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CHAPTER 1 

INTRODUCTION 

Section I. 

l-l. Scope 

a. This manual contains instructions for 
organizational maintenance of the following 

vehicles : 

Truck, Cargo : ,Yl Ton 4x4. M37. 
M3iBl 

Truck, Ambulance: M Ton 4x4. M43, 
M43Bl 

Tmck, Maintenance: 1% Ton 4x4. M”o1, 
M”OIB1 

The manual also contains information on the 
operation and organizational maintenance of the 

materiel ei:ed here above. 
6. Chapter 3 contains materiel used in con- 

junction with major items and instructions for 
organizational maintenance on the vehicle special 

purpose kits. 
c. Appendix_ A provides a list of current 

reference publications, including supply manuals, 

forms, technical manuals, and other publications 

applicable to this materiel. 
d. Appendix B contains the maintenance 

allocation chart which lists the maintenance 

responsibilities allocated to each level of main- 

tenance. 
6. TM 9-2320-212-20P contains the repair parts 

and special tools lists for maintaining the materiel 

GENERAL 

and is the authority for requisitioning 

replacements. 

1-2. Maintenance Forms and Records 

Maintenance forms, records, and reports which are 

to be used by maintenance personnel at all 

maintenance levels are listed in and prescribed by 
TM 38-750. Reports of accidents involving injury 

to personnel or damage to materiel are listed in and 

prescribed by AR 385-40. 

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

TM 7.50-244-3 covers procedures concerning 
destruction of materiel .tg prevent enemy use. 

1-4. Administrative Storage 

TM 740-90-l covers procedures for vehicle storage. 

1-S. Reporting of Equipment Publication 
Improvements 

The reporting of errors, omissions, and recom- 
mendations for improving this publication by the 

individual user is encouraged. Reports should be 
submitted on DA Form 2028 (Recommended 
Changes to Publications) and forwarded to: direct 

to Commander, US Army Tank-Automotive 
Command, ATTN : AMSTA-MAPT, Warren, MI 

48090. 

Section II. DESCRIPTION AND DATA 

1-6. Description 

a. This manual covers Cargo Truck 3/d ton 4x4, 
M37, M37B1, Ambulance Truck M32, M43B1, 
and Maintenance Trucks M201, M201Bl. 

b. All models are equipped with a liquid cooled, 
six-cylinder, L head type gasoline engine, locatea in 
the front of the vehicle. Power is transmitted 
through the clutch and the four-speed transmission. 

A short propeller shaft connects the transmission to 
the two-range transfer unit which then transmits 
power by propeller shafts to both axles. 

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

d. The steering gear is the worm and &ctor type. 

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

1-7. Identification 

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

l-l 



1-8. Tabulated Data 

a. Axles. 
Front: 

Capacity . . . . . . . . 0 pt 
Make . . . . . Dodge 
Tie-rod . . . . . . Bell and socket 
Type . Full 

Rear: 
floating (hypoid) 

Capