, 461 shown in figure 2-33, test 9. If 24 to 28 volts is not indicated, check wiring
harness circuits Nos. 5 and 16 from starter to lighting switch for broken
wires or loose connections. If 24 to 28 volts is indicated on socket {Fj of the
connector, connect a jumper wire from (F) socket to socket of faulty eircait.
If lamps light with jumper wire connected, replace lighting switch. If some
lamps do not light with jumper wire connected, check wiring harness from
lighting switch to inoperative light or rear harness connector for broken
wire,

DIRECTIONAL SIGNAL SYSTEM CIRCUIT (fig. 2-34)

DESCRIPTION:

2-66

Two types of directional signals are in use on these vehicles. Early production vehicles are equipped with
a mechanical system, and later production vehicles nse a solid state (transistorized) aystem. The
mechanical system is considered obsolete and will not be covered in detail in this manual. The solid state
system congists of a directional signal control assembly (mounted on the steering column), a flasher unit,
connecting cables, and four lamps. The two front lamps are individual units. The rear lamps are
combined with the service stoplights. The system is energized by setting the light switch to
“STOPLIGHT " position, which supplies 24 volts via wire 460461 to terminal “G" of the directional
signal control unit. Moving the control unit lever to indicate a left turn connects terminal “G" to ter-
minal “'F™ and supplies 24 volts to the flasher unit. At the same time, it connects the output of the
flasher to the left front trun indicator light and the left rear stoplight, and activates the control unit
indicator lamp. The hydraulic stoplight switch is also disconnected from the left rear stoplight to prevent
it from overriding the flasher unit. The right rear stoplight remains connected to the hydraulic stoplight
switch and operates normally when the brakes are applied. Moving the directional signal control lever 10
indicate a right turn causes the same action to occur on the right hand side of the vehicle. Moving the
directional signal control lever to "FLARE" position connects all four lights {the two front turn in-
dicators and the two stoplights) to the output of the flasher unit and disconnects hydraulic stoplight
switch from both stoplights, An overall test of the system is to perform all functione of the directional
signal control switch and observe the action of the lights as described above. Figure 2-34 shows a wiring
diagram of the complete system circuit.
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l STOPLIGHT
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SERVICE
STOPLIGHT
MULTIMETER
22-460 CR
Fi-461
%
24
F)
i’

—
D

FROMNT
JURN SIGNAL
LIGHTS

{M151, M151A1, MISI1AIC
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Figure 2-34, Directional signal system lests,
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Table 2-4. Efeqtr:'ca! Troubleshooting— Continued

DIRECTIONAL SIGNAL SYSTEM CIRCUIT (fig. 2-34)

DESCRIPTION

Continued

iM151A2, M325, and M718A1}: The solid state directional signal system on the above vehicles
consists of a directional signal control assembly (mounted on vehicle's steering column), a flasher unit,
the connecting cables, and the four signal lamps, two lamps at the front of the vehicle and two at the
rear. Each front signal lamp is combined with a parking lamp and a blackout marker lamp to form one
complete lighting unit. Each rear signal lamp is combined with a service taillight, a blackout marker
lamp. and a blackout stoplight lamp into one complete lighting unit (fig. 2-34). In addition, the rear
signal bulb functions as the service stoplight. The system is energized by setting the light switch to
*STOPLIGHT™ position which supplies 24 volts via No. 67 wire to terminal “‘G™ of the directional
contirol unit. Moving the control unit lever either up or down indicates either a right or left turn is being
made, and activates the flasher unit and turn signal lamps at front and rear. At the same time, the
stoplight switch on the side the turn is being made is disconnected so it will not override the flasher unit.
But the stoplight switch on the opposite side of the vehicle is till connected, so this switch will activate
the stoplight when the brake is applied and warn traffic in the rear that a vehicular stop is being made.
Move the directional control unit lever into the “HAZARD WARNING™ position connects all four

*directional lights (front and rear| to the output of the flasher unit and at the same time discornects both

the stoplight switches from both rear stoplight lamps. An overall test of the directional circuit system can
be made by performing all the functions mentioned above with the control unit lever and ohserving what

happens.
NOTE
If the vehicle is equipped with a mechanical flasher system, troubleshooting should be limited to
a lamp check (teat 1, below} and visnal inspection for loose connections, poor ground, or frayed
cables. If defects are found which cannot be corrected by minor repair, replace both mechanical
units with the solid state flasher repair kit {see TM 9-2320-218-20P). Do not make a partial
replacement; replace both mechanical flasher units with the complete solid state kit.

Malfuncuon Cireuit Test
27. Individual lamps do not light 400, 461 Test 1. Perform lamp continuity test. Set main light switech 1o
with directional signal control lever in 232.460, “STOPLIGHT™ Puosition. Trv all positions of directional signal control
any position. 23.461 lever, and observe which lights do not light in any position of the lever.

248

Have assistant depress brake pedal and observe stoplights. If stoplights
light, rear lamps are operationsl. 1f stoplights do not light, or if front turn
indicators do not light in any position of the contral lever, turn light switch
to “OFF" and disconnect connector 460, 461, 22-460 or 22-461, as
required (lig. 2.34 1. Set up multimeter for continuity test Ifig. 2-131. Touch
red lead to connector on light, as shown in figure 2-34. test 1. If the meter
needle deflects to approximately 5 ohms, the lamp is normal and the trouble
is elsewhere. If the meter does not deflect at all (infinity reading) replace
lamp with a.known good one, and retest. If meter still shows infinity or
coneiderably more than 5 ohms, touch red test lead to the lamp housing,
making sure to scrape through the paint to the bare metal. If the meter does
not deflect completely to zero ohms, inspect the ground connection,
removing the ground wire and scraping all metal surfaces bright, and
reconnect. When light has been restored to 3 ohms, reconnect the connector
and test the directivnal svstem agein. If trouble still exists, perform wire
harness tests,

400, 461, | Test 2. Perform wiring harness voltage test. Set up multimeter for de
22460, voltage tests (see fig. 2-11). Disconnect connectors 460, 461, 22-460 or 22-

“STOPLIGHT™ position, and directional signal control lever to “"FLARE™
pusition. Connect multimeler as shown in figure 2-35. test 2, Touch red test
lead to center contact of cable connector on wiring harness. The voltmeter
needle should defect past 24 volts at a rate of 1 o 2 per second. If meter
does not deflect, or deflects much less than 24 volts, leave connector
disconnected from light and perform wiring harness continuity test.
NOTE
Before starting test 2 procedures on MI51A2, M823, and
M718A1 vehicles, set directional control lever to "HAZARD
WARNING™ pusition. Connect multimeter as shown in figure 2.
35, teat 2. Disregard wiring for parking and blackout marker lamps
iwires No. 20 and Nu. 4911, and test only front directional signal
wires No, 460 and / or No. 461 as indicated in figure 2-33. Proceed
with test 2. Figures 2-36 and 2-37 also illustrate the new directional
turn signal design on M151A42, M825. and M718A1 modeis.

32.461 461, as required lsee diagram. fig. 2-34]. Set main hight switch o™ 7



Table 2-1. Electrical Troubteshooting—Continaed

DIRECTIONAL SIGNAL SYSTEM CIRCUIT tfig. 2-34)

Malfunction Circuit Test
2%. -Individual lamps do not light 460, 461 Test 3. Perform wiring harness continnity test. Set ap mulitimeter for
with directional signal control lever in 22-460 continuity test (fig. 2-13). Set main light switch to “OFF”, Conpect the
any position—Continued 22-461 black test lead to the vehicle frame near the control unit. Remove the cable

connector from the control unit. Touch the red test lead to a mocket in the
cable connector to correspond with the defective circuit. The meter needle
should not deflect (infinite reading). If there is any deflection, the wiring
harness has a short circuit, or a high resistance leakage. Inspect the harness
for frayed or pinched cables, and make repairs. If infinity is indicated on
the meter, connect a jumper wire from the vehicle frame to the cable
connector at the light, as shown in figure 2-35, teat 3. Touch the red test

_lead to the appropriate socket terminal in the cable connector at the control

unit. The meter needle should deflect fully, showing zero ohms. 1f less than
fuli deflection, inspect the wiring harness for breaks, frayed wires, corroded
cpnnections, etc., and make necessary repairs. When all lamps and wiring
harness have continuity restored, and system still does not operate, perform
flasher and control unit tests.
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MI5), MISTAL MI51A1C MIS1A2 MB25 AND M718A1

AND M7 18 HAZARD WARNING POSITION
- 460 CONTROL "y
UNIT o 227960
! FLASHER :
= L i
; | 22-460
I 21 24
FRONT FRONT " 461
1 , ’
\
l \‘ ““\"“c_a
e = P\ 22-46) T
= i 1A REAR
SERVICE
SERVICE
STOPLIGHT  \ "‘ STOPLIGHTS {ii%P]LI(NB‘:IETjA
POSITION \ \ (MYS1AZ, MB2S . 1, MISIAIC
kY AND M718)
\ ‘ AND M7184A1)
\ ) 22-461
\‘ 21 24
k| .
\ .
\
TEST 2. WING HARNESS VOLTAGE TESTS N :
MI51, MI51AT, M1S1A1C (M151A2, M825 AND M7 1BA1) R CONTROL MI51A2, MB25 AND M7 18A1
AND M718 UNIT ' MI5), MISTAL MI51ATC AND M718
460
RH
n_ ) RH@ @F i
SHORT TEST:
JUMPER OFF
OPLN TEST:
CONMNECT JUMPER
N OPEN TEST:
LH - COMNMECT JUMPER
LH
| L 22-461 TN
OPEN TEST: WH
CONNECT JUMPER

TEST 3. WIRING HBARNESS CONTINUITY TESTS

Figure 2-15. Diroctional signal system tests.

SHORI TEST:
JUMPER OFF =

AT 39840



“whie 2-4. Electricel Troubleshooting—Continued
PIRECTIONAL SIGNAL SYSTEM CIRCUIT (fig. 2-34}

"Malfunetion

Circuit

Test

28. No lights operate with direc-
tional signal control lever in any
position.

460, 461

Test 4. Parform directional signal control unit voltage feed vest. Set up the
multimeter for dc voltage test Ifig. 2-11). Remove the cable connector from
the directional sipnal control unit. Set the main light switeh to
“STOPLIGHT™ position. Measure the voltage from the vehicle frame to

“terminal “G” of the cable connector on the wiring harness, as shown in

figure 2-36, wst 4. The meter needle should indicate 24 volts. If less or
none, remove the cable connector from the light switch and perform a
continuity test from contact ““G™ on the control unit end to contact “'J™ at
the light switch end. I continuity is satisfactory, the light switch is
defective. When 24 volts has been restored to contact “G™ of the directional
control unit cable connector, and the system still does not operate, perform
the flasher cable continuity test.

Test 3. Flasher unit cable continuity test. Set up the multimeter for con-
tinuity {fig. 2-13}. Remove the cable connector from the flasher umit.
Remove the cable connector from the coatrol unit. Measure continuity
between the cable wires as shown in figure 2-36, test 5. If any wire does not
have continuity, inspect and make necessary repairs, If all three wires have
continuity, perform the flasher operational test

2-Nn
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FRAME
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o © e
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TEST 4. CONTROL UNIT VOLTAGE FEED TEST..
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TEST &. FLASHER OPERATIOMNAL TEST

Figanre 2-36. Directional signal system tests.
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Table 2-4. Electrical Troubleshooting—Continued
DIRECTIONAL SIGNAL SYSTEM CIRCUIT ffigure 2:34)

Maltunction Cireuit Test
NOTE
It may be necessary to remove the flasher from the vehicle 10 make
the following test.
29. Flashes erratically, no flash, or| A B, C Test 6. Perform the flasher operational test. Disconnect the cable con-
very slow flash. ' nector from the flasher. Connect a source of positive 24 volts to terminal
“B" of the flasher socket. (If the voltage is inadvertently reversed to the
. flasher, it will not operate. However, the flasher will not be harmed due to
built-in reversal protection.} Connect one lamp type MS-35478-1683
between contact "A” and “C”. Connect contact *'C" to negative 24 volts, as
shown in figure 2-36, test 6. The fiasher should flash at a rate of 60 to 120
flashes per minute, at a regular rate without skipping. If it does not flash, or
flashes irregularly, replace the entire flasher unit with a known good one. If
. : _ the flasher tests satisfactory, perform control unit bench test.
30. System operates incorrectly in | 22, 22-460, NOTE
one or more positions of the direc- | 22-4061, 460, ‘It may be necessary to remove the directional signal control unit
tional signal control lever lall lights | 461, 75 from the vehicle to perform the following test.

and wiring harness test satisfactory).

Test 7. Perform the directional signal control unit continuity test. Set up
the maltimeter for continuity tests {fig. 2-13). Remove the cable ¢connector
from the control unit, and if necessary, remove the control unit from the
vehicle. Set the control lever in all four operating positions and make tests
as shown in figure 2-37, test 7. 1f any cirenit does not test as shown in the
tabies, replace the conwrol unit with a known geod one.
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SCHEMATIC DIAGRAM FROM_FIM: TO FIN: INDICATION

I_ T T H A OFEN
' E £ H 8 OPEN
- c H c OPEN
_Ea g H E OPEN
- H D C SHORTED
X FG D E SHORTED
o _ _ F G OPEN

NEUTRAL

D THMM]
R IR L

A, DIRECTIONAL SIGNAL CONTROL LEVER IN “"NEUTRAL" POSITION

= H B SHORTED
LAMP E. (E: H c SHORTED
| @ [ H A OPEN
A H E LIFEN
L1 13 £ G SHORTED
%’%l =] ,CFil D E SHORTED
- ) c OPEN
1 LEFT TURN
=  POSITION
B. DIRECTIONAL SIGNAL CONTROL LEVER IN "LEFT TURN* POSITION
- F G SHORTED
& Lamp  leo———JC H A SHORTED
g § E H 3 SHORTED
™ B H B OPEN
H H ¢ OPEN
ot D c SHORTED
— D E OPEN
=L RIGHT TURN
T  POSITION

C. DIRECTIONAL SIGNAL CONTROL LEVER IN "RIGHT TURN" POSITION

LY

\ q‘ = H A . SHORTED
|2 H 8 SHORTED
LAMP E H < SHORTED
| E H £ SHORTED

H D E OPEN

| 1 D C OPEN
F G SHORTED

L.ARE POSITION
D. DIRECTIONAL SIGNAL CONTROL LEVER IN "FLARE: POSITION

TEST 7. DIRECTIONAL SIGNAL CONTROL UNIT CONTINUITY TESTS

.||n_

AT 39839

Figure 2-37. Directional signal system tests.
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Table 221 Blectrical Troubleshooting—Cuntinued

INSTRUMENTS. GAGES AND HORN SYSTEM CIRCUITS ifig. 2-38)

DESCRIPTION:

The battery-generator indicator, fuel level gage. temperature indicator. oil pressure indicator. headlight
beam indicator and panel lights are mounted in the instrument panel. The fuel level sending unit is
mounted in the top of the fuel tank and activates fusl level gage. The oil pressure sending unit and fnel
pump safety switch (oil pressure safety switeh) are iocated at the oil filter mounting hase (M151A2,
M825. and M718A1 vehicles have no fuel pump safety switch).

The temperature sending unit is located on the rear of the engine block. The horn switch is located in the
steering wheel hub and activates the horn, mounted on the engine compartment firewall. The in-
strument panel is energized by turning the ignition switch to “ON" position. This energizes circuit 27
from cireuits 6. 5 and 11. Circuit 27 goes through a cirenit breaker and then to the instrument panel,
where it supplies 24 volts battery voltage for the various instrument and gage circuits. The temperature
indicator svstem starts at the vehicle frame, through the temperature sending unit, via circuit 33 through
the temperature indicator, to tircuit 27. The oil pressure system starts at the vehicle frame. through the
oil pressure sending unit. via circuit 36, through the oil pressure indicator, to circuit 27. The fuel Jevel
indicator system starts at the vehicle frame, through the fuel level sending unit, via circunit 28. through
the fuel lével indicator. 1o circuit 27. The battery-generator indicator is connected from the instrument
panel ground via ¢ireuit 278 to circnit 27, thus putting it directly across the 24-volt battery supply to the
instrument panel. The initrarnent panel lamps are connected from the instrument panel ground via
cireuit 40 to the main light switéh -'The high beam indicator lamp is connected from the mstrument
panel ground via cireunit 17 1o the high beam tetminal of the dimmer switch. The horn is energized via
dircuit 3. 25 through a circuit breaker, through thehewm assembly. through the horn butten, to the vehi-

~cle frame.
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WIRE NO, CIRCUIT
27 24 VOLTS FEED

MI151, M151A1, M151A1C
AND M7 18 ONLY

T L2

INSTRUMENT PANEL
MAIN WIRING HARNESS

VeMcle | 2 TOFUEL GAG
vEHIC SENDING UNIT
33 TO TEMP. GAGE
. SENDING UNIT
sacéiigg 36 TO OIL PRESS. GAGE
- SENDING UNIT
FUEL PUMF

278 BATT.-GEMN. INDICATOR

TEST 1. INDICATOR S5YSTEM VOLTAGE TEST

INSTRUMENT
PANEL
/\ Q
5
o
(oY 7B E S )
an :@
] Co “—5 27
o]
O

MAIN WIRING HARNESS

BOTH TESTS

TEST 2, OMNE GAGE INQPERATIVE

Frawre 2238, Instruments, gages and horn svstem tests.
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Table 2-4. Flectrical Troubleshouting— Continued

INSTRUMENTS. GAGES AND HORN SYSTEM CIRCUITS (fig. 2-38}

Malfunction

Circuit

Test

31. ANl gapes inoperative.

32, One page inoperative.

33, 0§l pressure gage inoperative
lsending unit testl,

27. 28, 33.
36

2%, 28, 3%,

36

1

NOTE
When instrument panel is removed from dash panel, connect a
jumper wire from instrument panel to vehicle frame to provide =
return circuit for the indicator lights and the gage actnators.

Test 1. Perform indicator system voltage tesi. Remove and ground in-
strument panel. Disconnect No. 27 wire at instrument. Turn ignition switch
0 “ON" position.. Set up multimeter. for voltage iests {fig. 2-11) and
conpect voltmeter as shown in figure 2-38, test 1. If 24 volts is not in-
dicated. test Na. 27 wire at instrument pane! circuit breaker. If voltage is
indicated. check for loose connection orfaulty circuit hreaker. If no reading
is indicated at No, 27 wire to circuit breaker, remove No. 27 wire from
ignition switch. Connect meter to exposed pin of ignition switch. If voltage
is indicated. check wiring harness between ignition switch and circuit
breaker for loose connection or open circuit. Repair or replace if required. If
voltage is not indicated at exposed pin, remove No. 11 wire from ignition
switch and place probe on wire. If voltage is present, replace ignition
switch. If voltage is not present, cheek main wiring harness for open cirenit
or loose connection. B _ : _
Test 2. Perform individual gage voltage test. remave wire and connector
Irom inoperative gage. Set up multimeter for voltage tests fig. 2-11) and
vonnect voltmeter negative lead 1o vehicle frame. Connect voltmeter
positive lead to terminal of gage, as shown in figure 2-38, test 2. Turn
ignition to “ON™ position and observe reading. If reading is 3 to 4 volts for
fuel level gage and oil pressure gage circuit of 24 volts for temperature gage,
perform sending unit resistance test. 1f no reading is indicated, check gage
wire and connector lor breaks or loose connections. If satisfactory. gage is
faunlty.
_ NOTE

Test 2 is useful for troubleshooting only a completely inoperative

gage. For a complete test procedure, including accuracy tests, refer

to TB 0:2300-228-20 and TB ORD 434, '
Test 3. Perform oil-pressure sending-nnit resistance test. Disconnect No.
306 wire from oil pressure sending unit. Set up multimeter for resistance tests
ifig. 2-12) and connect it as shown in fig. 2-39, test 3. Start and operate
engine at high idle speed. Ohmmeter reading should be less than 1 ohm
before ¢ngine is started. and rise to about 6 to 10 ohms for normal oil
pressures. Refer 1o conversion table in test 3, for a conversion of resistance
values tv pressures. If sending unit has more than 1 ochm resistance with
engine “OFF" or considerably different resistances than shown in the table,
sending unit is fanlty. H resistance agrees with table. shut off engine and
connect voltmeter to wire no. 36 as shown in figure 3-29, test 3. Turn on
ignition switch. Voltage should read 0 to 2 volts. If less, or no voltage, check
main wiring harness (wire No. 36) for open circuit or loose connection, If
more. perform test 2. above, to check for faulty gage.
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TEST 4, TEMPERATURE GAGE AND SENDING UNIT TEST

Figare 2-3%, Instrumends, goges and horn system tests.



Table 2-4. Kloctrical Troubleshooting—Cuntinved

INSTRUMENTS. GAGES AND HORN SYSTEM CIRCUITS ifig. 2-38)

Malfunction

Cirenit

Test

34. Temperature gage
isending unit testh,

inoperative

353. Fuel level gage inoperative

lsending unit test).

36. Battery-generator
inoperative.

indicator

Test 4. Perform temperature sending unit resistance test. Remove radiator
filler cap and insert a test thermometer into coolant. Start and vperate en-
gine until thermometer temperature is stable. Disconnect No. 33 wire from
temperature sending unit. Set np multimeter for resistance tests (fig. 2-12}
and cannect it as shown in figure 2-39, test 4. Refer the chmmeter reading
to the conversion table in test r, and compare the temperature to the test
thermometer reading. Stop the engine and observe the ohmmeter reading as
the radiator cools. The resistance should increase as the engine cools off, 1o
a maximum of approximately 3000 ohms. depending on adjacent air
temperature. If hot resistance differs considerably, sending unit is faulty. If
resistance agrees with table. connect voltmeter to No. 33 wire as shown in
figure 2-39. test 4. Turn on ignition switch. Voltage should read 24 volts, If
much less, or no voltage, check main wiring harness {wire no. 33) for open
circuit or loose connections.
' CAUTION _
Be very careful when making electrical tests near the fuel tank.
When components are removed. cover the tank opening with tape
and make electrical tests as far from this area as possible.

Test 5. Perform fuel level sending unit test. Remove sending unit from fuel
tank. Set up multimeter for resistanmce test {fig. 2-12) and conneet as shown
in figure 2-40. test 5. Move sending unit float from bottom to top. An
uneven increase in resistance or erratic meter needie movement indicates
the fuel level sending unit is faulty. If the resistance increases smuoothly
from ¢ to 30 ohms, the sending unit is serviceable. Set up multimeter for
vuitage readings {fig. 2-11}and conneet to No. 28 wire as shown in figure 2-
40, test 5. Turn on ignition switeh. Voltage should read 0 to 2 volts. If less
or nu voltage, check main wiring harness for open circuit or loose con-
nections. If voltage is considerably more than 2 volts, perform test 2, above,
to check for faulty gage.

Test 6. Perform hattery-generator indicator voltage test. Set up multimeter
for voltage tests {fig. 2-11). Test battery for normal voltage. Remove in-
strument panel and connect it to the vehicle frame with a jumper wire.
Disconnect No. 27 B wire from indicater and connect voltmeter as shown in
Figure 2-40, test 6. Turn on ignition switch. 1f 24 velts is indicated. check
other indicator terminal and metal case of indicator for proper groanding to
instrument panel. I grounding is satisfactory, bettery-generator indicator is
faudty. If No. 27 B wire shows less than barttery voltage. check wiring
harness wire No. 27 B from indicator to junction with Nao. 27 wire for Joonse
ur corraded connectiohs or broken wires.
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Yande 2. Fleetrical Troubleshooting—Continued

INSTRUMENTS, GAGES AND HORN SYSTEM CIRCUITS {fig. 2-34}

Malfunction Circuit

Test

37, Horn inoperative a5

Test 7. Perform horn circuil voltage test. Disconnect the two No, 25 wires
from the horn. Set up the multimeter for voltage tests {fig. 2-11) and
connect as shown in figure 2-40, test 7. Test both No. 25 wires for voltage.
One wire should read zero volts, and the other should read 24 volts. If 24
valts is indicated on one No. 23 wire at horn, connect this wire to horn and
jumper other horn terminal to vehicle frame. If horn does not operate, it is
fauliy, If horn operates. remove jumper and connect both wires 1o horn,
Disconnect No. 25 wire at horn button wire leading from steering gear
housing, Ground No. 25 wire that goes to wiring harness; if horn operates,
check horn switch assembly in the steering wheel. In the initial test, if
neither vne of the No. 25 wires showed 24 volts, test the No. 25 terminal at
the circuit breaker board mounted under the dash panel to the left of the
steering columu. If 24 volts appears here. inspect the No. 25 wire to the
horn for breaks or logse connections. If no voltage appears at the cireuit
breaker terminal, test the other terminal of the circait breaker! If 24 volts is
indicated, the ¢ircuit breaker is fanlty. If no voltage appears at this point,
check the main wirine harpess for broken wires or loose connections.

FUEL PUMP SYSTEM CIRCUIT (fig. 2-41)

DESCRIPTION: The fuel pump system electrical components consist of a 24-volt. electric plunger-type fuel pump

ponents.

connected through a fuel pump safety switch actuated by engine oil pressure. When the engine has no
low oil pressure, the safety switch connects the fuel pump in parallel with the starter. As the engine is
started. the pump is energized as long as the starter switch is depressed. After the engine starts, and oil
pressure builds np. the safety switch is connected to the ignition circuit and the pump will operate as
long as the ignition switch is “ON", If oil pressure is reduced below the switch actuation level, the safety
switch disconnects the fuel pumgp from the ignition eircuit and the engine will stop when the residual fuel
in the varburetsr is conspmed. Reler to figure 2-41 which shows a schematic diagram of the com-

Malbunction . Cireuit

Test

38. ¥uel pump does not operate. i

CAUTION

Be very careful when making electrical tests near the fuel tank.

When components are removed. cover the tank opening with tape

and make electrical tests as far from this area as possible.

NOTE

The M151A2, M823. and MT18A1 vehicles have a mechanical

fue! pump which requires no electrical troubleshooting.
Test 1. Perform fuel pump voltage test. Disconnect wire No. 77 at the fuel
pump. Set up the multimeter for voltage tests {fig. 2-11). Connect the
vultmeter negative lead to the vehicle frame and the positive lead to the
connector on wire No. 17, as shown in figure 2-41, test 1. With the ignition
switch "OFF™, depress the starter switch and crank the engine. The meter
needle should indicate 24 volts. If pot or low voltage is indicated. perform
the el pump safety switch test.
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Fahle 2-4. Electreeal Troubleshaoting— Continued
FUEL PUMP SYSTEM CIRCUIT (fig, 2-41)

Test

Test 2. Perform the fuel pump safety switch voltage test. Set up the
multimeter for voltage tests lfig. 2-11). Discennect the connector at the
safety switch. Connect the black voltmeter lead to the vehicle frame and the
red one to terminal 77 A in the connector. Turn the ignition swiich to
“ON". The meter needle should indicate 24 volts. If it does not, test for
voltage at the input {wire No, 76) and the output (wire No, T7Al of the
dreuit breaker. (This circuit breaker is located under the dash panel at the
left side of the instrument panel; it is the center breaker of the group of
three, If valtage is indicated at the input and not the output of the circuit
breaker. the circuit breaker is defective. If ne voltage is indicated at either
position. check the connections at the ignition switch for breaks or loase
connections. When voltage is restored to terminal 77A at the safety switch,
and the fuel pump still does not operate. connect the red voltmeter lead to
terminal 77B in the connector. and have an assistant depress the starter
switch. If the meter does not indicate 24 volts, inspect wire T7B for breaks
or loose connections and make repairs if necessary. If the meter indicates 24
volts at terminals 778 and 77A iwith ignition switch "ON" and starter
switch depressedi and the pump still does not operate. connect a jumper
between zl] three terminals in the connector, If the fuel pump now operates,
the safety switch is defective.

WINDSHIELD WIPER CIRCUIT. MI151A2, M§25, AND M7i841 (fig. 2-42)

The two-speed windshield wiper system consists of the wiper assembiies connected by linkage t the
electrical motor with an integrated control switch. The motor assembly. which includes an inherent
circuit protector and gear box. is mounted directly in front of the steering column and directional signal
controls. Wiper actuation and speed are controlled from the 3-position switch {OFF.LO-H1i mounted to
the wiper motor and bracket assembly. When actuated, the two wiper blades operate in unison forming

“the same sweeping pattern across the windshield, When switch is returned to OFF position. the wiper

assemblies automatically return to their down, nonoperating position.

Test

Malfunction Circuit
38. Fuel pump does not 7. TTA
operate—Continued B
DESCRIPTION:
~Malturiction Tiremt
3Y. Inoperative in either speed position. | 71
¥
I
30027
!

Test 1. Perform a visual inspection. Inspect control switch: motor terminal
ennnector and motor ground mounting,
Test 2. Perform motor connector voltage iest. Disconnect motor connector
and connect mulitmeter as shown in figure 2-42, test 2. Turn ignition switch
on. If 24 10 28 volts are indicated. check mechanical system for wiper
and / or wiper bearing binding conditien. If there is not mechanical fric-
tion, control switch and / or wiper motor is defective. Replace entire motor
and bracket assembly,
NOTE :

‘The motor incorporates an inherent circuit protector which may be

tripped if motor is overheated. Perform the above test 2 with wiper

fralor At f.mrm"ll lemperamres; .
Test 5. If 24 16 28 volts are not indicated. check ignition switch. Connect
voltmeter as shown in figure 2-42, test 3 te cirenit Ne, 27 on ignition switch.
Coanect a jum per wire fram circuit No. 27 to cireait No. |1 Lacross switch),
If 24 4 28 volts are indicated replace the ignition switch.
Fest 4. 1 24 to 28 volts are still not registering. check out wiring harness
circuits 3. Fl. 27 and 71 from starter switch to instrument cluster for any
broken or loose connections. Repair or replace harness as required.
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Tahde 2-4. Eleetrival Troubleshooting——Continued

RADIO INTERFERENCE SUPPRESSION

NOTE

Figure 2-44 illustrates the wiring diagram and identifies the various electrical lines on M151A2,
M825, and M718A1 Vehicles. '

GENERAL: Radio interference may arise from one or more sources on the vehicle. If not testing equipment is
' available for checking such sources, perform the checks described below progressively untii interference
has been eliminated. or notify support maintenance,
Malfunction Probable Cause Corrective Action
40. Radio interference. a. Fauity spark plugs 4. Replace spark plogs (para 2-72).
fi. Faulty spark plug cables 5. Replace spark plug cables (para
2-72)
c. Ground strap loose r. Tighten ground strap.
d. Fauity generator and/or d. Temporarily disengage fan and
generator regulator generator drive belts from
generator pulley and start engine,
If interference is eliminated when
generator is not operating,
replace generator (para 2-77)
i and / or generator regulator
ipara 2-78%
e. Faulty ignition filter . Replace ignition capacitor (para
2-701,
f. Faulty ignition distributor rotor f. Replace ignition distributor rotor
ur cap or cap if contacts show evidence
of burning.

ELECTRICAL CIRCUIT NUMBERS FOR FIGURE 2.43

Circuit Mo, Description
1 Generator field circuit
2 Generator armature circuit
3 Generator armature circuit
5 Battery to regulator and splice through starter switch terminal
o Battery to starter eircuit :
1 Battery to ground
10 Battery feed to instrument panel
11 Ignition switeh feed
12 fgnition switeh to ignition coil and splice
13 Main light switch feed
16 ] Light switech to dimmer switch
I i 1dimmer switch to headlamp—high beam
18 Dimmer switch to headlamp-—low beam
16 Lighting switch to blackout driving lamp
20 Lighting switch to blackomt marker lamps
2] i Lighting switch to service taillamp
22 Lighting switeh 1o directional signal eontrol unit
22-460 Directional signal control unit to right rear service staplight
22-401 Directional signal control unit to left rear service stoplight
23 Lighting switch o blackout stoplight
24 Lighting switclt to blackout taillamp
24A.24B Blackout taiilamp to trailer receptacie
23 Harn. horn switch. horn cireuit breaker
27 Instrument feed
27B Battery-generator indicator
24 Fuel gage to sending unit
33 Water temp gage to sending unit
36 Oil pressure page to sending unit
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ELECTRICAL CIRCUIT NUMBERS FOR FIGURE 2-43

Cireult No. Deseription

40 Instrument lamp circuit

68 Battery interconnecting cables

I Stoplight switch circuit

16 Fuel pump circuit feed

7 Fuel pump selety switch to fuel pump
TTA Circuit hreaker to fuel pump safety switch
7B Starter te fuel pump safety switch

90 Trailer receptacle to ground

9] Headlamp 1o ground
415 Rectifier ventilator fan. 100-ampere alternator
460 ' Turn signal light, right front
461 Turn signai light. left front
450 | Clearance lamp blackout trailer feed
500 Alternator to regtifier, 100-ampere alternator
201 Alternator to rectifier, 100-ampere alternator
302 Alternator to rectifier, 100-ampere alternator
568 Iguition switch fvia gircuit 12} to 60-ampere alternator

Section VII. ENGINE DESCRIPTION AND MAINTENANCE (IN VEHICLE)

2-26. General

a. Description. The engine is four-cylinder, in-
line, four-cycle, liquid-cooled, with overhead valves.
Positive crankcase ventilation is provided through a
closed system. All ignition systern components are
waterproof. Pressure lubrication, with a full-flow
oil filter is provided by a gear-type oil pump. A
built-in bypass in the top of the oil filter provides oil
to the system in case the filter element becomes
clogged.

b. Locational Terms. The fan end of the engine
will be referred to as the “front”, and the flywheel
end as the “rear”. The terms left and right
respectively, refer to the engine as viewed from the
rear. The crankshaft rotates in a counterclockwise
direction when viewed from the rear of the engine.
Cvlinders are numbered from the front.

¢. Engine Data. Refer 1o table 1-1 for complete
engine data.

2-27. Operations Performed with Engine in
Vehicle

Operations authorized to organizational main-
tenance personnel are to be performed with the
engine installed in the wvehicle. Refer to ihe
maintenance allocation chart {app B) for the
operations anthorized to organizational main-
tenance. Refer to the manual index to locate ap-
propriate paragraphs on engine components or
accessories.

2.-28. Cylinder Compression Test

a. Start engine and run for & minimum of 1 /2
hour at 1200 rpm. Turn ignition switch off,
NOTE

Before making this test, valve stem to

rocker arm clearance must be adjusted to
0.015 inch.

b. Remove spark plugs.

¢. Pull the throttle control out to side open
position. Make sure the choke control is pushed in
all the way against the instrument panel.

d. Insert compression gage (fig. 2-45) into the
spark plug holes, beginning with No. 1 eylinder,
and crank engine with the starter. Record the
highest compresgion reading from each cylinder on
DA Form 2404,

e. Repeat test on each cylinder, cranking the
engine the same number of times for each cylinder
as was required to obtain the highest reading on the
No. 1 cylinder. .

f. Compare the compression pressures of the
cylinders. The indicated compression pressures are
considered normal if the lowest reading cylinder is
within 25 psig of the highest with a minimum
allowable pressure of 85 psig. A low compression
reading on two adjacent cylinders indicates the
possibility of a leak from one cylinder to the other
at the cylinder head gasket. The leakage may be
caused by improperly tightened cylinder head bolts
or a faulty cylinder head gasket. Tighten the

~cylinder head bolts to a torque of 60-65 Ib-ft in the

sequence shown in figure 2-46. Adjust valve to
rocker arm clearance and check cylinder com-
pression again. If compression is still low on ad-
jacent cylinders, there may be leakage because of &
faulty cylinder head gasket. If leakage is present,
install new c¢vlinder head gasket.

g. If compression readings are uniformly low,
the low compression may be due either to leakage at
the valves or piston rings, or incorrect valve timing.
Refer to support maintenance.
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h. If compression pressures of cylinders vary
than 23 psig between the lowest or the

L=L =1 LN 4§ L 111 LA

more
highest, or are lower than 85 psig (after correc-
tions indicated by the vacuum test have heen
made), notify support maintenance.
i. After completing compression test, adjust and
install spark plugs.
J. Remove rocker arm cover.
NOTE
After cylinder head bolts are tightened,
valve stem to rocker arm clearance must he

adjusted 0.015 inch.
2-29. Manifold Yacuum Test
a. Remove the pipe plug installed in the top rear

of the intake manifold. Insert adapter on end of
vacuum gage hose {fig. 2-47). Be sure all con-

2-88

nections are tight, as even a slight leak will result in

.
a falon rasdine
2 I]i5C reaqcing.

b. Start engine and run at idling speed until
minimum operating temperature (160° F.) is
reached. Check carburetor adjustments (para. 2-44
or 2.45}.

¢. With the engine idling at 600 rpm, vacuum
gage should show a steady reading of from 17 to 21
inches of mercury. As a further check, open and
close the throttle quickly. If the engine is in good
condition, vacuum should drop to 2 inches at wide
open throttle and quickly return to approximately
25 inches at closed throtil
obtained, worn piston rings, improper intake valve
seating, or an abnormal restriction in the car-
buretor, air cleaner, or exhaust system is indicated.

s TP 4bie ooalo— Io o o
e. LI this action 15 not
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ORD E5322

Figure 2-46. Cylinder head bolt tighlening sequence.

d. Incorrect valve timing is indicated by a steady
reading of approximately 10 inches of mercury.

e. Weak valve springs are indicated by a rapid
fluctnation of the gage hand when the engine is
accelerated. If a valve sticks at times only, the
vacuum drops 4 or 3 inches momentarily when the
valve sticks. Fluctuation of the gage hand between
14 and 19 inches indicates that the valve guides are
worn.

f. A slow movement of the gage hand between 12
and 16 inches indicates poor carburetion.

g. Leakage at the carburetor gasket is indicated
by a low steady reading. Leakage of compression
between the cylinders is indicated by the gage hand
drifring regularly between 5 and 19 inches. Worn
or poorly fitted piston rings or scored pistons and
cvlinder walls are indicated by the gage hand
remaining lower than normal, at approximately 15
inches.

NOTE
The above readings are for sea level
operations. At higher elevations, the
vacuum gage readings are lowered ap-
proximately | inch of mereury for each
1000 feet increase in altitude.
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h. After performing the manifold vacuum test,
install the I / 4-inch pipe plug into the intake
manifold. Tighten the plug.

2-30. Radiator Assembly
a. Remouval

(1} Remove headlight connectors on all
models, and marker lig'ht connectors on M151,
MISIAL, MI151A1C, and M718 models (fig, 2-
48).

(2) Remove six screw and lockwasher
assemblies and six flat washers securing brush
guard to fenders. Remove brush guard (fig. 2-49}.

{3) Drain radiator coolant,

{4) Loosen radiator hose clamp and pull
radiator inlet hose off engine outlet (fig. 2-50i.

(5) Loosern radiator hose clamp and pull
radiator outlet hose off engine inlet (fig. 2-51).

Frunre 217, Manifold vacuum test.

Fioure 2218, Headlight and marker light connectors.



Figure 230, Radistor outdet hose.

Figure 2-31. Radiator inlet hose.

{6} Remove two lower mounting nuts, wash-
ers and insulators (fig. 2-52).

(7) Loosen nut, lockwasher, and flat washer
and slip radiator npper mount (rubber} from
sngine lifting eve bracket (fig. 2-33).

{8) Remove radiator.

b. Installation.

{1} Refer to figure 2-48 through figure 2-53.
The following attaching parts are to be torqued to
the values shown:

Radiator to support mounting nut

{5/ 16-18} 5-8 1b-ft
Radiator upper bracket to in-
sulator (5 ./ 16-24 7145-81% Ih-ft

{2) Replace radiator coolant.

2-31. Engine Mounting Cushions
a. Remouval,
{1) Remove front seats {para 2-198).
(2) Remove transmission plate (para 2-199),
{3} Remove two rear support mounting bolts
and washers {fig. 2-54).
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i Remove efr Sront suxn
and washer: {fig. 255,
(5) Remove right front suppert mosnting =00
and washers {fig. 2-36}.
t6) Using svitabie jack or holist, raise engine
approximately one inch to gain clearance
removal of rubber cushions.
{7) Bemove mounting cushions.
b. Installation. Complete uperations i &
(1} and refer to appropriate illustrations a2z in-
dicated in a above.

2-32. Cylinder Head

&. Removal
(1) Drain cooling system.

(2} Remove carburetor ipara 2-44 and 2-43 ..
13} Remove Intake manifcid {para 2-39i.
i4) Remove exhanst manifold ‘narz 2-507.

{53) Remove thermostat {para 2-64},

Pigpre 2-5-h Rear suppm‘t mounting bolts and washers.

Figre 357,

Figwre 2-55. Left front bracket.

Ao Right front bracket mounting bolt and washers.

Y
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Figure 2-59. Remove connector and ventilation line.

Figure 2-62. Roemove bolts from center supporis.
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Figure 2-65. Remore head from block,

{6) Remove iwo rocker arm couver nuts,
washers and seals (fig. 2-57).

{7) Remove rocker arm cover and gasket.
Remove gasket from cover and discard gasket.

{8) Remove two nuts. lockwashers and flat

washers. Remove radiator top support rubber (fig.

2-58).

{9) Remove connector from water tem-
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perature sending unit. Remove ventilation line
from clip {fig. 2-59).

(10} Disconnect fitting securing spark plug
cables to spark plugs. Remove spark plugs (fig. 2-
60).

(11} Loosen eight valve-adjusting screws one
turn to reduce load on rocker arms (fig. 2-61),

(12} Loosen two bolts securing the two rocker
arm shaft center supports. Leave bolts in place (fig.
2-62),

(13) Remove nut, lockwasher and flat washer
from rocker arm shaft front support stud (fig. 2-
62).

(14) Remove nut, lockwasher, oil inlet tube
bracket and oil inlet tube from rocker arm shalt
rear support (fig. 2-62),

t15) Remove two bolts, two lockwashers, one
flat washer and one oil outlet tube and bracket
which were loosened in {12} above. Remove oil
outlet tube from shaft assembly (fig. 2-63).

(16) Life rocker arm and shaft assembly from
support studs (fig. 2-63).

(17} Remove eight valve push rods and four
exhaust valve caps in sequence and mark for in-
stallation in original position (fig. 2-64).

(18) Remove ten bolts and flat washers
securing cylinder head to cylinder block. Remove
head from block (fig. 2-65).

NOTE
Do not pry between head and block.
Damage to gasket surfaces will result.
b. Installation. To install the cylinder head

reverse removal procedures and refer to figures 2-

635 back through figure 2-37.
NOTE
Use new cylinder head gasket and new
rocker arm cover gasket.
NOTE
Engine does not have to be up to normal
operating temperatare before tightening
cylinder head bolts. Apply sealer (MIL-S-
T916) (FSN 8030-543-4384) to gasket and
bolts before installing,
Tighten cylinder head bolts in three stages (fig. 2-
46); torque all bolts to 10 lb-ft; torque all holts to
45.35 Ib-ft; torque all bolts ta 60-65 lb-ft. Fill
cooling system. Adjust valve clearance (para. 2-33).
Torque rocker arm cover nuts to 3-4 lb-ft.

2-33. Valve Tappet Adjusting Screw

a. General. The valve tappet adjusting screw
has a self-locking interference-type thread. To
remove the valve tappet adjusting screw, simply
turn all the way out.

b. Adjustment. Minimum permissible adjusting
screw torque is 3 ft-lb. (fig. 2-66).

(1) Operate engine for a minimum of 30



minutes at 1200 rpm to warm engine to normal

nnaratinoe tamnaratnrs
VPCTaunEg Wil plioiiiac.

(2) Allow engine to idle and remove rocker
arm cover.

{3) Insert feeler gage between valve stem and
rocker arm pad and adjust to 0.015 inch.

(4) Examine rocker arm cover and gasket for
damage; install new cover gasket if necessary.
Torque nuts on rocker arm cover to 3-4 Ib-ft.

2.34. Oil Filter

a. General. The oil filter is a disposable type
which is removed and discarded as an assembly
when the oil filter is due for replacement.
Replacement is accomplished without special tools,
since it is designed for hand loosening and

tichtening. The filter is fullflow type under full
pump pressure and will show any leak immediately.
b. Replacement.

{1) Place container under oil filter. Turn
counterclockwise to remove {fig. 2-67).

{2) Install new filter by turning clockwise and
tighten securely. Operate engine and check for
leaks.

NOTE

Lubricate filter gasket prior to installation

of new filter.

2.35. @il Filter Mounting Base on MI151,

a. Removal Refer to figure 2-68 and in-
struction below to remove oil filter mounting base.

Fianre 2-60. Adjusting valve clearance.
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CONNECTOR |

Figure 2-68. Remouve fuel pumnp safety switch

(MI5LMIS51A1.M15141C and M718).

Figure 2-69. Remove sending unit and mounting base.

11} Remove oil filter (para. 2-34).

(2] Grasp electrical connector at fuel pump
safety switch (o1l pressure safety switch) and pall,
separating male and female connectors (fig. 2-67).
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(3} Loosen clamp screw and pul vent hose off
fuel pump safety switch [ oil pressure safety switch}
{fig. 2-68).

(4) Unscrew fuel pump safety switch (oil
pressure safety switch) ifig. 2-68).

t5) Pull oil pressure sending unit electrical
connector, separating male and female connectors.

{6} Unscrew oil pressure sending unit from oil
filter mounting base {fig. 2-69).

(7) Remove two screw and lockwasher.
assemblies and flat washers (see fig. 2-69).

(8) Remove oil filter mounting base (fig. 2-
69). Remove and discard gasket. Clean mounting
base theroughly. Blow out all oil passages with
compressed air. _

b. Installation. Reverse removal procedures in
a above.
NOTE
Use new gasket when installing oil filter
mounting base. Use care tightening oil
pressure sending unit.

2-36. 0Oil Filter Mounting Base on MI151A2,
M825, and M718A1 Vehicles
2. Remoual.
NOTE

Place container underneath filter to catch

oil.

(1} Unscrew and remove oil filter (para. 2-
34).

(2) Disconnect oil pressure sending unit
connector.

(3) Unscrew and remove oil pressure sending
unit from oil filter base (fig. 2-69).

{4) Remove two screws, lockwashers and
flat washers securing base (fig, 2-69}. Remove base
and gasket. Discard gasket.

{53) Thoroughly clean mounting base making
sure all oil passages are open by blowing out with
compressed air.

b. Installation. Reverse removal procedures in
a above. Use a2 new gasket when installing oil filter
mounting base.
CAUTION

Exercise care when tightening oil pressure

sending unit during replacement.

2.37. Fuel Pump Safety Switch {Oil Pressure
Safety Switch)
NOTE
MI151A2, M825, and MT18A1 vehicles
have a mechanical fuel pump and no fuel
pump safety switch.

a. Description. The fuel pump safety switch (oil
pressure safety switch; automatically stops the flow
of fuel to the carburetor when the engine oil
pressure falls below 3-1,/2 to 7-1/ 2 psi. This
action is accomplished by the switch cotting of
current to the electric fuel pump. To start the



engine when it would normally have no oil pressure,
a second circuit is connected to the starting motor
switch, bypassing the safety circuit only while the
starter is being used. The' second circuit also
prevents fuel pump operation when only the
ignition switch is turned on, preventing accidental
flooding of the carburetor.
b. Removal. Complete operations (1) through
{4) {para. 2-35) and refer to fig. 2-67 and fig. 2-68.
¢. Installation. Operations (4) back through
{1). fig. 2-68 and fig. 2-67, show operations for
installing fuel pump safety switch {(oil pressure
salety switch).
d. Testing Fuel Pump Safety Switch (0Oil
Pressure Safety Switch). Refer to figure 2-70.
NOTE
This is an emergency procedure to be used
when the engine stops with indications that
the safety switch may be defective (fuel
pump inoperative). Before testing switch,
insure that there is sufficient oil in crank-
case for operation. Do not operate vehicle
without the use of the safety switch.

(i} Disconnect the male connector which
containg leads No. 77, 77-A and 77-B from the
safety switch. These wires control the safety cutoff
feature produced by Miliary Media ne., copyright 1999

{2} Connect No. 77 and 77-A leads together
with a jumper wire. The electric fuel pump should
now operate with ignition switch on,

(3) If fuel pump operates with leads con-
nected together, start the engine and immediately
check pressure indicated on oil pressure gage.
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(4) If no pressure is indicated, shut off engine
and notify direct support maintenance. If pressure
is indicated, replace safety switch.

2-38. Lines and Fittings

a. Inspection. Inspect all vacuum and fuel lines
for leaks at fittings. Examine lines for cracks,
bends, twists, or flattened areas.

b. Repair. Clean and dry all lines and fittings.
Straighten slightly bent rigid lines. Remove broken
or badly bent lines. Replace frayed, cracked or
defective flexible lines.

2-39. Intake Manifold

a. Removal. Refer to fig. 2-71 through 2-74 for
removing intake manifold.

{1) Remove air cleaner base and carburetor.

(2) Unscrew vent line fitting from intake
manifold (see fig. 2-T1).

{3) Disconnect all vent lines from crankcase
ventilation metering valve and fitting (see fig. 2-
72).

{2) Unscrew crankcase ventilating valve and
fitting from intake manifold.

(53) Remove two bellcrank screws and lock-
washer assemblies securing accelerator bellerank
bracket to intake manifold. Remove bellcrank (see
fig. 2-73}.

{6) Open tabs on dual tab washer and remove
two screws and tab washer securing intake
manifold 1o cylinder head.

{7) Remove six screws and four lockwashers
securing intake manifold to cylinder head. Remove
intake manifold and discard the two gaskets (see
fig. 2-74).

b. Instaliation.Refer to figs. 2-74 to fig. 2-71 and
reverse removal instructions to install intake
manifold.

NOTE

Always use new gaskets at installation,

The following torque values apply for installation:
Four 114 inch long mounting screws 23-28 lIb-ft
Two 1% inch long mounting screws 10-12 1b-ft
After installation, apply a small amount of oil at the
carburetor and intake manifold flanges while
engine is running, to determine if a leak is present
at the intake manifold gasket. If oil is drawn in, the
manifold is leaking.
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Figure 2-74. Remove intake manifold.

2-40. Exhaust Manifold
a. Removal

(1) Remove intake manifold (para 2-39).

{2) Remove two brass nuts securing inlet pipe
to exhaust manifold (fig. 2-75}.

{3} Remove bolt and lockwasher securing
exhaust manifold flange to block (fig. 2-75).

{4) Open locking tabs on four mounting bolts
and remove bolts and two clamps (fig. 2-75).

(5} List off exhaust manifold and discard inlet
pipe gasket {see fig. 2-76),

NOTE

No gasket is used between the cylinder

head and the exhaust manifold. Coat port

areas with sealant {FSN 8030-252-3391}

prior to installation.

b. Installation. Perform operations (3) back
through (I} and refer to figs. 2-76 and 2-75 for
instructions to install exhaust manifold.

NOTE
Always use a new exhaust pipe gasket when
installing exhaust manifold.
For installation, secure mounting bolts to a torque
12-16 lb-ft. Install intake manifold {para 2-39),

2-41. Clutch Linkage Adjustment

a. General. Clutch pedal free travel of 114 10 114
inches must be maintained. Free travel is the
distance between the clutch pedal released position
and the point when the clutch starts to disengage. If
free travel is not maintained, slippage occurs
between the clutch facings and causes the facings to
become worn.

b. Adjustment.

(1) Remove clutch return spring located on left
side of engine tiig. 2-77),

(2) Slip rod out of clutch release equalizer
shaft lever and rotate the rod until the pedal free
travel is obtained {fig. 2-77),

(3) Depress clutch pedal and check for pedal
free travel of 414 inches to 114 inches (fig. 2-78).

o, Cluteh adjustment,



Figure 2-78. Clutch pedal free travel.

Section VIII. FUEL SYSTEM

2-42. Description and Data

a. General. The units comprising the fuel and air
intake system include the carburetor, air cleaner,
fuel pump, fuel filter, fuel tank, connecting fuel
lines, and electric wiring for the fuel pump. Figure
2-79 is a view of the fuel and vent lines. Figure 2-80
is a schematic of the accelerator pedal, throttle, and
choke control.

b. Carburetor. The carburetor is a side draft,
single barrel type, mounted on the intake manifold
on the left side of the engine as viewed from the
driver’s seat. Vehicles may come equipped with
either a Holley or Zenith carburetor. The car-
buretor is mechanically controlled by the ac-
celerator pedal, hand throtile and manual choke.
For deepwater fording purposes, the Holley
carburetor is extremely vented to the air cleaner.
The Zenith carburetor is internally vented.

NOTE
MI151A2, M825, and MT718A! vehicles
have a mechanical fuel pump requiring
no electrical wiring.

c. Adir Cleaner. All M1351 series vehicles are
equipped with an oil bath type air cleaner that is
mounted on brackets attached to left front fender
panel inside the engine compartment. A flexible air
hose connects the air cleaner unit to the carburetor.
The carburetor float chamber is vented to the air
cleaner (only on vehicles equipped with Holly
carburetor). The M151, M151A1, M151A1C, and
M718 vehicles have a fuel pump safety switch (oil
pressure safety switch) which is also vented to the
air cleaner unit. The air intake cap can be replaced
by an air iniake pipe extension for deep-water
fording purposes.

d. Fuel Pump and Filter,

(L) On the M151, M151A1, M151A1C and
M718 the fuel pump and filter assembly is located
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inside the fuel tank as a single unit, and is ac-
cessible from the top of the tank. The fuel pump is a
24-volt, electrically operated, plunger type. The
pump contains a hollow steel plunger in a brass
cylinder. Valves are attached to the lower end of the
plunger and the cylinder. The valves operate in the
same manner as a common lift pump. The plunger
has no seal, but is freely fitted in the cylinder. The
fuel itself provides a seal between the piston and the
cylinder. This principle permits the pump to
maintain a pressure of approximately 4 psi. The
solenoid caunses the plunger to compress the
pumping spring. The spring design governs the
pump static pressure. All fuel entering the pump
passes through the filter element in which the pump
is completely enclosed. The electrical connection is
waterproof. The fuel pump is controlled by a
double-throw safety switch, the mechanical linkage
being actuated by oil pressure from the'engine main
oil gallery. One contact of the switch forms a series
connection between the fuel pump and the starter
switch. The other contact forms a series connection
between the ignition switch and the fuel pump.
When the starter switch is depressed, the first
circuit is closed, and the fuel pump operates. Pump
operation continues after releasing the starter -
switch since the safety switch opens the first circuit
and closes the second circuit when the engine oil
pressure reaches 214 to 514 psi. All parts of the
electrical circuit are tamperproof and hermetically
sealed in helium atmosphere. The pump is radio-
interference suppressed. The filter element is
replaceable, self-contained, and of a cylindrical
type. It is made from helically wound ribbons of
phenolic-resin-impregnated cellulose. Any im-
purities in the fuel are deposited on the entrance
edges of the ribbons where they can be easily
cleaned off without damage to the filter element.
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Figure 2-81. Fuel and vent lines on M15142.
MB25, and M71841 vehicles.

{Tagure 2-82. Zenith carburetor installed on MI51A2,
M825, and M 71841 vehicles.

{1) The fuel line on MI13]l, MI151A1,
MI151A1C, and MT718 consists of formed metal
tubing from the fuel pump to the engine com-
partment, a coupling, and a flexible hose to the
carburetor,

(2) The fuel line on MI151A2, M825 and
M7T18A1 consists of formed metal tubing leading
from the fuel tank to the mechanical fuel pump
mounted to right side of engine block. From .the

,,..

1D, thel
carburetor, a vapor
g. Data. Refer to ta

2-43. Air Cleaner

a. Servicing Air Cleaner.

{1) Loosen clamp and remove air cleaner cover
(fig. 2-83 or 2-84).
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NOTE
Do not remove clamp from cover.
(2} Lift ont air cleaner element (fig. 2-85).
NOTE
When removing cover be careful of rubber
gasket; if loose apply adhesive to cover and
install rubber gasket. Use adhesive (MIL-
C-5092) (FSN 8040-221-3811).

(3) Lift out oil cup (fig. 2-86). Discard used
oil. Clean oil cup, air cleaner element, and air
cleaner body, using dry-cleaning solvent or miner
spirits paint thinner.

{4} Place oil cup in body and {ill to level mark
with fresh engine oil (fig. 2-87). Refer to LO 9-
2320-218-12), Instail air cleaner element and
secure air cleaner cover.

b. Remouval.

(2) Loosen clamp screw and clamp at air
intake hose. Remove hose from air cleaner (fig. 2-
88).

t2) Loosen clamp on carburetor float chamber
vent hose, (Holley Carburetor only}. Pull hose from
tobe (fig. 2-89j.

Figaro 2243, Remoare air cleaner caver (Holley).
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Figure 2.84, Bem ¢ hose from air eleaner.

Figure 2-89. Remore vent hoses (Hoflov),

Figure 286, Lift vut cap and discard oil.
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Fivure 2208, Remuove aie eleaner (Holley),

(3) Unscrew fuel tank vent hose fitting. Loosen
clamp on fuel pump safety switch (oil pressure
safety switch) vent hose. Pull hose from tee (fig. 2-
89j.

NOTE
Instruction in {3} above apply only to
earlier M 151 series models. MI151A2
models do not have fuel pump safety
switches.

{4} Remove four screws, washer assemblies
and nuts securing air cleaner to brackets and
remgove air cleaner (fig. 2-90j.

¢. Installation. Perform removal operations {4}
back through (li, and refer to figures 2-90 back
through 2-88.

2-44. Holley Carburetor

a. Adjustments

(1) General. Adjustment of the carburetor.is
accomplished by means of the idle mixture ad-
justing screw (fig. 2-91) and the idle speed ad.
justing screw. Make all carburetor adjustments
with engine running at normal operating tem-
peratures.

{2) Idle mixture. Carefully turn the idle
mixiure adjusting screw in until it just touches the
needle seat or the engine begins to iag; then turn
OUT until the engine operates smoothly (ap-
proximately one full turn].

(3) Idle speed.The idle speed adjusting screw
on the throttle lever tfig. 2-91) should be set to idle
the engine speed at 550-600 rpm.

b. Removal

t1) Disconnect ventilation tube fittings.
Expand clamp on float chamber ventilation hose.
Pull hose from fitting. Loosen intake air hose
clamp. Puli hose from carburetor (fig. 2-92}.

12) Disconnect fuel return hose at carburetor
a

iyl A DT Al
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51A2, M825. and M718A1 enly) {fig. 2-82).

{3t Disconnect flexible fuel supply line at
carburetor (MI151, MI31AL!l, MI31AIC and
M7I8 onily) (hg. 2-9310.

141 Loosen clamp and disconnect fuel inlet
hose from in-line fuel filter. Disconnect in-line fuel
filter at carburetor (M 151A2. M&25 and M718A1
onlyl {fig. 2-82),

{53) Loosen two screws retaining choke control
cable and housing and pull cable assembly through
clamp {fig. 2-04),

31, Hnlasas ot 11
1] 15 Lkl
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{("} Disconnec
valve arm ball joint socket {fig. 2-95}.

{7} Remove retracting spring. Remave twa
carburetor mounting nuts, lockwashers and f{lat
washers. Remove accelerator retracuing spring
bracket (fig. 2-906).

i8) Move carburetor and gasket away from
intake manifeld. Discard gasket (fig. 2-124),

¢c. Installation.

(1} Clean carburetor gasket surfaces on
carburetor and intake manifold before instalfing
gasket and carburetor.

(2) Clean hose connections before installing
hoses.

{3) Perform removal operations (8) back
through (1} to instal) carburetor.

NOTE
Use a new gasket when installing car-
buretor
{(4) Bring engine up to normal operating
temperature.

(5} Adjust carburetor.

2-45. Zenith Carburetor

a. Adjustments. Adjustment of the Zenith
carburetor is accomplished by the same means as
that of the Holley carburetor, in relationship to the
idle mixture adjusting screw and the idle speed
adjusting screw {fig. 2-91}).

b. Remouval of Zenith Carburetor. The Zenith
carburetor can be removed by using the same
procedure as given in operations {l} through (8}
paragraph 2-44 for removal of Holley carburetor,
except for deletion of float chamber vent hose.

c. Installation of Zenith Carburetor. Install the
Zenith carburetor (fig. 2-82 or 2-98) using the same
procedure as given for the Holley carburetor {para
2-44}),

NOTE
Torque-tighten attaching screws 65-835
Ih-in.
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DLE SPEED
A JUSTINGrSCREW '

Fiagnre 2900 Diseonnect choke cabile.

EANTAR INLET TUBE
FOR CRANKCASEHM

Friaure 2960, Remove spring and spring bracket.
; 7 il

Figtere 2203, Discanneet fuel line at carburetor

FMISEMISIAL MIZIAIC and M7T14).
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Frowre 22897, Rentove carburetor and gasket
from incake manifold.

Figure 2.08, Leaith carburetor instalfod on M 51,
MISIAL MI31A1C and M7 18 velicles.

Pigane 22009 Kenrove spring and tewarnion i,

tienre 2-000. Diseonnect swivel from acceleratur pedal.

Fiowre 220020 Kemuore aecelerator pedal.

d. Idle Mixture and Speed. After the engine
temperature stabilizes {15-20 min.} adjust the idle
adjusting needle for smooth engine speed or highest
intake manifold vacuum. Readjust the throttle stop
serew for 300 rpm idie speed, and recheck the idle
adjusting needle setting. If the engine speed in-
creases, readjust the stop screw to obtain 300 rpm.
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2-46. Accelerator Pedal

a. Removal

{1) Remove accelerator pedal return spring
and trunnion retaining clip (fig. 2-99).

{2) Remove accelerator road to pedal clip {fig.
2-100).

{31 Loosen throttle stop screw and remove stop
from throttle cable. Disconnect throttle cable swivel
from accelerator pedal {fig. 2-101},

(4} Remove two serews and lockwashers from
accelerator pedal bracket. Remove accelerator
pedal (fig. 2-102).

b. Installation. Install accele r
reversing removal operations (4} back through {1).
Refer to figures 2-102 back through 2.99,

¢. Adjustment. Adjust threaded trunnion on
accelerator pedal rod (fig. 2-99) to obtain wide
open throttle at carburetor with 14 inch clearance
under accelerator pedal pad. Obtain the adjustment
as follows: With the accelerator or rod discon-
nected at the bellcrank, pull hand throttle out until
accelerator pedal rests on floorboard. Block car-
buretor to full open position. Adjust threaded link
to a slip fit in bellcrank. Turn link approximately
one full turn te the right, and reassemble.

2-47. Choke Control Cable Assembly

a. Remouval

{1} Loosen clamp screw to loosen air intake
hose clamp. Pull hose away from carburetor (fig. 2-
103).

(2) Loosen choke control housing clamp screw.
Loosen cable stop screw. Pull contro! cable and
housing assembly from stop and clamp (fig. 2-94).

{3} Remove nut and leckwasher behind in-
strument panel from choke control cable and
housing assembly (fig. 2-104}.

N
Tielal

Fraere 22000500 Disecnnect carbureior frose.,
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Figrnre 2-H1i. Remove choke control cable.

B

R
Figure 221053, Remove choke contrel cable assembly

through grommet.

(4) Remove cable and housing assembly
through firewall grommet and through firewall. If
necessary, remove retainer securing grommet to
firewall (see fig. 2-F05].

h, Installation. Install choke contrel cable
assembly by reversing removal operations {4) back
through {i). Refer to figures 2-105 back through 2-
103.

NOTE

Before completing operation (2) perform

adjustments ¢f3} and c(4) below.

¢. Adjustment. Refer to figures 2-103 and 2-105
and proceed as follows:

(1) Remove air cleaner hose at carburetor to
view the choke control plate when making ad-
justment.

{2} Loosen screw at the choke control cabile
stop at carburetor.

{3} Set choke control knob 1/ 16 inch out
from instrument panel.

{4) Adjust choke control cable so the choke
control plate in the carburetor is in fullv open
position.



{5} Secure cable and install air cleaner hose.

2-48, Throttle Control Assembly

a. Remouval,
(1} Loosen setscrew on stop and remove
throttle control cable from swivel (fig. 2-106J.
{2} Remove nut and lockwasher behind in-
strument panel and remove throttle control
assembly through instrument panel (fig. 2-134).
b. Installation. Install throttle control assembly
by removal operations. Refer to figures 2-107 and
2-107. '
NOTE
Before completing the installation
operations be sure that accelerator ad-
justment is made and adjustments c(3)
and c(4) below are performed.
¢. Adjustment. Refer to figures 2-106 and 2-
107 and proceed as follows:
{1} Loosen setscrew at cable stop.
{2) Se1 hand throttle control knob 1 / 16 inch
ont from dash panel.
{3} Adjust throttle control cabie so throttle
control plate at carburetc - is in fully closed position.
(4} Tighten setscrew.

2-49. Fuel Pump (In Tank, Electrical, M151,
MI151A1, M151AIC and M718) or Fuel
Tank Cover {M1531A2, M2825 and
MT718A1)

a. Removal
WARNING

Drain sufficient fuel from tank before

removing fuel pump or fuel tank cover to

prevent overflow. During removal
operation, do not allow sparks or open
flame near fuel tank.

CAUTION

Disconnect battery ground cable.

{1) Remove seats,

{2) Disconnect electrical connectors from fuel
pump (MI131, MIi51A1, MI151AIC, and
M718) and sending unit (fig. 2-108). Disconnect
fuel and vent tubes. Remove ten screws and lock-
washers securing fuel pump (MI531, MI151A],
MI151A1C, and M718) or fuel tank cover
(IM151A2, M825, and M718A1) to fuel tank.

(3} Lift fuel pump or fuel tank cover out of
itank. Removal and discard gasket (fig. 2-109}.

b, Installation. Clean gasket surfaces on fuel
pump (M151, MIiS1A1l, MISIALC, and M718)
or fuel tank cover (MI131A2, M825, and

M718A1)}, and fuel tank before installing pump or

cover and gasket.Install pump or cover by reversing

removal operations {3} back to {1). Refer to figures

2.109 and 2-108.

¢ Testing Fuel Pump Pressure.

{1}. Disconnect tube at carburetor.

(2) Using a pressure gage, hold tapered
adapter to fuel tube.

(3} Start engine. Engine should normeally
operate due to sufficient fuel in carburetor. If
engine does not start, continue operating starter
until maximum reading on pressure gage ia ob-
tained. Correct pressure is from 4.9 to 5.4 psi. If
pressure is incorrect, replace fuel pump.

{4) Recheck pressure and connect fuel tube,

2-50. Fuel Pump {(MI41A2, M825 and
M71841 Vehicles)

a. Removal. :

(1} Loosen clamp and disconnect fuel inlet
hose at mechanical fuel pump ig. 2-110).

(2) Disconnect vent and fuel supply lines at
fuel pump (fig. 2-111).

(3} Remove two screws and lockwashers
securing fuel pump to engine block. Remove pump
and gasket. Discard gasket.

b. Installation. Clean surfaces for pump gasket
before insialling fuel pump. Use new gasket and
install pump by reversing procedures in 2 above.

¢ Testing Fuel Pump Pressure.

{1) Disconnect fuel line at filter (fig, 2-82).

(2) Use pressure gage. Hold tapered adapter to
fuel line tube.

(3}. Start engine. Engine should operate due to
normal amount of fuel in carburetor. If engine does
not start, continue cranking engine until a correct
reading of from 5 to 6 psi is obtained. If pressure is
incorrect, replace the pump assembly.

(4) Recheck pressure and connect fuel line to
filter.

2-51. Filter Element and Pump Motor (M151,
M1514A1, M151A1C and M718)
2. Remouval
NOTE

During the disassembly operation, parts

that are to be reused shonld be handled

carefully to prevent damage.

(1) Remove fuel pump from gas tank (para. 2-
49).

(2) Remove three screw and lockwasher
assemblies securing filter retaining plate to un-
derside of pump (fig. 2-112}.

(3) Remove two filter gaskets, filter element,
npper gasket spacer ring, and spring washer (fig. 2-
113} '

{4) Cut pump motor lead wire under the top
cover plate (fig. 2-113).
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Figuro 2-100. Remove pump and gasket
IM151. M15141, M15141C, and M718).

Figure 2-1 1. Visconnecting vr connecting ground cable
at horn, fuel pump line and heater hoses on
VIS T2, MB2S and MTIBAL velicles.

Fraure 2-f080. Piseonnect tubes and eonnectors from fm'." Jreingy

fMISE MISTAL MISIAIC and W70
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Figare 2-1.1 5, Removing or installing mechanical fuel F;u.mp
{AESTAZ MA25. and M7I841 veliicles).

Figure 20020 Remove Jilter retaining plide.

(5} Remove compression nut, top jam nut, and
lockwasher securing pump motor to mounting plate
{tig. 2-113).

{6) Remove lower jam nut from pump motor
(fig. 2-113).

(7) Remove flared nut and fuel line tube from
the fuel fitting in the top cover plate. (fig. 2-113)

(8) Remove electrical terminal nut using
special wrench provided with Kit (5703309).
Remove terminal and lead wire from the terminal
housing (fig. 2-113).

(99 Remove rubber grommet from pump
motor mounting plate {fig. 2-113).

b. Installation,
NOTE
Use new parts supplied in fuel pump kit

(5703309)

(1) Install the fuel line tube and flared nut to
the fuel fitting in the top cover plate. Tighten the
nut {fig. 2-113).

(2) Thread lower jam nut to the pump motor
t0 a dimension of approximately 5 32 of an inch
measured from the bottom of the nut to the top of
the shoulder on the cover boss (fig. 2-113).

{3) Hold top cover plate upside down. Place
compression nut, sleeve, top jam nut, and lock-
washer on the fuel line tube (fig. 2-113)

{4} Insert pump motor lead wire and cover
boss through mounting plate. Check the 7.635-
7.575 inch dimension frem bottom of top cover
plate to the bottom of pump motor. Adjust lower
jam nut, if necessary. to conform to this dimension.
Tighten the upper jam and compression nut (fig. 2-
113).

{5} Insert rubber grommet over pump motor
lead wire and press into position in mounting plate
tfig. 2-113).

{6} Assemble in their proper order, to the
terminal housing, the insulating washer, steel
washer, pump motor lead wire, terminal shell, shell
cup. and terminal nut. Tighten terminal nut using
special wrench provided with Kit (5703309} (fig.
24131.

CAUTION
Care should be taken during this operation
to insure that the terminal shell is seated
against terminal housing to allow the in-
sulating washer to isclate the terminal,
otherwise an electrical short will result.
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Figure 2-113, Hemare fuel element
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; (71 Make the necessary connections and check
thé flared nut and compression nut for leaks while
pamping fluid. If leakage exists, tighten nuts
further. If leakage still exists, pump assembly
cannot be used.

(8} Assemble in their proper order, the spring
washer, spacer ring, upper filler gasket, filter
element, lower filter gasket. filter retaining plate,
and three screw and lockwasher assemblies fig, 2-
112 and 2-1131.

{9+ Install fuel pump in gas tank {para 2-49],

2-52. Replacing Fuel Filters on M15142, M825
and M718A1 Vehicles

a. Removal {In-Line Fuel Filter).

(i Remove hose clamp at fuel inlet hose. See
fignre 2-82 and remove hose from filter.

{2} Unscrew filter from carburetor and remove
ifig. 2-82).

b. Installation (In-Line Fuel Filter). Install new
fuel filter in reverse of above procedure.
¢. Removal (In-Tank Fuel Filter).

{1} Remove fuel tank cover (para 2-49).

{2) Remove and discard fue} filter from end of
fuel supply tube {fig. 2-114).

d. Installiation {In-Tank Fuel Filter}.Install new
fuel filter in reverse of above procedure.
2.53. Fuel Tank

a. Removal.

{1} Disconnect battery ground cable {fig. 2-
182}.

{2) Remove driver’s seat {para 2-198).

NOTE

Place a suitable container directly under

fuel tank drain plug.

{3} Drain tank by removing plug (fig. 2-115).

WARNING

Do not allow any sparks or open flame near

fuel tank.

(4] Disconnect electrical connectors at fuel
level sending unit and fuel pump on MI151,
MI51AL, M151A1C and M718 (fig. 2-108). Dis-
connect fuel lines and vent line at tank connecting
points.

{5) Remove four fuel tank mounting screws
and lockwashers (fig. 2-116).

t6) Carefully lift tank away from vehicle {fig,
2-117).

NOTE

Use care not to damage or distort attaching

fuel and vent lines during removal

procedures.

b. Installation.

{1} Position fuel tank in vehicle and secure
with four screws and lockwashers {figs. 2-116 and
20070,

(2} Connect fuel line and vent line. Connect
electrical connector at fuel level sending unit and
fuel pump on MI31, Mi51Al, MI51AIC and
M7TI18 (fig. 2-108).

i3) Replace driver's seat,

(4} Replace drain plug.

(53} Connect battery ground cable {fig. 2-182}.

2-34. Fuel and Fuel Ventilation Tubes, Hoses
and Connectors

a. General.Figure 2-108, 2-118, and 2-119 show
the fuel and fue! ventilation tubes, hoses, and
connections in the engine and passenger com-
partments.

NOTE
Figure 2-119 shows fuel vent line on
MI51A2, M8235, and M718A1 vehicles.

b. Removal. All fuel and fuel ventilation tube
connections are made with flared end male-and-
female-type fittings. To remove a tube, hose or
fitting. used suitable tools and disconnect and
reniove,

c. Installation. When installing fuel and fuel
ventilation tubes, start all threads by hand, being
careful not to cross thread the connection, Tighten
all connections securely, but do not overtighten.
Inspect for leads. Make certain that electrical
connectors are completely engaged.

FUEL TANK COVER

FUEL
SUPPLY
TUBE

IN-TANK FUEL FILTER
AT 39785

—
—
— e o]

Figure 2.4 14, In-Tunk fuel filter on M15142,
M825 and M7IBAL vehicles.
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Fiutire 2-0 88, Fuel and ventitation hoses on MI151,

MISTAL MISTALIC, and MT18 vehicles.,

;'"i.u'u.-'r' DY Fuel vent fines an M153142. M825,
and M7I18A41 vehicles.

Figure 2-117. Remore fuel tank.
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Section 1X. EXHAUST SYSTEM

2-55. Description

The exhaust system consists of a muffler inlet pipe,
muffler, front outlet pipe, rear outlet pipe and a
tailpipe extension, together with necessary clamps.

wackate halte nute and ]nﬂlr\,»\,rnekarc Fievirs 2,120
24 ana - 238

ASA OIS, MMILE, LDRIE atrlaYrasiigl = L A A T Y

shows the exhaust system.

2-56. Muffler Inlet Pipe

a. Remoual.
(291 B oamaun han

e
discard gasket (fig. 2-121).

{2} Raise vehicle and remove four bolts from
rear universal joint of front propeller shaft {fig. 2-
122§,

{3} Remove two bolis, washers, and locknuts
from clamp secoring muffler inlet pipe to muffler
inlet. Remove clamp and discard gasket (fig. 2-
123).

b. Installation. Install muffler inlet pipe by
reversing removal operations. Refer to figures 2-

123 back to 2-121. Torgue the following parts to
the values shown:
Muffler inlet pipe to exhaust |

manifold nuts {34-24) 15-20 th-ft
Muffler inlet pipe clamp locknut

{5/ 16:18) 8-12 1b-fi
Universal joint bolt {5/ 16-24) 15-20 lb-ft

NOTE

Use new gaskets for installation.

2-57. Muffler
a. Remouval.

(1)} Lift vehicle and remove four bolts from
front end of rear propeller shaft ifig. 2-124].

{2) Remove locknuts, washers and bolts from
clamp securing muffler inlet pipe to muffler.
Remove clamp and discard gasket {fig. 2-125),

{3) Remove locknuts, washers and bolts from
clamp securing front outlet pipe to muliler.
Remove clamp and discard gasket {fig. 2-126).

{4) Remove locknut and bolt from muffler
retainer clamp and remove muffler (fig. 2-127).

1 Exhaust manilold

2 Mauiller

3 Front outlet pipe

4 Rear omlet pipe

5 Rear pipe hanger

6 Tailpipe extension

T Front 1o rear outlet pipe clamp
# Muffier 10 outlet pipe clamp

4 Muffler inlet pipe

16 Inlet pipe to muffier clamp

Figure 2-120. Exhaust system.
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Feuure 2-121. Remore muffler inlet pipe.

Figure 2-124. Disconnect front end of rear propeller shaft.

Figure 2-125. Remove elamp from mufflor inlet pipe,

Figure 2.123, Renove muffler inlet pipe elamp.

Fognre 2426, Renore elamp from muffler outlet pipe.
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Figiere 2-127. Remove mufflor.

fet pipe from rear o utlet pipe.

Figgre 2-120. Kemore fronf aut
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b. Installation. Install muffler by reversing
removal operations. Refer to figures 2-127 back to
2-124. Torque the following parts to the values
shown:

Muffles . retainer clamp locknut

(5/16-18) 8-12 1b-ft
Muifler inlet pipe clamp locknui
{5/ 16-18} 8-12 tb-ft
Muffler front outlet pipe clamp
locknut (5 / 16-18) 8-12 1b-1t
Universal joint bolt (5 / 16-24) 15-20 Ib-ft

NOTE
Use new gaskets at installation.

2-58. Front Outlet Pipe

2. Remouval

(1) Loosen mulffler retaining bracket nut and
bolt, Loosen bracket {fig. 2-127).

(2) Remove locknuts, washers and bolts from
clamp securing front outlet pipe to rear of muffler.
Remove clamp and discard gasket (fig. 2-126).

(3) Remove U:bolt and clamp securing front
outlet pipe to support bracket (M151A2, M825
and MT718A1 only) (fig. 2-128).

{4) Remove two locknuts, washers and bolts
from clamp securing front cuilet pipe to rear outlet
pipe (fig. 2-128). Remove clamp and discard
gasket. Work pipe down and out, rotating as
necessary to clear drive shaft.

b. Installation. Install front outlet pipe by
reversing removal operations. Refer to figures 2-
128 back through 2-126. Torque the following
parts to the values shown:

Muffler front outlet pipe clamp locknut

(5/16-18) 8-12 Ib-ft
Mauifler rear outlet pipe clamp locknut
(5/16-18) 8-12 1b-ft

NOTE

Use new gaskets at installation.

2-539. Rear Outlet Pipe
a. Removal

(1} Remove two locknuts, washers, and bolts
from clamp securing rear outlet pipe to front outlet
pipe. Separate clamp and remove it from pipe (fig.
2-128).

(2} Loosen two locknuts from bolts securing
clamps to rear outlet pipe and support bracket
(MI51, M151A1,MI51A1C and M718 only) (fig.
2-129),

(3) Remove two locknuts, washers, and bolts
from clamp retaining rear outlet pipe to frame.

2-120

Remove rear outlet pipe and tailpipe extension
from vehicle. Discard {front outlet pipe to rear outlet
pipe gasket (M151, MI5tAl, MI151A1C and
M718 only f{fig. 2-130).

(4} Renmtove U -balt and clamp retaining rear
ontlet pipe to {rame. Remove rear outlet pipe and
tailpipe extension from vehicles. Discard {ront
outlet pipe to rear outlet pipe gasket {MI51A2,
M825 and MT718A1 onlyl (fig. 2-130).

{5} Remove tailpipe extension from rear outlet
pipe (para 2-60).

b. Installation. Install rear outlet pipe .by
reversing removal operations. Refer to figures 2-
130 back through 2-128. Torque the following
parts to the values shown:

Muffler front and rear outlet pipe clamp locknut
3/ 16-18) 8-12 1b-ft
Rear outlet pipe support bracket locknut
(5 /16-18) 8-12 Ib-ft
NOTE
Use new gaskets for installation.

2-60. Tailpipe Extension
a. Removal
(i) Remove two bolts and locknuts securing
tailpipe extemsion to rear outlet pipe (fig. 2-131).
(2) Remove tailpipe extension and gasket.
Discard gasket.

b. Installation. Install tailpipe extension by
reversing removal operations. Refer to figure 2-
131. Torque value for nuts is 12-15 lb-ft.

NOTE

Use new gasket at installation.

Figure 2-126. Disconnect rear outlet pipe and bracket

(M151. M15141 M15141C and MT718).



Figwre 2030, Romaorve rear oatlet pipe

and tailpipe extension fram veliicle.

Figure 2-131. Reware tailpipe extension.

Section X. COOLING SYSTEM

2061, General

a. Description.

11V Ceoling system. The cooling syvstem is a
forced circulation, pressurized type and consists of
the water pump. fan. shroud, drive belts, ther-
mostat, hoses, radiator, and a pressurizing radiater
filler cap. The coolant is drawn from the lower tank
of the radiator by the water pump and is circulated
through the eylinder block and evlinder head. After
circulating throughout the cylinder block and
cvlinder head. the coolant is forced through an
outlet connection past the thermostat, if it is open.
into the upper tank of the radiator. As the coolant

drops to the lower tank of the radiator, it is cooled
by air drawn through the radiator by the fan and
the motion of the vehicle. When, because of in-
sufficient operating tenmperature, the thermostat is
closed. constant circulation of the coolant is
provided hy a drilled passage counnecting the
evlinder head with the intake side of the pump.

(21 Water pump. The water pump is a cen-
trifugal-type unit mounted on the front of the
cvlinder block. and driven by two or three V -belts
depending on the generator used. The pump shaft
and donhle row ball bearing are integral. The
hearing is packed with special high-melting point
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grease ai the time of manufacture and requires no
further lubrication. The shaft and bearing unit
assembly is retained in the housing by a snapring.
The seal assembly is pressed into the pump
housing. On side of the thrust washer of the seal
assembly bears against the machined surface of the
impeller and the other side is cemented to a rubber
bellows which is in turn cemented to the seal
retainer. A coil spring, an integral part of the seal,
maintains a constant pressure against the thrust
washer and the machined surface of the impeller,
assuring a positive seal. A drain hole is provided in
the bottom of the housing to prevent water seepage
past the seal from entering the ball bearing. The
pump pulley hub is pressed on the pump shaft.

{3} Fan. The fan is a four-blade tvpe with
blades spaced irregularly to dampen noise. The fan
is bolted to the water pump hub which is pressed on
the pump shaft. The beolts used to fasten the fan
blades also retain the water pump fan pulley, which
is driven from the crankshaft pulley by V -belts.

(4} Radiator. The radiator is of vertical tube-
and-plate fin construction, utilizing a pressure filler
cap which maintains a pressure of approximately
seven pounds per square inch. By operating under
this pressure, the boiling point of the coolant is
raised approximately 19 degrees. An overflow tube
is provided on the radiator to allow the escape of
coolant and / or pressure when the pressure rises
above the limit of the pressure cap. The radiator
cap assembly also contains a vacuum relief valve
which allows air into the radiator if a vacuum is
created. Drain cocks are located at the left rear side
of the cylinder block and at the bottom center of the
radiator to provide for complete drainage of the
coolant. The radiator is mounted to support
brackets using rubber insulators. The brackets are
bolted to both sides of the engine block. A rubber
insulator snpport is provided at the center of the top
of the radiator 1o control fore and aft motion of the
radiator.

(5) Radiator shroud. The radiator shroud is
attached to the radiator and is designed to prevent
recirculation of the air.

(n} Thermostat. The thermostat is a. spring
and cartridge-type, located in the cylinder head and
retained by the water outlet connection. The
thermostat restricts the flow of coolant to the
radiator until a predetermined itemperature is
reached, thus maintaining an efficient operating
tem perature.

b. Data. Refer to table 1] for tabulated data.

262, Radiator Hoses

& Removal.
{1) Open drain cock and drain radiator (fig. 2-
134). Loosen clamps and pull hose from inlet of

radiator and from outlet of cylinder head (fig, 2-
132).

2-122

{2} Loosen clamps and pull hose from water
pump inlet and from radiator outlet {fig. 2-133).
b. Installation. Clean hose connections before
installing hoses. Install hoses by reversing removal
operations. Refer to figure 2-133 and 2-132.

Y

Figure 2-132. Remove upper radiator hose.

Piowre 2210580 Remare fower radintor hoxe.

Torque ¢clamps to 18-22 Ib-in. Fill cooling system as
specified in LO 9-2320-218-12.
NOTE
Check for coolant leaks

2-63. Radiator
a. Remoral

(1] Open drain cock and drain radiator (fig. 2-
1341,

{2) Loosen screw in radiator hose ¢clamp and
pull infet hose from radiator (fig. 2-132).

{3) Loosen nuts and remove radiator insulator
assembly from radiator support and engine lifting
eve {fig. 2-1351.

{4) Loosen radiator hose clamp and pull outlet
hose from radiator (fig. 2-133).



i3] Remove two lower mounting locknuts, flat
washers. and insulators (fig. 2-134).

i6) Remove six screw and lockwasher
assemblies from fan shroud and remove radiator
(fig. 2-136),

b. Installation. Install radiator by reversing
removal operations. Refer to figures 2-136 baeck to
2-132. Torque the following attaching parts to the
values shown:

Radiator to support mounting nut

{3,/ 16-18) 5-8 1b-ft.
Radiator upper bracket to insulator and insulator
to engine lifting eve 7.5-8.5 1b-t.
Radiator upper insulator bracket to head bolt
(5 / 16-18) 7-11 1b-ft.
Fi}l cooling system as specified in TM 9-23206-218-
10.

2-64. Thermostat

a. Removal.
{1} Open drain cock and drain radiator {{ig. 2-
134).
{21 Remove radiator upper hose (fig. 2-132].
{3} Remove two screws and lockwashers
retaining coolant outlet to cylinder head (fig. 2-
137).
{4) Remove coolant outlet and gasket. Discard
gasket {fig. 2-138).

Finare 2134, Radiator mourts and drain cock.

P 240350 Radiator support and insulator.

Figure 2-137. Romove coolant outlet,
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Figure 22138, Remove thermostat.

{3) Remove thermostat from cylinder head
ifig. 2-338}.

b. Test.Open thermostat valve and place 0.003-
inch thickness gage between valve and frame.
Release valve. Gage should be held by valve spring
pressure on valve. If thermostat cannot be
suspended by thermostat, hold on gage, discard as
defective. If it holds onto the gage, place in water
which has been heated to 175°F. If gage is released,
discard thermostat. If gage is not released, continue
to heat water. Thermostat will be considered usable
if it released between 177°F and 182°F. If it holds
onto gage above 182°.F. discard thermostat.

c. Installation. Clean outlet gasket surfaces on
cylinder head and outlet before installing gasket
and outlet. Clean hose connections before installing
upper hose. Install thermostat on wvehicle by
reversing removal operations. Torque outlet
mounting screws to 10-15 1b-ft.

NOTE
Always use new gasket. Fill cooling system
as specified in TM 9-2320-218-10. Check
for coolant leaks.
2-65. Water Pump, Fan, Fan Pulley, and
Drive Belts

a. Removal. Procedures {1} through {6} below
show operations to remove water pump with
radiator and shroud removed (para 2-63).

NOTE

To remove fan, fan pulley, or drive belts,

follow the steps described and shown below

to the point required for such removal. For

removal of drive belts only, it is not

necessary to remove radiator.

{(§) Loosen generator mounting bolts on
bottom of generator and loosen adjusting bolt,
move generator toward engine {fiz. 2-139).
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(21 Remove drive belts 12 for 25 amp system,
3 for 60 amp svstem) (fig. 2-140).

i3t Remove four screws and lockwashers
securing fan and fan pulley to water pump shaft
flange. Remove fan {fig. 2-1401.

4} Remove fan pulley (fig. 2-141).

{3) Remove three holts securing water pump
to cylinder block {fig. 2-142}.

e

Fioure 2130, Reposition generator priov to remoral of drive beits.
I

Figure 2-141. Remore jan pulley.



Figure 2-142, Remute waler pump.,

i6) Remove water pump and gasket. Discard
gasket.

b. Instzllation. Clean water pump gasket
surfaces on cylinder head and water pump before
installation water pump and gasket. Install water
pump by reversing removal procedures in a above,
ERefer to paragraph 2-66. For installation, use new
gasket. The following attaching parts should be
torqued to the values shown:
Generator adjusting arm bolt (34-16)
Water pump to block bolt (5 / 16-18)

2-66. Adjusting Drive Belt Tension

Perform the following three steps to adjust belt
tension. Figure 2-143 illustrates the method of
measuring belt tension.

30-35 1b-f1.
10-15 1b-ft.

a. Place a straight edge on the belt at the water
pump pulley and generator pulley. Move generator
until the belt has a measured 1 / 8-inch deflection
for a new belt, ¥4 inch deflectien for a used belt,
at midpoint between the pulleys when pushing
firmly down on the belt.

b. Check the other belts. If any belts differ in
tension or if they are of improper length, replace
with a matched set,

¢. Tighten generator mounting bolts {47-56 Ib-
fr.}. Tighten generator adjusting bolt and adjusting
arm to eylinder block bolt. Recheck belt deflection.

STRAIGHTEDGE

PULLEY

"
1/2 INCH DEFLECTION!

@

AT 9878

Figure 2-0.03. Measurin g drive belt tenxion.

Section XI. IGNITION SYSTEM

2-67. Description and Data

a. Description. The ignition system consists of
distributor, coil, ballast resistor, spark plugs, and
spark - plug cables., The distributor assembly
consists of the distributor, ignition eoil, and haiiast
resistor in a single housing mounted on the right
side of the engine block and is driven through the
oil pump by the camshaft. The primary, or low-
voltage circuit. consists of the batteries. ignition
switch, breaker points, primary capacitor, breaker
point capacitor, ballast resistor, and the primary
windings of the ignition coil. The secondary, or
high wvoltage circuit, consists of the secondary
windings of the coil. distributor rotor. distributor
cover, cap assemhly. spark plugs and spark plug
cable assemblies. The ignition system is waterproof
and includes devices for suppressing radio in-
terference, Figure 2-144 is a view of the ignition
svstem,

NOTE
In later model vehicles, new model coils,
breaker points, and resistors are supplied.
When replacing any of these items, the new
replacement parts should be used.
b. Data.
Refer to table 1-} for tabulated data.

2-68. Organizational Maintenance

Periodic inispection and lubrication of the ignition
systeny  are the responsibility of the wusing
organization. See LO 9-2320-218-12 for detailed
instructions.
2-69. Distributor Replacement
a. Removal.

(il Mark cover to identify spark plug cables
for installation. Disconnect {fig. 2-143}.

I12) Disconneet primary cable connector at
receplacle (fig. 2-1406),
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Spark plug

Iousing for radio =uppression capacitor
Spark plug cable

lerition distributor

Tenitivn wiring

Bailery

Lenition switch

Ul L bl —

[l

Figure 2-1-0E lgnition system, Figare 2-146. Disconneet primary cable connector.

(3) Remove clamp and remove vent hos-..
Remove distributor mounting screw. flat washer
and lockwasher located at slotted hole in adapter
(fig. 2-147).

(4) Liit distributor out of adapter ifig. 2-148).

NOTE

When assembling, make sure distributor

shaft bottoms in drive slot in distributor

intermediate shaft before tightening
mounting screw.

b. Installation. Install distributor on the vehicle
by reversing removal operations. Refer to figures 2-
148 back to 2-145. After installing distributor,
perform ignition adjustment operations as
described in paragraph 2-T1.

2-70. Distributor Repair

- a. Disassembly.
Figare 2-113. Diseannect caliles. (1) Before removing cables, mark cover to
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identify spark plug cables for installation. Remove
four spark plug cables from cap and cover assembly
{fig. 2-143).

{21 Remove six screws and remove cap and
cover assembly (fig. 2-149),

(3} Remove three screws and lockwashers
which attach cap to cover. Remdve cap from cover.
Remeve fonr seals from cap terminals (fig. 2-130).
Check for cracks and carbon tracks. Check inserts
in cap for excessive burning.

{4) Lift rotor off cam and check rotor for
cracks, loose contact strip, and excessive burning.
Remove two terminal wire nuts and lockwashers
from coil terminals. Remove two coil mounting
screws and lock from distributor base (fig. 2-151).

(3) Remove four screws and lockwashers and
remove filter capacitor assembly with attached
resistor lead. Cut lead to remove capacitor and
discard. Retain capactior mounting hardware and
packings (fig. 2-152}),

{6) Remove and discard old coil and coil leads
(fig. 2-153).

Figure 2-148. Lift distributor out of adapter.

Figure 2-110, Remare distributor caver assembly.

Figure 2-150. Remove cap from cover,
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{7} Remove two breaker plate retaining
screws, lockwashers and elips and remove breaker
plate assembly (fig. 2-154}.

.(8) Remove terminal screw, flat washer and
lockwasher and remove coil cable and capacitor
cable {fig. 2-1551.

(9) Remove screw and lockwasher and
remove breaker point assembly (fig. 2-155).

{10) Remove screw and lockwasher and
remove capacitor {fig. 2Z-1351}.

b. Assembly.

{1} Insert new filter capacitor assembly from
outside of distributor base through filter capacitor
opening. Existing packing should be placed on
capacitor prior to insertion. Use existing hardware
to retain capacitor (fig. 2-152).

{2) Install capacitor on breaker plate and
secure with screw and lockwasher (fig. 2-155).

{3} Install breaker point assembly on breaker
plate and secure with serew and lockwasher {fig. 2-
155).

(4) Install capacitor cable and coil cable on
terminal block and secure with screw, lockwasher
and flat washer {fig. 2-135}.

(5) Install breaker plate assembly to
distributor base and secure with two screws, lock-
washers and clips (fig. 2-154).

NOTE

Clips must be installed with the bent end of

the clip in the up position.

i6) Install new coil assembly into distributor
base and secure with lock tab and two screws.
Route the filter capacitor wire and coil wire
through the clamping ears and into the opening
provided in the lock tab. Torgque retaining screws to
40-50 lbs. inch. Position head of screw within the
torque range so that one of the lock tabs can be bent
up parallel again one the hex. head flats (fig. 2-
156},

(71 Attach the filter capacitor wire to the
positive post of the coil and the capacitor wire to the
negative post and secure with two lockwashers and
two nuts. Torque nuts to 15-20 lbs. ine. (fig. 2-
153).

Figure 2152, Removing or replacing capacitor assembly.

Figure 2-153. Kemoving or installing coil.
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2-71. Ignition Adjustment -
a. General. Ignition timing is accomplished by
four separate and consecutive procedures; breaker
point gap adjustment, spring tension adjustment,
timing by distributor positioning and precise timing
by using an adapter, timing light and tachometer.

b. Breaker Point Gap Adjustment.

{1} Crank the engine until the rubbing block
on movable breaker point rests on the peak of a
cam lobe ifig. 2-156).

(2} Loosen stationary breaker peint mounting
screw and lockwasher (fig. 2-156).

(3] Adjust point gap with adjuster screw (fig.
2156} until gap is 0.017 to 0.022 inch. Tighten
contact mounting serew and lockwasher 5-20 1b. in.

NOTE
If this procedure is not followed, the screw
may loosen afier several thousand miles,
causing erratic engine operation.

¢. Adjusting Spring Tension.

(1) Attach spring gage to end of movable
contact and pull on gage at right angles 10 movable
contact (fig. 2-157}.

(2) Adjust spring temsion ({fig. 2-158) by
positioning spring slot until desired tension is
obtained and tighten terminal screw. Points should
start to open with a pull of 17 to 20 ounces.

d. Approximate Timing by Distributor
Positioning. Set distributor to approximate timing
as shown below:

(1} Mark the position of the No. ! spark plug
cable on distributor base (fig. 2-159) refer io figure
2-145 for No. | spark plug cable location. Adjust
breaker point assembly (step b-1 through 3 above)
but do not install cap and cover assembly.

{2) Rotate crankshaft until rotor is positioned
toward No. ! spark plug cable mark and pointer on
timing gear cover and notch on crankshaft pulley
are aligned. Slowly rotate distributor coun-
terclockwise until breaker points just start to cpen.

Fionre 24153,

Figrre 2037 Attach spring gage.

PRZNEE LT, ntapnian peoeiied gmed)h
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{3} Tighten distributor to adapter mounting
screw to a snug fit (fig. 2-147).

(4) Install cap and cover assembly. This
procedure alone is not adequate for good engine
performance. Perform precise timing procedure,
below.

e. Precise Timing. Refer to figure 2-160 for an

timing. Operations below show procedures required
for ignition timing, when distributor shaft has not
been removed from engine during previous
maintenance.

{1 Remove No. | spark plug cable {fig. 2-
161} from spark plug, place timing light adapter on
spark plug, and attach spark plug cable to timing
light adapter.

{2} Connect timing light leads to timing light
adapter, ground, and battery {fig. 2-161}.

(3} Attach tachometer to primary connector
and ground (fig. 2-162). Adjust engine idle to 450
to 500 rpm.

i4) With engire idling, direct timing light at
timing pointer on timing gear cover {fig. 2-163).

(5) Slowly rotate distributor wuntil timing
pointer and crankshaft pulley notch are alined.
When timing marks are alined, firing will take
place at 6° before top dead center of piston travel.
When this alinement is accomplished, tighten
distributor to distributor adapter mounting screw.

(G} After tightening mounting screw, recheck
timing to determine that tightening has not
disturbed alinement. Increase engine speed while
directing timing light to notch and pointer. Notch
should move away from pointer if distribotor
centrifugal advance is Iunciioning. Disconnect all
timing devices and install spark pleg cable.

-

Frowee 200, Conneel Hming light.




Figure 2-163. Checking timing using timing light.

2-72. Spark Plugs and Spark Plug Cables
a. Removal

{1} Disconnect terminal nuts securing spark
plug cable to spark plugs (fig. 2-164).

i2) Remove all dirt from cylinder head recess
around spark plugs.

(3] Use a deep socket wrench and remove
spark plugs f{fig. 2-165). Discard spark plug
gaskets.

{4} Clean spark plugs (fig. 2165} on a spark
plug cleaner and tester. Adjust gap to 0.027 to
0.030 in.

(3} Disconnect terminal nuts between spark
plug cables and distributor. Remove cables.

b. Installation. Install spark plugs and spark
piug cables by reversing removal operations. Refer
to figures 2-164 and 2-165. Use new spark plug
gaskets for installation. Terque spark plugs to 18-
20 1b. fi.

NOTE
The lead and cable assembiy must follow a
smooth natural path without being twisted
or stressed during or after assembly.
Tighten cable nuts finger tight and then an
additional I / 2 turn with a 3 / 4 inch apen
end wrench.

Figare 2-1010. Remore spark plugs,

Fiapre 2165, Adjust spark plug gap.

Secfion X{i. STARTING SYSTEM

2-73. Description and Data

a, Description. The starting system consists of
starting motor assembly, starter switch and
connecting clectrical eables. Figure 2-166 is a view
of the starting system. The starting motor is a 24-
volt, series wound, two-pole, four-brush, waterproof

unit. It is mounted on the right rear face of the
flywheel housing. The starting motor assembly is
equipped with an overrunning clutch to prevent
damage to the starting motor at engagement with
the flywheei or when engine speed is greaier than
that of the starting motor.
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b. Data. Refer to table 1-J for tabulated data.
2-74. Starting Motor

a. Removal

(1} Remove front seats (para 2-1081.

{2) Remove battery cover (TM 9-2320-2f8-
IS

(3] Remove battery ground cable (fig. 2-182).

{4} Remove transmission cover plate (para 2-
199).

{5) Remove starter cable {fig. 2-238).

(6) Remove two nuts, washers and clip
securing starting motor to flywheel housing.
Rentove starting motor and gasket. Discard gasket
{fig. 2-167}

b. Installation. Clean starter mounting gasket
surfaces on starter and flywheel housing before
installing gasket and starter. Install starting motor
on vehicle by reversing removal operations. Kefer
to figures 2-167, 2-166.

NOTE

Use new gasket at installation.
2-75. Starting Switch

a. Remoual

(1} Disconnect batiery ground cable (fig. 2-
1821.

(2) Remove four screws, flat washers and
lockwashers securing starting switch bracket to
floor (fig. 2-168).

(3) Pull starting switch bracket away from
floor -and remove two nuts and lockwashers
securing cables to cable terminals (fig. 2-169).

I Bemdix drive {overrunning clutch)

2 Starting molor

3 Ballery 1o starter switch cable

1 Starter switch

5 Miarler switech huton

O Starler swileh te starting motor cable

Figure 20060, Starting system.
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Figure 2-167. Remuove stardng malor.

Figure 2-169, Remove starting switch cables from terminals.



(4) Remove two screws and lockwashers
mounting starting switch to bracket and remove
switch (fig. 2-170).

b. Installation. Install starting switch by

reversing removal operations. Refer to figures 2-
170 back through 2-168.

Section XlIl. GENERATING SYSTEM

2-76. Description and Data

a. Description. The 25-ampere generating
system consists of generator, generator regulator,
and connecting cables. Figure 2-171 is a view of the
25-ampere generating system. The generator
illustrated is a two-brnsh, 25-ampere, 24-volt,
waterproof unit, mounted on the left side of the
engine. It is driven by two crankshaft driven
V-belts. The generator regulator consists of
three units: the voltage limiter which controls
generator output veltage to prevent overcharging
the batteries; the current limiter which prevents
overloading the generator; and the cutout which
prevents discharging of the batteries when
generator output falls below the level required to
charge the batteries. Other model vehicles may
have the 60-ampere, 24-volt negative ground
alternator system with built-in voltage regulators.
Unilike the conventional direct current shunt
generator, the alternator differs in that the ar-
mature is called a stator and does not rotate. The
rotor is the field. Internally mounted rectifiers in
the 60-amp alternator convert the alteznating
current to direct current. The internally mounted
regulator also controls the cutput of the alternator,
In special applications the vehicle may include a
100-ampere or 180-ampere alternator, with ex-
ternal regulator, and rectifier. Refer to special
purpose kits (ch. 3i.

b. Data. Refer to table 1-1 for tabulated data.

2-77. Generator Assembly {25-Ampere)

a. Removal. Procedures {1} through (6} below
give operations for removing generator assembly
and for removing pulley from generator.

(1) Remove air cleaner (para. 2-44). Loosen
generator and remove drive belts (para. 2-64).

(2) Using spanner wrench, disconnect
geherator-to-generator regulator cable at generator
receptable (fig. 2-172).

(3} Loosen adjusting arm to cylinder block
bolt. Remove adjusting arm bolt, lockwasher and
flat washer from adjusting arm and generator.
Remove two mounting bolt nuts, lockwashers and
flat washers from generator and mounting bracket.
Remove mounting bolts and flat washers from
generator and bracket (fig. 2-173).

I Generator electrical receptacle

2 Generator regulator electrical receptacle
3 Ballers -generator indicator

4 Genecrator regulator mounting bracket

3 OGenerator regulitor
6 Generater-to-generator regufator cable
T enerator
4 Generator drive palley
Porowee 228008, Afonerating system.

(4) Remove cotter pin, washer and nut
Discard cotter pin {fig. 2-174).

(31 Remove pulley from generator shaft, using
snitable poller.
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{6) Remove Woodruff key from slot in
generator shaft.

b. Installation. Reverse removal procedures for
installing generator. Use new cotter pins at in-
stallation. When installing pulley on replacement
generator, be sure spacer, W oodruff key, pulley and
washer are properly seated. The following at-
taching parts are to be torqued to the values
shown:

Adjusting arm to cylinder bolt {34-16) 30-35 lb-ft.

7/16-14 : 47-56 1b-ft.

Generator mounting bhelt 58-60 1b-ft.

Generator to mounting bracket nut 60-70 1b-ft.
NOTE

The pulley nut on generators (Autolite)
using cotter pin should be torqued to 35 lb-
ft, and on generators (Delco Remy) not
using cotter pin torque to 60 lb-ft. Refer to
paragraph 2.66 for drive belt adjustment.
Make sure generator bracket mounting
bolis are torqued properly, loose bolts may
cause damage to cylinder block.

2-78. Generator Regulator
a. Removal

CAUTION

Disconnect battery ground cable.

{1) Remove air cleaner hose (fig. 2-88).

(2) Using spanner wrench, disconnect main
wiring harness connector at regular and pull plug
out of receptacle (fig. 2-175}.

" (3) Using spanner wrench, disconnect
generator-to-regulaior cable connector at regulator
and pull plug out of receptacle (fig. 2-176].

f“r-_ifur‘t' 2472 Diseotinert r‘ﬂ;{ﬂf.‘ii’n!' ratlile

at generater recoptacke,
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Figure 2-173. Remorve adjusting bolt from adjusting arm
and generator.

Figuee 2075, Thsconnect wiving lirness connector.,



Figure 2-1760. Disconnect generatordo-regudator

cable connectur,

Figure 2-177. Remove generator regulator

with mounting brackets attached.

(4) Remove four mounting screws, lock-
washers and flat washers and remove generator
regulator with mounting brackets attached {fig, 2-
177).

b. Installation. Install generator regulator by
reversing removal operation figure 2-177 back to 2-
175.

NOTE

Torque attaching screws 9-12 lb-fi.

2-79. Generator-to-Regulator Harness

a. Removal
{1} Using spanner wrench, loosen and remove

main  wiring harncss connector at regulator
receptacle {fig. 2-175) to provide access to
generator-to-regulator hatness connector.

{2) Using spanner wrench, disconnect
generator-regulator harness connectors at regulator
receptacle {fig. 2-176} and at generator receptacle.
Remove harness. .

b. Instaliation,Install generator-to-regulator har-
ness. using the following procedure:

(L) Install harness-to-regnlator connector at
the regulator receptacle. Tighten connector with
spanner wrench,

(2} Install generator-to-regulator harness
connector at regulator receptacle. Tighten con-
nector with spanner wrench.

{3) Install generator-to-regulator harness
connecior to generator receptacle. Tighten con-
nector with spanner wrench.

2-80. Generator-to-Regulator Harness Repair
a. Disassembly.

(1} Use suitable tool and pull three insert
plugs out of grommet {fig. 2-178) and unscrew
grommet retaining nut.

{2) Slide »nut and grommet away from
receptacle. Unscrew spanner coupling nut and slide
nut away from receptacle. Use suitable tool and
push contact out of receptacle assembly {fig. 2-
LT79).

b. Assembly. Reverse removal operations for

assembling generator-to-regulator harness

receptacle.

2-81. Generator (Alternator) Assembly {60-
Ampere

Figure 2-1 76, Remuove plags from grommet

and unscrew retaining nui.



Fianre 2179 Lnserew coupling nut

atd push contact aut of receptacie.

a. General. Later model vehicles are equipped
with the Leece-Neviile, model 3002A, 60-ampere,
three-phase ac alternator (10929868). These units
provide more than twice the power of the 25-
ampere d¢ generator, and use rectifiers to convert
the alternating current ontput to direct current for
the 28-volt dc¢ vehicle electrical system. Six internal
solid state rectifiers, mounted on a cooling fin

assembly for heat dissipation, are used for this
purpose. Also internal to the alternator is the
current and voltage regulator. The alternator is self-
coaled and driven bythree drive belts. It operates
in ‘the speed range of 2,000 rpm to 8,000 rpm.
Proper operation of the unit is indicated by the
battery-peneraior indicator located on the dash
panel.

b. Maintenance and Adjustment. Conventional
general maintenance procedures for retating
machinery is specified. Periodic inspections of he
¥-belts are specified. Worn belts are to be replaced
as necessary and the correct degree of belt tension
must be maintained at all times for proper
operation. For alternator adjustment remove plug
and adjust slotied screw to obtain 28 volts. {Refer
to electrical troubleshooting table 2-4).

NOTE
Counterclockwise to increase voltage.
Apply sealer (FSN 8030-849-0071) to plug
prior to installing.

¢. Removal. Follow the general provisions for
-removal of the 25-ampere generator given in
paragraph 2-77 a.

d. Cleaning, Inspection, and Repair. Refer to
support maintenanee for cleaning, inspection, and
repair. _

e. Installation. Follow the general provisions for
installation of the 25-ampere generator given in
paragraph 2-77b.

Section XIV. BATTERIES AND LIGHTING SYSTEM

2-82. Description and Data

a. General. The batteries and lighting system
are waterproofed. A circuit breaker in the light
switch protects the lighting system from overload.
All light circuits are controlled by the light switch
on the instrument panel. Figures 2-130 and 2-181
are views of the lghting system. Cables are
identified by numbered tags near the end of each
cable.

b. Batteries. The 24-volt primary circuit is
supplied by two 12-volt lead and acid-type storage
batieries, connected in series. The batteries and
eonnections are designed for under water operation.

¢. Service Headlights. The sealed beam-type
service headlights are mounted in the brush guard.
High or low beam is selected by a foot-operated
dimmer switch. :

d. Blaeckout Driving Light. A single blackout
driving light is mounted on the left front fender.
This driving light supplies a diffused, low-intensity
licht beam, for use when the tactical situation
prohibits use of the service headlights.
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e. Blackout Marker Lihgts (MI51, MISIAI,
MI15141C, and M718 Vehicles). Two light as-
semblies, one mounted below each service head-
light, serve the purpose of blackout marker lights.

~ f. Front Parking, Signal, ‘and Blackout Marker
Lights (M15142, M825, and M71841
Vehicles}. The above lamp bulbs are housed in one
composite lighting assembly. A composite light
assembly (fig. 2-181} (with the amber lens) is
mounted te each front fender. The upper half of
this light assembly houses the parking and
directional turn signal bulbs. The lower housing
contains the blackout marker light.

g- Blackour Stoplight (M151, MI31Al,
MI15141C and M718 Vehicles). The blackout
stoplight is mounted on the right rear corner of the
vehicle body, above the service taillight.

h. Blackout Taillight, Blackoutr Stoplight,
Service Taillight and Service Stoplights (MI5142,
M3825, and M71841 Vehicles). The above lamps
are all contained within one composite lighting
anit. One composite unit is mounted at each rear



corner of the vehicle. The upper half of the unit and M718 Vehicles). The blackout taillight,

houses the service taillight and service stoplight service taillight and service stoplight assemblies are
bulbs. They also serve as the left and right rear turn mounted in the lower rear corners of the vehicle
signal lights. The lower portion of the composite body. The upper half of the assembly houses two
unit contains the blackout marker and stoplight lamp units, a service taillight, a service stoplight
bulbs. and performs the left and right turn signal funection.

i. Blackour Taillight, Service Taillight, and The lower half houses a single lamp unit, a
Service Stoplight (MI151, M15141, M15141C, blackout taillight.

R
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12

Directional turn signal Light i2}
Batteries 12)

Directional control assembly

Biackout steplight

Bluckout taillight. service taillight and service stoplight 123
Trailer receplacle

Light wwiteh

Pyistribution box or sofid state Hasher
immer swileh

Blackonl drive light

Blackoui marker b 24

Serviee headiight (2

Finnre 2080, Batteries and lghting system for 131 MIZIAL M15141C and M718.
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Front compoesite light (ara sigeal-parking-blackont marker lights) 12)

Batteries 124 '

Dircetiomal warn signal control uait

Rear composite light (tarn signal-stoplight, taillight, blackout marker. biackout stoplight) (2)
Receptacie

Light switeh

sSaolid state Tasher

Dinmmer switeh
Blackout drive light
Iieadlights 121

Figure 24081, Batteries and lighting svstem for M1542. M823, and MTI8AI vehicles.

Friogre 2-F02.
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j. Trailer Coupling Electrical Receptacle. A
twelve-terminai receptacle is mounted on the left
rear corner of the body of the vehicle. This
receptacle provides 2 means of connecting the
electrical units of a towed trailer to the vehicle
electrical system. When con nected, trailer lights are
controlled by the towing vehicle light switeh,

k. Directional Turn Signal Lights. Directional
turn signal lights are mounted on the left and right
front fenders to provide turn signal directions and
are conirolled by means of a control handle
mounted on the steering column,

I Directional Control Assembly. A directional
control assembly with control handle to activate the
directional turn signal lights is mounted on the left
side of the steering column. In its extreme upper
position, the control handle actuates a flasher that
switches all directional lights on and off 10 serve as
a hazard or emergency warning.

m. Distribution Box. Flashing of the signal
lights is accomplished by a flasher mechanism
located in the distribution box (fig. 2-218} mounted
on the firewall beneath the front panel. On later
model vehicles this function is performed by a solid
state flashing device (fig. 2-219).

n. Data. Refer to table -1 for complete data.

L]
2-83. Batteries

a. General For service instructions on adding
water, cleaning, performing specific gravity test,
and charging batteries, refer to TM 9-6140-200-13.

b. Removal

(1) Remove passenger seat {para 2-198) and
battery compartment cover (refer to TM 9-2320-
218-10).

{2) Loosen battery ground cable terminal bolt
nut and remove ground cable terminal from
negative post of right battery ifig. 2-182).

{3} Loosen battery cable terminal bolt and nut
and remove cable terminal from positive post of left
battery (fig. 2-183).

, NOTE

Do not pry on terminals. Use lifter FSN

5120-243-1039.

(4) Loosen battery connector cable terminal
bolt nuts and remove battery connector cable from
positive post of right battery and negative post of
left battery {fig. 2-182).

(5) Remove four battery holddown nuts and
flat washer. Remove two holddown frames (fig. 2-
183).

(6} Lift batteries from compartment.

CAUTION
Do not use a lifting strap that connects to
hattery posts.
¢. Installation. Install batteries by reversing
removal operations.
CAUTION
Prior to assembly of battery cables, make
sure all switches are “OFF".
After installation, check battery polarity. Turn
ignition switch on. If battery-generator indicator
registers no reading, battery or batteries are
reversed: correct installation as necessary. If in-
dicator registers, batteries are correctly installed.
: NOTE
Be sure batteries are clamped down firmly
1o avoid damage from bouncing.

2-84. Battery to Starting Switch Cable
(Positive)
a. Remouval

i1} Remove passenger seat {(para 2-198},
battery cover (TM 9-2320-218-10}, and battery
ground cable (fig. 2-182}.

i2) Loesen terminal nut and remove positive
cable from left battery and remove terminal from
cable end ifig. 2-183).

(3} Remove nut, lockwasher and screw, and
ruobber covered clamp at inside of body side panel
sill fig. 2-184).

(4} Remove snap clips securing cable to inside
of body panel sill (fig. 2-1851.

{5} Remove nut and lockwasher from screw
securing clamp to firewall. Remove rubber covered
ciamp from screw on firewall inside passenger
compartment. Remove clamp from cable (fig. 2.

185 and 2-186}.

Figure 2-184. Remove clamp at body side panel sill.
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Figure 2-185. Remove snap efips at body panel sift

and clammp on firewall IMI151 antvi.

(6} Remove two screws and lockwashers
securing clamps and cable to firewall inside
passenger compartment above tunnel cover.
Remove clamps from cable (M151A1, M151A2,
MI51ALC, M825, M718 and MT718A1) {fig. 2-
186},

(7} Remove two screws and lockwashers
securing clamps and cable to right and left side of
firewall tunnel. Remove clamps from cable (M151
only} (fig. 2-187).

(8) Remove nut, lockwasher and screw
securing clamp and cablés to firewall above clutch
pedal. Remove rubber covered clamp from cables
(fig. 2-188).

(9] Remove starting switch bracket and
remove cable from terminal {fig. 2-169).

(10) Thread cable out of grommet at battery
compartment (fig. 2-189),

t11) Thread cable out of grommet at both
sides of transmission tunnel (M151 only}.

b. Installation. Install battery to starting switch
cable by reversing removal operations.

2-85. Service Headlights
a. Adjustment, Refer to figure 2-190.

{1) Position vehicle on a level floor with no
load in vehicle. Headlights should be 25 feet from a
smooth vertical surface. Inflate tires to proper
pressure. Refer to vehicle data plate or table 1-1.

(2} Measure centerline of headlights from
floor; draw a horizontal line at that height on the
flat surface. Draw a second line parallel to and 37
below first line.

(3) Draw a vertical line intersecting the first
two lines at the projected centerline of the vehicle,

(4} Measure distance between two headlight
genters, then divide distance equally on both sides
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of centeriine. Draw a vertical line at these points,
intersecting the first two lines,

(31 Turn headlights on and select high beam.
Cover one light while adjusting the other,

Floare 2186, KRemore clamps from firowall (M15141,
MIs142. MIS51IAIC. M:i25. MTI8. VMTHE 1 H.

Figure 2487, Remove clamps from firewall tunnel
fMI51 orly).

Figire 2-188. Remove clamp from firewall

above cluteh pedal



Figure 2-189. Thread eable out of grommet.

{6} Turn adjusting screws In or cut until beam
is adjusted to a pattern as near as possible to that
shown in figure 2-190. Adjust other headlight in
same manner.

b. Replacement of Sealed Beam Lamp.

i1} Remove three screws and lockwashers.
Remove lamp retainer (fig. 2-191).

(2} Pull lamp out of recess. Pull electrical
connectors from housing. Remove lamp unit {fig. 2-
192).

NOTE _
Connectors are molded to sealed beam
unit. Do not remove, :
c. Removal of Headlight Assembly.

(1) Disconnect electrical connectors {fig. 2-
193). )

(2} Remove three nuts and lockwashers
securing headlight assembly to brush guard.
Remove headlight assembly (fig. 2-1931}.

(3) Disassemble headlight assembly as shown
in figure 2-194.

d. Installation of Headlight Assembly. Install
headlight assembly by reversing removal
operations.

NOTE
Whenever a new headlight assembly is
installed in the vehicle it is necessary that

headlights be adjusted {fig. 2-190).

2.86. Blackout Driving Light
a. Removal of Sealed Beam Lamp Unit

(1) Remove three screws securing door
assembly {fig. 2-195).

(2) Pull door and lamp assembly from light
housing and separate cable connectors (fig. 2-196).

(3) Remove three lamp retaining springs and
remove sealed beam lamp (fig. 2-197}.

b. Tnstallation of Sealed Beam Lamp
Unit. Install sealed beam lamp unit by reversing
removal operations.

¢. Removal of Blackout Driving Light
Assembly. :

(1) Grasp cable at connectors and pull,
separating male and female connectors (fig. 2-198}.
(2) Remove nut and lockwasher securing
blackout driving light assembly to bracket {fig. 2-

199).
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Irigure 2-194. Headlight assembly—exploded view.

d. Installation of Blackout Driving Light
Assembly. Reverse removal operations in ¢ above.
NOTE
Figure 2-200 illustrates mounting of
bBlackout driving light and composite
lighting assembly on M151A2, M825, and

M7T18A1 vehicles.

2.87. Blackout Marker Light {(M151, M151A1,
M151A1C, and M718 Vehicles)

a. Replacement of Blackout Marker Lamp,

{1} Remove two screws and remove door
assembly (fig. 2-201}.

{2) Grasp lamp, turn counterclockwise and
remove. Install new lamp. Install door assembly
and screws {(fig. 2-202),

b. Removal of Blackout Marker Light
Assembly.

{1) Grasp cable at connectors and pull,
separating male and female connectors (fig. 2-203).

{2) Remove nut and lockwasher securing

blackout marker light assembly to bracket (fig. 2-
203).

¢. Installation of Blackout Marker Light
Assembly. Reverse removal operations above.

2-88. Front Parking, Directional Signal, and
Blackout Marker Composite Lights
(M151A2, M825, and M718A1 Vehicles)

a. Replacement of Lamps.

(1} Loosen five secrews securing door to light
housing, {fig. 2-204),

{2} Remove door {fig. 2-205) and preformed
packing from housing. Press bulb in and torn
counterclockwise.

(3) Install another bulb. Properly position
performed packing and door to housing and secure
door by tightening five screws.

b. Removal of Composite Light Assembly.

{1} Disconnect three connectors at the front
composite light assembly (fig. 2-193).

{2} Reach to underside of front fender and
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remove two screws and washers securing light )
assembly and wire guard to vehicle. : '
(3) Remove the composite light assembly
from vehicle.
c. Installation of Composite Light Assem-
bly. Reverse removal procedures above.

Figure 2-196, Pull door froa housing and
separale connectorns.

Figure 2-149. Remeove driving light assembly.
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Fignre 2:200, Romoving or installing blackout headlamp
on MI51A2, M825. and M7I8A1 vekicles.

Figure 2:2111, Hemove backout marker door assembly.

fAMI5], MIsiAal, Mi5141C and M7T18 rehiclos

T

Figure 2:202, Romove blackout marker lamps,

(3130 MISIAL MISIAIC and MT18 vehivlest.

Figure 2-2020, Kemove blackout marker light assembly
fMI51, M15141. MI5141C. and M7I8 Vehicles).
2-89. Tail and stoplight Assemblies Blackout
Service (M151, M151A1, M151A1C, and M718)

a. Replacement of Lamps.

(1) Remove six screws securing door to light
housing. Remove door {fig. 2-206).

{2) Press lamp in and turn counterclockwise
and remove lamp (see fig. 2-207). Install new lamp.
Install door and screws.

b. Taillight Assembly Removal

(1) Disconnect three cable connectors.
Remove two screws and lockwashers securing the
taillight assembly (fig. 2-208]).

(2) Remove taillisht from opening in bedy
(fig. 2-209).

¢. Taillight Assembly Installation. Reverse
removal operations above,
d. Replacement of Lamp.

{1} Remove the two screws securing the
blackout signal lamp door assembly (fig. 2-206) to
the blackout door gasket.

{2) Remove the door assembly and gasket.

{3) Press in on the blackout [amp and turn
counterclockwise to remove from socket. Install
new lamp. Install gasket, door assembly and two
sCrews. :

e. Blackout Stoplight Removal,

(1) Disconnect cable connectors. Remove
screw and lockwashers securing the blackout
stoplight from the right rear corner of the vehicle
hody.

(2) Remove the blackout stoplight.
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f. Blackout Stoplight Installation. Reverse
removal operations above.

2-90. Blackout Taillight, Blackout Stoplight,
Service Taillight and Service Stop-
lights (M151A2, M825, and M718A1
¥V ehicles)

2. Replacement of Lamps.

(1) Loosen six screws securing door to light
housing {fig. 2-210).

{2) Remove door (fig. 2-211} and preformed
packing. Press bulb in and turn counnter-clockwise
10 remove.

{3) Install new bulb. Position preformed
packing and door assembly in place to light
hiousing. Secure door by tightening six screws,

Fignre 2-206. Remaove doar from Hght housing

(MI151. MI15141 M15141C. and M718).

Frgure 22200 Romoping or installing door
teo front fight hoasing on MISTA2, ME25.
amt MTI8A41 rehivles,

Figure 22207 Romore famp,
(IS MISEAN MISIANC and M7T18).

EEE

Fiagnre 222005, Remoring ar instafling feont famp bafles

415149 Auo5 . VITIR AT robiclos
NISIA2 ME25. and MITIEAT vebivles). Fiatre 2-2080. Diseotnert cable connortors

CAESE MESIAL MISEALC and MT18).
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Figure 22200, Komaore taillight frone opening in body
(IMISLMISITAL M15141C and M7181.
b. Removal of Composite Light Unit,

(1) Remove three screws and lockwashers
securing light assembiy cover plate to vehicle body
(fig. 2-2}2}.

(2) Remove two screws and lockwashers
securing rear composite light. Separate electrical

connectors {fig. 2-213) and remove composite light’

unit from vehicle.
e. Installation of Composite Light Unit. Reverse
removal procedures above, '

2-91. Directional Signal Lights
M151A1, M151A1C and M718)
NOTE
The directional signal lamps on M151A2,
M825, and MTi8Al wvehicles are in-
tegrated into the composite light assem-
blies. Refer to paragraph 2-88.
a. Replacement of Lamp, Refer to figures 2-214
and 2-2135.

{1} Remove two screws and washers from the
turn signal lens.

(2} Remove the lens and gasket from the turn
signal body.

(3) Press lamp in and turn counterclockwise
to remove from socket,

Install new lamp. Install gasket, lens, screws and
washers securing lens to turn signal body.
b. Directional Signal Light Removal.

(1) Disconnect cable connectors. Remove one
turn signal lamp mounting screw and two washers
securing the directional turn signal light assembly
to the vehicle fender (fig. 2-216).

(2} Remove directional signal light.

¢. Directional Signal Light Installation. Beverse
removal operations above.

2.92, Directional
Assembly

(M151,

Turn Signal Control
a. Remoyal
(1} Disconnect cable to flasher assembly (fig.
2-217h
{2) Remove clips securing cable to steering
column.

i3] Remove screw and nut from clamp on
steering columin and remove control assembly,

g

Figure 2208, Retioving ov fnstalling door
to rear light housing (M15142. M825.
and MTI8AI reliries),

Figure 2.211. Kemoving or installing rear lamp bulbs
(MIF1432 M825, and M718A1 vehicles).

Figure 2-212. Removing or installing rear cover plate

(MI5142 M825, and MT718A41 vehicles).
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Vigure 2-213, Remuoping or installing rear compesite Bght unit {M15142. M825, and MTI8AI vehicles).

Figure 2-214. Remove directivnal turn sigral lens
(M151, MISIAI M15141C. and MT718 Vehicles).

Figure 3-215. Replace directional signallamp

(MIST M15141 MI5141C. and M718 vehicles).




NOTE

On vehicles equipped with a solid state

flasher, the control assembly is removed in

the same. manner except the cable is

disconnected at the control assembly.

b. Installation. Install directional econtrol
asseﬁlbly by reversing removal operations.

NOTE

If conirol assembly is replaced, install only

late model directional control. Refer to

paragraph 2-94.

c. Replacement of Lamp. Remove lens signal
light from control handle and remove lamp.
Replace lamp and install lens signal light on control
handle (fig. 2-217).

2-.93. Distribution Bex or Solid State Flasher

2. Removal of Distribution Box (fig. 2-218).

(1} Remove directional control harness and
main wiring harness from distribution box.

{2} Remaove two screws and washers securing
distribution box to firewall. Remove distribution
box.

b. Installation. If distribution box is to be
replaced, install late model solid state flasher
assembly, Refer to paragraph 2-94.

¢. Removal of Solid State Flasher Assembly

(fig. 2-219).

(1) Remove cable assembly from flasher
assembly.

{2} Remove two screws and washers securing
solid state flasher assembly to firewall. Remove
flasher assembly.

d. Installation of Seolid State Flasher Assem-
bly. Reverse removal operations above.

2-94. Sclid State Turm Signal Kit
a. Remouval of Old Paris.

{1} Remove control assembly by completing
removal operations in paragraph 2-92. Retain
steering column clips.

(2) Remove distribution box by completing
removal operations in paragraph 2-93.

{3} Kemove old terminals from front wiring
harness.

Figere 2-2106. Remore divectional turn signal light

(MIs), MISIAI. MI5141C and M7TIBAL velicles).
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LAmMP  JCONTROL

% %f HANDLE

LENS SIGNAL DIRECTIONAL CONTROL SIGNAL
LIGHT

=

SCREW

NUT

CABLE TO DISTRIBUTION
BOX

OPTIONAL
CONSTRUCTION

OPTIONAL
CONSTRUCTION

/ SCREW &
: CLAMP
LENS \ DIRECTIONAL
CONTROL SIGNAL
OPTIONAL

CONSTRUCTION AT 9687

Forare 22207 Drivectional tuen sigaal vontrol assembiy.
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Figare 2218, Diceribution box,

SOLID STATE-
FLASHER

gL
SOl

"‘-il.‘ | Jh-‘"k' i
WASHER

SCREW

AT 9690

Figure 2-219, Remove solid state flasher.
b. Installation.

(1) Install six connectors to front wiring
harness leads.

{2) Mount solid state flasher assembly using
two screw and lockwasher assemblies in the
location from which the distribution box was
removed.

{3} Mount directional control switch assembly
to steering colummn.

{4) Connect new cable to directional control
assembly.

(5} Rounte cable along steering column and
secure to column using clips removed in a2
i1 above.

(6] Connect cable to solid state flasher
assenthly.

i7} Connect cable ground to flasher assembly
mounting screw nearest the connector, placing an
internal-external tooth washer between ground
terminal and mounting bracket.

(8] Connect control assembly cable leads to
front wiring harness leads, maiching wire numbers.

2-95. Trailer Electrical Connector Receptacle

a. Removal Refer to figures 2-220 and 2-221.
{1} Pull connectors from receptacle.
(2} Remove screws, nuts, and lockwashers
securing trailer electrical connector receptacle.
{3} Remove trailer electrical connector
receptacle.
b. Installation. Reverse
above.

removal operations

NOTE
Both cables with No. 90 tag (fig. 2-222)
are ground cables. Install under the lock-
washer of the upper left and lower left
receptable attaching screws. Be sure the
terminal lead and body panel metal are
clean to obtain a good ground.

2-96. Repair of Electrical Cables

All repairs to electrical cables will be made in
accordance with TB ORD 650. Terminals of
braided cables will not be repaired. Figures 2-223
and 2-224 show operations for exposing the male
terminals. Damaged terminals will be removed and
new terminals soldered or crimped in place. To
expose female terminals of cables, simply pull the
rubber waterproof cap toward center of the cable
away from the terminal.

Figure 2-220. Pull connectors from receptacte.
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Fionre 2.221. Remare trailer electeical receptacle.

Figure 2-232. Kecopracle ground cables.

(1} Use suitable tool and pull terminal out of
rubber cap ffig. 2-223).

(2) Pull C-type retainer washer off cable (fig.
2-224).

{3) Slide rubber cap off cable, expeosing
terminal for repair (fig. 2-224).

2-97. Electrical Cables

a. General. Each electrical cable (except the
spark plug cables) is identified by a oumbered
metal tag at each end of the cable. All cables in a
single circuit are identified by the same number;
however, when cables are connected through more
than ohe connector, they may connect to a different
numbered terminal at each connector. Refer to
paragraphs 2-19 through 2-25 when replacing
cables.

b. Cireuit Identification. Paragraphs 2-19
through 2-25 list each circuit number in the
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elecirical system and briefly trace each circuit. A
point-to-point check for eircuit continuity can be
made, using a battery-operated test light, and a
voltmeter equippped with long cables and suitable
probes.

2.98, Chassis Wiring Front Harness

#. Description. The electrical wiring of the
vehiele is housed in two major harness assemblies.
The front assembly carries current to all electrical
units located in and forward of the dash panel. The
rear assembly carries current to the fuel pump and
fuel gage sending unit, and all electrical units
located in the rear of the vehicle. The two harnesses
are connected behind the dash panel. Harness
assemblies are waterproofed and each cable except
the spark plug cable is identified by a numbered
metal tag at each end. All cables is a single circuit
are identified by the same number. Each harness
assembly can be removed for repair or replacement
without removing the other. It is important to
determine whether the harness assembly will be
repaired or discarded before removal from the
vehicle, If the harness assembly will be repaired,
some conneciors must be disassembled before the
connections can be cut from the cables eliminating
this disassembly procedure.

Figure 2-223. Pull terminal out of rubber cap.

NOTE .
The MI151A2 vehicle (this includes
MI151A2, M825. or MT18A1 models) has
not electrical fuel pump mounted in the
fuel tank. Instead, a mechanical fuel pump
is mounted at front right side of engine.

b. Removal of Front Wiring Harness (MI31,
M15141. M15141C and M718 Vehicles). Figure
2-225 shows the front harness assembly and its
position in the vehicle.

{1} Remove front seats {para 2-198), battery
compartment cover (TM 9-2320-218-10) and
transmission tunnel cover (para 2-199)



{2) Loosen nut and lift batiery ground cable
off battery terminal {fig, 2-182).

WARNING

Be sure cable does not come in contact with

battery terminal at any time.

{3} Pull connectors from right and left
headlights and blackout marker light. Remove
screw, nut and lockwasher securing ground cables
and cable assembly clips (fig. 2-203).

CAUTION _

Do not remove connectors by pulling on

cables. This conld cause damage to in-

sulators and connectors.

{4) Remove connectors from blackout driving
light and directional turn signals (fig. 2-195}.

{3) Remove screw, nut, and lockwasher
securing each ground cable clip to fender. Remove
clips from ground cable {fig. 2-226}.

{6} Use spanner wrench and unscrew cable
No. 5 at generator regulator (fig. 2-227).

(71 Separate connector in horn switch cable
ifig. 2-228).

O

» ‘

(8) Remove cable assembly out of three clips
on left side of engine compartment (fig. 2-229)."

(9) Unscrew cable connector securing cable to
ignition distributor {(fig. 2-146).

(10) Remove connector (fig. 2-146).

{11) Remove connector from fuel pump safety
switch f(oil pressure safety switch) (fig. 2-67}.

Fraure 2-220. Kemove rvetainer and cap from cablo.

&0 AMP ONLY

AT 9693

Fignee 22250 Front wiring harness assembie (3L ANS 1AL MISTANC, and M7 18 rehicles),
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Figtrre 22227,

Figrre 2-220,

2-154

Unserow cable Noo 5 at generator regalator,

Nepirate cannectar iy horn switeh calife.

(12} Remove connectors from oil pressure
transmitter unit (fig. 2-67).

(13) Remove connector from horn {fig. 2-
285}).

(14} Remove connector from temperature
transmitter unit (fig. 2-146).

(15) Remove harness assembly from five clips
on right side of engine compartment (fig. 2-230).

(16) Loosen two screws securing choke
contirol cable and cable housing. Remove housing
to vent tube clip. Remove housing and cable from
carburetor {fig. 2-231).

{17) Remove vent tube nut from fitting. Full
vent tube through grommet {fig. 2-232).

NOTE

A rubber tubing is connected to vent tube

on opposite side of grommet.

(18) Remove two grommet retainer mounting
screws and lockwashers and remove grommet
retainer. Pull grommet free of firewall and pull it
off choke cable housing. Push choke cable housing
through firewall {fig. 2-232).

{[9) Remove four screws and lockwashers
securing instrument cluster to dash panel and pull
instrument cluster away from panel {(fig. 2-233).

{20) Unscrew nut securing speedometer cable
housing to speedometer (fig. 2-234).

{(21) Pull connectors from instruments and
gages, and remove instrument cluster {fig. 2-235).
NOTE
Numbers shown indicate circuit numbers.

(22) Separate the connectors between front
harness assembly and rear harness assembly (fig. 2-
236) (cable Nos. 27,28, 24, 23,22 and 21).

{23) Separate cable connectors from three
circuit breakers (fig. 2-237).

{24} Remove transmission tunnel cover and
remove nut and lockwasher securing starter cable
and fuel pump safety switch {oil pressure salety
switch) cable to starter. Remove cables from starter
terminal (fig. 2-238).

Frowre 222200 Bomove catele assem v

ent foft side of sngine compartmony,



Figiere 2:2530, Remuore harnoss assembly.

Figpre 22530 ustrument cluster removil,

Figure 2-231, Romove housing and cable from carburetor.
Fioure 2-234. Disconnec specdometer cable.

nedl eonnectors and remove eluster.

Figure 223501

Figure 2-232. Remore tube and grommel.
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Figure 2:2000 Neparate front harness assembly

anid rear harness assembliv,

Figure 22237 Separate cable connectors

from circadt breakers.

{25) Unscrew cable connector behind light
switch. Pull connectors from ignition switch (see
fig. 2-239).

(26) Pul! connectors from stoplight switch.
Stoplight switch is located in bottom of master
cylinder (see fig. 2-240).

(27) Remove four screws and lockwashers
securing dimmer switch to floor panel {(see fig. 2-
241).

{28) Pull dimmer switch away from floor.
Puil copnectors from dimmer switch (see fig. 2-
242),

(29) Loosen two screws in back of starter
switch and remove two {ront screws switch to floor
panel isee fig. 2-243).

(30) Pull starter switch away from {floor.
Remove two nuts and lockwashers securing
electrical connectors (see fig. 2-244).

{31} Remove connectors at end of harness
assembly.

(32) Push front harness assembly through
hole in firewall (see fig. 2-245}.

i33) Push front harmess assembly out from
inside of vehicle (see fig. 2-246).
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c. Installation of Front Wiring Harness (M151. -
MISIA} M15141C, and M718), proceduresin b
above.

_ NOTE

The MLE31A2 vehicle {this inciudes

MI151A2. M&25, or M718A1 models) has

not electrical fuel pump mounted in the

fuel tank. Instead, a mechanical fuel pump

is mounted at front right side of engine,.

d. Removal of Front Wiring Harness of
M151A42,M825, and M718A1 Vehicles. Figure 2-
181 shows the front harness assembly and its
position in the vehicle.

(1) Remove front seats (para 2-198), battery
compartment cover (TM 0-2320-218-10) " and
transmission tunnel cover {para 2-199].

{2) Loosen nut and lift battery ground cable
off battery terminal {fig. 2-182).

WARNING

Make sure cable does not contact battery
ground terminal at any time while front
harness is being removed.

{3) Disconnect 12 elecirical connectors at two
front headlights and two composite light assemblies
{fig. 2-103).

{4) Remove screw and two lockwashers from
retaining clip securing ground at right front fender
(fig. 2-193).

{5) Pull connector at blackout driving light,
and remove screws from retaining elips securing
cables to left front fender. Separate clips from
cables (fig. 2-226.)

(6} Remove screw and two lockwashers
securing ground cable terminal to firewall. Place
lockwashers and screw back into position since they
also secure brake and clutch pedal assembly to
driver’s side of firewall.

{7) Separate electrical wiring from 60 ampere
generator.

{8) Disconnect horn switch connector {fig. 2-
228).

(9) Remove wiring harness assembly irom
strap at air cleaner bracket and three clips (fig. 2-
229),

{10} Unscrew cable coupling from distributor
and ignition coil assembly (fig. 2-247}. Separate
coupling from cable.

(11) Disconnect connectors at oil pressure
transmitter {fig. 2-67) and temperatare transmitter
units (fig. 2-146}.

(12) Disconnect the two connectors at horn
assembly (fig. 2-247}

{13} Remove windshield washer hose from
the one corner clip so right side of wiring harness
can be removed from all five clips (fig. 2-247) in
engine compartment.



(14) Loosen two screws and remove clip that
secures choke cable assembly to carburetor and
vent line (fig. 2-231).

(153} Remove two screws and lockwashers
securing grommet retainer. Remove retainer (fig. 2-
248).

(16} Pull rubber grommet away from firewall,
and push choke cable and its housing through
firewall.

(17) Remove four screws and lockwashers
securing instrument cluster assembly to dash panel
(fig. 2-233).

{18} Pull instrument cluster assembly away
from dash panel, and disconnect speedometer cable
nut and its housing from speedometer gage (fig. 2-
234).

(19) Disconnect all connectors to various
other gages on instrument cluster. Remove in-
strument cluster (fig. 2-235),

(20) Disconnect front and rear wiring harness
connectors apart {fig. 2-236).

{21 Reach inside just to left of cluster opening
and disconnect four connectors for the two circuit
breakers (fig. 2-249).

(22) Disconnect connector coupling at light
switch and four connectors at the ignition switch
(fig. 2-239).

{23) Separate two connectors for stoplight
switch (connectors are located near top of clutch
pedal).

(24) Separate connector at windshield wiper
motor (fig. 2-250).

{25) Bemove coupling connectors at the
directional control unit on the steering column {fig.
2-250).

{26} Disconnect the connector at the flasher
unit located up against driver’s side of firewall.

e. Installation of Front Wiring Harness
(M15142, M825, and M71841). Install front
wiring harness by reversing removal procedures in
d above.

299, Rear Chassis Wiring Harness

a. Removal of Rear Wiring Harness Assem-
bly. Figure 2-251 shows the rear harness assembly
and its position in the vehicle. It is not necessary to
remove the front harness assembly if only the rear
harness assembly is defective. Refer to procedures
(1) through (13) below for operations necessary to
remove the rear harness assembly.

NOTE
Figure 2-252 illustrates the rear harness
assembly and its posttion in MI15]1A2,
M825, and M7T18A1 series vehicles.
{1) Remove iront seats {para 2-198), battery
compartment cover (TM 9-2320-218-10) and
transmission tonnel cover (para 2-199).

{2) Loosen nut and lift battery ground cable
off terminal (fig. 2-182).

Figure 2-238. Kemove transinission tunnel cover
and remotue cables from starter.

Figure 2-23%. Unscrew connector behind light switch
and pull connectors from ignition switch,

gl
QRD EI0304

Figure 2200 Pull connectors from stoplight switch.
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Pigure 2-2.04. Remove electrical connectors

Figure 2-211. Remove dimmer switeh from floor panel.

from starter switch.

W N

Figare 2-202, Pull connectors from switch.

Figure 2-2.43, Push front harness assembly

through hole in firewall.

Fiapre 22280, Rewmiove front harness from veliivie.

2-158



5142 M&25. and \IT18A) vehicles.

Fiaure 2-247, Remuoving or installing right side of front harness assembly an M1
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HOSE

Figure 2-218. Remorving or installing grommet and its retainer to firewall on M15142. M825. and MT1841 vehicles.

Figure 2-2.049. Dixconnecting or

conrecting circuit breaker connectors
orn M153142. MB25. and TS U vehiclos. Figure 2-230. Disvonnecting or connecting electrical connector

at windshield wiper motor.
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AT 9703

MI51. MISIAI MISIAIC, and M718 vehicles).

Frowre 2-231. Rearwiring farness axsemnbly f

281



AT24182

2o Woear g hieness assombly for MISTAZ. MB25. and MT718A1 veliicles.
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Figure 2-253. Remove sending anit connectors,

assembiy through body side rail.

Figare 2-251, Fratl s cable

= Push cable assemby inte left side rail.

Fionre 2225

Fioure 22250 Remore cable eligr.,
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Figure 22250, Pseanneel conneciors and ground ieires,

WARNING

Be sure cable does not come in contact with

battery terminal at any time.

{31 Refer to figures 2-234 throngh 2-236 and
remove instrument cluster. Grasp cables and pull,
separating male and female connectors between
front and rear harness assemblies (cables Nos. 27,
28, 24, 23, 22 and 21).

NOTE

On MI151A2 vehicles (M151A2, M825,

and M718A1} rear harness cables con-

necting with front wiring harness are

number 24, 21, 22-46), 22-460 and 23.

{4) Pull connectors at fuel pemp and fuel gage
sending unit i{fig. 2-253).

NOTE

MI151A2, M825, and M7T18A1l vehicles

have a mechanical fuel pump mounted to

engine right side, hence these models
require no electrical connection for the fuel
pump.

(5) Remove screw, nut and lockwasher se-
curing cable clip and cabie to left inner body rail.
Remove clip from cable (fig. 2-254).

(6) On MI151, MI51A1, M151A1C, and
M718 vehicles, remove grommet from body left
inner rail and push fuel pump and fuel gage send-
mg unit cables through hole. On M151A2, M825,
and M718A vehicles, remove grommet and push
fuel gage sending unit cable through hole (fig. 2-
255).

(7) Attach a piece of wire seven feet long to
end of harness assembly. Attach other end of wire
to chassis part to prevent accidentally pulling loose
end of wire into frame rail. This wire will be used to
pull the new cable assembly through the length of
the body side rail (fig. 2-256).

{8) Remove grommet and push cable
assembly into left frame side rail tfig. 2-257).

{9) Disconnect connectors at trailer electrical
receptacle. Loosen and remove two nuts and lock-
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washer attaching ground wires. Remove ground
wires. Remove wire from clip (fig. 2-258).

(10} Disconnect connectors at left taillight
{fig. 2-258) (M15), MI151Al, MI51A1C, and
M718 wvehiclesi. Remove three screws and lock-
washers securing cover plate (fig. 2-212), and
disconnect four connectors to rear composite light
assembly {fig. 2-213) (M151A2, M825, and
M718A1 vehicles).

Frioure 22254 Disconneet connectors at right taillight,

Figure 2-260. Discunneet connector at blackout stoplighs.
(11} Remove cable from clip and disconnect
the connectors at right taillight (fig. 2-259) (M151,
Mi151A)1, MIi51A1C and M718 vehicles). Remove
cable from clip. Remove cover plate as described in
(10) above, and disconnect four connectors at rear
left composite light assembly (M151A2, M825,
and MT18A1 vehicles).
112} Remove cable from clip and disconnect
connectors at bhlackout -stoplight (fig. 2-260)
{M151, MISlAl, MI151A1C, and MT718

vehicles).



{13} Remave grommets from hody left and
right inner side rails and push cables through holes
g, 2-26]0).

NOTE

When forward end of cable is pulled free of

baxed inner side rail, unhook wire from

cable as attached in (7] above. Leave wire

in position is side rail te facilitate in-

stallation of new rear cable assembly.

{14} Remove cable from clips and pull cable
assembly from frame inner side rail tfig, 2-262).

b. Installation. Install rear wiring harness by
reversing removal procedure.

INNER BODY RAIL

ORD E10325

Figure 222060, Remore groponets
and push cables through holes.

Section XV.

2-100. General

a. Instrument Cluster. The speedometer (with
odometer}, battery-generator indicator, fuel level
gage, temperature indicator, oil pressure indicator,
headlight high beam indicator, and two instrument
panel lights are mounted in the instrument panel.
The panel, together with mounted instruments and
lights, is referred to as the instrument cluster.

b. Switches. The vehicle contains the following
switches, for which information or data is provided
in this section or as indicated:

{1) Lighting switch {para 2-111),

(2) Foot headlight dimmer switch {para 2-
112}, .

{3} Stoplight switch {(para 2-113).

(4} Fuel pump safety switch (oil pressnre
safety switch) (para 2.37).
"~ {3) Starting switch (para 2-74).

6] Ignition switch (para 2-110),

(7} Horn switch {para 2-117).

(8) Directional signal switch (para 2-118).

Franure 222620 Remove and puil callde from inner side vails.

INSTRUMENT PANEL, GAGES, SWITCHES SENDING UNIT AND HORN

c. Sending Unit. The fuel level sending unit is
mounted in the top of the fuel tank and transmits
the fuel level in the tank to the fuel gage in the
instrument panel.

d. Horn, The horn is of the vibrator type,
electrically operated through the horn swiich, and
is waterproofed. The horn is mounted on the right
side of the firewall in the engine compartment and
is connected to the horn button (switch} by one
cable. It is protected by the horn circuit breaker,
which is mounted behind the instrument panel to
the left of the instrument cluster.

e. Directional Turn Signal. The directional
signal is located on the left side of the steering
column. This directional signal is composed of
lamp, control handle, and flasher unit.

f.. Circutt Breakers (MIi5I, MI15141,
M15141C, and M718 vehiclesj. Four circait
breakers protect circuits in the electrical system.
Three are mounted behind the instrument panel
and to the left of the instrument cluster. The top
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circuit breaker protects the temperature indicator,
fuel gage, and the oil pressure gage. The middle
circuit breaker protects the fuel pump circuit, and
the bottom circuit breaker protects the horn circuit.
The fourth circuit breaker, protecting the hght
circuit, is an integral part of the light switch.

g. Circuit Breakers on M15142, M825, and
M718A41 Vehicles. Two circuit breakers, both
nmtounted inside the dash just left of instrument
cluster (fig. 2-249), protect various electrical
circuits. The top one protects the temperature
indicator, fuel gage and oil pressure gage. The
bottom one protects the horn circuit. A third
breaker, integrated into the light switch assembly,
protects the vehiele’s lighting circuitry.

fi. Cable Numbers. 8tandard circuit or cable
numbers are used throughout the electrical system,
where possible. The cable numbers are stamped on
small metal tags attached near both ends of each
cable. Refer to figure 2-43 for correct identification
of cables.

2-101. Instrument Cluster
CAUTION
If gages are to be tested with instrument
cluster pulled away from dash panel, in-
strument cluster must be grounded to dash
panel, otherwise polarity of gages will be
reversed.

a. Removal. Remove instrument cluster by
completing removal operations given in paragraphs
2-98 b (19} through 2-98 b {21) and shown in figure
2-233 through 2-235.

b. Installation. Install instrument cluster by
reversing removal operations given in paragraphs

2.98 5 {21 back through 2-98b(19).

2-102. Fuel Gage
a. Removal

i1} Remove instrument cluster {(para 2-101}.
Separate connectors at fuel gage (fig. 2-263j.

(2} Remove two nuts and Jlockwashers
securing fuel gage and remove retaining bracket
and fuel gage (fig. 2-263).

CAUTION

Place hand in front of gage to prevent gage

from falling out when nuts and washers are

removed.
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Fignre 2260, Remore fuel gage from retaining bracket,

b. Installation, Install fuel gage by reversing
removal operations.

2-103. Temperature Indicator Gage
a. Removal

{1) Remove instrument cluster (para 2-103).
Separate connectors at temperature indicator (fig.
2-264).

{2) Remove two nuts and lockwashers
securing temperature indicator gage and remove
retaining bracket and temperature gage (fig. 2-
264).

CAUTION

Place hand in front of gage to prevent gage

from falling out when nuts and washers are

removed. .

b. Installation. Install temperature indicator
gage by reversing removal operations.

2-104. Battery-Generator Indicator

a. Removal

(1) Remove instrument cluster {para 2-101).
Separate connector at generator indicator (fig. 2-
265).

(2} Remove two nuts and lockwashers and
bracket securing battery-generator indicator (fig. 2-
265},

CAUTION
Place hand in front of gage to prevent gage
from falling out when nuts and washers are
removed.



b. Installation. Install battery-generator indi-
cator by reversing removal operations,

2.105. Oil Pressure Gage
~ a. Removal.

{1) Remove instrument cluster (para 2-101).
Separate connectors at oil pressure gage (fig. 2-

266).

{2) Remove two nuts, lockwashers and
bracket securing oil pressure gage (fig. 2-266).

]

HORN CIRCUIT

Fignre 2-201. Remoie temperature indicator and refaining
CLRIIng

brackel.

Piapre 22267, Remove cirenit broaker,

Fionre 22605, Remtove fugdteey-generntor indicator frum

Dravkel,

Fiaprs 22208, Locagion of instepmont cluster tamps and lens,
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CAUTION
Place hand in front of gage to prevent gage
from falling out when nuts and washers are
removed.
b. Instaliation. Install oil pressure gage by
reversing operations.

2-100. Circnit Breakers
2. Remoual.

NOTE'

The three circuit breakers are removed and

installed in the same manner.

(1} Remove instrument cluster (para 2-101)
and remove speedometer cable housing from
speedometer (para 2-108). Move cluster to left to
provide access to circuit breakers.

(2] Separate the connectors at circuit breaker.
Remove two screws, nuts, and lockwashers from
each circuit breaker. Remove circuit breaker (fig.
2.2671,

b. Instaliation. Install circuit breakers by
reversing removal operations,

2.107. Instrument Cluster Lamps and Lens

4. Remouval. The location of instrument cluster
lam ps and lens is shown in figure 2-268. Remove
lamps and lenses as shown in figure 2-269.

b. Installation. Install instrument cluster lamps
and lens as shown in figures 2-269 and 2-268.

2-108. Speedometer Assembly
a. Removal

{1} Bemove instrument cluster {(para 2-101)
and disconnect cable from housing assembly by
loosening nut securing cable housing to
speedometer housing. Pull cable from speedometer.

{2) Remove two nuts, lockwashers, and
bracket securing speedometer to instrument cluster
and remove speedometer (fig. 2-270).

Fraere 222000 U pseren fons, Poash famp i A furn b lefi (o

LEEF ST LEY N L
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CAUTION
Place hand in front of speedometer to
prevent gage from falling out when nuts
and washers are removed.
b. Installation. Install speedometer by reversing
removal operations.

2-109. Speedometer Cable, Housing, and
Bushing

a. Removal.

{1) Remove instrument cluster (para 2-101}
and disconnect speedometer cable from
speedometer by loosening nut securing housing to
speedometer.

(2) Pull cable from housing {fig. 2-271}.

(37 Remove transmission cover plate (para 2-
[99). Loosen nut securing cable housing and
remove housing from transfer case (fig. 2-272).

NOTE

On earlier model vehicles a 90° drive

adapter fitting is used.

{4) Remove remaining portion of broken
cable. Housing must be removed if damaged.
Unscrew hex nut and remove driven gear bushing
from transfer case (fig. 2-273).

b. Installation. Install speedometer cable,
housing and bushing by reversing removal
operations above.

NOTE

Do not bend or kink housing sharply. Coat

inner cable with thin film of grease (GL}.

Tighten speedometer cable housing nut,

finger tight, then tighten an additional one-

half turn. On vehicles prior to serial No.

2C 2600 tighten both speedometer housing

hex-head nuts finger tight, then tighten

an additional one-half turn.

2.110. Ignition Switch

a. Removal

(1) Disconnect battery ground cable from
negative terminal (fig. 2-182),

Fiopee 22000 Renrare .\'If)l‘f‘dli.i”.f‘ft'l'.



Frogre 22270 Pull spocdamoter calile from housing.

Figure 22272, Renmore speedometer cable housing from

transfer case.

Fruure D, ivemtore driven gear bushing from transfer case.

12} Bemove serew from center of switeh lever
and remove switch lever (fig, 2-274).

(31 Remove nut and lockwasher securing the
ignition switch and switech nameplate to the dash
panel (fig. 2-275). Push switch through dash panel
and lower below dash panel.

(4} Disconnect cable connectors. For in-
stallation. match serrated male and female con-
nectors (fig. 2-276).

b. Installation. Install ignition switch by
reversing renmoval operations.

s s

Fioure 2-275. Remove ignition switeh,
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Figwee 2:22760. Diseounoct ignition switeh cable conneetors

Jram swiich.

2-111. Light Swiich
a. Removal
(1} Remove retaining screw, lockwasher, and
flat washer. Remove light switch top lever and flat
washer (fig., 2-277).
(2} Remove four screws and lockwasher
securing light switch to dash panel (fig. 2-277).
{3) Push light switch through dash panel and
lower below dash panel (fig. 2-278).
. {4) Unscrew cable plug nut and pull cable
plug out of light switch (fig. 2-278).
b. Installation. Install lighting switch by re-
versing removal operations.

2-112. Headlight Dimmer Foot Switch

a. Removal

(1} Remove four screws and lockwashers
securing mounting plate to floor panel (fig. 2-279).

(2) Separate the connectors at switch (fig. 2-
280).

(3) Remove three screws and lockwashers
securing dimmer switch to mounting plate and
remove switch (fig. 2-280}.

b. Installation. Install headlight dimmer foot
switch by reversing removal operations.

2-113. Stoplight Switeh (M151, M151A1,
MI51A1C, and M718 Vehicles)
a. Removal
{1} Disconnect cable connectors at stoplight
switch (fig. 2-281} located behind the instrument
panel on the bottom of the master cylinder
assenthly.
NOTE
Before removing stoplight switch, position
a suitable container to drain master
cvlinder when switch is removed. When
new stoplight switch is installed, fill master
cylinder with new supply of brake fluid
(LO 9-2320-218-12),

2-170

e

Figtre 22277 Remore fghting switell from dash panel.

Pragre 222700 Remore fisht sweitel.

e

Figure 22279, Romorve mognting plate from floor panel,
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aure 22281, Diseannect cable connectors at stoplight switeh,

(2) Unscrew stoplight switch from brake
master cylinder (fig. 2-282).

b. Installation. Install stoplight switch by
reversing removal operations.

2-114. Stoplight Switch (M151A2, M825 and
M718A1) Vehicles

a. Removal.

{1) Disconnect electrical cable connectors at
stoplight switch (fig. 2-283).

{21 Remove rod retaining nut and remove rod
from switch assembly (fig. 2-283).

(3] Remove two screws, lockwashers and
flat washers securing stoplight switch to support
assembly and remove switch assembly (fig. 2-283).

b. Installation. Install stoplight switch assembly
by reversing removal procedure. .
c. Stoplight switch adjustment on MI15142,
M825 and M718A41 vehicles.
NOTE

When ever stoplight switch has bheen

removed, detached, or disturbed in any

way, a brake pedal free travel adjustment
should be made.

(1} Turn eccentric adjusting bolt (fig. 2-283}
until brake pedal has approximately 1/ 4" free
play. .
(2) Check stoplight while brake pedal rests up
against stop.

{3} If stoplight is on, turn rod nut {fig. 2-283)
until stoplight goes off.

NOTE

Approximately 214 to 3% clockwise turns

of the rod nut should be sufficient for

proper stoplight adjustment.

2-115. Fuel Level Sending Unit
a. Removal
{1) Remove front seats (para 2-198) and
disconnect battery ground cable (fig. 2-182).
(2} Separate the connector at fuel
sending unit (fig. 2-284).

level
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g : 2.116. Horn Assembly.
' ) e LLY a. Adjustment. Refer to TM 9-8627 for in-
structions for adjusting the horn assembly.
b. Removal
{1} Separate connectors at horn (fig. 2-285).
{2} Remove two nuts, nameplate and lock-
washers securing horn assembly to horn mounting
bracket {fig. 2-285).
¢. Installation. Install horn assembly by
reversing removal operations.

2-117. Horn Switch
a. Remouval

£1) Separate the connector at horn cable
located below generator regulator (fig. 2-286).

{2) Disassemble cable connector. Refer to
figures 2-223 and 2-224.

(3) Use suitable tool and remove horn switch
snapring. Pull horn switch and cable from steering
Fioore 2:285. ddjusting electcoanechanical stoplight switeh column (fig. 2-287).

~ (4) Remove grommet from lower end of
steering column.
b. Installation.

AT39823

an VI5142. VE25. and MTIBAY vobivtes.

T i AR,

Fiowee 22205, Bemore horn assembly from bracket.
Figere 2200, Remaore fuel level sending unit. .

13) Remove five screws and lockwashers
retaining the fuel level sending unit to fuel tank
(fig. 2-284).

CAUTION

Do not allow sparks or aopen flame near fuel

tank when removing or installing fuel level

sending unit.

{4) Lift fuel level sending unit out of fuel tank
and discard gasket {fig. 2-284].

b. Installation. Install fuel level sending unit by
reversing removal operations.
NOTE

Clean fuel level sending unit gasket sur-

faces on unit and fuel tank before installing

unit and gasket. For installation, use a new
gasket. Check for leaks and operation. Pesre 22280, Separate o switel connector at horu cable.
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Fiagure 2-287. Remuove horn siitel and eable fromm steering

cofymin,

{1} Install horn switch by feeding cable
through steering column and secure switch with
sn apring.

(2) Apply small amount of lubricant on end of

grommet and slip over end of switch cable and
reinstall in end of steering column,

13) Assemble cable connector and connect to
harness assembly.

2-118. Directional Signal Switch

4. Removal.

{1} Remove clamp screw securing the
directional control switch assembly to the steering
column ifig. 2-217%

12} Disconnect the signal switch cable {fig. 2-
218) at the distribution box located under the panel

n the left side of the firewall.
NOTE
On vehicles equipped with solid state
flasher, disconnect harness at signal switch
and disregard {3} and {4} below.

{3) ldentify the wires for correct installation.

(4) Remove clips securing cable to steering
column. Remove the signal switch from the vehicle.

b. Imstallation. Install directional signal switch

by reversing removal operations.
NOTE

Ii either distribution box or control
assembly are to be replaced, install kit
(FSN 2590-050-8821) which includes
cable assembly, control assembly and seolid
state flasher.

Section XVI. VENTILATION SYSTEM

2-119. Description

Positive ventilation of the engine and distributor is
provided by metal tubing, rubber hoses, ventilatien
control valve {metering valve}, .and tube fittings.
The ventilation system uses vacuum from the
intake manifold to remove fuel and water vapor
from the engine. This vacuum is also used to
ventilate the distributor. Figure 2-288 is a
schematic of the ventilation system. Figure 2-289
shows the various lines and components of the
ventilation system. Clean air from the carburetor
air inlet is routed to the crankcase, push rod and
tappet chamber and moves through passages to the
‘eylinder headhracker arm chamber. Air and fumes
are-drawn from the rocker arm chamber through
the control valve into the intake manifold and in
this way the manifold vacuum maintains a con-
tinuous circulation of air threugh the crankcase.
Ventilation of the distributor is maintained through
a separate ventilation system where clean air is
taken at the carburetor air inlet to eliminate the
possiblity of crankcase fumes entering the
distributor. For deep water fording purposes the

Holley carburetor is externally vented to the air
cleaner. The Zenith carburetor is internally vented.

2-120. Maintenance
The ventilation system should be periodically
inspected for loose connections and damaged
tubing and hoses. Oil leakage at the tappet cover or
rockef arm cover may be an indication that the
ventilation control valve (metering valve] is
restricted.
2.121. Repair
Repair of the ventilation system consists of cleaning
or replacing the inoperative valve, tubing, hose or
fitting.
2.122, Metering Valve
Valve)

a- Removal

{1} Disconnect rocker cover vent line from
valve (fig. 2-72).
{2y Unscrew valve from fitting (fig. 2-72).

b. Clean and Inspect. If symptoms indicate the
ventilation control valve is restricted, the valve
should be cleaned, inspected or serviced as follows:

(Ventilation Control
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Soak valve assembly in solvent, shake to c. InstaHation. Install ventilation control valve
determine that plunger has been freed. A free by reversing removal procedures in a above.
acting plunger will emit an andible sound. Replace
valve if procedure fails to free plunger.

_— I CLEAN AIR FLOW
————p  wer—mr CONTAMINATED AIR FLOW

\°° R
’ ORD E39174

Piogure 2-288, Crankease ventiation system.
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Figire 2-289. Ventilation system. lines and fittings.

Section XVI1. TRANSMISSION- AND TRANSFER

2-123. Description and Data

a. Descriptior, The econventional four-speed,
constant-mesh type transmission provides a syn-
chro-silent action in second, third, and fourth
speeds. All gears are helica’ except first and reverse.
The transmission case is made of cast iron. The
gearshift housing assembly is attached to the top of
the transmission. A standard commercial gearshift
pattern is used plus the addition of the fourth

forward speed. Gears within the transmission are .

shifted by the gearshift lever which extends from
the gearshift housing into the driver’s com-
partment. The gearshift lever and housing are
sealed by a rubber boot to prevent water from
entering the transmission. A pressure-type breather
valve is located at the base of the gearshift housing.
A filler plug is provided on the left side of the
transmission case for f{illing both the transmission
and transfer case. Separate drain plugs are located
at the bottom of each case. The transfer case is a
one-piece cast iron housing, doweled, and attached
to the rear face of the transmission case. Transfer
gears are directly on the vertical centerline of the
vehicle. The transfer input gear, transfer in-
termediate gear, and transfer output gear are of the
constant ruesh helical type. The transmission case
and transfer case are machined in matched sets.
The speedometer drive gear- and the parking
brakedrum are mounted behind the transfer input
gear and are secured to the transmission ouput

shaft. The rear end of the transmission vutput shaft

is supported by needle bearings mounted in the

transfer case. A double lip-type oil seal prevents oil

leakage past the hub of the parking brakedrum.
b. Data. . !

Refer to table 1-1 for tabulated data.

2.124. Transmission and Transfer

When it is necessary to replace a transmission and
transfer assembly with a new or reconditioned
assembly, refer to direct support maintenance.

2.125. Transmission and Transfer Breather
"Valve

a. Removal .
{1} Remove transmission cover plate (para 2-
199},
(2) Unscrew breather valve and remove (fig.
2-290j.
b. Installation. Install transmissionand transfer
breather valve by reversing removal operations.

boairars _’-'_’UU_ |f LA .‘H’Jn‘.lr IELITINEN M .‘H'(’el”lf’r' 1-‘&1!“('(’.

2-175



Section XVIIl. PROPELLER SHAFTS AND UNIVERSAL JOINTS

2-126. Description

The vehicle drive system has a front and rear
propeller shaft. The shafts are of welded steel
tubing, with forged steel yokes at each end. Ca:dan-
type universal joints are retained in yokes by snap
rings which are in contact with the outer bearing
races of the universal joints. The universal joints
consist of a cross-itype trunnion, needle rollers,
outer bearing races, seals, and a lubrication fitting.
The needle bearings are retained on the journals of
the trunnion by the outer bearing races which are
grooved to also retain sleeve type seals. Lubrication
passages are drilled in the trunnion to allow
lubrication of the bearings from a central fitting.
Either end of the propeller shafts can be attached to
the differential yoke or transfer voke.

2-127. Front and Rear Propeller Shafis

a. Removal
: (1} Remove four universal joint bolts from the
-differential end of the propeller shaft (fig. 2-291),

(2) Remove four universal joint bolts from the

transmission end of the propeller shaft and remove
shaft {fig. 2-292).

b. Installation. Install front and rear propeller
shafts by reversing removal operations. Torque
propeller shaft universal joint bolts to 15-20 lb-ft.

2-128. Universal Joints
a. Removal Refer to paragraph 2-127 for
removal of propeller shaft.
b. Disassembly.
(1) Slip two loose cross bearings and grease
seals from cross.
(2} Remove two cross bearings snap rings
from voke (fig. 2-294).
{3) With an Il / 16-inch socket as a driver
"and | | / 8-inch socket as a receiver, use bench vise
1o press bearing races and cross from yoke (fig. 2-
2051,
c. Assembly,
Assemble universal joints by reversing renroval
operations.
NOTE
Races must be assembled one at a time
with seals entering voke first.
NOTE
Pre-lube all new universal joints before
installing into the front and rear propeller
shafts. Pre-lubing is accomplished by
remaving all four bearing races from the
eruss and lubricating through the grease
fitting to completely fill the grease passages
in each trunnion. Also place a small
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amount of grease in each bearing race
before replacing on the journal cross.
d. Installation.
Refer to paragraph 2-127 for installation of
propeller shaft.

Fiaure 22201, Remere univorsal joint bolts from differential

end of propeller shaft.

Frogre 2-202.0 Remiove gaiversal jotnis boles from transmission

end of propeltor shaft.



Fiawre 22290, Remgre cross bearings and grease seals.

Figure 2-3910. Remove snap rings from yoke.

Frgare 222950 Pross boaring ricce fram voke.

Section XIX. FRONT SUSPENSION AND DRIVE

-

2-129, Description and Data

2. Suspension Arms. Wheel'spindle supports are
attached to the suspension arms by ball joints
located at the outer end of the arms. The inner ends
of the arms are mounted on rubber bushings
supported by a shaft bolted to the {ront
crossmember assembly.

b. Coil Springs. Each coil spring is supported
between a spring seat stamped in the lower arm and
a spring seat welded in the front crossmember
assembly.

c. Shock Absorbers. The shock abserbers are
hydraulic and are located inside the coil springs.
They are of the double action type with internal
hydraulic stops and an external rubber jounce stop
and an internal mechanical rebound shock
(Monroe} which limit the travel of jounce and
rebound.

d. Differential 4ssembly. The Qdilferential
assembly is a drive-through, four-pinion type, and
is interchangeable front and rear. The front dif-
ferential assembly is mounted to the front
crossmember by three bolts, flat washers, and

locknuts. The carrier and cover are hield together by
ten bolis and lockwashers and are sealed with a
gasket. Wheel drive shaft universal joint flanges are
retained to the differential side gears by a bolt and
lockwasher. All shaft openings in the carrier are
sealed with double lip seals. The assembly is vented
by a pressure-type valve. A filler plug is in the cover
and a drain plug is in the carrier. Both plugs are
magnetized.

e. Wheel Spindle and Spindle Support
{Front). The front wheel spindle support is of the
semi-floating design and is connected to the
suspension arms by ball joints. The cups of the
tapered wheel bearings supporting the spindle are
pressed into the spindie support. Double lip seals at
each end of the support retain lubricant and protect
the wheel bearings from mud and water. The shaft
section of the universal joint flange at the wheel is
spined and the onter end is undercut and threaded.
The wheel spindle hub is spined internally and fits
over the shaft of the universal joint flange. A castle
nut, washer, and cotter pin hold the spindle to the
universal joint flange.
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f. Wheel Drive Shafts and Universal Joints.
Each wheel drive shaft consists of two assem-
blies: a splined shaft equipped with a universal
Jjoint, and a sliding yoke eguipped with a universal
joint. The shaft is attached to the wheel drive flange
through the universal joint, by means of two “U™
bolt nuts and lockwashers. The yoke is attached to
the differential side gear flanges through the
universal joint in the same way as the shaft. All
universal joints are Cardan type. The drive shafts
are inter-changeable side to side, and front with
rear. The slip joint end of the shafts must be at-
tached toward the differeniial.

g. Ball Jeints. An upper and lower ball joint
attaches each wheel spindle support to the
suspension arm. The upper joint sustains less wear
than the lower joint because the weight of the
vehicle keeps the lower ball joints under constant
load.

NOTE
MIiS51A2, M325, and M718A)1 vehicles
have a “Lube-for-Life’" design at the front
ball joints. These ball joints do not require
lubrication service and will be used as

2-178

replacement parts on the older model
vehicles when required.
h. Data. Refer to table 1-1 for tabulated data.

2-130. Front Suspension and Drive Assembly

The front suspension and-drive assembly consists of
front crossmember, upper and lower suspension
arms, coil springs, shock absorbers, ball joints,
differential assembly, wheel drive shafis, Cardan-
type universal joints, wheel support spindles,
brakedrums, wheel brake mechanisms, and wheel
retaining bolts. Figure 2-296 is a cutaway of the
front suspension and drive. The front crossmember
is fabricated from metal stampings to form a boxed
section. All front suspension and drive assembly
parts are assembled to this crossmember.

2-131. Differential Assembly (Frontj
a. Removal.

(1) Refer to figure 2-297 and remove dif-
ferential flange guard from bumper and dif-
ferential.

(2) Remove four nuts and lockwashers and
two ““U” bolts securing sleeve yoke universal joint
to differential {fig. 2-298).



-

Wheel and tire assembly 4 Brake=hor and lindng

L pper suspension arps 10 Brakedrim

Crossmember T Uaviversal joint tshalt oo drive Tlanged
shack abserber [2 Lamver snspension arm

ol spring 13 W oo dreive shaft

Ball Juini—upper 11 Lniversal joint tyoke o dilferentianll
W heel bearing—inner V3 BYilfeeentiad

W hee! bearing—aontder

Fragre 2206, Cutaway of the front suspension and drive.
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Figure 22207 Remove differontial flange guard from

differential.

Fiuire 222000 Remiere drive shaft wniversal fuint from

differential drive flange.

(3} Remove four bolts securing front propelier
shaft universal joint to differential drive flange (fig.
2-299).
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(4) Remove three bolts, flat washers and
locknuts securing differential assembly to front
crossmember. Remove differential assembly (fig. 2-
3003,

b. Installation. Install differential assembly
(front) by reversing removal operations. The
following attaching parts shouid be torqued to the
values shown:

TUniversal joint bolt (5 / 16-24} 15-20 1b-ft
Carrier to crossmember bolt (7 / 16-20) 30-40 Ib-ft

" 2.132. Front Wheel Drive Shaft

a. Removal (fig. 2-301). Raise front of vehicle.
Remove eight nuts and lockwashers from four
“U" bolts. Slide drive shaft universal joint yoke
toward wheel and remove shaft.

b. Installation (fig. 2-301, and reverse
procedure). Slip joint end of shaft must be installed
toward differential.

2-133. Universal Joint Removal
a. Removal '

(1) Remove wheel drive shaft (para 2-132).

{2) Remove lock rings from bearing races {fig.
2-302).

(3) With an L1l / 16-inch socket as a driver
and 1 | / 8 inch socket as a receiver, use bench vise
to press bearing races and cross from yoke (fig. 2-
295},

NOTE

Make certain that [l / 16-inch socket is

small enough in diameter to enter yoke

bearing race bore without binding.

{4) Remove bearing races from cross (fig. 2-
303). .

(5} Remove cross from yoke.

b. Installation. Install universal joint by
reversing removal operations.
NOTE

Races must be assembled one at a time

with seals entering yoke first.

Prawee 22299 Resen o Jrond propetler saft goint from frone

differeatial vear flange.



Figure 2-302. Remove ring from bearing race.

Figure 2-303. Removing bearing race from cross.

NOTE

Pre-lube all new universal joints before
installing into the front wheel drive shalts.
Pre-lubing is accomplished by removing all
four bearing races from the cross and
lubricating through the grease fitting to
completely fill the grease passages in each
trunnjon. Also place a small amount of
grease in each bearing race before replacing
on the journal cross.

2.134. Differential] Carrier Drive Pinion
Flange -
a. Removal

{1} Remove front propeller shaft (para 2-
E27}.

(2) Siraighten tab ends at flange boss and
remove tab lock. Remove nut and washer from
pinion shaft (fig. 2-304}.

(3) Remove flange from shaft fig. 2-304).

b. Installation. Install differential carrier drive
pinion flange by reversing removal operations.

2-.135. Differential Carrier Side Gear Flange
a. Removal
(1) Remove four nuts and lockwashers and
two “U" bolts securing wheel drive shaft universal
joint 1o drive {lange of differeniial (fig. 2-298}).
{2} Secure loose universal joint bearings with
tape to keep them from falling off cross. Slide wheel
drive shaft universal joint yoke toward wheel to
separate universal joint {from flange. Remove flange
mounting bolt and lockwasher from differential
side gear (fig. 2-305}.
{3) Puii flange over side gear (fig. 2-3351}.
b. Installation. Install differential carrier side
gear flange by reversing removal operations.
Torque the differential side gear to flange bolt 40-
45 lb-ft.
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2-136. Differential Carrier Side Gear Flange
Seal and Retainer
a. Removal
{1} Remove differential carrier side gear
flange (para 2-135}).
(2) Pryside gear flange seal and retainer from
differential as shown in figure 2-306.

b. Instsllation. Lubricate side gear flange seal
lips with grease (GAA) and coat seating surface
with compound sealer {(FSN 8030-656-1426).
Install side gear flange seal and retainer in dif-
ferential, using replacer (5120-795-0152) as shown
in figure 2-307. Install side gear flange in dif-
ferential as instructed in paragraph 2-133.

2-137. Differential Breather Valve

a. Replacement. The differential breather valve
is located at the top of the differential (fig. 2-308).
Clean outside of valve and around valve before
removing it to aveid possibility of dirt entering
lubricant. Turn in or out to install or remove valve.

b. Operation. Upon removal of breather valve,
check for proper operation. Valve should allow air
to pass out of carrier at approximately 1/2
pressure, but restrict passage of air into it. Leaking
seals are good evidence that valve is defective or
requires cleaning. If valve is inoperative, replace.

2-138. Wheel Spindle
a. Removal
{1} Remove nut and lifting eye flig. 2-309).
(2} Jack up front of vehicle. Remove five nuts
and remove wheel and tire assembly (fig. 2-309).
{3} Remove brakedrum from spindle (fig. 2-
310).

Vigure 2-305. Remove differential side gear flange.

NOTE

Before removing brakedrum it may be

necessary to retract shoe assemblies by

backing off the brakeshoe adjusting screw.
(4} Remove cotter pin, flanged nut, washer
and spindle from flange (fig. 2-311}).

b. Installation. Install wheel spindle by
reversing removal operation. During installation
adjust wheel bearings {para 2-143) and adjust
brakes (para 2-171}. During installation torque
wheel nuts to 80-110 1b-ft.

£R i
DIFFERENTIAL
ORD. E39195 '
Figare 2-3607. Install seal and retainer using replacer
Figure 2-3040 Remove flange from shaft. (FSN-5120-795-0152).
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Figure 2-30%. Remove nut and lfting eye. nuts. wheel and tire
sssembly, '

Figure 223460, Remove brakedrium.

Figure 2-311. Remove spindle from flange.

2-139. Wheel Drive Flange
2. Remouval.

(1) Remove wheel spindle (para 2-138).

{2) Remove four nuts and lockwashers and
disconnect universal joint at drive flange (fig. 2-
312).

(3) Position wheel drive shaft aside and pull
wheel drive flange from support {fig. 2-313),

b. Installation. Install wheel drive flange by
reversing removal operations. During installation
torque “U” bolt nuts to 15-20 Ib-ft.

2-140. Wheel Spindle Support
a. Removal.
{1) Raise vehicle and position support under
lower control arm.
(2) Remove spindle (para 2-138), and
disconnect tie rod end {para 2-164),
{3) Loosen nut and disconnect brake cylinder
tube from brake backing plate (fig. 2-314).
(4} Remove three ball joint retaining nuts and
bolts from upper control arm (fig. 2-315).
(5} Remove three ball joint retaining nuts and
bolts from lower control arm (fig. 2-316).
i6) Remove support and backing plate.
Remove four brake backing plate retaining bolts
and lockwashers and remove backing plate from
support (fig. 2-317).
b. Installation. Install wheel spindle support by
reversing removal operations.

2-141. Wheel Quter Seal, Bearing and Cup

a. Removal,
(1) Remove spindle (para 2-138} and wheel

drive flange (para 2-139}).

(2) Pry outer seal and retainer from support.
Using brass drift loosen bearing cup and remove
from support tfig. 2-318).

(3) Remove outer bearing cone from spindle
using puller 5120-627-7161 (fig. 2-319).
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b. Installation. Pack lips of seal with grease
(GAA), and coat sealing surface of support with
sealing comnpound (FSN 8030-656-1426}. Install
wheel bearing outer seal, cup, and bearing as given
in operations (1) through (5] below.

{1} Start bearing cup in support bore and seat
in position with improvised driver (fig. 2-320}.

(2) Coat entire inside of support bearing bore
with one-sixteenth layer of grease (GAA). To
prevent rust, coat inside of bore between the
bearings with one-sixteenth inch layer of grease
(GAA).

{3) Install seal on support using replacer
special tool 5120-795-0152 (fig. 2-321).

{4) Pack bearing and cone with grease
{(GAA). Install outer bearing on spindle with
improvised tool as shown in figure 2-322,

(5) Install drive flange (para 2-139) and
spindle (para 2-138). Adjust wheel bearings (para
2-143). '

2-142. Wheel Inner Seal, Bearing and Cup

a. Removal

(1) Remove wheel spindle {para 2-138), drive
flange (para 2-139 and suppeort (para 2-140}.

(2) Loosen inner bearing cup and seal using a
block of wood or a brass drift (fig. 2-323).

(3} Remove seal (fig. 2-324), bearing and
cone fig. 2-325) and bearing cup (fig. 2-323) from
support.

b. Installation. Install wheel inner seal, bearing
and cup as given in operations (1) through {6)
below.

(1) Position inner bearing cup in support (fig.
326).

(2) Seat cup in support using improvised
driver (fig. 2-327}.

{3) Pack bearing cone with grease (GAA) and
position in bearing cup (fig. 2-325).

{4) Coat outside seating surface of seal with
compound sealer MIL-5-45180 (FSN 8030-656-
1426) and coat lips of seal with grease (GAA).
Position seal in support (fig. 2-325},

{5) Seat seal in support using replacer 5120-
795-0152 (fig. 2-321).

(6} Install support {para 2-140), drive flange
(para 2-139}, and spindle (para 2-138).
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Figure 2-313. Pasition shaft to permit removal of wheel drive
flange from support.



Figure 2-311, Disconnect brake cylinder tube from brake
backing plate.

Figure 2-316. Remove retaining nuts and bolts from lower

controf arm.

Figure 2-315. Remove retaining nuts and bolts from upper.

control arm.

Figure 2-317. Resmuve backing plate fram support.
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Figure 2-318. Kemove bearing cup from suppori,

sadumit

Figure 2-321. Iustall seal using replacer 5120-795-0152.

Fraptere 2-31%. Remove couter bearing using puller

5120-627-7161.
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Figtre 2-322. Install outer bearing on spindie.

Figure 2-321. Remove seal from support.

Figure 2-323. Loosen bearing cup and seal.

_ ' AT o748

Figere 2-325. Remove bearing and cone from support.
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Fiawre 2-326. Remove inmer bearing cup prom support.

Figire 2.337. Seat boaring cup in support.

2.143. Wheel Bearing Adjustment
a. General. Wheel bearing adjustment should
be performed each time adjustment has been
disturbed or to compensate for bearing wear.
b. Adjustment Procedure.
{1) Remove wheel and tire assembly (fig. 2-
309).
{2) Remove lifting eve and locknut (fig. 2-
3091).
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{3} Remove cotter pin from wheel drive flange
nut. Tighten drive flange nut 1o 30 lb-ft. torque.
{4) Rotate spindle three complete rotations.

(5} Recheck torgue. If not at 30 Ib-ft, tighten
and repeat {4).

(6) Repeat (4) and (5) until torque can be
maintained after rotating, then rotate spindle three
complete rotations.

(7} Back nut off one complete rotation to
relax the preload without rotating spindle. Tighten
nut finger tight.

{8) Insert cotter pin and secure. The spindle
has two through holes for the cotter pin, If the slots
in the nut do not aline with either one of the holes,
loosen the nut the least amount required to aline a
slot with a hole and insert cotter pin.

{9) Install lighting eye and locknut.

(10) Imstall wheel and tire assembly.

2-144. Front Shock Absorbers

a. Removal.

(1} Raise vehicle and position support under
lower suspension arm.

(2) Remove two bolts securing lower shock
bracket to suspension arm (fig. 2-328).

{3) Turn mounting bracket 1/4 turn to
remove from inside of suspension arm (fig. 2-329).

(4) Remove locknut securing top of shock
absorber to crossmember (fig. 2-330).

{5) Lift off top washer and mounting bushing.
Remove shock abosorber through opening in lower
suspension arm (fig. 2-330),

(6} Remove shock absorber mounting
locknut, washer, and bushing if shock absorber is to
be replaced {fig. 2-328).

Fisre 2-328. Diseonnect front shock absorber lower mount.



Figure 2-330. Remove shock absorber.

b. Installation. Install front shock absorbers by
reversing removal operations. Torque the following
attaching parts to the values shown:

Shock absorber lower

mounting nut {7 / 16-20} 15-20 Ib-ft.
Shock absorber upper

mounting nut (7 / 16-20) 15-20 Ib-ft.
Lower control arm to

shock absorber bracket,

mounting bolt (3 / 8-24) 40-45 lb-ft.

NOTE
At installation, inspect mounting bushings
and washers. Replace damaged or un-
serviceable parts, The cup end of shock
absorber must face downward when in-
stalled.

2-145. Front Springs
WARNING

Prior to removal of the three bolts and nuts,
securing lower ball joint to suspension arm,
the suspension arm must he supported to
keep the spring temsion from forcing the

spring out of the arm and possibly causing
injury to personnel.
a. Removal
(1) Raise vehicle and position support under
lower suspension arm.
{2) Disconnect lower end of shock absorber
(para 2-144).
{3) Disconnect wheel drive shaft (para 2-
1324
{4) Remove three bolts and nuts securing
lower ball joint to suspension arm (fig. 2-316).
(5} Lower suspension down and remove coil
spring.
b. Installation. Install either front spring by
reversing removal operations.
2.146. Suspension Upper Arms
a. Removal
{1} Raise vehicle and remove wheel assembly.
{2) Disconnect upper end of shock absorber
(para 2-144).
NOTE
Support lower control arm to prevent
damage to ball joints due to excessive arm
travel.

{3} Remove two bolts, nuts, and lockwashers
securing upper suspension arm to front
crossmember {fig. 2-3311).

{4) Remove three bolts, and locknuts securing
upper ball joint to suspension arm and remove
suspension arm {fig. 2-322).

b. Installation. Install suspension upper arms
by reversing removal operations. After installation,
refer to paragraph 2-130 for checking and ad-
justing toe-in. Torgue the following attaching parts
to the valunes shown:

Upper arm shaft to crossmember

mounting bolt {1 / 2-28} 75-85 1b-fe.
Upper suspension arm to ball
joint nut (3 / 8-24) 35-40 lb-ft.

2.147. Suspension Lower Arms

a. Removal

{1} Raise vehicle, remove wheel assembly,
and position support under lower suspension arm.

(2} Remove shock absorber {para 2-144}.

(3} Remove three bolts and locknuls securing
suspension arm to lower ball joint {fig. 2-3331.

{4} Remove coil spring {para 2-145).

(5} Remove three bolts, nuts and flat washer
securing suspension arm to crossmember (fig. 2-
334).

b, Installation. Install suspension lower arms by
reversing removal operations. Torque the following
attaching parts to the values shown:

Lower arm to ball joint mounting

nut {3/ 8-24) 35-40 lbft.
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Lower arm shaft to crossmember mounting

bolt front (7 / 16-20} 40-53 1b-ft.
Lower arm shaft to crossmember mounting

bolt rear (1 / 2-20) 45-65 lb-fr.

2.148. Ball Joints

a. General. The lower ball joints carvies the
weight of the vehicle which keeps the ball firmly
seated and the joint constantly loaded during
operation. When the vehicle is raised in such a
manner as to relieve the ball joint of the vehicle
weight, the ball joint will be noticeably loose. This
lonseness will probably be due to normal operating
clearance. Late model ball joints are of the lube-for-
life type and may be easily distinguished from early
model types which incorporated grease fittings and
required regular Iubrication intervals. These ball
joints are interchangeable and when replacement is
determined, the lube-for-life type should be in-
stalled.

b. Inspection. Inspect lower ball joint vertical
travel as shown in figure 2-335.

(1) Check measurement of ball joint with
vehicle resting on wheels.

(2) Raise vehicle to remove all vehicle weight
from front suspension ball joints. Check
measurement of ball joints.

{3) If dimension with load release is more
than 1/ 8 inch {early model lube fitting type)
greater than dimension under load, (I} above,
replace lower ball joint.

NOTE

Late model Inbe-for-life type ball joints

should not show any signs of excessive

vertical or lateral free play or broken and
cracked seal boot.

¢. Removal

(1} Remove coil spring (para 2-145).

(2} Remove three bolts and locknuts securing
lower arm to lower ball joint (fig. 2-336].

{3} Remove cotter pin and nut securing lower
ball joint and seal to wheel spindle support.
Remove ball joint (fig. 2-337}.

(4) Remove three nuts and bolts securing

upper arm to upper ball joint (fig. 2-338).

(5} Remove cotter pins and nut securing
upper ball joint and seal to wheel spindle support.
Remove ball joint (fig. 2-339).

d. Installation. Install ball joints by reversing
removal operations. Torque the following attaching
parts to the values shown:
Lower arm ball joint mounting

nut (3 / 8-24}

Ball joint stud nut {9 / 16-18}

12-149. Ball Joint Seals
a. Inspection. Inspect ball joint seals for breaks,

cracks, distortion or wear if seals indicate any
damage, ball joints must be replaced.

35-40 Ib-ft.
50-60 1b-ft.
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b. Removal Refer to paragraph 2-148c.

Figare 2-331. Discannect upper suspension arm from front
crossmember.

SUSPENSION ARM’

S
AT 9755,

Fiagure 22333, Remorve suspension arm from lower ball joint.
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Figure 2.331. Remouve suspension arim from crossmember.

Figrere 2-337. Remeve luwer ball joint fram wheel spindle
support.

336, Hemove lower arm from {ower ball joint.

Fiuure 2-
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Figure 2-339. Kemuve upper ball joint from wheel spindle
support. ’

c. Installation. Refer to paragraph 2-148 4.

2-150. Front Wheel Alinement

2. Front wheel alinement adjustments other than
toe-in must be performed by direct support
.maintenance. The factors of alinement are
inerrelated and if one adjustment is made, other
adjustments may be affected. After all alinernent
operations are complete, check to determine that
settings previously made are still within limits.
Make all adjustments at curb weight. After in-

stalling new or reconditioned front end components
check and adjust toe-in as outlined in b through e
below, and as soon as possible thereafter report to
support maintenance organization for complete

“front end wheel alinement.

b. Rotate steering wheel to stop. Reverse
steering wheel approximately 1-5/6 turns until
one spoke of steering wheel is at the bottom and in
line with centerline of steering column. In this
position, the Pitman arm and front wheels should
point straight ahead.

NOTE _
Vehicle must be on a level, smooth surface.

¢. Loosen locknut on two clamps on both spindle
arm tie-rod adjusting sleeves (fig. 2-340).

d. Place wheel alinement toe-in gage between
front tires, ahead of the vertical centerline of the
wheels (fig, 2-341). Position the gage so both
chains just touch the floor. Move the gage scale to
read zero.

e. Push vehicle forward until gage is behind the
vertical centerline of the wheels (fig. 2-342} and the
chains are just touching the floor. Read gage.

- Reading should be 1 /32 to 5/ 32 inch. Remove

gage and turn both adjusting sleeves equally and
repeat toe-in check until correct adjustment is
obtained. Torque clamps to }2-13 lb-ft, and report
to support maintenance as soon as possible for
complete front end wheel alinement.

Section XX. REAR DRIVE ASSEMBLY

2.151. General

The rear drive assembly consists of differential
assembly, wheel drive shafts, and universal joints.
This section describes those maintenance
operations allocated to organizational maintenance
on the rear drive assembly.
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Figure 2.3 10 Lonsen inckaat on tico clamps on both spindle
arm tie-rod adjusting sleeves.



Figure 2-3-11. Toe-in adjustiment with gage forward of vertical

centerline of front wheels.

Figure 2-342. Toe-in adfustment with gage behind vertical

centerline of front wheels,

2-152. Differential Assembly

The rear differential assembly is mounted to the
three body brackets and secured with three bolts,
flat washers, and locknuts. Differentials at the front
and rear are interchangeable. For description of the
differential assembly, refer to paragraph 2-129d.

2.153. Differential Breather Valve
Refer to paragraph 2-137.
2-154, Wheel Drive Shafts and Universal Joints

Removal and installation of rear wheel drive shafts
and universal joints are similar to removal and
installation of front wheel drive shafts and
universal joints (para 2-132 and 2-133 as ap-
plicable}. At assembly, place slip joint end of shaft
toward the differential.
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Section XXI. REAR SUSPENSION

2-155. General

a. The rear suspension is a swing-arm type of
individual wheel suspension utilizing coil springs
and hydraulic telescopic shock absorbers. The coil
springs are mounted between a spring seat in the
suspenston arms and a formed seat in the integral
frame and body. The shock absorbers control
jounce and rebound. They are located rearward of
the coil springs.

b. The many wide usages to which the M 151
series vehicles have been applied have resulted in
some installations which exceed the load limits for
which the vehicle was originally designed.
Mounting of heavy weapons systems and other
special equipment has in some cases resulted in
concentration of loads at the rear suspension
svstem.

c. In the MIStAL, MISIAIC and M718
vehicles the rear suspension has been redesigned to
accommodate these loading conditions mentioned
above. Arms and brackets of the suspension are
fabricated from high strength alloy steel making it a
"much stronger suspension. Two mounting bolts
have been added to each rear wheel spindle sup-
port. and an extra rubber bump stop has been
added to the rear side of each suspension arm. In
the M151A1C truck an overload spring com-
pensates for the heavier fixed loads.

NOTE
These arms are not interchangeabie in-
dividually with the rear suspension arms of
the M 151 truck: however, the complete
rear suspension assembly can be in-
terchanged with the earlier model vehicles.

d. On the MIS1A2, M825. and MT718A1
vehicles. single trailing arms individually suspend
each rear wheel. The arms are steel alloy stampings
that have been welded into an assembly. The
double action shock absorbers are secured to both
the suspension arm and vehicle underside. On top
of each rear suspension arm is a rubber pump stop
assembly that makes contact with underside of
frame during full jounce conditions. These
suspension arms are not interchangeable with those
on earlier M13] models.

NOTE
Rear shock absorbers and coil springs are
not interchangeable with those at the front
on any maodel vehicle.

2-136. Rear Shock Absorbers

a. Remouval
(i1 Raise vehicle and support rear suspension,
(2] Remove bolts and locknuts securing shock
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absorber to suspension arm and body (M151A2,
M825, and M718A1) (fig. 2-343).

{3) Remove locknuts, plug, bushings,
washers, and bolis, securing shock absorber to
frame and suspemsion arm {151, MI51A1,
Mi51A1C and MT718) (fig. 2-344).

b. Installation. Install rear shock absorber by
reversing removal operations. Torque attaching
parts to the values shown:

Shock absorber lower and upper mounting

nuts on M151, MI51A1, M151A1C and M718

Vehicles:

Lower nut (7 / 16-24) 40-50 lb-ft.

Upper nut (I / 2-20) 50460 lb-ft.
Shock absorbers lower and upper mounting nuts

on MI151A2, M825, and MT718A! Vehicles:

Lower nut (3 / 4-16) 110-150 1b-ft.

Uppernut (3 / 4-16) "110-150 Ib-ft.
2-157. Rear Springs

2. Removal.

{1} Raise vehicle and support rear suspension.

{2) Remove nut and lifting eve {fig. 2-309).

(31 Remove five nuts and remove wheel and
tire assembly (fig. 2-309).

{4} Remove bolt and locknut securing shock
absorber to suspension arm (fig. 2-343).

(3} Remove four nuts, lockwashers, and two
U-bolts securing wheel drive shaft to differential
flange tfig. 2-298).

(6} Lower suspension and remove spring.

b. Installation. Install rear spring by reversing
removal operations. Torque universal joint to drive
shaft flange nut 10-15 lb-ft.

S SUSPENSION
© ARM AT24185

Figwre 2-315, Removing or instatling shock absorber to
SUSPERSION drim,



Vigure 2-344. Remove rear shock absorber from frame.

2-158. Rear Suspension Arm Assembly

4. Removal.

(1} Raise vehicle and support rear suspension.

(2} Remove nut and lifting eye (fig. 2-309},

(3) Remove five nuts and remove wheel and
tire assembly (fig. 2-309}.

{4} Remove brake drum.

NOTE

Early models are equipped with two screws

securing brake drum to wheel spindle.

Later models are not equipped with screws.

{5) Remove cotter pin, nut and washer
securing wheel spindle on drive flange and remove
spindle (fig. 2-211).

{6) Unscrew brake hose fitting on suspension
arm and remove from clip (fig. 2-345).

(7] Remove brake line fitting from wheel
cylinder at inner side of brake backing plate (fig. 2-
346} and remove brake line from suspension arm.

{8} Remove six bolis and lockwashers
securing the brake assembly and spindle support to
the suspension arm (fig. 2-347).

NOTE

Early model vehicles had only four bolts

and lockwashers securing the brake

assembly.

(9) Move wheel drive shaft with universal
joint and wheel drive flange to one side,

(10) Remove locknut and bolt securing shock
absorber to suspension am (fig. 2-343}.

{11t Lower suspension arm until spring can
be removed.

(12} Loosen suspension arm bracket to body
bolts fig. 2-348).

(13} Remove two cotter pins, slotted nuts and
pivot bolts securing suspension arm to brackets and
remove suspension arm assembly (fig, 2-348).

b. Installation. To install rear suspension arm
assembly, reverse removal procedures. Suspension

arm be positioned by loosely installing shock ab-
sorber before tightening pivot bolt nuts and other
attaching hardware to specifications listed below.

EEORD E559

Figure 2-343. Remove fitting frem clip.

Figure 2-347. Remove brake assembly and spindle support.
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Fioure 2-3-48. Removing vr installing rear suspension arm
assembiy.

Remove lower shock bolt and install spring. After

installation of rear springs, tighten the lower shock

absorber bushing hardware while vehicle arm is
sharing its portion of the vehicle’s weight to the
specifications listed below:

Front and rear arm bracket mounting bolts
(M151, M151A1, M151A1C and M718
vehicles) (3 / 8-24) 35-40 lb-f1.

Arm bracket mounting bolts (M151A2, M825,

and M718A1 vehicles) (7 / 16-20)  40-55 Ib-ft.
Arm support bushing bolt (all
models) (7 / 16-20) 65-70 lb-f1.

Arm to spindle support bolt (M151A2,
M825,and M718) (T / 16-20} 30-40 1b-t.

Shock absorber lewer mounting nut (M151,
MI151A1, M151A1C and M718

. vehicles {7/ 16-24)

Bumper, rubber

40-50 1b-ft.

18-238 1b-ft.
NOTE

Perform wheel bearing adjustment as

described in paragraph 2-143. Bleed brake

system as described in paragraph- 2-172.

2-159. Suspension Arm Bushings

8. General. Rear suspension arms must be
removed from vehicle to replace the suspension arm
bushings.

b. Removal. Refer to parasgraph 2-158 and
remove suspension arm from vehicle.

(1) Position suspension arm securely in bench
viece. _

(2} Remove bushing from suspension arm.

CAUTION

When removing bushing exercise care not

to damage the bushing bore.
¢. Installation.

{1) Apply a thin film of GAA grease to outer
case of bushing and start bushing into bore of
suspension arm,

{2) Use suitable socket and machinist’s
hammer and seat bushing in suspension arm bare
to dimensions shown on figure 2-349.

NOTE

When replacing bushings, always replace

both bushings in suspension arm assembly,

Section XXII. STEERING SYSTEM

2-160. Description and Data

a. Steering Gear. The steering gear assembly is of
the worm and double roller type and is mounted on
the body frame left side rail. The steering column is
supported by a bracket attached to the instrument
panel. The steering gear worm is pressed onto the
steering shaft and is supported at each end by
opposed tapered roller bearings. A double-tooth
roller is attached to the sector shaft by a steel
trunnion. The sector is mounted in anti-friction
bushings which are pressed into the housing. The
sector shaft cover is attached to the steering gear
housing. An adjusting screw is mounted in the
cover, and controls both sector shaft end play and
worm-and-sector adjustment. Double lip seals are
provided at top, bottom, and sector shaft sides of
the steering gear housing. The Pitman arm and
steering wheel have fluted serrations, with one
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serration being double width. The doublewidth
serrations match those on shaft and steering shaft
to insure—correct installation.

b. Steering Linkage. The steering linkage is of
the parallelogram type and consists of all parts
necessary to transmit steering effort from the
steering sector shaft to front wheels, The linkage
includes Pitman arm, Pitman-to-idler arm rod
assembly, steering arm tie-rod assemblies, steering
idler arm. and bracket, and steering spindle arms.
The tie-rod ends are equipped with nonadjustable,
spring-loaded, ball sockets which compensate for
wear of the ball studs. Grease fittings are located in
each tierod end and idler arm bushing on the
Mi151. M151A1, M151A1C and M718 vehicles.
The M151A2, M825, and M7I8A1 vehicles are
equipped with lube-for-life ball sockets and cannot
be lubricated.



c. Data. Refer to table 1-1 for deseription and
data.
2-161. Pitman Arm
2. Removal.
(1) Remove cotter pin and put securing idler
arm rod to Pitman arm {fig. 2-350).
{2) Remove nut and lockwasher securing
Pitman arm to sector shaft {fig. 2-350).
{3} Use suitable puller and remove Pitman
arm from sector shaft and from idler arm rod {fig.

2:351).

b. Installation. Refer to removal operations (3)
back to (1]. Before installing Pitman arm, rotate
steering wheel to maximum turn. Reverse rotation
approximately 15/ 6 turns until one spoke of
steering wheel is at the bottom and is in line with
centerline of steering column. Point wheels in
straight ahead position. Point Pitman arm straight
ahead, aline fluted serrations on arm and sector
shaft and install Pitman arm. Tighten steering
Pitman arm to sector shaft nut to 100-110 1b-ft.
torgue. Tighten nut on ball socket stud to 35-45 lb-
ft. and install new cotter pin.

=

5132 {.150) = |""‘-

532 (160}

14.7/8 (16.84) ACROSS FLANGES OF BUSHINGS —~#

Fignre 2-3049, Removing or installing saspension arm bashings,
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Fiatire 2-350, Disconnect Pitman arm from idler arm rod and
sector shafr. )

Figure 2-351, Remove Pitman arm using puller.

2.162. Idler Arm Rod

a. Removal.

{1) Remove cotter pin and nut securing idler
arm rod to Pitman arm (fig. 2-350}. Remove idler
arm rod ball stud from Pitman arm with suitable
puller,

{2} Remove cotter pin and nut securing left tie
rod to idler arm rod (fig. 2-352). Remove tie-rod
ball stad from idler arm rod.

(3} Remove cotter pin and nut securing right
tie rod to idler arm rod {fig. 2-353). Remove tie-rod
ball sted from idler arm rod.

{4) Remove three nuts and bolts securing idler
arm bracket to frame {fig. 2-333).

{3) Unscrew (clockwise) idler arm bracket
from idler arm. Unscrew {clockwise) idler arm from
idler arm rod (M151, MI5S1AL, MI151A1IC and
M718 only) {para 2-163).

(6} Remove idler arm rod (M151, MI51A1.
MI151AiC and M 748} or link and idler assembly
(MI51A2, M825, and M7T18A1},
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WARNING
Do not use hammer on tie-rod ends.

. b, Instzltstion. Install idler arm rod (M151,
MISIAY, MISIAIC and M718) or link and idler
assembly (M151A2, M825, and MT7I18Al) by
reversing removal operations. Before installation,
mspect all seals.

NOTE
If replacement of seals is necessary replace
with new lube-for-life linkage assembly.
Torque ball stud nuts to 35-45 lb-ft. After com-
pleting installation, adjust toe-in (para 2-150).

2.163. Idler arm bracket, idler arm, and idler
arm bushings (M151, MI151A1,
M151A1C, and M718}

a. Removal,

(1) Remove three bolts and nuts securing idler
arm bracket to frame (see fig. 2-353}.

(2} Turn idler arm bracket and bushing
clockwise {facing idler arm) to remove from idler
arm (see fig. 2-354).

{3) Turn idler arm clockwise to remove from
the idler arm rod assembly (see fig. 2-354), Remove
and inspect seals. Remove lubrication fittings.

(4) Idler arm bushings at both ends of idler
arm have R. H. outside threads. Remove and
inspect bushings.

NOTE

To assemble idler arm in rod assembly,

install bushing assembly, then turn idler

arm in until all threads are completely

engaged. Back, off one and one-half turns

and place in correct position. Follow same

procedure to assemble bracket to idler arm.
NOTE

If replacement of seals or bushings is

necessary replace with new lube-for-life

linkage assembly.

b. Installation. Install idler arm bracket, idler
arm, and idler arm bushing by reversing removal
operations.

NOTE
Lubrication fittings must be removed to
torque idler arm to bracket and idler arm to
idler arm rod. At installation, torque at-
taching parts to the values shown:

Idler arm bracket to frame nut {all models)

(3 /8-24) 25-35 1b-ft.

Idler arm bushing to idler arm rod

{M131, M151A1, M151A1C and M718)

{special) 100-110 1b-ft.

Idler arm bushing to idler arm brack-

et {MI151, MI51A1, MI151A1C and

(M718) {special) 100-110 bl-ft.



2-164. Tie Rod End Assemblies

2. General. Each tie rod with end assemblies
has a right hand thread end and a left hand thread
end. The ends are threaded into an adjusting sleeve
onto which are fitted two clamps which serve to
lock any adjustment made. The procedure for
removal of all rod end assemblies are the same.

Figure 2-35.3, Remouve right tie rod from idler arm rod.

Section XX1II.

2-166. Description and Data

a. Parking Brake. The parking brake is a
transmission drum type with an external con-
tracting band. The brake is actuated through linage
from a lever mounied on the left side of the transfer
case extending into the driver's compartment. The
brake has 300 degrees of effective lining contaet, in
either forward or reverse braking. The lining is

Figure 2-354. Remaove idler arm bracket and idler arm
{MISI. M15141. MIS141C and M7 18

b. Removal.

_ (1) Remove cotter pin and nut securing tié rod
end stud to steering spindle arm (fig. 2-355).

(2) Separate tie rod end form steering arm
using sunitable puller.

¢. Installation. Install tie rod assembly by
reversing removal operations. Torgue the following
attaching parts to the value shown: Steering
spindle arm to tie red assembly (14£-20) 35-45 1b-ft.

NOTE
Before installation, inspect all seals and if
replacement is necessary replace with new
lube-for-life linkage assembly. Adjust toe-in
(para 2-150}.
2-165. Steering Wheel

2. Removal.

{1) Remove horn switch assembly (para 2-
117);

(2} Remove steering wheel shaft nut (fig. 2-
356},

{3) Use puller {FSN 5120-707-6223) and
remove steering wheel (fig. 2-357).

b. [Installation. Install steering wheel by
reversing removal operations. Torque the steering
wheel shaft nut to 25-33 th-ft. and stake securely in
place.

BRAKE SYSTEM

molded material riveted to a steel band. Two
adjusting nuts and screws are provided for band
alinement. A nut with integral detent is provided
for brake adjustment. The brake drum iz cast iron
with an integral hub and is mounted on the rear end
of the transmission output shaft. The parking
brake., when applied, prevents the transmission
output shaft from turning. On later model vehicles,
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and Orscheln-style parking brake lever provides a
rotary-adjust feature in the handle to control the
degree of tension on the brake band.

Figure 2-356. Kemove steering wheel shaft aut.

2200

Figire 2-357, Remove steering wheel

b. Service Brakes. The sevice brakes are of the
hydrauliec type with full braking action at all four
wheels. They are fully energized in forward and
reverse. Brakeshoes are full floating and self-
centering. A reservoir and cylinder-type master
cylinder is mounted in the vehicle at the cowl. The
brake pedal is a suspended type and is
mechanically connected to the master cylinder.
Each brake has one double piston wheel cylinder
located near the top of the backing plate. The upper
ends of the two brakeshoes are held against the
pistons by a retracting spring attached from the
brakeshoe webs to the anchor pin. The lower ends
of the shoes are connected and held against and
adjustable link by a helical tension spring. The
adjustable link is an adjusting screw threaded into
a pivot nut. The outer ends of the adjusting screw
and pivot nut are slotted to engage the web of the
brakeshoes. The spring is connected from one shoe
web to the other and crosses over the notched head
of the adjusting screw. This spring bears against
one of the notches in the head and acts as a detent
for the adjusting screw. An opening with cover is
provided in the backing plate for brake adjustment.
Molded brake linings are riveted to the shoes. The



brake mechanism is protected from dirt and mud After installation, adjust parking brake (para
by the channeled form of the outer edge of the 2167},
backing plate into which the brake drum recesses
when assembled. The wheel cylinder ends are
sealed with rubber boots to keep out dust and
moisture.

¢. Data. Refer to table 1-1 for description and
data.

2-167. Parking Brake Adjustment

a. Remove transmission tunnel cover.

b. Move parking brake lever forward to fully
released position (fig. 2-358).

¢. Loosen jam nuts on band-alining screws and
adjusting nut alternately, using feeler gage until a
clearance of 0.010 inch is obtained between brake
lining and drum. Tighten jam nut (fig. 2-358).
Place vehicle on incline and test parking brake.
Install cover plate.

d. On later model vehicles parking brake ad-
justment can be made by following the procedure
below:

{1) Park the vehicle on an incline, preferably a
40 percent slope {(with highway load).

(2) Turn adjusting knob on top of lever
counterclockwise to remove adjustment.

{3} Put handlein vertical engaged position and
turn adjusting knob clockwise as tight as possible
with one hand.

(4} Release handie to horizontal position and
turn adjusting knob two full turns elockwise,

CAUTION
Do not turn adjusting knob to eliminate
noise caused by vibration of parking brake
linkage.

2.168. Parking Brake Band

a. Removal
{1) Remove transmission cover plate.
{2) Unhook and remove parking brake
retracting spring '[flg-Ni]Sr?lE Fignre 2-3539. Remove Band-ulining screw support assembly
Later model vehicles do net come equipped Jrom transfer.
with retracting springs.
(3} Remove two screw and lockwasher
assemblies securing band-alining screw support
" assembly to transfer (fig. 2-359).
(4) Remove band-adjusting nut (fig. 2-358).
(5) Remove cotter pin and washer and two
bolts and lockwashers securing band to anchor
support plates and lever plates {fig. 2-360).
{6} Withdraw band and lining from parking
brake drum (fig. 2-360).

b. Installation. Install parking brake band by
reversing removal operations. Torque the following
attaching parts to the values shown:

Parking brake band alining-screw support to -

transfer bolt. {3/ 16-18) 8-101b-fr.
Parking brake anchor bracket to transfer case bolt Figure 22360, Romave band and fining from parking
i7/716-14) 4y-44 Ib-ft. brakedrim,
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2-169. Parking Brakedrum.
a. Remouval
(1) Remove parking brake band (para 2-168}.
{2} Remove tab washer, bolt and flat washer
securing parking brakedrum to transmission output
shaft {fig. 2-361).

b. Installation. Install parking brakedrum by
reversing removal operations. When installing new
drum, use new lining. After installation adjust
brake (para 2-167). Torque the following attaching
parts to the values shown: :

Parking brakedrum to transmission output shaft

bolt 7/ 16-20 60-65 1b-ft.
Parking brake handle bracket to transmission
case bolt (3 / 8-16) 12-15 lb-ft.

2-170. Parking Brake Linkage. ‘

a. Removal. To remove a damaged part,
disconnect at points indicated in appropriate figure
and remove.

(1) Disconnect handle assembly {fig. 2-362).

{2) Disconnect band-alining screw support
assembly (fig. 2-363).

{3) Remove linkage connector rod or link (fig.
2-364).

{4) Remove anchor support assembly {fig. 2-
365).

2-171. Service Brake

a. General Perform the following operations as
required;

(1} Maintain fluid level in master cylinder
at bottom of threads.

(2) Keep vent hole in master cylinder filler
plug open.

(3) Make sure all brake line connections are
securely tightened and leakproof.

(4} Replace scored brakedrums.

{3) Replace worn or oil saturated brakeshoe
and lining assemblies {para 2-173}.

(6} Adjust service brakes (b below) when
pedal pad travel is within two inches of floor pan
when brake pedal is in applied position.

b. Brake Pedal Free Travel Adjustment. Brake
pedal free travel of ¥4 inch must be maintained. To
check brake pedal free travel, depress brake pedal
by hand until resistance is encountered. The
resistance indicates engagement of the push rod in
the master cylinder. Brake pedal free travel is
measured from this point to the position of the
brake pedal at rest. To adjust, loosen locknut on
ecceniric adjusting bolt (fig. 2-3661. Turn eccentric
bolt untit brake pedal free travel is 14 inch. Torque
eccentric bolt locknut to 10-15 lb-ft. and again
theck distance of free travel.
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Figre 2-361. Remove parking brakedrum,

AT 39369

Fiumere 2:362, Lerer asxsembly—disconnect points.



Figure 2.3064. Linkage connector rod or link—disconnect points.

Figure 2-365. Anchor support assembly—discornect poinis.

c. Brakeshoe Adjustment.

(1} Jack up wheel until tire clears ground.

{2} Prv cover from adjusting hole in backing
plate {fig. 2-367).

NOTE

Remove only the cover toward front of

vehicle for access to brake adjustment star

wheel. The second hole in the backing
plates makes possible backing plate in-
terchangeability, right to left.

(3) Insert suitable adjusting tool through
opening and engage star wheel of adjusting screw
assembly. Rotate adjusting screw until wheel
cannot be rotated with one hand. Back adjusting
screw off 11 clicks. Install adjusting hole cover.

(4) Repeat brake adjustment on remaining
wheels. Check fluid level in master cylinder, and
add if required. Road test vehicle to determine that
braking is equal at all wheels.

2-172. Bleeding Brake System
Bleed brake system by following operations (1)
through (4) below. Bleed complete brake system.
Bleeding should be started at the brake farthest
away from the master cylinder.

{1} Check hydraulic fluid level in master
cylinder and fill with proper fluid until fluid reaches
bottom of thread level (fig. 2-368}.

(2) Clean bleeder screw. Attach a bleeder hose
to the screw and submerge lower end of hose in
hydraulic fluid in a transparent bottle fig. 2-369}.

WARNING

Discard contaminated brake fluid.
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Figure 2-366, Position of eccentric adjusting bolt,

Figure 2-367. Backing plate adjusting hole cover.

Figgre 2-368. Check hydraulic fuel level (n master eylinder.
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Figure 2-36Y. Auach bleeder hose.

(3} Unscrew bleeder screw one-half turn.
Depress brake pedal by band with slow even
pressure and allow pedal to slowly return to
released position. Continue to pump pedal slowly
until no air bubbles appear from end of tube.

NOTE

Two men are necessary to do this

operation. Do not allow fluid in master

cylinder to reach a level low enough to
pump air into the system.

{4) Depress pedal and retain it in the
depressed position while tightening bleeder screw.
Check flnid level in master cylinder and fill 1o
correct level with proper hydraulic fluid after
bleeding each wheel. Refer to lubrication chart.

2-173. Service Brakedrum and Shoe and Lining
Assembly
a. Removal,

{1} Jack up wheel until tire clears ground and
remove five nuts securing wheel and tire assembly
to wheel spindle.

{2} Remove brakedrum (fig. 2-310).

NOTE
It may be mnecessary to retract shoe
assemblies by backing off the brake ad-
justing screw,

{3) Imsert suitable tool in conical brakeshoe
holddown spring. Push spring toward backing plate
and force to one side until free of holddown anchor
(fig. 2-370).



(4) Unhook and remove shoe retracting
springs from anchor pin and brakeshoes (fig. 2-
370}.

(5) Remove both brakeshoes with adjusting
screw assembly and adjusting spring intact from
backing plate ifig. 2-371). Lift off entire assembly.

-i6) Remove brakeshoe adjusting screw
assembly and spring from brake shoes (fig. 2-371).

b. Installation. Install service brakedrum and
shoe and lining assembly by reversing removal
operations. Adjust brakes {para 2-171) after in-
stallation.

f"fgu;(' 2.370. Remove brakoshoe holddown and retracting
springs.

ADJUSHNG SCREW

Figure 2371, Remore brakeshoes,

2-174. Wheel Cylinder Assembly
a. Removal.

(1} Jack up wheel until tire clears ground and
remove five nuts securing the wheel and tire clears
ground and remove five nuts securing the wheel
and tire assembly to the spindle.

{2) Remove brakedrum {fig. 2-310).

NOTE
It may be necessary to retract shoe
assemblies by backing off the brake ad-
justing screw,

{3) Disconnect hydraunlic brake line fitting
from wheel cylinder. Remove bleeder valve (fig. 2-
372).

{4} Remove brakeshoe assemblies (para 2-
173).
{5) Remove two screw and Iockwasher
assemblies securing wheel cylinder assembly to
backing plate (fig. 2-372). _

b. Installation. Install wheel cylinder assembly
by reversing removal operations. Torque the wheel
cylinder to backing plate mounting bolts to 8-10 1b-
ft,

2-175. Master Cylinder
a. Remouval

{1) Separate the connector at stoplight switch,
located under dash panel (fig. 2-373).

{2) Disconnect brake line fitting from master
cylinder {fig. 2-373).

{3) Remove nut and flat washer and lock-
washer securing clutch lever to clutch lever pedal
shaft (fig. 2-374).

{4) Remove two bholts and lockwashers
securing master cylinder bracket to bracket on
firewall under dash panel (fig. 2-375).

{5} Remove four bolts and lockwashers
securing master cylinder, bracket and pedal
assembly to firewall and remove assembly (fig. 2-
376).

{6) Remove adjusting eccentric bolts, nut, flat
washer and two bushings from brake pedal and
push rod. Remove two bolis and lock washers
securing master cylinder to bracket {fig. 2-377).

b. Installation. Refer to paragraph 2-.7]1 ,or
brake pedal free travel adjustment. Install master
cylinder by reversing removal operations.

After installation, fill master cylinder. Torque the
following attaching parts to the values shown:
Master cylinder bracket mounting bolt

(3/8-24) 17-18.5 Ib-f1.
Master cylinder bracket to body mounting bolt
5/ 16-24) 8-10 Ib-ft.
Master cylinder to brake pedal connecting screw

{3 / 8-24) 24-26 1b-ft.
Master cylinder outlet fitting
{1,/2-20) 20-25 lb-f1.

2.176. Brake Lines, Fittings and Hoses
a. Removal. Refer to figure 2-378.
{1} Unscrew connector fitting from hydraulic
line at hose clip bracket.
{2) Slip clip off hose fitting.
€3} Pull hose out of bracket. Disconnect
opposite end of line to be removed from tee or
backing plate.
b. Installation. Install brake lines, fittings, and
hoses by reversing removal operations.
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Figure 2-375. Discannect master cylinder bracket from

firewall.

Figure 2-372. Remove wheel cylinder.

Fruure 2-376, Disconnect pedal assembly from firewall

gl

CYLINDER:

Fiawre 2-373. Separate connector at stoplight switch and

disconnect fitting.

PEDALL Y,
AsSEMBLY IR PR

Figure 2-377. Remove master cxlinder from pedal assemblyv.

Pigure 2-37 8 Remorve clateh lever fram eluteh lever shaft.
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Figure 2-3T8. Brake lines. fittings and hose removal.

Section XXIV. WHEELS AND TIRES

2-177. Description and Data

a. Description. Late model vehicles are equipped
with four steel wheels of a safety-rim drop-center
type, and one spare, Each wheel is secured to the
wheel spindle flange by five nuts. AN wheel
retaining nuts have right hand threads and
therefore are interchangeable from left to right
sides on the vehicles. Tires are low pressure type,
cross-country nondirectional tread design, size 7.00
x 16, 4-ply with a 6-ply rating.

NOTE
Earlier model vehicles came equipped with
case magnesium wheels containing oval
holes instead of the later round holes. It is
not recommended that mixed magnesium-
steel wheels be instalied.

b. Data. Refer to table 1-1 for description and
data.

2-178. Maintenance

a. Wheels. Inspect all wheels at regular intervals
for bent or cracked and worn or elongated
mounting stud holes. Pay particular attention to
edges of rims and mounting stud holes. Inspect
mounting studs and nuts for worn or stripped
threads. Replace any defective wheel or wheel nut
immediately.

b. Tires. Inspect all tires and check pressures
daily.

{1} Replace any tire with noticable cut on
tread or side wall. Return tire to support main-
tenance unit for repair, If wear is uneven check toe-
in adjustment (para 2-150). If incorrect toe-in is
not the cause, report to support maintenance
personnel.

(2] Check pressures when tires are cold.
Dismount any tire showing unusual pressure loss
and examine tire and tube for cause. Replace tube
or tire as necessary.

{3) Inflate tires to pressure designated on ve-
hicle data plate. Unequal pressures will affect
steering and braking adversely. Underinflated tires
are easily damaged. Install all valve caps to help
prevent air loss.

¢. Tire Rotation.To maintain equal wear, rotate
tires in accordance with tire rotation plan shown in
figure 2-379 at intervals of approximately 2000
miles.

d. Tire or Tube Replacement.Make certain that
replacement tire is of same design, size, and tread
as tires on vehicle. Tires of different design or tread
sometimes have different rolling diameters, causing
excessive scuffing in use. Refer to TM 9-2610-200-
20 for care and maintenance of tires and tubes.
Refer to TM 9-2320-218-10 for removal and in-
stallation of spare wheel and tire assembly.

Section XXV. BODY AND MiSCELLANEOUS COMPONENTS

'2-179. Description

a. Body and Frame. The body is of the unitized
body and {frame design. Body panels, rein-
forcement, braces, and underbody frame are weld-
ed 1o form an integral unit (fig. 2-380).

b. Seats. Two seats are provided in the Iront
section of the body and a single two-passenger seat
is provided in the rear section of the body. Seat
frames are of a tubular steel, onto which are
assembled formed wire-type springs. Seat cushion
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trim and seat back trim are made of foam rubber,
vinyl, and burlap covered with a water-repellent
canvas or impregnated nylon material. Seat trim
ean be removed or installed withont use of any
tools. A map compartment is incorporated intc the
seat back tim of both front seats, All seat
assemblies are removable and the two front seats
are adjustable fore and aft. The rear seat back can
be folded forward onto the rear seat cushion. The
rear seat mounting bars, extending from the seat
ends, snap into clips on the body.

c. Wirndshield and Windshield Wipers (M151,
MIi5141, M15141C, and MT7I8 Vehicles). A
hinged-type windshield is provided with two
windshield wiper vacunm motors, wiper arms, and
blades. The vacuum moetors are driven by engine
intake manifold vacuum and the vacuum pump
mounted at right front of the engine (fig. 2-381)
and controlled by the vacuum valve which is
mounted on the dash panel directlyto the right of
the steering column. In case of vacuum motor
failure, the wipers can he hand-operated. Defroster
passages are incorporated into the windshijeld and
cowl.
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Fignre 2.380, Unitized body and frame,

Figyre 2-381. Romuove vacwum pump (MIST MI5541,
MIS141C. and M718 Vehiclesh.

d. Windshield, Windshield Wipers and Washer
(M15142, M825, and M71841 vehicles}). The
hinged one-piece glass windshield assembly (fig. 2-
382} can be folded forward horizontal to the hood.
The electrical motor and switch assembly {fig. 2-
250) for the windshield wipers in mounted to the
lower part of the windshield assembly just in front
of the driver’s seat. The switch {control knob} has

three positions, OFF, LO, and HI. Turning the
knob to either the high or low position actuates the
two-speed motor which controls the two wiper
blades on the windshield. The wipers move in a
wide sweeping pattern across the windshield. A
manually operated handle attached to the dash
underside (fig. 2-383) is used to actuate the wind-
shield washer. The washer reservoir is mounted on
the right fender under the hood area. Openings in
the lower sill are provided for defrosting the wind-
shield.

e. Front Bumper and Bumperettes. The front
bumper is bolted to the body frame inner side rails
and provides additional rigidity to the body front
section.

f. Miscellaneous Accessories (M151, M15141,
MI15141C, and M718 Vehicles). The vehicle is
equipped with a rear view mirror mounted on the
left side cow] panel. Reflectors are provided at the
rear panel and on earlier models, on the sides in
back of the rear wheel housings. Drain openings are
provided in the passenger compartment floor panel
for drainage. Protection against weather is
provided by means of a windshield, canvas top, rear
curtain. The side curtains and doors are a special
purpose kit, Metallic folding used to form doors.
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Canvas top bows are of a tubular construction and
are folded rearward for a storage. They are held to

the body by retaining straps. Top bows are.

rem ovable. The canvas top may be stored under the
rear passenger seat. The battery compartment is
located under the front passenger seat. The tool
compartment is located directly behind the battery
compartment. An additional tool box is located in
the right rear of the M718 and MT718A1 vehicles.

g. Miscellaneous Accessories (M15142, M825,
and M71841 Vehicles). In addition to being
equipped with an adjustable rear view mirror at the
driver's side of the windshield, M151A2 series
vehicles have an “inside” rear view mirror mounted
at top center of the windshield assembly. This ball
joint mirror is also adjustable. Stick-on reflectors
are affixed on both sides at the rear of the vehicle
and on the spare tire retainer. Refer to paragraph 2-
179 for description of other miscellaneons ac-
cessories on M151A2 series vehicles.

Figure 2.382. Windshield sssembly on M15142. M825. and
M 718A1 vehicles.

LOCKWASHER

Figure 2-383. Remaving or installing washer pump (M15142,
M&25, and MT18A1 vehicles).

2-180. Rear View Mirror (M131, M151A1,
M151A1C, and M718 Vehicles).

a. General. The rear view mirror assembly
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includes a mirror with ball joint, an extension arm,
mirror main arm bracket wind hinge, and mirror
mounting bracket. The mirror assembly is attached
to the vehicle body by two bolts which also attach
the windshield hinge to the body cowl. The entire
mirror assembly can be disconnected from the
vehicle body by removing these two bolts {fig. 2-
384).
b. Mirror Adjusting Points. The mirror has four

adjusting points which are shown in figure 2-384.

{1} Ball joint mirror adjustment and ball joint
friction adjusting screw. .

(2) Mirror extension arm iriction adjustment.

(3} Mirror universal friction adjustment.

(4) Mirror horizontal adjustment.

2.181. Rear View Mirrors (M151A2, M825, and
M718A1 Vehicles).

a. General. M151A2, M825, and MT718Al
vehicles have two rear view mirror assemblies, The
left “‘outside’ rear view mirror is essentially the
same as one on earlier M 151 models. The second
“inside” rear view mirror and bracket assembly is
secured by two screws and lock washers to top
center of the windshield.

b. Mirror Adjusting Points. Refer to paragraph
2-180b for adjusting points to left “outside’ rear
view mirror.

¢. Inside Rear View Mirror. The two screws
securing the “‘inside’’ rear view mirror also secure
the tie-down strap footman loop to the windshield.

2.182. Vacuum Pump (M151, MI151Al,
M151A1C, and M718 Vehicles Only}
2. Removal (fig. 2-381)
(1) Remove tube fitting outlet from vacuum
pump.

Figure 2-381. Mirrar adjustinents (M]151, MI151A41.
M15141C. and M7 18 vehicles).

{2} Bemove two bolts, flat washers and lock-
washers securing vacuum pump and body ground
cable to engine. Remove clamp securing rubber
hose to pump inlet.



{3) Lift vacunm pump off engine. Remove and
discard gasket.

b. Installation. Install vacuum pump by
reversing removal operations (3i back through (1).
NOTE

Be sure to install new gasket.

2-183. Windshild Wiper Blade Replacment
(M151, M151A1, M151A1C, and M718
Vehicles)

_a. Removal. Lift wiper arm so blade clears
windshield. Grasp inner end of blade and swing
around one-half circle to vnhook from slot in wiper
arm {fig. 2-385).

b. Installation. Position new blade as shown in
figure 2-385 with hook pointed inward. Hook into
eyve of wiper arm and swing through cne-half circle
and secure with hook pointed outward {fig. 2-386).
Drop wiper onto windshield.

2-184. Windshield Wiper Blade Replacement
on. M151A2, M825, and M7I18AIl
Vehicles

a. Removal Lift wiper arm away from wind-
shield so blade is completely off windshield {fig. 2-
382). Grasp inner end of blade and remove nut and
screw securing blade to windshield wiper arm.
Remove wiper blade.

b. Installation.Position new blade into saddle of
arm assembly and secure blade to arm with serew
and nut. Do not bend saddle of arm too snugly into
the blade. 1f arm is fitted too tightly in saddle, it
will promote wiper arm chattering during
operation.

2-185. Windshield Wiper Motor and Wiper
Arms (M151, MI15iAl, MI151A1C,
and M718 Vehicles)

a. Removal

{1} Remove rubber hoses at windshield wiper
motor (fig. 2-387).

{2) Separate wiper arm from motor shaft by
pulling apart with hand or suitable tool. Wiper
arms should be parallel to manual operating levers
on windshield wiper motor,

(3) Remove two screws and pull wiper motor
from windshield (fig. 2-388).

b. Installation.Install windshield wiper motor by
reversing removal operations.

2-186. Two-Speed Electrical Windshield Wiper
Motor and Wiper Assembly (M151A2,
M825, and M718A1 Vehicles)

a. Remouval.

{1} Remove hoth wiper arm and blade
assemblies (fig. 2-382).

{2) Remove 18 screws securing cover and
gasket assembly (fig. 2-382].

{3) Remove two snap rings and spring washers
retaining two pivot pins that secure connecting link
(fig. 2-389).

{4) Drive two pivot pins out and remove
bushing from each pin. Remove the connecting link
{fig. 2-389).

{3} Remove two screws and lockwasher
securing arm and pivot shaft assembly to its
mounting bracket {fig. 2-389}.

(6} Remove arm and pivot shaft assembly
from vehicle.

{7) Remove the two screws and washers
securing wiper motor and contrel switch assembly
to inside of windshield panel.

(8} Remove two longer bolts and washers
securing wiper motor and control switch assembly
to operator’s side of windshield panel. Remave
windshield wiper motor and control switch
assembly from vehicle (fig. 2-230).

b. Installation.T o install windshield wiper motor
and wiper assemblies to vehicle, reverse those
removal procedures described in a above.

2-187. Windshield Wiper Control Valve (M151,
M1i51A1, M151A1C, and M718 Ve-
hicles Only)

a. Removal Refer to figure 2-390.
(1) Pull rubber hoses from wiper contral valve.
{2} Remove screws securing control valve.
{3) Remove control valve from dash panel.
b. Installation, Install windshield wiper control
valve by reversing removal operations.

Figure 2-385. Unhook wiper blade from slot in wiper arm

(MI51 M15140. MI5I41C. and M7I8 rehiclesi.

2-211



CONNECTING

WIPER BLADE

e AT24190.

Figure 2-389. Removing or installing windshield wiper pivot
shaft and connecting link (MI5142, M&825. and M71841
vehicles).

Figure 2-386. Position new biade with hook pointed outward
(MISI, M15141. MISIAIC, and M718 velicles’.

Figure 2-398, Remove windshield wiper control wvalve

(M151. M1514A1. M15141C. and M718 rehirles),

NOTE

Exercise care in starting threads to prevent

cross threading. Do not overtighten, and do

not use a wrench to start threads. Replace

entire hose assemblies and line or tube

assemblies. Do not alter design of lines with

assembled fittings by cutting, splicing or

making temporary repairs.
2.188. Windshield Assembly

a. Remouval.

{1} Remove canvas top (TM 9-2320-218-10}.

(2) Disconnect vacuum hoses from vacuum
: tubes. Refer to figure 2-390 (M151, MI151Al,
ORD E5664 MI151ALC, and M718 vehicles only).

{3] Disconnect eiectrical connector and
remove cable clamp at windshield wiper motor.

Figure 2-387. Romove rubber hoses at windshield wiper

motor (MIS1, M15141, M15141C, and H 18 rehicles).

 WINDSHIEID WIPER
MOTOR DRIVE SHAFT

Figure 2-388. Remove windshield wiper motor (M {51
Mis51A1, MISTIAIC, and MT718 vehicles).
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Refer to figure 2-250 {MI151A2, M825, and
M718A1 vehicles onlyl.

(4) Remove pin and bolt from each side of
windshield hinge (see fig. 2-391). Remove wind-
shield assembly from vehicle (fig. 2-392}.

b. Installation. Install windshield by reversing
removal operations,

2-189. Windshield Washer Assembly (M151A2,
M325, and M718A1 Vehicles).

a. Removal.

{1} Separate supply hose, cap, and strainer
assembly from plastic reservoir tank.

{2} Remove three screws, three lockwashers
and three flat washers securing reservoir to inside
panel of right fender {fig. 2-393). Remove reservoir
from vehicle.

{3} Pull supply hose out of retaining clip in
engine compartment. Push its grommet out of
mounting place in firewall, and pull hose through
firewall from passenger side (fig. 2-247).

{4} Remove instrument cluster from dash
panel as described in (17} and (18}, paragraph 2-
98 . Reach through cluster dash opening and
remove two clips from firewall,

(5) Pull supply hose out of clips and away
from pump (fig. 2-383). Remove supply hose
~ through instrument cluster opening.

Fiatire 2-392. Remove windshield assembly.

Fiure 2:393. Remoring or installing washer reservoir

(M15142. M825. and MT1841 vehicles).

Figure 2-391. Remove pin and bolt from cach side of windshield.
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{6) Detach washer outlet hose from washer
pump (fig. 2-383). Pull outlet hose through firewall
from engine compartment side,

{7} Pull outlet hose off pressure relief valve
(fig. 2-248) and remove hose. If necessary, remove
grommet for outlet hose from" firewall.

(8} Disconnect inlet hose at jet nozzle {fig. 2-
248). Separate inlet hose from the pressure relief
valve,

{9) Unscrew and remove jet nozzle and its
rubber washer from heod mounting place.

{10} Remove the screw and lockwasher
securing washer pump and bracket assembly to
underside of dash (fig. 2-383}.

{11) Remove washer pump and bracket from

vehicle,

b. Installation. To install washer pump
assem bly, washer lines, and reservoir to vehicle,
reverse removal procedures in a above. Torgue
hardware to values indicated below:

Pump to dash panel bolts (34-20) 4-7 lb-ft.
Reservoir to fender bolts (34-20) 4-6 Ib-ft.

2-190. Rear Reflex Reflector {M151, M151A1,
M151A1C, and M718 Vehicles) _

a. General. A total of four red reflex reflectors are
attached to the earlier vehicle, two on the rear
wheel housing assembles, and two on the rear of the
vehicle. Later models have two reflectors on the
rear only.

b. Replacement. Each of the four reflectors is
secured to the vehicle body with two screws and
lockwashers (fig. 2-394).

NOTE
Side reflectors are not used on vehicles after
serial " No. 2K-3900.

2.191. Stick-On Reflectors (MI151A2, M825,

and M718A1 Vehicles)

a. General. M151A2, M825, and M718A1 ve-
hicles use stick-on reflectors at rear and on the
spare wheel (fig. 2-395).

b. Replacement,

(1} Make sure surface, where stick-on reflector
is to be placed, is clean and smooth {fig. 2-396).

(2) Before placing reflector in position on
vehicle, tear backing off stitch-on material,
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Figure 2-394. Remuve reflex reflectors (IMISI. M15141.
MI151A41C, and M718 vehicles).

Fimure 2-395, Spare wheel reflector (MI51A42. M825, and
M7I8A1 vehicles).
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Figure 2-396. Removing vr installing stick-on reflectors
(MI51A2, M825. and M718A41 vehicles).

{3) Smooth down stick-on reflector in place by
rolling across it with hands so any air bubbles that
might be forming underneath are worked out.

(4) Apply sealer (11614197) completely
around edge of reflector (14" off edge) as shown in
figure 2-397.

{5) As illustrated in figure 2-395, the stick-on
reflector for the spare wheel has a special con-
figuration to match surface of the outside mounting
plate.

2-192. Safety Handle Bar

a. General, On some vehicles a safety handle bar
is provided inside the vehicle for the convenience of
the front seat passenger. The safety handle bar
assembly includes attaching parts consisting of two
backing plates, two nuts, two screws and two
washers.

b. Replacemeni.The safety handle bar is secured
to the dash panel with two hexagon head cap-
screws, two nuts, two washers, and two backing
plates (fig. 2-398).

2-193. Vehicular Data and Operating In-
struction Plates
a. Location. Refer to figures 1-4 and 1-5.
b. Replacement. Plates are secured with cross
recess head self tapping screws.

2-194. Brush Guard

a. Removal, Refer to paragraph 2-30.
b. Installation. Refer to paragraph 2-30.

2-195. Towing Pintle
a. Removal. Remove four hexagon head cap-
screws, nuts, and washers from pintle assembly
{fig. 2-399) and remove towing pintle from rear of
vehicle.
NOTE
M151A2 series vehicles have a safety chain

bracket in combination with the towing
pintle ifig. 2-400).

b. Installation. Refer to figure 2-399 for M151,
MI151A1, M151A1C, and M718 Vehicles, to
figure 2-400 for installation on M151A2, M825,
and MT7T18AIL vehicles. Torque bolts (14-20)
securing towing pintle assembly to 65-100 1b-f1.

2-196. Lifting Shackle and Bracket {M131,
M151A1, M151A1C, and MT718
Vehicles}

a. Removal. _

{1) Remove pin retainer and pin securing
lifting shackle to bracket. Lift off lifting shackle
(fig. 2-401).

{2) Remove two nuts, bolts, and lockwashers
securing lifting shackle bracket to bumper and
remove bracket.

b. Installation.Install lifting shackle by reversing
removal operations {(2) back through (I). Torque
the lifting shackle bracket 1o bumper nuts (7 / 16-
20} to 30-50 Ib-ft.

2-197. Rear Lifting Shackles and Bracket
{(M151A2, M825, and M718A1 Ve-
hicles)

a. Removal.
{1) Remove cover plate and rear light

assembly from vehicle. Refer to paragraph 2-90 4.

(2} Remove four nuts and bolts securing lifting
shackle and bracket assembly to vehicle (fig. 2-
397).

NOTE
If necessary, shackle can be separated from
its bracket by removing cotter pin, locking
nut and holt.
b. Installation.Install lifting shackle and bracket
assembly to vehicle by reversing removal
procedures described in a above.

2-198. Seat Assemblies

a. Front Seat Cushions. To remove the back
cushion from the front seat frame, grasp cushion at
top and pull upwatd until free of frame (fig. 2-402)
To remove seat bottom cushion, tip the seat for-
ward and from the underside unfasten the strap
fasteners and remove the cushion (fig. 2-403).

b. Rear Seat Cushion. To remove the rear seat

. cushion on the M1531, M151Al, and M1514A2,

unfasten the seat strap fasteners and remove the
cushion from the tube frame (fig. 2-404). To
remove cushions on M151A1C and M825 remove
two screws holding eushion to frame. The M718
and MT718A1 is removed by unlocking the turn
button fasteners.

c. Front Seat Frame. The front seat frames are
identical and constructed of tabe welded steel.
Remove three retaining pins 10 remove frame from
floor {figs. 2-405 and 2-406}.
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Figure 2-394, Remove tawing pintle.

(MISI.MISIAL, M15141C. and M718 vehicles.)

Figure 2-397. Removing or installing rear lifting shackle

assernblies. (M825, M15142. and M718AI vehicles )

Figure 2-100. Towing pintle and bracket assembly

Figure 2-398. Remove safety bar. on MI15142. M825 and M718A41 vehicles.
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¥ Figere 2-401. Removal of lifting shackle and bracker.
IMI51, M15141, MISIAIC, and MT7I18 vekicles),

R RS

Figure 2-4013. Front seatr cushion straps and fasteners.

d. Rear Seat Frame,

(1} Removal-rear seat frame {(M1531,

MI151Al, and MI151A2).

faJPull two locking pins from brackets on
rear side panels (fig. 2-407).

{b)Pull seat back frame from retaining clips
on rear panel (fig. 2-407}.

fe} Lift frame from brackets.

(2) Installation-rear seat frame (MI151,
M1531A1,and M151A2). Install rear seat frame by
reversing removal operations above.

{(3) Remove-rear seat assembly {(M151A1C
and M825). Remove four screws, flat washers and
nuts securing seat frame to top of wheel house
panel. '

{4) Installation-rear seat assembly (M151A1C
and M825). Install four screws, flat washers, and
nuts securing seat frame to top of wheel house
panel.

Figure 2-1012. Front seat back.
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e. Inspection,

(1) Cushions.Inspect condition of seat cushion
and back cushion assemblies; look for tears, open
seams, and wear. Check operation of turn button
fasteners on map stowage pockets. Check condition
and security of the cushion holddown straps and
fasteners. Check frame for ecracks, breaks and
bent condition.

(2} Front seat frame assembly. Inspect and
check operation of adjusting mechanism ; operation
should be free and smooth through entire travel of

adjustment. Check condition of seat pins and rear

fastener and attaching chain, at rear bottom frame
member. Check springs for breaks, distortion, and
security in frame clips.

(3) Rear Seat Frame Assembly. Inspect
frame for cracks, breaks, and bent condition.
Check all welds. Check springs for breaks,
distortion, and security in frame clips. Check
condition of seat straps and strap fasteners.

Figure 2-104. Rear seat (M151, MISI41l. and M15142).
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Fiuure 2-406. Front seat locking pin.
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Figure 2407, Rear seat frame assembly
(MI51. M1514] and M15142).

2.199, Transmission Cover Plate

a. Removal
{1} Remove gear shift knobs (fig. 2-408j.
{2) Remove six screws and lockwashers
securing boot retainer to transmission cover plate
and remove boots and boot retainer (fig. 2-408).
t3} Remove twelve screws and lockwashers
securing transmission cover plate to floor panel (fig.
2-4081.
(4} Remove transmission cover plate.
b. Installation. Install transmission cover plate
by reversing removal operations above.

2-200. Vehicle Marking

Marking applied to the vehicle shall consist of
service identification and the assigned registration
number. Letters and numerals will be the blocktype
Gothie style, two inches high, and will be placed
from 335 1o 1% inch apart. The marking will consist
of two lines spaced two inches apart with the service
identification U.5. ARMY on the top line and the
assigned registration number centered on the
second line. Figure 2-409, shows the location for 14
ton, 4 x 4, utility truck, M151A1.

Section XXVI. RADIO INTERFERENCE SUPPRESSION

2.201. General.

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 elecirical
detectors. It is important that vehicles with, or
without radios be properly suppressed to prevent
interference with radio reception of neighboring
vehicles.

2.202, Description

The ignition and generating systems have been
designed to suppress radio interference. Ignition
system interference suppression is effected by a
primary capacitor in the distributor wiring harness
receptacle, a resistor suppression in the spark plugs,
and by shielded spark plug cables.

Figure 24108, Transmission cover plate.
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Figure 2-419. Vehicle marking.

Radio interference suppression in the generating
system is effected by a choke, capacitor, filter and
rectifier in the generator regulator assembly. The
primary capacitor is housed in the distributor
wiring harness receptacle (fig. 2-152} and is an
integral part of the primary circuit. Spark plugs are
shielded individually by metallic braid beneath the
rubber insulation. The generator regulator
assembly houses the capacitor, choke, filter and
rectifier.

2-220

2-203. Maintenance
Radio interference may be corrected by replacing
one or more of the following parts:

a. Replacement of primary capacitor.

b. Replacement of spark plugs (para 2-72).

¢. Replacement of spark plug cables (para 2-
72).

d. Replacement of generator regulator (para 2-
8.



Section XXVII. MI15TA1C AND M825 VEHICLES AND 106MM RECOILLESS RIFLE

2-204. Description and Data

Description and data covering the 106mm
recoilless rifle, M151A1C and M825, 4 x 4, ¥} ton,
utility truck, refer to paragraph 1-7.

2.205. Removal and Installation

Refer to TM 9.1000-205-12 for removal and in-
stallation instructions on the 106mm recoilless rifle.
2.206. Warnings and Cautions

For safe firing limits of the 106mm recoilless rifle
when it is installed to the M151A1C or M825

vehicle, refer to TM 9-2320-218-10. For operating,
handling and maintenance precautions in the use of
106mm recoilless rifles refer to TM 9-1000-205-12.
For warning and instruction plates, identification
markings and location of major controls and
components refer to figure 2-410.

2-207. Maintenance

Instructions for the maintenance of the 106mm
recoilless rifle is provided in TM 9-1000-205-12,

Section XXVIIl. M718 AND M718A1 VEHICLES

2-208. Description and Data

For description and data for the trucks, ambulance,
frontline, 14 ton, 4 x 4, M 718 refer to figure 1-3.
2.209. Litter Installation Instructions

Refer to TM 9-2320-218-10.

2.210. Top, Side, Rear and Door Curtains

a. Remouval,
(1) Remove door assemblies, right and left
with vehicle door curtains (fig. 2-4111).

(2) Remove safety belt from eyelet attached to
rear bow (fig. 2-412). ,
(3) Remove side curtain right and left (fig. 2-
411).
(4) Remove top and rear curtain ifig. 2-411).
b. Installation. Install top, side, rear and door
curtains by reversing removal operations.

221



__ MSC SPOTTING RIFLE
zg;escg;g . " AND MARKINGS

106MM RIFLE
MARKINGS

Figuro 2-410, 106mm rifle installation,
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2-411. Top. side. rear and door curtains instailed.

fiere
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Figure 2-112, Remove safety belt.

2.211. Bows, Rods and Supports
Refer to figure 2-413.
a. Remouval.
(1) Remove rear side cushion on left side of
vehicle together with three safety belts.
(2) Remove four seat back support, two on
each side mounted to the front and rear bows.
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{3) Remove two side verticle rods from top
rods and from rod retainers.

(4} Remove intermediate bow from right and
left side supports, also three top front rods from
existing brackets located on front bow and top of
windshield.

t5) BRemove three top rear rods and two
heavier side supports from existing brackets located
on rear and front bows. E '

(6) Remove front bow from right and left front
bow side supports.

(7) Remove rear bow from right and left rear
socket extension bracket.

b. Installation. Install bows, rods and supports
by reversing removal operations (7) back through
(1)

NOTE
Before installing side supports, proteet
canvas from damdge by giving a small
radius to edges of support.
CAUTION
Make sure that bolt heads are installed
inboard.

2-212. Warnings and Cautions

The driving characteristics of M718 and M718A1
vehicles change substantially when the body ex-
tensions and additional loads are added to the
vehicle. Refer to applicable warning and caution
statements in the THM 9-2320-218-10 manual.
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Fisure 2-513. Roof bows and ruds installed.
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CHAPTER 3

MATERIEL USED IN CONJUNCTION WITH MAJOR ITEMS

Section |,

3-1. Scope

8- This chapter contains instructions for
organizational maintenance of the eight special
pupose kits issued for installation on the 14 Ton, 4
x 4 Utility Truck Models, M151, M151A1, and
M151A2 as well as description of the major units
of each kit and their function in relation to the
components of the vehicle. Special pupose kits
applicable to MI151, MI51Al and MI151A2
vehicles consist of Winterization kit (—65°F),
Hardtop Kit, Door and Side Curtain Kit,
M14 /16 Rifle Mount Kit, Machinegun Mounting
Kit, Deepwater Fording Kit, Hot Water Heater
{(—25“F) Kit, and 100-ampere Alternator Kit.
Only the latter two kits are applicable to the
M151A1C and M 825 vehicles, and only the latter
three kits are applicable to the M 718 and M718A1
vehicles.

b. These kijts are aunthorized for issue under
criteria defined in SB 9-16 (winterization kits} and
SB 9-155 {(deepwater fording kit) and SB 11-131
(100-ampere generator kit}. The M14 /16 rifle
mount kit is authorized to meet local requirements
for stowage and use of the rifle.

3-2, Maintenance Allocation

The prescribed maintenance responsibilities will
apply as shown in the vehicle mamtenance

GENERAL

allocation chart (app. B}. Any need for cleaning,
lubrication, replacement, or repair detected in the
equipment beyond the scope of this publication is to
be immediately reported to the designated
authority.
3-3. Service Upon Receipt of Materiel

a. General.

(1) When a vehicle equipped with a new or
reconditioned kit is received determine that the kit
has been properly prepared for service and that all
necessary parts are present. Inspect all assemblies,
subassemblies, and parts for proper assembly and
condition. If any exterior surfaces are coated with
rust-preventive compound, remove with dry-
cleaning solvent or mineral spirits paint thinner.

(2} Ordinary deficiencies disclosed during
preliminary inspection servicing or during in-
staliation will be corrected by support maintenance
personnel.

(3) Serious deficiencies detected in the
eguipment which occur under the circumstances
indicated in TM 38-750 shonld be immediately
reported in accordance with instructions in these
regulations.

b. Specific Procedures. For specific procedures
refer to the applicable section.

Section Il. WINTERIZATION KIT (—65 °F.)

3-4. Description and Data

a. General. The vehicle winterization kit
{(— 65°F) consists of a gasoline burning crew
compartment heater of the fresh-air type equipped
with a windshield defroster, battery compartment
heater, manually controlled engine oil pan heater,
and automatic controls for heating the vehicle when
un attended. Also furnished in the kit is a standard
slave receptacle installed on the right cowl, and a
hood cover and an adjustable brush guard cover for
regulating engine temperature under arctic con-
ditions.

b. Gasoline Burning Heater. The gasoline
burning heater supplied with this kit (fig. 3-1)

receives its fuel from the vehicle fuel tank. An

electric fuel pump is employed to

supply

pressurized fuel to the heater. Fresh air is supplied
to the heater inlet through an air intake hood (fig.
3-2) located at the rear top of the hardtop roof, and
a duct assembly (fig. 3-3). Heated air from the
heater is diverted for crew compartment heating
and ducted through hoses to provide windshield
defrosting. Automatic temperature control of air
flow is provided for heating of the batter box.
Heater exhaust gas can be diverted to a shroud
enclosing part of the engine oil pan to heat the
engine lubricating oil. Two heat intensity outputs
are available and are controlled by a three position
control switch. An emergency switch 1s provided to
permit rapid shut down of the heater to prevent
drawing of contaminated air into the vehicle in the
event of an atomic or gas attack.
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3-2

I Emetgency switch

2 Pefroster control cable

3 Indicator and test lamp

4 Circuit breaker reset button
3 Heater control switch

6 Cimtrod box

¢ Connector plyr

} Diverter plug

4 Battery bux

10 Heater guard

11 Exhaust diverter contril handle
12 Diverter box damper contrnl
13 Duet Lo crew compartment

Fiaure 3-1. Winterization kit (—63° F.} installation on MI151. Mi5141 MI15IA2 1/ 4 ton utility treck.
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assembly and  gashet,

Figure 3-2. 1/ 4 ton utility truck, M151. MI5141. and MI51A2 hardtop roof. hood

Pigare 3-3. MistAL, and MI51A2, 1/ 4 o0 utility truck.
33
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¢. Electrical Controls. In order to prevent
" damage to the heat exchanger unit, a time delay
mechanism is built into the on-off switch circuit.

With this system, the blower continues to run after -

the switch has been turned off and fuel has ceased
to flow to the burner. A temperature sensitive
switch shuts off current to the blower only when the
‘Hieat exchanger has cooled to the point that warpage
of the heat exchanger or other damage cannot
occur. The control switch panel also contains an
overload relay with a reset feature to prevent
damage to the electrical wiring in case of electrical
malfunction, A warning light is incorporated into
the control switch panel. This light serves a double
purpose. First it indicates that the burner is in
operation since it is connected to a temperature
sensitive switch. Second, the light continues to burn
after the heater is shut off and goes out only when
the burner is cool enongh to re-ignite safely. A
second switch is also furnished, covered by a safety
panel, which shuts off the whole heater electrical
system disregarding damage to components. This
emergency switch is for use only in an atomic or
chemical warfare attack to prevent the heater from
circulating contaminated air inside the vehicle,

d. Slave Receptacle. An electrical slave recep-
tacle located on the right cowl provides a means of
starting the vehicle with a service cable connected
to a cold-starting aid kit (slave kit).

e. Hood and Brush Covers. A hood cover and
brush guard cover protect the engine from cold
weather. The cover on the radiator brush guard
controls the flow of cold air through the radiator
and protects the engine from windblown snow.

{- Refer to table 1-1 for tabulated data.

3-5. Service Upon Receipt of Materiel
' NOTE

Key numerals in parentheses refer to figure
3-1.

2. Snap the “emérge_ncy switch” (1) te “ON

position,
b. Press reset button (4) on control box.
c. Use ‘‘press to test’’ feature on indicator lamp

{3). The lamp shounld light.
d.Snap control switch {5) to “ON-HI"’ position.

The heater fuel pump should start immediately and
the indicator light (3) should come on within two
minutes after the control switch is snapped on.

e. The heater blower should transfer from low
speed to high speed operation when the indicator
light comes on.

f. Check operation of battery compartment
damper actuator. With a temperature of ap-
proximately 100°F. in the battery compartment,
the actuator should close the damper. When the
temperature in the battery box drops to ap-
proximately 70°F. the actuator should open the

3-4

damper permitting heated air to again flow to the
batteries. Perform test by removing battery
compartment and battery box covers_after the
damper door has closed. This will allow the
thermostat to cool more rapidly causing the ac-
tuator to open the damper. If the damper opens
when it should close, reverse the thermostat lead
wire connections at the terminal strip of the ac-
tuator (fig. 3-9). Repeat test. _-

g- Pull exhaust diverter control handle (11) up.
Check for heat at the engine oil pan shroud. _

h. Push exhaust diverter control handle down.
Check for exhaust gas from heater exhaust pipe and
for exhaust smoke. Heavy smoking indicates a
malfunction in heater.

i. Position diverter box damper control (12)
handle toward the exhaust diverter contrel handle
{11). This positions the damper for maximum air to
the defroster diverter.

j. Position defroster diverter control handle to
“ON", Check for hot air cutput from both defroster
nozzles.

k. Snap control switch to “ON-LOW" position.
Check for lower temperature air leaving the heater,
Blower speed should remain constant for both the
“ON-HI” and “ON-LO’' positions of the control
switch since switch controls heat output, not blower
speed.

I Snap control switch to "“OFF”" position. The
indicator light and the blower must operate for
several minutes until the heater has cooled.

m. Check operation of emergency switch.

(1} Remove the five-pin connector plug (7}
from the control box (6).

{2) Press indicator light (3). Maintain finger
pressure on light, and snap emergency switch {1) to
“QFF" position. The indicator light should go out.
Snap emergency switch to “ON" position. The
indicator light should come on. Release indicator
light.

{3) Install five-pin connector plug to control

box.
n. Check mechanical operation of circuit
breaker,

(1) Remove five-pin connector plug (7) from
control box. (6).

(2} Press indicator light {3}. Maintain finger
pressure on light. Pull circuit breaker reset button
{4) out to ‘‘open’ position, using finger-nail
pressure under lip of button. Indicator light should
go out. Push reset button. Indicator light should
come on. Release indicator light.

{3) Install five-pin connector plug to control
box.

o.Replace any unit which fails to pass any test or
shows signs of failure such as intermittent
operation. Tighten hose eclamps, electrical con-



nectors, mounting and attaching screws, and
controls, as necessary, and fill fuel tank to minimize
condensation.

3-6. Preventive Maintenance Services

a. Daily. During cold-weather operation, the
heater fuel filter must be removed and drained of
water daily, using the special tool wrench
10950836 which is provided as part of the kit. This
helps to prevent the lines from freezing. TM 9-
2320-218-1¢ describes the daily preventive-
maintenance service to be performed on the
—65°F. winterization equipment by the driver
each day the vehicle is in operation.

b. Weekly,

(I} Inspect heater electrical
Repair or replace as necessary.

{2) Inspect for loose defroster nozzles. Tighten
as necessary.

{3) Perform all preventive-maintenance
services as directed in TM 9-8662.

c. Lubrication. Lubrication of equipment in-
stalled with the winterization kit consists of *‘oil can
points” which require sparing use of OE or OES
{oil, engine), Every 1000 miles or semiannunally
Jubricate all pivet points of starter detent on colder
model vehicles, bail pivot and cap threads of slave
receptacle, pivot points of diverter actuator and
defroster levers, and the exhaust diverter control
cahle sleeve. The heater blower motor does not
require additiopal lubrication.

d. Seasonal. Perform all seasonal preventive
maintenance as directed in TM 9-8662.

components.

3-7. Troubleshooting.
- NOTE

For wiring diagram, refer to figure 3-4.

a. Heater Assembly. For troubleshooting in-
structions on the heater assembly, refer to TM 0.
8662.

b. Battery Heat Damper Actuator Assembly. If
the actuator fails to operate, perform the following
test:

(1) Connect a jumper wire between the
positive battery cable and the terminals of the
actuator, Touch each terminal alternately while
observing the damper. If the actuator operates
normally, the thermostat or connecting wiring must
be repaired or replaced.

(2) 1f the actuator fails to operate, check for
improper grounding of the actnator, diverter, or
adapter. To checks, connect a jumper wire between
the battery negative cable clamp and a bare metal
screw head on the actuator assembly. Alternately
touch the terminals with the jumper wire as in (1}
above. :

(3) I the actuator operates normally with the
grounding jumper in use, remove the paint under
the lead of one attaching screw of the actuator,
diverter and adapter. Tighten screws.

{4} 1f the actuator fails to operate with jumper,
replace the diverter actuator assembly (para 3-14).

¢. Slave Receptacle. For troubleshooting in-
structions on the slave receptacle refer to table 3-1,

3-8. Heater Assembly
a. Removal (Heater Assembly 8720193},
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{1} Remove four heater guard retaining
screws., Remove guard (fig. 3-57.

(2) Loosen clamps retaining hoses to heater
diverter and inlet adapter.

{3) Remove exhanst diverter control handle,
locknut, and upper nut on sleeve. Slide cable
downward and remove lower locknut from sleeve.
Remove sleeve from lower bracket (fig. 3-6}.

(4} Disconnect both cable conneciors at panel
near rear of heater (fig. 3-7). '

(5} Disconnect fuel line.

(6) Disengage both heater mounting straps at
screw-type clamps. Remove cover screw and lift off

heater cover to allow rear strap to be removed. .

Install cover (fig. 3-8).

(7) At terminal board, mark one of the
thermostat control leads (fig. 3-9), and the
respective terminal for identification. Remove hoth
leads from terminals (fig. 3-9}).

{8} Loosen nuts from exhaust diverter studs
located under heater to relieve gasket pressure on
heater exhaust pipe.

(9} Lift heater from mounting pads.

(10} Place chalk mark on heater body, adapter
and diverter-actuator to coordinate position of each
at assembly (fig. 3-6).

{15} Remove four screws securing adapter and
diverter-actuator assembly to heater body (fig. 3-6).

{12) Remove three nuts and screws securing
adapter to diverter-actuator assembly and remove
adapter (fig. 3-6).

{13) Remove blower inlet adapter by removing
three screws {fig. 3-10). Install inlet louver to
blower assembly using three screws.

b. Removal (Heater Assembly 10920608).

(1} Refer to operations (1} through {9) in a
above.

(2) Remove three screws securing diverter-
actnator assembly to heater body. Remove

~assembly.

{3) Remove three screws securing inlet adapter
to heater body intake and remove adapter (fig. 3-
10b.

Figare 33, Fuel pump filter & Juel lines installation.
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Figure 36, Exhoast diverté; control handle removal,

Figure 3-7. Heater wiring connections and mountings. Vigure 3-8. Fuel lines and mounting straps.



Figure 3-9. Fuel pump cable and connector.

Figire 3-1th Adapter mounting screws.

¢. Installation. Reverse procedures in 2 or b
above as applicable for heater assembly being
installed. '

NOTE
Install ground cable under lockwasher at
right front heater guard mounting screw.

3-9. Fuel Pump
2. Removal Refer to figure 3-5.
{1) Disconnect upper fuel line from fuel pump.
(2) Disconnect both fuel lines from tee at
bottom of fuel pump.
{3) Remove tee from fuel pump.
(4) Disconnect cable connector at fuel pump
{fig. 3-9}.
{5) Remove mounting nuts, washers, and
screws. Remove pump.
b. Installation. Reverse procedure shown in (5}
through (1), & above.
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3-10. Fuel Filter
2. Removal. Refer to figure 3-5.
(1) Disconnect both fuel lines from fuel filter
assembly.
{2) Remove two mounting screws.
(3) Remove elbow from fuel outlet.
b. Installation. Reverse procedure shown in (3)
through (1) of a above.

3-11. Defroster Diverter Assembly
&. Removal Refer to figure 3-11.

(1) Loosen three clamps retaining hoses to
diverter assembly and remove hoses.

(2) Remove two mounting screws, washers,
and nuts,

b. Installation. Refer to figure 3-11,

(1) Attach diverter assembly to lower lip of
dash panel with two screws, washers, and nuts.

(2} Position clamp and connect hose from
heater to inlet at bottom of diverter. Tighten clamp
SCrews.

(3) Connect Hose from left defroster nozzle to
left top of diverter. Tighten clamp screw. Connect
hose from right defroster nozzle to right top outlet
of diverter. Tighten clamp screw.

Fiaure 3-11. Defroster diverter installed.

3-12. Emergency Switch
{fig. 3-12)
a. Removal

{1) Disconnect both cable connectors from
switch.

(2) Remove two screw and lockwasher
assemblies retaining heater guard to instrument
panel and switch. Remove guard and switch.

b. Installation,

3-10

(1} Position switch to forward side of in-
strument panel with the word “ON™ upward.

{2} Position guard to instrument panei and
over switch toggle. Secure with two screw and lock-
washer assemblies.

{3} Connect cable from control box to the
lower connection of switch.

{4} Connect cable from ignition switch to
upper eonnection of switch,



3-13. Control Box Assembly

&. Removal. Refer to figure 3-13.

(1) Disconnect cable plug at underside of
control box.

{2} Disconnect emergency switch cable under
instrument panel.

- 13) Remove two mounting screw and lock-
washer assemblies retaining comntrol box to
mounting bracket.

b. Instaliation,

{1) Position control box to mounting bracket.

Instal two mounting screw and lockwasher
assem blies.

{2) Connect emergency switch cable to switeh,

{3) Connect heater cable and connector to
control box.

¢. Repair.

{11 Remove two screws securing control box
cover (fig. 3-13). Remove cover.

(2) Disconnect two jumpers and one cable
from rear of switch.

{3} Remove locknut {fig. 3-13} securing switch .

10 cover.

Figure 312 Emergency switch and instruction plate.

n
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Figure 3-13, Control box assembly.

{4) Install new switch by reversing procedure
above.
NOTE _
Unscrew lens cover to replace lamp.

3-14. Diverter Actuator Assembly

2. Removal {Heater Assembly 870193} (fig. 3-
9L

{1) Loosen both hose clamps and remove
defroster hose and baitery box hose from diverter
assembly.

{2) Remove exhaust diverter control handle
ifig. 3-6).

(3) Mark one battery box thermostat lead wire
and its respective terminal. Disconnect both lead
wires from actuator terminal strip.

(4} Remove four screws securing diverter
adapter to heater body, Remove diverter and
adapter.

(5] Remove three screws, washers, and nuts
securing adapter to diverter.

b. Remoual (Heater Assembly 10920608}. Refer
to figure 3-9.

3-12

{1} Perform (1) through (3) above.

(2) Remove three diverter to heater body
attaching screws. Remove diverter-actuator
assembly.

¢. Installation. Reverse procedures in a and b
above as applicable for heater being installed,

3-15. Slave Receptacle Assembly

a. Removal Refer to figures 3-14, 3-15 and 3-16.

(1) Remove right front seat and battery

compartment cover. Remove battery winterization
cover. Disconnect and remove outer battery.

{2} Remove nut from left battery positive
terminal and disconnect slave cable.

(3) Remove retaining screw, washer, nut and
cable clamps from body right side panel.

(4 Remove cable retaining clips from right
cowl channel.

{5) Remove four receptacle-to-cowl retaining
screws, lockwashers, flat washers, and nuts.
Ground cable is attached by lower left screw.

{6) Remove receptacle assembly from cowl

b. Installation.
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Figure 3-15. Slave cable installativn-cowl chanrel,

J HARDTOP”
ENCLOSURE

Figure 306, tastallation of hardiop kit
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{1} Position receptacle to right cowl.

(2) Insert one screw through lower left
mounting hole.

(3) Install three screws, flat washers, lock-
washers, and nuts to remaining three holes.

(4} Position lockwasher and receptacle ground
cable (short cable} over lower left mounting screw;
install lockwasher and nut.

(5) Route receptacle long cable along battery
cable and insert through grommet in seat riser.

(6) Position two cable retaining clips over
battery and receptacle cables and attach clips to
right cow] channel.

(7} Position cable retaining clamp over battery
and receptacle cables and install retaining screw,
washer, and nut in body right side panel.

{8) Position receptacle cable end to battery
positive terminal and install nut.

(9) Install and connect cables to right battery.
Install battery compartment cover and right front
seat.

3-16. Electrical Cable Assemblies
a. Removal. Before starting removal of -any

electrical cable in the wvehicle heater system,
disconnect the connecior to main wiring harness
cable at the wiring harness. Remove any of the
following cable assemblies by disconnecting
connectors at both ends of the cable assembly
heater to fuel pump, heater to contrel box, con-
nector to ignition switch, and control box to
emergency switch (fig. 3-6}.

b. Installation.1f cable was burned, troubleshoot
the heater system before installing a new cable
assembly. If cable was damaged by other causes,
install cable by connecting at both ends of ap-
propriate cable assembly (fig. 3-7). Connect heater
systemm to vehicle electrical system at conmector to
main wiring harness.

3-17. Air Hose Replacement

Use defective air hose as a template and cut hose
material to the required length. Install secrew-driver
type clamps to new hose, position hose to inlet and
outlet, and tighten clamps securely.

Table 3-1. Troubleshooting—Slave Recepracle

Malfutiction J Probable canse Corrective action
1
o input when ‘service cahle is . Improper polz;rity a. Check instructions for use of cold
connected to receptacle starting kit (TM 9207}
b. Cable not properly grounded b, Check receptacle ground cable
for lovse connection
+. Receptacle cable not connected ~ Check cable at battery for proper
properly to battery terminal electrical connections

Section I1L.

3-18. Description and Data

a. Description
The hardtop kit is a metal and glass enclosure
designed to protect vehicle and crew from weather
extremes and provide comfort and vision for the
crew, It is fabricated of aluminum panels and doors
which are assembled and attached to the body with
common [asteners bolts, nuts, and screws. Panels
are of a convenient size so the whole unit may be
shipped knocked-down without excessive cubage
reguirements. The doors are equipped with
‘weather-resistant strip and is sealed to the basic
vehicle body. Refer to figure 3-16.

b. Data. Refer to table 1-1 for tabulated data.
3-19. Service Upon Receipt of Materiel

a.Inspect all bolts, nuts, and attaching parts for
security of attachment and tightness.

b. Inspect glass for broken or chipped panes.
Check sliding windows for ease of operation and
weather sealing properties. Inspect all sealing
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HARDTOP KIT

weatherstrips for air leaks. Inspect doors for ease of
operation, latching and weather sealing.

c. Inspect insulating materials for security of .
attachment.

d. Inspect interior and exterior body panels for
scratches, dents, or abrasions which might affect
corrosion resistance or protective gqualities of the
body.

3-20. Preventive Maintenance

a. Daily (TM 9-2320-218-10). Describes the
preventive-maintenance services performed on the
hardtop. kit by the driver each day the vehicle is
operated.

b. Semiannually.

(1} Inspect all bolts, nuts, and screws for
security of attachment and tightness.

{2) Exanrine aluminum hardtop body panels
for signs of corrosion or fatigue at joints and at-
taching holes. Clean corrosion from hody panels
and paint with zinc chromate primer followed by



finish coat. If welding of aluminum is required,
notify support maintenance.

(3) Inspect glass for broken or chipped panes
which will interfere with vision, comf{ert, or safety.
If glass replacement is necessary notify support
maintenance,.

(4) Inspect condition of door hinges, lockes,
weatherstrip, etc., for serviceability and worn parts.
Refer to support maintenance for repair or
replacement of parts.

(5) Inspect weather sealing material for
hardening and loss of sealing properties. Inspect for
air leaks at attachment points. I sealing material

requires replacement, coordinate with support
maintenance.

(6) Inspect any insulating material for security
of adhesion to body panels. If application of
adhesive material is required, coordinate with
support maintenance,

3-21. Troubleshooting
For troubleshooting refer to table 3-2.
3-22. Service Instructions

For major repairs to body or removal and in-
stallation of hardtop kit, refer vehicle to support
maintenance.

Table 3-2. Troubleshooting— Hardtop Kit

Maffm’wti(m

Probable cause

Currective action

| -

a0

0.

'
Door nat fatching
F.xcessive rattles

Sticking door glass
Excessive air leaks

Water leaks

Cracked glass

Broken or sticking lock

#. Loose parts or joints

i. Worn or damaged glass channel
Worn or damaged glass channel

a4. Loose parts or joints

O, Worn or damaged glass channel
a. Loose parts or joints

Ir. Worn or damaged glass chaniels
Worn or damaged glass channels

Refer to support maintenance

a. Tighten

i, Refer to support maintenance.
Refer 1o support maintenance

. Tighten

f. Reler to support maintenance.
4. Tighten

& Refer to support maintenance.
Refer to support maintenance

Section IV, HOT WATER HEATER KIT (—25°F.)

3-23, Description and Data

a. General. The hot water kit (— 25°F.) includes’

a crew compartment heater with defroster, a slave
receptacle, and a brush guard cover. The kit is for
use on vehicles operated in areas where the normal
temperature during the coldest part of the year is
above —25°F. Vehicles with a canvas passenger
compartment enclosure may be equipped with this
heater. Vehicles equipped with this kit may be used
for deep water fording when the deep water fording
kit is installed.

b. Hot Water Heaterilig. 3-17). As the hot water
heater obtains heat from the engine coolant, the
engine tem perature must be in the normal range for
maximum heater output. The heater is connected to
the engine cooling system by suitable fittings and
hoses and is mounted under the dash panel below

the right cowl ventilator. Outside air is drawn into
the heater through the heater core by a heavy-duty
squirre! cage-type blower. A voltage dropping
resistor is used to provide two blower speeds. The

‘air heated by the core is distributed to the vehicle

interior and windshield glass through hoses and
ducts, When outside air operation is not desired, air
from within the vehicle is drawn through openings
in the adapter under the cowl ventilator and
recirculated through the heater core. Shut-off
fittings at the water pump and cylinder head are
provided to control the circulation of coolant
throught the heater system and to permit removal
of the heater without loss of coolant. Conirols
include a driver heater tube control for directing all
heat to the driver and an auxiliary heat door for the
passenger.
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Feaure 3-17. Hot water heacer kit {—25°F.} installed.

c. Slave Receptacle. A slave electrical receptacie
(fig. 3-15) located on the right cowl provides a
means of starting the vehicle with a service cable
connected to a cold-starting aid kit (slave kit).

d. Brush Guard Cover and Flap. A cover on the
radiator brush guard controls the flow of cold air
through the radiator and protects the engine from
windblown snow. A flap in the cover can be opened
to admit air for engine cooling.

e. Data. Refer to table 1-]1 for tabulated data.

3.24. Service Upon Receipt of Material

&.0Operate all controls. Refer to TM 9-2320-218-
10 and figure 3-17.

b. Perform all daily and semiannual preventive
maintenance. Refer to TM 9-2320-218-10 for daily
preventive maintenance and paragraph 3-28 for
preventive-maintenance instructions. Correct or
report all deficiencies.

c.Lower windshield and inspect for damaged or
misplaced windshield-to-body rubber seal. Inspect
sealing surfaces and defroster air passages for
obstruction, sand, or dirt.

3.25. Preventive Maintenance

a. Daily. TM 9-2320-218-10 describes the
preventive-maintenance service performed on the
— 25°F. heater equipment by the driver each day
the vehicle is operated. No other daily service is
required.
- b, Semiannually.

{1} Inspect heater electrical components.

Repair and / or replace as necessary.
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{2} Inspect brush guard cover and flap for
deterioration and tears. Repair or replace as
necessary.

(3) Inspect for loose defroster nozzles. Tighten
as necessary.

¢. Lubrication. Lubrication of the hot water kit
consists of *oil can points™ which require sparing
use of lubricating oil (QES). Every 1000 miles or
semiannually, lubricate bail pivot and cap threads
of slave receptacle, pivot points of driver heat and
defroster levers, and the auxiliary heat door hinge.
The heater blower motor does not require
lubrication.

3-26. Troubleshooting. )
For troubleshooting the hot water heater {— 25°F.)
refer to table 3-3.

3-27. Diverter Box .
a. Removal. Refer to figures 3-17 and 3-18.
(1) Remove three diverter box-to-heater
retaining screws and lockwashers.
{2) Remove diverter box from heater.
(3) Remove right defroster hose elbow irom
nozzle flange and diverter.
(4) Disconnect duet from diverter.
b. Installation. Refer to figures 3-17 and 3-18.
{1} Connect hot air duct to diverter opening
{driver side), and right defroster hose elbow to right
side opening and nozzle flange. '
{2) Position diverter box to heater outlet;
insert three screws and lockwashers.
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Figure S-18. Dofroster hose eonnections to diverter box.
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Table 3-3. Troubleshooting —25%F. Hor Warer Heater
Malfunetion Probable causes Carrective action
L} T
[. Cool or cold air at outlets after a. One shut-off Luck partiatly or a; Check if shat-off cocks are open
engine reached normal operating fully closed. (rotate counter clockwise to
temperature. upen|
b, Boftor collapsed hot water hoses. f». Replaces hoses ipara 3-30i
e Air in heater . Bleed heater tpara 3-28) Check
for leaking evlinder head gasket if
air recurs.
#. Yiagred heater core d. Clean or replace heater core
. ipara 3-28I
2. Cool or cold air vutlets due to low a. Defective engine thermostat. #. Repiace thermostat
temperature, fr. Extreme cold weather #. Install brush guard cover.
3. Nu air flew at defroster #. Huose disconnected at nozzle. i. Connect hose nozzle Ipara 3-32}
L. Hose disconnected at diverter. b. Connect hose to diverter box
ipara 3-32)
e Collapsed hose r. Repair or replace hose (para 3--
32 :
d. Leaking windshield tn body seal. d. Nuotily support maintenance.
4. No air flow at driver heat nutlet. 4. Hose disconnected at diverter 4. Connect hose to diverter box
buox. {para 3-32).
6. Collapsed or cut hose . Replace hose (para 3-32i
3. Blower motor inoperative 4. Lead to heater switch discon- a. Connect iead tn heater switch
nected. ifig. 3-20}
{r. Heater electrical open circuit. . Check heater electrical circuit for
improper or lonse cofnections
(para 3-35}
r. Befective blower motor r. Repiace blower motor asserbly
ipara 3-3061
d. Defective switch or circuit «. Replace as necessary {para 3-33)
breaker.
. Blower motor aperates vn "HI™ a. Louse jead to switch #. Check resistor leads to switch
only, tig. 3-201%
i Defective resistor i». Replace resistor Ipara 3-341}
e. Defective switch r. Replacc switch {para 3-33)
7. No input when service cable is #. Cable not properly grounded 4. Check receptacle ground cable
connected to receptacle. for lnose connection to toeboard
ifig. 3-15)
&, [mproper polarity 5. Check instructions for use of cold
starting kit.
¢. Receptacle cable not properly . Check cable  connection at
connected to  hattery terminal. battery for préper connection.

3-28. Heater Assembly

a. Removal

(1} Close both shut-off cocks by turning clock-

wise (fig. 3-19).

(2}

washers.

(3) Disconnect blower motor cable froni

Remove four weldment

circuit breaker cable (fig. 3-20j.

€4} Disconnect two hoses from heater core.
{3} Remove two toeboard-to-bracket-retaining
screws, flat washers, and weldment heater nuts.
cowl-to-core heater
mounting retaining screws, washers, and lock-

(6}

Remove four top

washers (fig. 3-21}.
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screws and

b. Installation.

(1) Position heater to intake duct under right

side of dash panel.
(21 Install four screws, flat washers, and nuts

to holes in top cowl and to intake duct.

{3) Install two screws, flat washers, and nuts

to holes in toeboard and heater weldment bracket.

(4) Connect two heater hoses to heater core

tubes. Tighten clamp screws.

{5) Connect blower motor cable to circuit
breaker cable.

{6} Turn both shut-off cocks counter clockwise
to open position. Check engine coolant level.

(7) Start engine and operate until normal

engine operating temperature is reached.



Figure 3-20. Wiring assembly—hot water heater.
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Figure 3-21. Heater mounting.

(8) Check engine coolant level.

3-29. Slave Receptacle Assembly
Refer to paragraph 3-16.
a. Remouval.

(1} Remove heater (para 3-28).

(2) Remove right front seat and battery
compartment cover. Disconnect and remove right
battery. .

(3) Remove nut from left battery positive
terminal and disconnect cable.

{4) Remove retaining screw, washer, nut and
cable clamp from right body side panel.

(5) Remove cable retaining clips from right
cowl channel.

(6) Remove four receptacle to cowl retaining
screws, lockwashers, flat washers, and nuts (ground
cable is attached to lower left screw).

(7) Remove receptacle assembly from cowl.

b. Installation.

{1) Position receptacle to right cowl.

{2) Insert secrew through lower left mounting
hole.

(3} Install three screws, flat washers, lock-
washers, and nuts to remaining three holes,

{4) Position lockwasher and receptacle ground
cable {short cable) over lower left mounting screw;
install lockwasher and nut.

(3) Route long receptacle cable along battery
cable and insert through grommet in seat riser.

(6) Position two cable retaining clips over
battery and receptacle cables and attach clips to
right cowl channel.

(7) Position cable retaining clamp over battery
and receptacle cables and install retaining screw
washer and nut in right body side panel.

3-2¢

{8} Position receptacle cable end to left battery
positive terminal and install nut.

{(9) Install and connect cables to right battery.
Install battery compartment cover and right front

seat.
{10) Install heater (para 3-28).

3-30. Hot Water Hose:

2. Removal. Refer to figure 3-19.

(1)} Close both shut-off cocks by turning clock-
wise.

(2) Remove diverter box (para. 3-27).

(3) Remove hose retaining clamp screw,
washer, and nut from right fender apron and
remove clamp from hoses.

{4) Remove hose support clamp from heater
hose at bend around firewall.

(5) Loosen hose clamp screw and remove hose
from shut-off cock.

{6} Loosen clamp screw and remave hose from
heater core tube. Remove hose clamp from hose.

{7) Pull hose from engine compartment
through grommet in right tunnel panel.

b. Installation.

(1) Cuat replacement hose to proper length
{para. 3-26).

(2} Route hose from engine compartment
through grommet in tunnel right panel.

(3) Place clamp on end of hose and attach to
heater core tube. Tighten clamp screw.

(4) Route hose to shut off cock. Place clamp
on hose and attach to shut off cock. Tighten clamp
serew.

(3} Place retaining clamp over hoses and
position to hole in fender apron. Secure clamyp with
screw, lockwasher, and nut.

(6} Install hose support clamp over heater
hoses at bend around firewall.

(7) Turn shut-off cogk counterclockwise to
open position. Check engine coolant level.

(8) Start engine and operate until engine
reaches normal operating temperature.

(9) Check coolant level and add ¢oolant as
required.

3-31. Shut-Off Cocks

&. Removal. Refer to figure 3-19,
(1) Drain coolant,
{2) Disconnect hot water hose at shut-off cock.
{3) Remove shut-off cock from adapter.
b. Installation
(1) Install shut-off cock to adapter.
{2 Connect hot water hose to shut-off cock.
{3) Fill radiator with coolant.
(4) Start engine and operate until engine
reaches normal operating temperature.



3-32. Defroster and Diverter Heater Hose
~ a. Removal. Refer to figure 3-18.

(1) Remove four instrument cluster panel
retaining screws and lockwashers.

{2) Disconnect speedometer and lay in-
strument cluster panel aside with gage wires
connected.

{3) Loosen clamp screw and remove hose
from nozzle or adapter.

{4) Remove hose from diverter box,

(5) Remove clamps from hose.

b. Installation.
NOTE

Route left defroster (long) hose on top of
speedometer cable and choke and throttle
contro) cables. Position left defroster hose
to diverter which is near the heater switch
and steering column. Diverter which gives
heat to driver and heat to nozzle flange is
positioned six inches from toeboard.

(1) Cut new hose (para. 3-26) to proper
length.

{2) Place clamp on end of hose and attach to
nozzle or adapter.

(3} Place clamp over diverter end of hose and
connect hose to diverter box.

(4) Connect speedometer cable to
speedometer. Connect defroster hose bracket to
speedometer.

(3} Position instrument cluster panel to dash
panel and install four retaining screws and lock-
washers.

3.33. Heater Switch

a. Removal Refer to figure 3-17.

(1} Remove nut, lockwasher, nameplate, and
special washer from heater switch.

{21 Remove switch from dash panel.

{3) Remove cables connected to switch.

b. Installation.
~ (1) Connect eyelet of cable {from top terminal
on circuit breaker) to center post on switch.

(2) Connect eyelet of cable (from blower
motor) and lead from resistor to terminal on
keyway side of switch.

{3) Connect remaining lead from resistor to
remaining terminal on switch.

(4] Remove nut, lockwasher, and indexing
washer from replacement switch.

(3) From behind dash panel, insert switch
through hole in dash panel.

(6) Position nameplate to switch and install
lockwasher and nut.

3-34. Resistor
a. Removal.
(1) Remove heater switch. Refer to paragraph
3-33.
(2) Remove two resistor retaining screws,
lockwashers and nuts from left body side panel.
(3} Remove resistor from left body side panel.
{4) Disconnect two resistor leads from switch
terminals.
b. Installation.
(1) Position resistor to holes in left body side
panel.
{2) Install two screws, lockwashers, and puts.
(3} Route resistor leads along lip of dash panel
to heater switch location.
{4} Connect resistor lead and lead from blower
motor to the terminal on keyway side of switch,
{5) Connect remaining lead from resistor to
open terminal on switch.

(61 Install switch.

3-35. Circuit Breaker
4. Removal Refer to figure 3-20.

{1} Remove two circuit breaker retaining
screw, lockwashers, and nuts on left body side
panel.

(2) Disconnect cables from circuit breakers.

b. Installation.

{1} Position circuit breaker behind left body
side panel and install two screws, lockwashers, and
nuts.

(2} Cennect cable from ignition switch to
lower terminal on circuit breaker.

t3) Connect cable from heater switch to top
terminal on circuit breaker.

3.36. Blower Motor and Wheel Assembly

a. Removal. Refer to figures 3-20 and 3-22.
Disconnect blower motor to eircuit breaker leads.
Remove four screws and lockwashers attaching the
blower motor and wheel to flange,

b. Installation.P osition blower motor and wheel
assembly to blower motor flange and instail four
lockwashers and screws. Connect blower motor
cable to circuit breaker cable.
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Figure 3-22. Heater assembly—mnajor components—exploded view.

Section V. DEEPWATER FORDING KIT

3-37. Description and Data
a. Description
The deepwater fording kit (fig. 3-23) consists of a
carburetor air intake tube extension whjch attaches
to the air cleaner and is mounted at the body left
side panel, An exhaust extension tube attaches to
the exhaust flanged tailpipe and is secured with a
support assembly at the body left rear panels. A
fording valve control (fig. 3-24) mounted on the
dash panel is connected to the fording valve by
means of a flexible cable. A fording valve is
mounted on the intake manifold which connects
various vent lines to the intake manifold. A vent
tube and fitting for venting the brake master
cylinder is also included. Various brackets and
standard bolts and nuts necessary to install the kit
to the vehicle are also included. With this kit in-
stalled, the vehicle can ford hardbottom water
crossings up to 5 feet in depth,
NOTE
Deepwater fording kit sealer MIL-S-12158
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type 2, quantity one guart is provided with
the kit for application to battery starter,
and starter switch terminals to reduce the

effects of corrosion.
b. Data. Refer 1o table 1-1 for tabulated data.

3-38. Service Upon Receipt Of Matertel
a.Inspect air intake tube for secure attachment
to body and tight connection to air cleaner.

b. Inspect exhaust extension tailpipe for secure
attachment to body and exhaust extension cover for
operation. Inspect exhaust tailpipe extemsion for
watertight connections.

c. Inspect installation of brake master cylinder
vent for secure attachment.

d.Check tightness of vent connections located on
firewall.

e. Operate engine and fording valve to verify
operation.

f.Inspect fuel tank cap fording valve setting for
ease of operation.



Figure 3-23. Deepwater fording kit installation.
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Fiawre 3.24. Fording valve and cable.

3-39. Preventive Maintenance

a. Daily. TM 9-2320-218-10 to describe the
preventive-maintenance services to be performed
on the deepwater fording equipment by the driver
each day the vehicle is operated.

b. Semiannually. '

{1) Inspect air intake tube for tight connectien
to air cleaner inlet.

(2) Inspect all exhaust extension tailpipe joints
for tight connections, Tighten connections or
replace gaskets as necessary.

(3) Tighten all intake tubes and tailpipe ex-
tension attaching brackets.

{4) Inspect all attaching brackets for bent,
cracked, or broken parts. Replace as necessary.

{3) Tighten all vent line connections as
‘necessary to prevent entrance of water.

{6} Verify operation of fording valve, controls,
and linkage. Lubricate as necessary {TM 9-2320-
218-10}.

3-40. Troubleshooting

For troubleshooting the vehicle with fording kit
installed, refer to table 3-4.

3-41. Fording Valve

a. Removal Reler to figure 3-24,

{1} Disconnect control cable at valve operating
lever by loosening retaining screw in support
bracket and pulling the eyed end of the control
cable off valve operating lever.

(2} Remove valve cover vent tube from
ventilator valve. :

{3} Unscrew ventilator valve from fording
valve body.

(4} Remove carburetor vent line.

(5) Unscrew fording wvalve from
manifold.

intake
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b. Installation. Reverse the order of (3} through
(1) above.
NOTE
Be sure the fording valve control is pushed
completely in and that the control cable is
properly positioned in the bracket before
tightening retaining screw.

3-42. Four Way Ventilation Fitting.

2. Removal. Disconnect brake master cylinder,
fuel tank, and windshield wiper tube fittings from
four-way fitting on face of firewall. Remove fitting.

b. Installation.

{1} Position fitting to fuel tank ventilation line
at grommet in firewall and install line to fitting
finger tight. '

(2} Position and install remaining three
ventilation lines to the four way fitting.

(3) Check position of fitting and tighten all
connections securely.

3-43. Fording Valve Control

a. Removal

{1) Remove control cable from control valve.

{2} Remove nut retaining control assembly to
instrument panel and carefully pull control and
cable from instrument panel and firewal! along
with instruction plate.

b. Installation.

(1) Position instruction plate to instrument
panel and start eyed end of control cable through
center hole.

(2) Place retaining nut and washer on cable
and retain in position at instrument panel while
pushing control and cable through instrument
panel.

{3) Guide eyed end of cable through grommet
in firewall.

{4) Grasp cable and pull until contro!l is seated
against instrument panel,

{5} Install control retaining nut and washer to
instrument panel, being sure that instruction plate
is properly seated against instrument panel.

(6) Connect eyed end of control cable to
fording valve.

3-44. Intake Hose

a. Removal
{1) Remove two clamps retaining the flexible
intake tube to the air cleaner and extension intake
tube.
{2} Compress flexible hose endwise and
remove hose with clamps.
b. Installation.
(1) Position clamps at center of flexible hose.
{2) Compress flexible hose endwise and install
hose on air cleaner and extension intake tube,
making sure tube is curving freely and equaliy
spaced on attaching ends,



3-45. Exhaust Extension Tailpipe Gasket

a. Removal.
{1} Remove two screws and locknuts retaining

extension tailpipe to vehicle tailpipe.

{2} Spread pipe flanges apart and remove

b. Installation.

{1) Clean vehicle tailpipe and extension

the flanges.

tailpipe mating flanges and position gasket between

(2} Install two screws and two hug locknuts

gasket. and tighten to 12-15 ib-ft.
(3) Inspeect joint for watertight connection.
Table 3-4. Troubleshooting Vekicle With Deeprater Fording Kir
Malfunction Probable causes C orrective action
1. Excessive smoking from vehicle i. Carburetor air inlet restricted. a. Remove inlet pipe & clean.
exhaunst extension b. Improper fording valve operation b. Disconnect vent inlet lines &
: verify valve operation (para 3-
411.
2. Loss of power a4. Carburetor air inlet restricted a. Remove inlet pipe & clean.
b, Restricted exhaust exiension b. Remuve exhuast extension pipe
& clean.
. Improper fording valve operation e. Disconnect vent inlet lines and
verifv valve operation fpara 3-
411
d. Fuel tank filler cap valve un- d. Replace cap.
satisfactory.
3. Stalling on land #. Carburetor wnot  adjusted 4. Adjust carburetor.
correctly.
b. Carburetor air inlet restricted 5. Remave air inlet pipe and clean
¢. Restricted exhaust extension ¢. Remove exhanst pipe extension &
clean.
d. Improper fording valve d. Disconnect vent inler lines &
uperation, verify valve operation ipara 3-
4114,
¢. Fuel tank filler cap valve im- e, Puasition valve correctly or replace
properly set. cap.

4. Stalling in water &. Leaks in air intake system a. Examine & tighten all air intake

conneetions
6. Leaking exhaust system . Examine & tighten all exhaust
copnections
¢. Improper fording valve operation . Ddisconnect vent inlet lines &
verify valve operation (para 3-
41
d. Luwose ventilating line con- d. Examine & tighten ventilating
nections. line connections.
. Fuel tank filler cap valve im- e, Puosition valve correctly or replace
propetly set cap. .

5. Water in engine a. Leaks in air intake system a. Examine & tighten all air intake
connections. Change ofl and oil
filter.

b. Loose ventilating line con- b, Examine all ventilating line
nections connections and tighten as
necessary.
Change oil and ol filter.
e, Improper fording valve operation r. Disconnect vent inlet lines &
verify valve operation (para 3-
41}1. Change vil & oil filter.
0. Water in fuel #. Fuel tank filler cap wvalve im- #. Yosition valve correctly or
properiy set replace cap. Drain water from
Tuet tank.
b. Tmproper fording valve i, BDisconnect vent inlet lines and
vperation. verify valve operation (para 3-
411. Draip water Irom fuel tank.
r. Luose ventilating [ine con- r. Examine all ventilating line
nections. connections & tighten as
necessary. Fdrain water from fuel
tank.
d. Leaks in air intake system d. Examine & tighten leaking in-

take connections. Drain water
frem fuel tank.

3.25



Table 3-4. Troubishooting Vehicle With Deepwater Fording Kit—-Continued

Malfunction

Probable cause

Corrective action

L)
7. Water in brake fluid a.
nections.

Loose ventilating line con- .

b Improper fording valve operation h,

. Leaks in air intake system. o

Examine all ventilating line
vonnections as necessary. Drain
all contaminated brake fluid from
system. Flush system & replenish
luid, Bleed brake systems.
Disconnect vent inlet lines &
verify valve operation |para 3-
41i. Dirain all contaminated
brake fiuid from system. Filush
system and replenish fluid. Bleed
brake system.

Examine & tighten leaking air
intake connections. Drain all
contaminated brake fluid from
system. Flush system & replenish
fluid. Bleed brake system.

Section VI. 100-AMPERE ALTERNATOR KIT

3-46. Description and Data

a. General. The 100-ampere charging system
(fig. 3-25) is used when the electrical requirements
of special equipment such as radic transmitters
exceed the capabilities of the standard 25-ampere
charging system. The system consists of two major
components; and alterpating current generator
which is in the same location as the standard
generator; and a regulator which is located in the
engine compartment on the right fender. The basic
difference between this system and the standard
system is that the generator unit produces alter-
nating current rather than direet current. Since
alternating current cannot be used to charge
storage batteries or supply current directly to the
vehicle electrical system, an internal rectifier is
incorporated in the generator to convert the
alternating current to direct current. All com-
ponents of the system are waterproofed or sealed so
vehicles with this equipment may be used for
fording.

b. Alternator.The 100 ampere alternator (fig. 3-
25) is driven by four belts. Externally it is not
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sealed; however, the internal components are
waterproof and cannot be damaged by submersion
in water. The alternator wili not function when
submerged, but will start charging when removed
from the water. The unit is cooled by a fan which is
located at the rear of the generator housing,

¢. Regulator. The solid state regulator (fig. 3-25)
is a hermetically sealed unit and is not affected by
water. It contains a load relay which connects the
generating system to the vehicle batteries when the
ignition switch is turned on. The load relay also
connects the generator fields to the batteries for
initial excitation. The regulator contains a carbon
pile type voltage limiter which controls the
generator field current and thus limits the system
voltage. The voltage limiter i1s adjusted externally
by a variable resistor located in the base of the
regulator.

d. Date. Refer to table 1-1 for tabulated data.

3-47. Service Upon Receipt Of Materiel

Perform the preventive-maintenance services as
specified in paragraph 3-48. Also, perform the
voltage output test specified in paragraph 3-49 .
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Figure 3-25. 10 Ammpere generating system components.

3-48. Preventive Maintenance .

a.Check fan and generator belt tension. All belts
should have approximately 14 inch deflection (par.
3-51%

b. Check generator and regulator, mounting
screw, bolts, and nuts for tightness.

c.Check to see that all cable connectors are tight.
Check for breaks in conduits and harnesses.

d. Check battery cables for tightness and con-
dition. Tighten, clean, or replace as required.

e. Turn ignition on; battery-generator indicator
should move to the yellow band. Start engine.
Allow engine te reach operating temperature and
observe battery generator indicator. At ap-
proximately 1,500 rpm, indicator should stay in the
green band. Turn ignition off if indicator is not in
the red band, troubleshoot the entire generating
system.

3-49. Troubleshooting

a. General.Refer 1o the following procedures and
table 3-5.

b. Voliage Outpur Test.

(1) Connect a de veltmeter, having a 50-volt
range, across the positive terminal of one battery
and negative terminal of the other battery.

NOTE

If wvehicle is equipped with a slave

receptacle, check voltage at the receptacle.
Turn ignition switch “ON". Battery-generator
indicator should move to the vellow band, and the
voltmeter should read between 23 to 25 volts.
Depress starter switch with ignition switch “ON”.

Observe voltmeter. If voltmeter indicates less than
18 volts vehicle cranking starter, discontinue at-
tempting to start vehicle and replace both batteries.
Disconnect voltmeter,

(2) When engine has started, allow engine to
reach operating temperature. Connect volimeter
across hatteries {1} above, between 27.5 to 28 volts,
and batterv-generator indicator should be in the
green band. Turn on lights and any load not ex-
ceeding 100 amperes. Voltage should be constant
and remain 27.5 to 28 volts. I voltage drops below
27.5 volts, or exceeds 28 volts during the test,
adjost the regulator voltage { ¢ below).

NOTE

It is normal for the ac generator umit to

whine or how! while charging {para. 3-51b

(8).

c. Regulator Voltage Adjustment (figs. 3-26
through 3-29). Remove plug from top or side of
regulator. Using a screwdriver, turn the voltage
adjusting rheostat in clockwise direction to increase
voltage and in the counterclockwise direction to
decrease voltage. Rheostat should not allow more
than a 5-volt range in its adjustment and voltage is
to remain stable. Apply sealing compound to
threads of plug.

d. Visual Checks. Check security of all con-
nectors and determine that the wiring is not
damaged.

e. Battery to Regulator Harness Check,
Disconnect the battery wiring from the regulator
{connector no. I, fig. 3-261 and check the sockets
then remove harness as follows:
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(1) Plus lead of voltmeter to socket A, negative
lead to ground; voltmeter should indicate battery
voltage.

(2) Plus lead of voltmeter to socket A, negative
lead to socket B; voltmeter should indicate battery
voltage. :

(3) Plus lead of voltmeter to socket F, negative
lead to socket C (ignition switch “ON”'), voltmeter
should indicate battery voltage. If battery voltage is
indicated in each test, connect harness connector to
regulator. If battery voltage is not indicated, in-
spected for damaged connectors, sockets, and
wiring. Repair or replace harness as required.

f. Generator (Alternator) to Regulator Lead and
Conduit Check. Disconnect the generator to
regulator lead and conduit at the generator
(connector 3, fig. 3-26) and perform the following
checks at the disconnected connector of the lead
and conduit. '

(1} Place positive lead of volimeter to socket D
and negative lead to socket E with ignition switch
on, Voltmeter should indicate battery voltage.

(2} Connect negative lead of voltmeter to
ground, and with positive lead contact in, turn
sockets A, B, and C with ignition switch on. No
voltage should be indicated on the voltmeter. If
voltage readings are specified in d and e above
and visual checks do not locate the trouble, perform
the generator tests which follow:

g- Generator (Alternator) Tests. Proceed as
follows:
CAUTION
Perform the following checks with all
electrical power on the vehicle off (ignition
switch off) to prevent damage to the ohm-
meter.
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Disconnect the condunit connector from the
generator if not already disconnected. Set ohm-
meter to low ochm scale {R x 1) and make the
following checks at the generator and generator
receptacle.

{1) Check three-phase winding continuity.
Connect ohmmeter leads to pins A and B, then to
pins A and C, and finally to pins C and B. Ohm-
meter should indicate no resistance {closed
circuit).

(2) Check field resistance. Set ohmmeter
selector to R x 1 scale. Connect ohmmeter leads to
pins d and e of generator receptacle. Meter should
read less than 4 ochms. To assure that brushes are
contacting the field rings, and rings are clean
throughout all points of contact, remove the fan
and alternator belts from the alternator and rotate
the rotor at least five times by hand. Ohmmeter
reading should be constant and remain at ap-
proximately 4 ochms or less. Install belts and adjust
{para 3-52).

{3} Check for ground. With chmmeter set on
the ohms scale (R x 100 check for pins A, B, and C
to the alternator housing or case (ground). Ohm-
meter should read infinite resistance {open
circuit).

{4) Test ahternator to regulator lead and
conduit. Connect conduit connector at alternator
receptacle and disconnect the same conduit at the
regulator. Repeat the tests made on the alternator
receptacle on the pins of the connector of the
disconnected conduit (1) through (3] above.
Results of tests should be the same; if not, conduit
is defective. Repair or replace conduit as required
(para 3-55) i the above tests do not locate the
trouble continue to the next test.
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1
Table 3-5. Troubleshooting—100 Ampere
Generating System
Malfunciion Probable cause Carrective action
1. No oatput . Broken or loose belts. i Adjust or replace belts (para 3-
320
f. Generator seized. 4. Replace generator {para 3-31).
r. Broken wire, #. Replace or repair as required (fig.
' 3-201.
d. Disconnected wire. d. Tighten all wires and connections
{fig. 3-261,
e Defective regulator. o. Replace regnlator Ipara 3-30).
J- One or both batteries dead. /. Replace both batteries.
2. Lowoutput; less than 27.5 volts. #. Loose belts. a. Adjust belts {para 3-52).
b, Loose connection. h. Tighien eonnectors.
e, Iegulator vt of adjustment. e Adjust voltage rheostat (para 3-
49¢ ) ar replace regulaior {para
3-5300
. (ne phase shorted on generator. d. Heplace penerator {para 3-50i.
. Omne or both batteries dead. ~. Heplace both baiteries.
CAUTION
Reversing polarity of
battery will damage
generator.
3. High output: mare than 2383 #d. One or both batteries low. a4. Replace both batteries.
vaolts.
i, Reguiator out of adjustment. f..  Adjust voltage rheostat (para 3-
49¢) or replace regulator (para 3-
301,
r. Wire shorted. «. Check wiring {fig. 3-201).
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Table 3-5. Troubleshooting—100 Ampere—Continued

Malfunction Probable cause Corrective action
4. Battery generator indicator stays ~#. Faulty indicatbr. a. Connect voltmeter with 50 volt
in red or yellow band with engine de scale across vehicle battery.
at 15300 rpm. Check voltage. if between 27.5
and 28. replace indicator.
#. Broken connection. b, Check wiring (fig. 3-26).
. No outpat of generating system, r. See items 1 and 2 above.
d. One or both batteries dead. «. Replace both batteries.
e, Low voltage setting. e, Adjust voltage rheostat (para 3-
49ci,
5. Belt squeal. : a. Glazed belts. a. Install new beit set (para 3-52).
f, One or more worn or broken . Tuostall new belt set (para 3-32).
belts.
e. Generator seized. ~. Replace generator (para 3-51).
d. Loase belts. d. Adjust belt tension (para 3-52i.
o, Seized water pump. o Replace pump.
(. Batterv uses too much water. «. High voltage setting. 4. Adjust voltage rheostat (para 3-
49¢),
{r. Cracked battery case. b. Replace battery.
1. Battery does nat hold charge. . Yaltage limiter incorrectly ad- #. Adjust voltage rheostat {para 3-
justed. 49¢ ) or replace regulator (para
3-501).
h. One or both batteries dead. 5. Replace both batteries.
. Failed charging system. r. Perform tests and adjustments
© ipara 3-49).
d. Slipping belts. id. Refer io item 3 above.

3-50. Regulator Assembly

a. Removal Refer to figure 3-28.

{1} Disconnect vehicle ground cable terminal
at battery.

{2) Disconnect the generator-to-regulator
conduit and the wiring harness from the regulator.

{3) Remove four screws (10} and washers (4)
securing regulator assembly (2) to fender mounting
brackets 13} and remove regulator assembly.

{4)Remove four screws (8] and washers {9)
securing two brackets (1) to regulator.

b. Installation.

(1} Secure regulator assembly to two brackets
{1} with four screws (8} and four internal teeth
lockwashers {9).

{2} Install regulator assembly on fender
brackets (3) using four screws {10) and washers
(4). '

(3) Connect generator-to-regulator conduit
and the wiring harness to regulator,

(4) Tighten connectors to receptacles using a
spanner wrench,

{5} Connect negative terminal {groundj to the
battery,

(6) Perform voltage output tests and regulator
adjustment if required {para 3-52).

3-31. Generator Alternator Assembly

a. Removal Refer to figure 3-29.

(1) Remove air cleaner and carburetor air
intake hose.

(2) Disconnect alternator to regulator conduit
at the generator receptacle using a spanner wrench.

{3} Loosen alternator to altermator support
attaching bolts. Loosen adjusting arm capscrew at
engine block. Remove alternator adjusting arm
capscrew, washer and nut from alternator. Push
alternator toward engine block and remove belts
from alternator drive pulley.

(4] Remove alternator to support attaching
bolts, washers and nuts and lift out alternator
assembly. '

{(5) Remove washer and nut retaining alter-
nator drive pulley to shaft.

i6) Remove pulley from shaft using a suitable
puller. Remove Woodruff key from slot in shaft.
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Ney Ve, Item Part No. Quantity

1 Bracket 11644840 2
32 Regulator 10947439 1
3 Bracket 11644835 2
4 Washer MS453904-72 5
3 Serew MS90725-31 6
6 Washer MS27183-13 5
7 W asher MS35338-45 3
# Screw MS35226-63 4
G Washer MS35335-32 4
{0 Screw MSQ0723-29 4

AT 39930

T Figure 3-28. To0—ampere generator regulator and attaching hardware.
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Figtire 3-29. 100 Ampere generatur—installed.

b. Installation.

{1) Assemble pulley, to alternator shaft wi
one key, flat washer and nut. Tighten nut to 75-8
1b-ft torque.

(2) Position alternator on alternator support.

{3} Secure alternator to support using twe
bolts, four flat washers, and two safety nuts. Use
one [lat washer at each bolt head and another at
each nut. Both bolts are to be installed with heads
closest to the front of the vehicle. Tighten nuts
snugly. Final tightening is to be performed after
belt tension adjust {5) below.

NOTE

Torgue alternator mounting bracket bolts

58-65 lb-ft. Loose bolts may cause damage

to cylinder block.

{4} Attach adjusting arm to alternator cap-
serew, knurled washer and nut. Final tighten arm
attaching screw and bolt at engine block after belt
tension adjustment (3} below.

{5} Place fan and alternator belts in pulley
grooves. Pull alternator outward and tighten ad-
justing arm at point where some play remains in
belts. Check adjustment by placing a straight edge
over belt at the water pump pulley to the alternator
puliey. A result of a firm push on a bek, a
deflection of 14 inch from the straightedge should

be maintained on each belt. Adjust as required. If
the four belts differ in tension, replace set. Tighten
bolt securing alternator to support to 60-70 lb-ft.
Tighten adjusting arm to engine block bolt to 47-50
Ib-ft. Tighten adjusting arm to alternator screw to
35-40 Ib-ft torque.

{6) As a preliminary test start engine without
connectmg the alternator to regulator conduit to the
alternator. No noise should be produced by the
alternator at any speed. If alternator is noisy during
this test, remove alternator and inspect for cause of
noise. If noise cannot be correcied without
disassembly, obtain another alternator. If alter-
nator is not noisy, stop engine and connect alter-
nator to regulator conduit receptacle. Tighten cable
connector securely using a spanner wrench.

(7) Install air cleaner and carburetor air intake
hose.

{8) Perform voltage ontput tests and regulator
adjustment if reguired {para 3-49 b).

NOTE

With an electrical load on the charging

system itis normal for the alternator unit to

whine. If at any time mechanical binding

or interference is suspected because of

excessive noise perform the test in (5}

above,
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3-52 Fan and Alternator Belt Set
a. Removal

(1) Remove air cleaner and carburetor air
intake hose.

(2) Loosen alternator to altermator support
attaching bolts. Loosen adjusting arm capscrew at
engine block. Loosen alternator adjusting arm
capscrew. Push alternator toward engine block and
remove fan and alternator belts from alternator
drive pulley. Remove each belt from the water
pump pulley and work each belt out of the
crankshaft pulley.

NOTE
Belts are supplied in matched sets and
should be replaced in sets.
b. Installation,

(1) Install each belt onto the crankshaft
pulley and onte the water pump and generator
pulleys. Adjust belt tension as prescribed in
paragraph 3-51.

{2) Install air cleaner and carburetor air
intake hose.

{3) Check operation of alternator as indicated
by the battery-alternator indicator. If mot
satisfactory perform voltage output test and ad-
justment as required (para 3-49 b).

3-53 Water Pump Pulley

a. Removal

(1} Remove brush guard,
radiator fan shroud.

(2) Release tension from fan and generator
belts (para 3-51) and remove belts from water
pump pulley.

(3) Remove four screw and washer assemblies
securing fan and water pump pulley to water pump
(fig. 3-30). Lift off fan and pulley from water
pump.

b. Instaliation.
{1) Install water pump pulley and fan to water

radiator, and
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{2} Install the three belts to the water pump
pulley and alternator pulley and ad_]ust belt tension
(para 3-511}.

(3) Install radiator, fan shroud, and brush
guard.

(4) Fill cooling system (TM 9-2320-218-10).

{3} Check operation of alternator as indicated
by the battery-charge indicator. If not satisfactory,
perform voltage output test and adjustment as
required {para 3-49h).

3-54 Alternator Pulley

a. Removal Refer to paragraph 3-314 (1)
through (6).

b. Installation. Refer to paragraph 3-515 (1)
through {(8).

3-55 Alternator to Regulator Cable

a. Removal. Refer to figure 3-31.

(1) Disconnect battery ground cable.
Disconnect cable connectors from alternator and
regulator. :

(2) Remove strap securing wiring harness to
alternator to regulator cable.

(3) Remove four screws, nuts, and lock-
washers securing cable clamps to bracket on left
dash support panel, rear of right front fender panel,
and cowl panel.

NOTE

Remove instrument cluster for access to

hold nuts from turning at rear of dash

panel.

(4} Remove cable.

b. Installation. Refer to figure 3- 31

(1) Install alternator to regulator cable by
routing cable across cowl and under wiring harness.
Keep cable under carburetor choke control and
above accelerator pedal rubber boot,
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Fiagure 3-30. Water pump and alternator putleys—installed.

(2) Place four clamps over alternator to
regulator cable. Secure clamps to bracket on left
dash support panel, rear of right front fender panel,
and cowl panel with four screws, nuts, and lock-
washers. Tighten bolts to 4-8 1b. ft torgue. Hold
nuts at rear of dash panel through instrument
cluster opening.

(3) Install strap securing wiring harness to
alternator to regulator cable.

{4) Install instrument cluster.

(5) Tighten cable connectors securely using a
suitable wrench.

(6) Connect battery ground cable.

3-56. Regulator to Battery Wiring Harness
a. Removal Refer to figures 3-25 and 3-32.
{1} Remove right front seat and battery
compartment cover.
(2) Remove negative battery cable from
negative terminal of right battery.

Figure 3310 Hfl—ampere generator {alternator to regulator

cabie).
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(3} Disconnect the positive cable from the
positive terminal of the left battery. Remove the
lead connected to the battery positive cable ter-
minal.

(4} Disconnect two connectors (No. 27) of
regulator to battery wiring harness from wvehicle
main lighting cable and ignition switch.

(5) Remove two straps securing regulator to
battery wiring harness to vehicle main lighting
cable at front of crew compartment.

(6) Remove screw, nut, "and lockwasher
securing batiery lead cable clamp to right side
panel (approximately 314 inches in front of the seat
riser) and remove clamp from cable, Thread cable
through seaf riser and out of battery compartment,

{7) Remove two straps securing battery
positive lead of wiring harness along side panel.

(8} At front and right side of transmission
tunnel cover remove battery lead of wiring harness
from cable clamp secured to toeboard.

(9] Moving to the engine compartment,
remove wiring harness conpnector from regulator
forward receptacle, using suitable wrench,

RIGHT BATTERY

CRRES

=
( POSITIVE CABLE

1 _J 1 1 1 [ I 1 11 =11

OF REGULATOR TO 1
BATTERY WIRING £
HARNESS 1

> H
1

=] E_| [_i : E“l % i

.Y \7\ :

C = H A
NOTE: OTHER POSITIVE LEFT BATTERY
CABLE SHOWN |5 ]

FOR THE SLAVE

RECEPTACLE {NO. 4% AT 2845

Piaure 3-32. Battery compartment, 100-ampere generator and

slave receptacle rables—installed.
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(10) Remove strap securing wiring harness to
alternator to regulator cable at right front fender
panel.

(11) Remove one screw, and two washers
securing clamp and wiring harness ground lead
terminal to horn bracket.

{12) Remove two straps securing wiring har-
ness to vehicle main lighting cable on cowl.

{13) Withdraw wiring harness from passengea
compartment by pulling harness through grommet
in right side of transmission tunnel.

(14} Remove wiring harness from engine
compartment.

b. Installation. (fig. 3-25 and 32).

(1) Connect wiring harness connector to
regulator forward receptacle, aline slot with guide
to assure proper installation. Tighten connector
securely using suitable wrench.

(2) Route wiring harness along right front
fender panel and attach ground lead terminal and
clamp to horn bracket using one screw and two
washers.

NOTE
Install internal-external tooth washer
between ground terminal and horn bracket,
and external tooth washer between clamp
and head of screw.

(3) Secure wiring harness to alternator to
regulator cable, at right front fender, panel with
strap.

{4) Secure wiring harness to vehicle main
lighting cable, on cowl], with two straps.

{3) Route wiring harness through grommet in
right transmission tunnel and into passenger
compartment.

{6) Route harness leads {No. 27) along front
of crew compartment to the ignition switch. Secure
harness to vehicle main lighting cable using two
straps.

t7) Connect the two lead connectors {No. 27)

" to vehicle main lighting cable and ignition switch.

{8) Route battery positive lead of wiring
harness across toeboard, along side panel through
grommet in seat riser. Secure. positive lead to
toeboard along with the starter to battery cable
with cable clamp using existing hardware,

{9) Secure battery positive lead of wiring
harness, along side panel, with two straps,

(10} Install cable clamp onto battery positive
lead of wiring harness and secure to side panel
(approximately 3% inches in front of seat riser}
using screw, nut, and lockwasher.



€11) Install the battery positive cable of the
wiring harness to the terminal of the positive
battery cable. Install battery positive cable to the
positive terminal of the left battery.

(12) Strike the battery negative cable onto the
negative terminal of the right battery. If there is
sparking, check if the ignition switch or some
accessory is on. If there is sparking after the
ignition switch or accessory is turned off,

troubleshoot the entire generating system {(para 3-
48 and 3-49). If there is no sparking, connect the
battery negative cable to the negative terminal of
the right battery ifig. 3-32).

{13) Perform voltage output tests and
regulator adjustment i required (para 3-49b),

(14) Install battery compartment cover and
right front seat.

section Vil. 180-AMPERE BATTERY CHARGING SYSTEM

3-57. Deseription.

This installation kit adapts the vehicle to provide
power for operation of the 2.2 KW Xenon
Searchlight. The system consists of an alternator
assembly {(180-amp output), voltage and current
regulator, rectifier assembly, and attaching hard-
ware. Complete information covering description of
all components included in the Xenon Light In-
stallation are contained in TM 11-2300-351-15-3,

3-58. .M aintenance

Maintenance instructions allocated to or-
ganizational maintenance for vehicles equipped
with the 180 ampere battery charging system are
contained in TM 9-2300-351-15-3. The referenced
manual provides for testing, adjusting and
troubleshooting the charging system as installed on
the vehiele.

Section VIli. M16/14 RIFLE MOUNT KIT

3-59. General

a. The M6 / 14 rifle mount kit consists of a
reinforcement plate, bracket monnting catch
assembly, catch, and a floor mounting support
assembly. With this kit installed, the wvehicle
provides a readily accessible location for storage of
the M 16 and M 14 rifle. Refer to figures 3-33 and
3-34.

b, The M 16 / 14 rifle mounting kit as used on
vehicles equipped with the soft top is located on the

left and right side as indicated in figure 3-33. Due
to door channel installation on vehicles equipped
with hardtop kit, the rifle kit is located as indicated
by figure 3-34. Where location of mounting holes
necessitates different instructions, these in-
structions will refer to illustrations indicating the
different locations.
NOTE _
Key numbers in parentheses refer to figure
3-35 unless otherwise noted.

Aoy {tem Yart number
| Reinforcement plate #712410

2 Screw {40 9O69006-35-207-268
3 Lockwasher (42 06%0(-35333-39
4 Spacer sleeve (4) B108540

5 Nut (4) tuse on right side onlyi 96906-35650-302
6 Bracket assembly 11630581

v Serew 0G06-35207-284
8 Losck washer G6006-35335-33
9 - Nut VHU06H-51068-2

1 ) Catch Assembly HH3U520

11 Spacer 11630386

1z Screw GOOU6-0G720-3
13 ' Support 11630594
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3-60. Light:Switch

Remove and retain the light switch and four lock-
washers (para 2-113). Discard the four panhead
mounting screws.

3-61. Dash Panel Reinforcement Plate (Left
Side)

&. Drilling Operations.

Figure 3-38 M16.7 LErifle mount kit—installed. left and right
side {hardtop vehicle ).

Figgre 3233, M6 Lireifle moant kit—installed. left and righe
side fsofttop vehicles).
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Figare 3235, W16

Liorifle mounting kit components.

(1) Position dash panel reinforcement plate
{1), on the front of the dash panel with four holes in
reinforcement plate centered over the light switch
mounting holes in the dash panel.

{2} Secure reinforcement plate in this position
with & C-clamp as indicated in figure 3-36 for soft
top vehicle or figure 3-37 for hardtop vehicle.

b. Soft Top Vehicles.

(1} Use the upper left hole “A” indicated in
figure 3-36. Move the reinforcement plate to the
left as shown by the dotted lines for the location of
hole “B™.

(2) Drill a 5 /16 inch diameter hole in the
dash panel. These two holes will be used for
mounting the cateh assembly bracket and catch
assembly.

{3) Remove the C-clamp and reinforcement
plate.

¢. Hardtop Vehicle.

{1) Using the upper holes in the reinforcement

plate as a guide, indicated in figure 3-37, drill two

3 / 16inch diameter holes in the dash panel. These
two holes will be used for mounting the catch
assembly bracket and catch assembly.
(2} Remove the C-clamp and reinforcement
plate,
d. Installation Procedure (Soft Top and Hardtop

Vehicles).
{1} Tncto‘l

147 RAISELLRL

{1) and the light switch using fou
(2} with lockwashers (3), and four sleeve spacers
(4).

(2) Install the four lockwashers on the four
panhead screws; place the reinforcement behind
the dash panel with the beveled corner to the npper
left.
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(3} Insert the four screws through the dash
pane! and reinforcement; place a sleeve spacer on
each screw and insert screws into the light switch
and tighten securely.

NOTE
The sleeve spacers installed between the
reinforcement and light switch will recess
the light switch so that it will be accessible
when the M14 rifle is installed.

Figare 3236, Reinforcement plate. oft dash panel {softiop

redicle ).

3-39



Figure 3-37. Reinforcement plate, left dash panel (hardiop

vehicle).

(4) Replace the light switch upper lever and
screw assembly.

{5} Install and secure the mounting bracket
catch assembly (6), spacer (11), and catch
assembly (10} to the dash panel with two panhead
screws {7), lockwasher {8) and nuts {9).

NOTE

Install the mounting bracket catch

assembly with the long offset side toward

the top of the dash panel.

3-62. Rifle Mounting Floor Bracket (Left Side)

a. Locating and Drilling Procedures,

(1) Position rifle mounting bracket {13) on the
vehicle floor as indicated in figure 3-38.

{2) Locate position for hole A by measuring on
the vehicle floor from the driver’s seat bulkhead
panel and the vehicle side panel as indicated in
figure 3-38.

{3) Mark center for hole A. Remove bracket
and drill @ 5/ 16 inch diameter hole through
vehicle floor.

(4} Install and secure rifle mounting bracket to
the vehicle floor with capscrew (12) lockwasher {8)
and nut (9).

NOTE

The lockwasher and nut are installed from

the underside of the vehicle. _

{3} Tighten the nut efficiently to hold the
mounting bracket in the position indicated in figure
3-38.

(6) Using the mounting bracket as a guide,
drill a 5 / 16 inch diameter hole through the vehicle
floor for hole B.
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b. Installation,
(1} Install capscrew (12) in hole B of rifle
mounting bracket and through vehicle floor.
(2) Install from the underside of the vehicle,
lockwasher (8} and nut (9) on screw,
(3) Torque nuts to 6-7 lb-ft.

HOLE JIB!!
516 INCH DIAMETER

HOLE H'Ah‘
5/16 INCH DIAMETER

3-13/16

SEAT BULKHEAD PANEL

AT 39848

Fraure 338, Mounting bracket hole Incations (left side).

3-63. Dash Panel Reinforcement Plate {Rignt
Side)
a. Drilling Operations.

(1} Position and secure reinforcement plate (1)
on the right dash panel with a C -clamp as in-
dicated in figure 3-39.

{2) Using the reinforcement as a template, drill
four 7 / 32 inch and two 5 / 16 inch diameter holes
through the dash panel, as indicated in figure 3-39.

{3) Remove C-clamp and reinforcement plate.

b. Installation.

{1) Install the reinforcement plate to the back
of the dash panel with the beveled corner at the
upper right corner of the panel using four panhead
screws (2}, lockwashers (3], sleeve spacers (4}, and
nuts {31.

(2) Insert the four screws through the dash
panel and reinforcement, place a sleeve spacer,
lockwasher, and nut on each screw. Tighten the
four nuts securely.



{3} Install and secure the mounting bracket
assembly (6), spacer {11), and catch assembly (10)
to the dash panel with two panhead screws (7)
lockwashers {8} and nuts (9},

NOTE

Install the mounting bracket catch

assembly with long offset side toward the

top of the dash panel.

3-64. Rifle Mounting Floor Bracket (Right
Side}
a. Locating and Drilling Procedures.

(1) Position rifle mounting bracket (1) on the
vehicle floor as indicated in figure 3-40.

{2) Locate position for hole A by measuring on
the vehicle floor from the seat bulkhead panel and
the vehicle side panel, as indicated in figure 3-40.

(3) Mark center for hole A in vehicle floor.
Remove bracket and drill a 5/ 16 inch diameter
hole through vehicle floor.

(4) Install and secure rifle mounting hracket to
the vehicle floor with a capscrew (12}, a lockwasher
{8) and a nut (9).

NOTE
The lockwasher and nut are installed from
underside of the vehicle.

{5) Tighten the nut sufficiently to hold the
mounting bracket in position, as indicated in figure
3-40,

b. Installation.

(1) Install a capscrew (12), through the rifle
bracket, and vehicle floor at hole B.

"(2) Install lockwasher {8) and nut (9) from the
underside of the vehicle.

(3} Torque nuts to 6-7 lb-ft.

Figare 3-39. Reinfurcement plate. vight dash panel.

SIDE OF VERICLE

SCREW (2}
LOCKWASHER {2)
NUT (2)

SUPPORT

=
11630594 \

SEAT BULKHEAD 5-1i2 3-13/16 —»
PANEL
Ny ] J
AT 39847

Figure 3-40, Mownting bracket—installed fright side).
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Section IX. DOOR AND SIDE CURTAIN KIT

3-65. General

The M151, M151A1 and M151A2 models may be
equipped with protective enclosures for cold
weather driving consisting of canvas doors, and side
curtains, The vehicle can be operated with all
enclosure parts removed, with all parts installed, or
with only some parts installed. Assembly and in-

stallation of all enclosure units can be done without
tools. When not in position on the wvehicle, all
enclosure parts should be stowed under the rear
seat.

3-66, Door and Side Curtain Kit

For removal, installation and stowage of door and
side curtain kit refer to TM 9-2320-218-10.

Section X. M4 GUN MOUNT PEDESTAL

3-67. M4 Gun Mount Pedestal
{Fig. 3-41)
a. Description and Data {TM 9-2320-218-10}.
b. Operating Instructions (TM 9-1000-306-13).
¢. Daily Preventive Maintenance (TM 9-1000-
205-12).
d. Lubricatiorn (TM 9-1000-205-121.
e. Troubleshooting (TM 9-1000-205-12).

3-68. Modification Procedure

a. Removal of Parts.
{1) Remove and discard canvas top assembly,
door, side curtains, roof top bows, and rods.
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(2) Remove and retain the two front seats.
Remove and discard the rear seat.

b. Locating and Drilling Holes for Pedestal
Support and Brace Assemblies.

(1) Locate six 14 inch pilot holes as indicated
in figure 3-42.

(2) Drill six 7/ 16 inch holes through floor
panel and reinforcement weldments as indicated by
figure 3-42.

c. Installation of Parts Removed,

{1) Install and secure front seats.

(2) Install soft top assembly.



Figure 3.0 Mt gun mount

pedestal—instatled.

WAT 9835




TUNNEL -

T00L

i

" COMPARTMENT

A

AT 39844

Figure 3-12, Details for locating holes in vehicle floor.
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CHAPTER 4

ADMINISTRATIVE STORAGE

Section I. SHIPMENT AND STORAGE

4-1. General

Commanders are responsible for insuring that all
vehicles issued or assigned to their command are
maintained in a serviceable condition and properly
cared for, and that personnel under their command
comply with technical instructions. Lack of time,
lack of trained personnel, or lack of proper tools
may result In a unit being incapable of performing
maintenance for which it is responsible. In such
cases, unit commanders may, with the approval of
major commanders, place vehicle that is beyond the
maintenance capability of the unit in ad-
ministrative storage or return it to supply agencies.
“When preparing M151, M151A), M151A2,
MI51AL1C, M825, M718 and M718A1 vehicles
for administrative storage or shipment the unit
commander will be responsible for processing the
vehicle {including all its tools and equipment) in
such a manner as to protect it from corrosion,
deterioration, and physical damage.”

4-2. Administrative Storage Instructions

a. Time Limitations. Administrative storage is
restricted to a period of 90 days and must not be
extended unless the vehicle is reprocessed in ac-
cordance with b below.

b. Storsge Procedure. Disassembly will be
limited to that necessary to clean and preserve
exposed surfaces. Except as otherwise noted, and to
the maximum extent consistent with safe storage,
the vehicle will be placed in administrative storage
in as nearly a completely assembled condition as
practicable. Eguipment will be installed and ad-
justments made so that the vehicle may be placed in
service and operated with minimum of delay.

(1} The vehicle should be stored on level
ground in the most favorable location available,
preferably one which afford protection from ex-
posure to the elements and from pilferage.

{2) Perform an “S” semiannual preventive-
maintenance service on vehicles intended for ad-
ministrative storage. This maintenance will consist
of inspecting, cleaning, servicing, preserving,
lubricating, adjusting, and replacement of minor
repair parts if required.

(3) Remove storage batteries and place in
covered storage, maintaining a charged condition.

(4) Provide access to the vehicle to permit
inspection, servicing, and subsequent removal from
storage.

{5) Mark the wvehicle ‘““Administrative
Storage” {on windshield, tagged, or other conven-
ient method). Vehicles so marked will not be
operated while in this category.

¢. Inspection in Administrative Storage.

(1) Visnal inspection of wvehicles in ad-
ministrative storage must be conducted at least
once each month and immediately following hard
rain. heavy snowstorm, windstorm, or other severe
weather conditions. Disassembly will be performed
as necessary to ascertain fully the extent of any
deterioration or damage found. A record of these
inspections will be maintained for each vehicle in
administrative storage, attached to the vehicle in
such a mabnner as to protect the record from the
elements.

(2) When rust or deterioration is found on any
unpainted area, necessary reprocessing for ad-
ministrative storage will be immediately ac-
complished. Damage caused to the vehicle by
severe weather conditions will be promptly
repaired. Deterioration or damage 1o on-equipment
materiel (OEM) will be repaired as necessary.
Painted surfaces showing evidence of deterioration
will be thoroughly cleaned, dried and repainted,
using paint of the same quality and color as the
original paint.

4-3. Shipping Instructions

&. Preparation for Shipment. Preservation and
other protective measures taken in the preparation
of vehicles and accompanying tools and equipment
for shipment must be sufficient to protect the
materiel against deterioration and physical damage
during shipment.

(1) Cleaning. Prior to application of preser-
vatives, surfaces must be cleaned to insure removal
of corrosion, soil, grease, fingerprints, perspiration,
or other acid and alkali residues.

fa) Interior of vehicle. Remove all dirt and
other foreign matter from all unpainted metal
surfaces of the vehicle by scrubbing with cloths
scaked in dry-cleaning solvent 6850-264-9037 or
mineral spirits paint thinner 8010-246-6115. Do
not apply solvent to electrical equipment or rubber
parts of any nature; use trichlorcethylene 6810-
664-0388 to clean electrical parts and electrical
contact points. Use warm water for cleaning rubber
parts.



WARNING

Cleaning fluids are flammable and toxic.

Keep them away from sparks and open

flame. Use only in well-ventilated area and

avoid prolonged inhalation of fumes or
skin contact with fluids. Wear synthetic
rubber gloves and protective clothing and
goggles,

CAUTION

Do not use liguids under pressure for

cleaning interior of vehicle.

{b) Exterior of Vehicle. Exterior surfaces of
the vehicle will be cleaned in a manner which will
insure removal of all foreign matter including
excess cleaning material,

{2} Drying. Immediately after cleaning, parts
must be thoroughly dried to remove cleaning
solutions or residual moisture by ambient air or by
wiping with clean, dry, lint-free cloths.

{3} Lubrication. After cleaning has been
accomplished, all grease fittings must be wiped
clean with solvent 6850-264-9037 and the vehicle
lubricated in accordance with LO 9-2320-218-12.
Excess grease must be removed after lubrication
and before processing.

(4) Preservation. Al critical unpainted metal
surfaces must be protected during shipment. Use
procedures and materials listed in fa) and (b)
below. If the preservatives listed below are not
available, oil or grease covered in LO 9.2320-2]18-
12 may be used for this purpose, but it is effective
for only a few days; therelore, equipment so
protected must be closely watched for signs of
corrosion. Selection of preservatives shall be such
that their application, use or removal will not
damage the surface to which they are applied.

{a) Battery leads. Each battery lead ter-
minal, including the jumper lead ends, shall be
cleaned, coated with type P-11 automotive and
artillery grease 9150-190-0908, and wrapped with
type I, class I pressure-sensitive adhesive tape
8133-266-5016. Jumper leads shall then be taped
to the battery-to-ground lead to avoid loss.

{b) Miscellaneous preservation. All un-
painted, machined metal surfaces on the inside of
the vehicle shall be coated with type P-11
automotive and artillery grease 9150-190-0908. All

unpainted, exposed, machined metal surfaces on -

the exterior of the vehicle, shall be coated with type
P-4 corrosion-preventive compound 8030-231-
2354.

(53 Packaging.

{a) Lenses. Cover all vehicle lamp lenses
with grade A, class I, grease-proof barrier-material
8315-171-0934, and secure with type I, class I
pressure-sensitive adhesive tape 8135-266-3016.

(b} Electrical openings. Cover all open
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electrical receptacles with type I, class I pressure-
gensitive adhesive tape 8135-266-3016, or with
plastic caps which will afford the same degree of
protection.

(6) Packing.

{2} All spare parts, tools equipment, and
other loose items will be packaged and packed to
prevent mechanical damage.

(6) For shipment, battery ground terminal
should be disconnected and taped.

{7} Marking. Provide any necessary iden-
tification and precautionary markings in ac-
cordance with instruections contained in MIL-STD-
129.

b. Army Shipping Documents, Prepare all army
shipping documents accompanying freight in
accordance with TM 38-750.

4-4. Loading and Blocking of Vehicles on or in
Railroad Cars

a. Loading.
WARNING

The height and width of vehicles when

prepared for rail transportation must not

exceed the limitations indicated by the
loading table in AR 700-15. Whenever
possible, local transportation officers must

be consulted about the limitations of the

particular railroad lines to be used for the

movement in order to avoid delays,
dangerous conditions, or damage to
equipment. '

(1) When vehicles are shipped by rail, every
precaution must be taken to see that they are
properly loaded and securely fastened and blocked
to floor of flatcar,

(2} Load vehicles on flatcars so they will not
form an unbalanced load.

(3) After each vehicle has been finally spotted
on flatcar, apply parking brakes and wire or block
lever.

(4) When suitable hoisting equipment is not
applicable, and other methods of loading and
pivoting materiel into balanced position on flatcar
are necessary, refer to flatecar loading in TM 9-200.

NOTE
The spare tire for the utility truck is at-
tached to the rear of the vehicle. H these
vehicles are to be lifted rather than driven
onto the flatcar, the attached spare tires
may interfere with lifting devices, and they
should be removed and secured with metal
strapping at some other snitable location on
the vehicle.
b. Blocking. I

(1) General All blocking instructions specified

herein are minimum and are in accordance with



Pamphlet No. MD-7, Rules Governing the
Loading of Defense Materiel on Open-Top Cars of
Association of American Railroads. Additional
blocking may be added, as required, at the
discretion of the officer in charge. Doubleheaded
nails may be used, except in the lower piece of two-
piece cleats. All item reference letters in (2} through
(5) below refer to details and locations shown in
figures 4-1 through 4-6. The number of vehicles to
be loaded will depend upon the length of flatcar.

{2} Brahke wheel clearance. “*A”" load vehicles
on flatcars with a minimum clearance of at least 4
inches below and 6 inches above, behind, and to
each side of the brake wheel. Any increase in
clearance must be consistent with proper location of
load.

NOTE

Three methods of blocking are given

herein; the method to be used will depend

on dimensions of flatcars and availability of

required blocking materials. These in-

structions are for vehicles single-loaded.

(31 Method I

fd} Chock blocks “B™ (6 x ¢ x 12, six

required per truck, constructed as shown in detail I,

fig. 4-6}. Locate the 53-degree surface of blocks

against the front and rear of each outside wheel,
against the front of each inside wheel and against
the rear of each inside rear wheel. Nail heel of each
block to car floor with three fortypenny nails and
toenail both sides of blocks 10 car floor with one
fortypenny nail each.
NOTE

Alternate type B-1 and B-2 chock blocks

may be construcied as shown in detaijls 2

and 3, figure 4-6 and located against tires

as shown in figure 4-2 and 4-3. Vehicles

require chock blocks at the front and rear

of all four wheels.

fb)Inside wheel blocks “C™’ (6 x 9 x 12 four
required per truck, constructed as shown in detail
L, figure 4-6}. Locate the 6 x 9 surface of block
flush against the inside of each wheel, as shown in
figure 4-1. Nail heel of each block to car floor with
fortypenny nails and toenail each side of floor with
one fortypenny nail.
NOTE

Alternate-type inside wheel blocks C-1 may

be constructed as shown in detail 4, figure

4-6, and located against tires as shown in

figure 4-3. When inside wheel blocks C-1

are used, cushioning material ‘D™

{waterproof paper or burlap) will be placed
between blocks C-1 and inside of tire. The
materiel should extend 2 inches beyond
block on car floor and 2 inches above block
againsi side of tire.

fe)Vehicle strapping “E”’ (1-in. No. 14 BW
gage, hot-rolled steel, length to suit, two reguired
per iruck). Locate sirapping “E” over front
bumper of vehicle and through rear pintle hook of
vehicle, as shown in figure 4-1. Pass strapping “E"™
over front bumper of vehicle and through, and nail
anchor plates to car floor with eight twentypenny
nails. Substitute, if desired, four strands of No. 8
gage, black annealed wire, "“E-1"" twisted to form
cables. Pass the cable over the bumper or through
the pulling hook underneath and around random 2
x 4% 18 cleat “'F”" with shim “F-1" {detail 6, fig. 4-
6). Nail cleat lengthwise to car floor and twist-
tighten cables to remove all slack.

(4) Method II.

fa)Wheel cleats “IN™" (4 in. wide, 6 in. high,
8 inches longer than width of truck, four required
for every truck]. Locate a cleat “N’" across the front
and rear of front and rear wheels as shown in figure
4-4, and toenail each to car fleor with four thir-
typenny nails.

{6] Wheel cleats *J” (2 x 4 in., 4 inches
longer than distance hetween front and rear faces of
cleats “N"", four required per truck}i. Locate cleat
“J"" across top cleats “N’" with sides of cleats “J”
flush against inside of tires, as shown in figure 4-4.
Nail end of each cleat *'J to cleats *“IN" with three
twentypenny nails.

e} Supportcleats "P7 {2 x 4 x 18 in., eight
required per truck). Locate four cleats “P” 24
from ends of “N"' with ends flush against cleais
“N™ as shown in figure 4-4. Nail cleat to car floor
with four thirtypenny nails. Locate one cleat on top
of each lower cleat and nail with four thirtypenny
nails.

(5} Method III

{a) Wheel cleats “H* (2 x 4 in., length to
suit, eight required for every truck). Locate a cleat
“H* across flatcar close to front and rear of front
and rear wheels and nail to car floor with ten
thirtypenny nails as shown in figure 4-5.

{b)Wheel side cleats “J"" {2 x 4 in., length 4
inches longer than distance between front and rear
faces of cieats “H”, four required per vehiclej.
Locate a cleat ‘'] against inside or outside of
wheels as shown in figure 4-3, and nail each end to
cleats “H™ with three twentypenny nails.

4-3
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Figure 123 Vethods of bocking (detail 21
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{e)Intermediate cleats “K” (2 x 4 in., eight
required per vehicle!. Locate a cleat K" on top of
cleats “H™" with end flush against cleat ““J” and nail
to cleats ‘‘H" with two twentypenny nails as shown
in figure 4-5. Cleats '} will be on the outside of
wheels and cleats K" will be on the inside of cleats
an.

{d} Upper eleats “L” {2 x 4 in., length to
equal cleats “H"’, four required per truck. Locate
cleat ““L” across cleats *“J”" and nail to cleats “‘J”

and “K” with three twentypenny nails at each end
as shown in figure 4-5.

fe)End cleats *“M" (2 x 4 x 18 in.. total of
eight required). Locate a cleat “M"™ on car floor
near each end of “H" with end flush against cleat
“H™ near each side of car, and secure with four
thirtypenny nails. Locate one cleat “*M"” on top of
each lower cleat and secure with four thirtypen
nails as shown in figure 4-3.



Section 11. DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

4-5. General

a.Destruction of the M 151 series vehicles, when
subject to capture or abandonment in the combat
zone, will be undertaken by the using organization
only when, in the judgment of the unit commander
concerned, such action is necessary in accordance
with orders of, or policy established by, the army
commander. _

b, The information which follows is for gnidance
only. Certain procedures outlined below require the
use of explosives and incendiary grenades which
normally may not be authorized items for the
vehiele. The issue of these and related materiel, and
the conditions under which destruction will be
effected, are command decisions in each case,
according to the tactical situation. Of the several
means of destruction, those most generally ap-
plicable are-—

Mechanical

Requires axe, or similar implement.
Burning

Requires gasoline, oil, incendiary

grenades, or other flammables.
Demolition
Requires suitable explosives or am-
munition. Refer to FM 5-25.
Gunfire
Includes artillery, machine guns, rifles us-
ing rifle grenades, and launchers wusing
antitank rockets. Under some circumstances
hand grenades may be used.
In general, destruction of essential parts, followed
by burning, will usually be sufficient to render the
vehicle useless. However, selection of the particular
method of destruction requires tmagination and
resourcefulness in the utilization of the facilities at
hand under the existing conditions. Time is usually
critical.
¢.If destruction to prevent enemy use is resorted
to. the vehicle must be so badly damaged that it
cannot be restored to a usable condition in the
combat zone, either by repair or cannibalization.
Adequate destruction requires that all parts
essential to the operation of the vehicle, including
essential spare parts, be destroyed or damaged
beyond repair. However, when lack of time and
personnel prevents destruction of all parts, priority
is given to the destruction of those parts most
difficult to replace. Equally important, the same
essential parts must be destroyed on all like vehicles
50 the enemy cannot construct one complete unit
from several damaged ones.
d. If destruction is directed, due consideration
should be given to —
(1) Selection of a point of destruction that will

-6

cause greatest obstruction to enemy movement and
also prevent hazard to friendly troops from
fragmenis or ricocheting projectiles which may
occur incidental to the destruction.

(2) Observation of appropriate safety
precautions.

4-6. Destruction of M151 Series Vehicles

a. Method No. I—by Burning.

(1} Using an axe, pick mattock, sledge, or
other heavy implement, smash all vital elements
such as distributor, carburetor, generator, ignition .
coil, fuel pump, spark plugs, air cleaner, lights,
instruments, and controls. If time permits, and a
sufficiently heavy implement is available, smash
the engine cylinder block and head, crankcase, and
transmission.

(2) Puncture fuel tank as near the bottom as
possible, collecting gasoline for use as outlined in
{5) below.

(3) Slash tires. If tires are inflated, exercise
care to prevent injury should the tire blow out while
being slashed. Whenever practicable, it is usually
preferable to deflate tires before slashing.

{4} Explosive ammunition, if available nearby,
should be removed from packing or other protective
material. Place ammunition in and about the
vehicle so that it will be fully exposed to the fire and
in such locations that the greatest damage will
result from its detonation. Remove any safety
devices from ammunition.

{5) Pour gascline and oil in and over the entire
vehicle, Ignite by means of an incendiary grenade
fires from a safe distance, a burst from a flame
thrower, a combustible train of suitable length, or
other appropriate means. Take cover immediately.
If gasoline and oil are not available, use other
flammahbles such as oily rags or waste, wood, or
paper. Ignite by means of incendiary grenades or
other suitable means.

CAUTION

Cover must be taken without delay since an
early explosion of the explosive am-
munition, if present, may be caused by the
fire. Due consideration should be given to
the highly flammable nature of gasoline
and its vapor. Carelessness in its use may
result in painful burns. Elasped time:
about & minutes.
b. Method No. 2—by Demolition.

(1} Prepare two, 2Z-pound charges of EX-
PLOSIVE, TNT l(two 1 pound blocks, or
equivalent, per charge, together with the necessary
detonating cord to make up each charge). Set the
charges as follows:



{a) The first, on top of the clutch housing.
{b) The second, as low on the left side of
the engine as possible.
fc) Connect the two charges for
simultaneous detonation with detonating cord.
Provide for dual priming to minimize the possibility
of a misfire.
fdj For priming, either a nonelectric
blasting cap crimped to at least 5 feet of safety fuse
{safety fuse burns at the rate of 1 ft. in ap-
proximately 40 sec.; test. before using) or an
electric blasting cap and firing wire may be used.
Safety fuse, which contains black powder, and non-
elecric blasting caps must be protected from
moisture at all times. The safety fuse may be ignited
by a fuse lighter or a match; the electric blasting
cap requires a blasting machine or equivalent
source of electricity.
WARNING
Keep the blasting caps, detonating cord,
and safety fuses separated from the charges
until required for use.
NOTE
For the successful execution of methods of
destruction involving the use of demolition
materials, all personnel concerned must be
thoroughly familiar with the pertinent
provisions of FM 5-25. Training and
careful planning are essential.
{2} Destroy the tires as outlined in above a (3).
t3} Detonate the charges. If primed with

nonelectric blasting cap and safety fuse, ignite and
take over. If primed with electrical blasting cap,
take cover before firing the charges. The danger
zone is approximately 200 yards,
Elapsed time: about 5 minutes.
¢. Method No, 3 — by Gunfire,

(1) Destroy the tires as outlined in a (3) above,

{2} Destroy the vehicle by gunfire, using
artillery, machine guns, rifles using rifle grenades,
or launchers using antitank rockets. Fire on the
vehicle aiming at the engine, axles, body and
wheels. Although one well-placed, direct hit may
destroy the vehicle, several hits are usnally reguired
for complete destruction unless an intense fire is
started, in which case the vehicle may be considered

destroyed.
WARNING
Firing artiliery at ranges of 500 yards or
less should be from cover. Firing rifle
grenades or antitank rockets should bhe
from cover. Elasped time: about 35
minutes.

d. Method No. 4—by Mechanical Means.
Perform operations as indicated in a (2) and (3)
above. Also puncture fuel tank in several places.
4-7. Destruction of Guns, Ammunition and Fire

Control Equipment
For instructions in the destruction of guns, am-
munition and fire control equipment aboard the
MI51ALC or M825 vehicle, refer to TM 9-1000.
205-12.

4-7



APPENDIX A
REFERENCES

A-1. Publication Indexes and General References

Indexes should be consulted frequently for latest changes or revisions of references given in this ap-
pendix and for new publications relating to material covered in this tenchical manual.

a. Military Publication Indexes.
Index of Army Motion Pictures and Related Audio-Visual Aids. ... ............
Index of Administrative Publications
Index of Biank Forms ... ... . ... . . . e
Index of Technical Manuals, Supply Manuals, (type 7, 8 and 9}, Technical

Bulletins, Supply Bulletins, and Lubrication Orders
Index of Doctrinal, Training, and Organization Publications

b. General References.

Authorized Abbreviations and Brevity Codes
Dictionary of United States Army Terms
Military Symbols ... .. ... ..
Military Training
Techniques of Military Instruction

A-2. Supply Manuals

The following Department of the Army Supply Manuals pertain to this materiel:
. a. Demaolition of Materiel to Prevent Enemy Use.
Explosives, Bulk, Propellants, and Explosive Devices .....................
Land Mines and Components
Pyrotechnies, Military, All Types

b. Maintenance and Repair.
Tool Kit, Automotive Maintenance, Organizational:

{2d echelon), Set No. 2, Common {5180-754-0650) .. .. ... ... .. ...... ..
Tool Kit. Automotive Maintenance, Organizational:

{2d echelon), Set No. 2, Supplemental (4940-754-0743)

fline item 453910)
Tool Kit, Organizational Maintenance:

{2d echelon), No. 1, Common (5180-754-0654)

A-3. Forms

....................................

.............................

DA Pam 108-1
DA Pam 310-1
DAPam 310-2

DA Pam 310-4
DA Pam 310-3

AR 310-50
AR 310-25
FM 21-30
FM 21-5

FM 21-6

SM 9-5-1375
SM 9-5-1345
SM 9-5-1370

SM 9-4-4910-A86

5M 9-4-4940-95-CL-A08

SM 9-4-4910-A88

The following forms pertain to this materiel. (Refer to DA Pamphlet 310-2 for index of blank forms and

to TM 38-750 for explanation on use.)

DA Form 2400, Equipment Utilization Record

DA Form 2401, Organizational Control Record for Equipment
DA Form 2402, Exchange Tag

DA Form 2404, Equipment Inspection and Maintenance Worksheet
DA Form. 2405, Maintenance Request Register

DA Form 2406, Materiel Readiness Report

‘DA Form 2407, Maintenance Request

DA Form 2407-1. Maintenance Request—Continnation Sheet

DA Form 2408, Equipment Log Assembly {Records}

DA Form 2408-1. Equipment Daily or Monthly Log

DA Form 2408-5, Equipment Modification Record

DA Form 2408-7, Equipment Transfer Record

DA Form 2408-8, Equipment Acceptance and Registration Record
DA Form 2408-10, Equipment Component Register

DA Form 2409, Equipment Maintenance Log (Consolidated)

DA Form 348, Driver Qualification Record

DA Form 285, Accident Report



DA Form 1089, Claim for Personal Property -
DD Form 6, Report of Packaging and Handling Deficiencies
DD Form 314, Preventive Maintenance Schedule and Record
DD Form 3518, Accident—Identification Card
Standard Form 46, U. 8. Government Motor Vehicle Operator’s Identification Card
Standard Form 91, Operator Report on Motor Vehicle Accidents
A-4. Other Publications
The following publications contain information pertinent to major item materiel and association
equipment:
a. Vehicle.

Lubrication—Truck Utility 14 ton, 4 x 4, M15] Series .. .................... LO 9-2320-218-12
Operation—Truck. Utility, V4 ton. 4x 4, M15]1 Series ...... ............. ... T™M 9-2320-218-10
Organizational Parts—Truck, Utihity, 14 ton, 4 x4, M151 Series . .. .. ... .. .. T™ 9-2320-218-20P

Equipment Serviceability Criteria—Truck, Utility 14 ton, 4 x 4, M151 Series .. TM 9-2320-218-ESC
b. Camoufiage.

Camouflage, Basic Principles and Field Camouflage ..................... FM 5-20
Camouflage of Vehicles .. ...... ... ... ... ... ... ..o . FM 5-20B

c. Decontamination,

Chemical. Biologic. and Radiological (CBR} Decontamination .. .. .., e T™ 3.220
Defense Against CBR Attack .. .. ... ... ... .. . ... ... ... . FM 21-40

d. General.

Accident Reporting and Records .. ........ ... ... .. ... .. ... ... .. ..., .. AR 385-40
Basic Cold-Weather Manual .. .. ... . ... ... ... ... ... . ... ... ... ... FM 31-70
Cooling Systems: Vehicles and Powered Ground Equipment .. ............ T™™ 9-2858
Manual for the Wheeled Vehicle Driver .. .. .. ... ... ... . . . ... T™M 21-305
Priver Selection and Training {Wheeled Vehicles) .. ... F ™ 21-300
Deep-Water Fording of Ordnance Materiel .. ........ ... ... .. .......... T™™ 6.238
Fording Kits for Combat and Transport Vehicles ......... ... .. ... ... .. MIL-F-3201
Command Maintenance Management Inspections ....... ... ... ....... .. AR 750-8
Motor Transportation, Operations .. ....... ... ... .. .. . ... .. ..... FM 25-10
Mountain Operations ... .. ... .. ... .. . FM 31-72
Northern Operations .. ...... ... ... ... ... ... ... .. ... ...... ... FM 31-71
Operation and Maintenance of Army Materiel in Extreme Cold Weather

0% F.oto —653% Fol oo e T™ 9-207
Ordnance Direct Support Service . ...... ... ... ... ... ... FM 9-3
Ordnance General and Depot Support Service ........... e e FM 9-4
Petrodlenns Handling Equipment & Operations .. .. ...... ................ T™ 10-1101
Preservation. Methods of ... ... ... ... ... . . .. MIL-P-116
Principles of Automotive Vehicles . ... .. ... ... .. .. ... ... ™ 9-8000
Prevention of Motor Vehicle Aceidents .......... ... ... ... .. ... ... ... AR 385-55
Ordnance Maintenance Spark Plugs Used on Ordnance Materiel . .. .......... TM 9-8638

o, Maintenance and Repair.

Care and Maintenance of Pneumatic Tires .. .......... ... ... ........ T™ 9-2610-200-20
Cambat Vehicles and Tactical Transport Vehicles:

Procedure for Starting Engines with Slave Cable .......... ... ..... ..., TB ORD 537
Description. Use. Bonding Techniques. and Properties of Adhesives .......... TB ORD 1032
General Supply:

Winterization Kits for Army Tank-Aantomotive Materiet ... ... ... .. .. 5B 9-16
Inspection. Care and Maintenance of Antifriction Bearings ........... T™ 9-214
Tank-Automotive Gasoline Engines: Lubrication Before Use ...... ... TB ORD 392
(peration and Organizational. Field and Depot Maintenance:
Storage Batteries. Lead-Acid Type .. .. .. ... . ... .. . .. . . . ™ 9-61490-200-15

Ordnance Tracked and Wheeled Vehicle Hull and Chassis W;rmg
Repair of Cracked or Peeled Plastic. Natural Rubber, or Synthetic

Rubber-Covered Conduit Cables .. .. ... ... ... .. . .. . .. .. ... ........ TB ORD 650
Organization. Policies. and Responsibilities for Maintenance Operation .. .. AR 750-3

Use of Antifreeze Solutions and Cleaning Compounds in Engine Cooling Systems TB 750-651

A2



1= Shipment and Limited Storage.

Color and Marking of Army Materiel .. .. ..... .. ... ... ... . ... ..., ... AR 746-3
Preservation, Packaging. and Packing of Military Supplies and Equipment .. . .. .. TM 38-230-1
Standards for Oversea Shipment and Domestic Issue of Combat, Tactical and

Special Purpose  Vehicles  ........ ... ... ..o L TB 9-2300-281-35
Preservation. Packaging and Packing Materials, Supplies and Equipment Used

by the Army ... ... e e SB 38-100
The Army Maintenance Management System {Tamms) ..................... T™ 38-750

A-3
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MAINTENANCE ALLOCATION CHART

B-1. Explanation

The Maintenance Allocation Chart designates
overall responsibility for the maintenance function
on end item or assembly. Repair of major
assemblies is designated by authority of the Army
Commander representative except for the specific
subfunctions listed in the Maintenance Allocation
Chart. Deviation from maintenance operations
allocated in the Maintenance Allocation Chart are
authorized only upon approval of the Army
Commander representative.

B-2. Definitions

The following definitions explain the various terms
nsed in the Maintenance Allocation Chart.

a. Adjust. To regulate periodically to prevent
malfunection.

b. Aiine.T'o adjust two or more components of an
electrical or mechanical svstem so that their func-
tions are properly synchronized.

c. 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 certified standard.

d. Inspect. To determine serviceability of an item
by comparing its physical, mechanical and elec-
trical characieristics with established standards.

e. Install. To set up for use in an operational
environment such as Special Purpose Kits that do
not come with the vehicle i.e., Deep Water Fording
Kits, Heater Kits, Search Light, Radion, etec.

f. Overhaul To restore an item to a completely
serviceable condition as prescribed by Maintenance

serviceability standards using the Inspect and
Repair Only as Necessary {IROAN} technique.

g. Rebuild. To restore an item to a standard as
nearly as possible to original or new condition in
appearance, performance and life expectancy. This
is accomplished through complete disassembly of
the item, inspection 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.

h. Repair. To restore 1o a serviceable condition
by replacing unserviceable parts or by any other
action required utilizing tools, equipment and skills
available, to include welding, grinding, riveting,
straightening, adjusting, etc.

i. Replace. To substitute serviceable assemblies,
subassemblies and parts for unserviceable com-
ponents.

j. Service. Operations required periodically to
clean, to preserve, to change, to drain, and to add
fuel, lubricants, cooling agents and air.

k. Test. To verify serviceability and to detect
electrical or mechanical failure by use of test
equipment.

l. Maintenance Function Code. The functional
group responsible for the maintenance level within
which the repair part belongs is identified by code.
The maintenance level code is —

Corfe Explanation
C Crew or operater mainienance
0 Organizational maintenance
¥ Direct support maintenance
H General support maintenance
(B Depot maintenance

B-1



MAINTENANCE ALLOCATION CHART

(2)

€3]

4

(5}

) Assembly group Maintenance fuoctions m Remarks
z
H alslc|olelrleirli]i]|r
© o - % — |1 ' E i
5 | % YEREIES ] 2
HEHHBHHEIE
GROUP 1 ENGINE |
Q104 | Power plant OO0 F|¥F|H|D
| Engine G100 F|F|H|D
0101 | Block assembly, engine FIHIH|D
1 Cylinder head. engine 010 0 O|F]F|D
0106 j Pump. oil F1F FIFI!F|D
: GROUP 02 CLUTCH
0200 || Clutch assembly O O F D
GROUP 03 FUEL
0301 } Carburetor Oro o0 O{F 1 F
(302 | Pump, fuel, electrical OJ0o 0 Ol F
] Pump. fuel. mechanical 0|0 O
0306 | Tank, fuel O |FtC Ol F
Filier. fuel 0 0
GROUP 05 COOLING
0501 § Radiatur, engine 0O]0]C O|F
0504 ¢ Pump, water OFF O D
0505 § Belts 0|0 0 0
GROUP 06 ELECTRICAL
0601 | Generator {25 amp! 010 O|F
Generator (60 amp) 0olo O O
(603 1 Starter, engine 010 Q| F D
0605 § Distributor. ignition 010 0 040 D
0600 { Lamps and lamp units O o 1§ 00
0611 §{ Horn C 0 0
0612 | Batteries ololC O
GROUP 07 TRANSMISSION
(790 § Transmission Transfer ajljcto FIH|H|D
GROUP 08 TRANSFER
08041 ) Transfer. transmission oJjCc|o Fl|H
GROUP 09 PROPELLER SHAFTS
0900 { Shaft assembly } 0 010
] GROUP 10 FRONT AXLE
1002 ¢ Carrier, differential 0 0 O|H
GROUP 11 REAR AXLE
1102 § Carrier, differential 0 0 O H D
1104 | Sieeve. shaft and cross wheel drive seals, 2120-795- Replacer.
| flange and spindle (r O o0 0152 beal  side
! GROUP 12 BRAKES rear
1201 | Band assembly. parking hrake O |C 0 ] D
1202 | Brakeshoe and lining 0 |C 0 0 D
1204 { Cylinder. master 0|0 C 0 D
Cylinder. wheel O 0 O )]
GROUP 13 WHEELS. 5120-627- Puller,
: HUBS, DRUMS 7161 mechanical
1301 | Suspension assy.. front & rear O 10 O OO D §153210-254- pheel
1313 [ Wheel and tire assy, O 10|0 0|0 2342 bearing
Laliper.
witside,
measuring
pall  joint
knd  play
GROUP 14 STEERING
1401 |Steering gear assy. o lolo|F F H
Column assy. O 0 O 3120-707- {Pulier.
Linkage assy. O |0 0 O 622 mechanical
steering
whee]




MAINTENANCE ALLOCATION CHART—Comtinuved

2

(4)

(53

) Assembly group Maintenance functions em::t Remarks
=
z
5 als|lclo|le|lFr{alrl | sk
1<} _g 8 -2 § o E =
s 138 sl5)3 I 2
ElE(5(F|2(E|218(5(8(3
GROUP 16 SPRINGS '
AND SHOCK ABSOERBERS
1604 | Shock absorbers O] o0 0
GROUP 18 BODY, CAB,
HOOD, HULL
1802 | Windshield assy. C C) O} F
1806 | Cushions. seat C C) O} F D
GROUP 22 BODY
ACCESSORIES
2201 | Canvas curtain C Cit O| F
2202 | Windshield washer Cl|C| C[ O o] O
[ Windshield wipers C{C}| O 0 0] O
GROUP 33 SPECIAL
PURPOSE KITS
3303 | Winterization kit {—65%) Cl O F| O O
Heater assy. i—035°) C| FI1F Fl] O F
Pamp, fuel (—65°) F| O F
Winterization kit {——23) Cyp O Fy O D
Heater assy {—25) C Fl Oy F
3305 | Deep water fording kit C Fip 0] O
3307 | Hardtop kit C] C O Fj 0| F
100 amp generator kit 0 O Fi O
M1l14a /16 Rifle mount kit Ci C F1 O
M4 Gun mount kit Cl <l o Fj O
Door and side curtain kit | C O cr 0| F
GROUP 27
GAGES (NON-ELECTRICAL}
4701 | Speedometer C of O
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APPENDIX C

DEPROCESSING OF VEHICLES

C-1. Deprocessing at Domestic Shipment
Destination for Services

The deprocessing required before operation will
appear opposite the processing accomplished. Use
DD Form 1397, Processing and Deprocessing
Record for Shipment, Storage and Issue of Vehicles
and Spare Engines.

2. Removal of Sealing and Preserving Materials.

(1} Remove all sealing and protective
materials that have been applied.

(2} Remove preservatives, as necessary, with
approved cleaning solvents, and service as in-
structed in pertinent technical manuals.

{3) Unblock the clutch.

b. Installation of Components and Equipment
Removed. Install all removed components and
equipment in normal operating position.

¢. Tires. Inflate to prescribed pressure.

d. Spare Fuel Container. Flush thoroughly with
approved solvents and install on vehicle.

e. Drains, Inspection, Plates, and Valves. Close

drains, remove screens, and install inspection plates
and gaskets.
f. Lubrication.

(1) Refer to sample record to assure that oils
applied are applicable for operation within the
current local temperature range. Unsuitable oils
will be drained and replaced with proper grade oils.

{2} Preservative oils in lubrication systems as
indicated will be kept to operating level until first
oil change.

(3) Refer to LO 9-2320-218-12, and lubricate
{oil or grease) all points regardless of interval since
last lubrication. Exception: Wheel bearings and
those items indicated on form.

g. Barteries, Change, service, or install as
necessary, clean posts, and connect.

h. Belts. (Fan, Generator, Etc.} Tighten to
proper tension.

i. Engines.

(1} Gasoline engines not reprocessed within
the period established in TB 9-300-2 /1 as in-

dicated in ‘“‘Reprocessing Cycle’’ block on face of
form, shall be serviced before use., as follows:

fajRemove spark plug from each cylinder.

fb)Atomize spray 2 ounces of lubricating oil
preservative special into each cylinder through the
spark plug opening.

fc) After an interval of 15 minutes rotate
engine with starter for 30 seconds.

fd) Reinstall spark plugs.

fe) See TB ORD 392,

{2) Refer to TM 9-2320-218-10. Caution must

be used in starting the engine to insure that
m alfunctions such as hydrostatic lock do net oceur.

C-2. Deprocessing at Overseas Shipment Des-
tination for Service

2.Ip order that materiel will not be damaged due
to corrosion during initial operation, thoroughly
flush all surfaces that have been exposed to salt
water with fresh water as soon as practicable. In
addition, disassemble, clean, and lubricate essential
operating mechanisms, in accordance with LO 9-
2320-218-12, as soon as the tactical or logistical
sitnation permits.

&.Perform any of the deprocessing prescribed in
paragraph C-1 (a through i ) that is applicable.

C-3. Deprocessing in Storage Prior to Op-
eration

a. General. Perform any of the deprocessing
prescribed in paragraph C-1 {2 through 1) that is
applicable to the processed materiel.

b. Engines. If the engine is filled with preser-
vative lubricating oil, the preservative oil will be
retained until the using service places equipment on
scheduled maintenance. Instal new engine oil
filters where applicable.

c. Gearcases.Transfer, transmission, differential,
and other gearcases will be filled to operating level
with prescribed seasonal grade lubricant if
required. '

d. Lubrication. Lubricate materiel in accordance
with instructions contained in LO 9-2320-218-12.
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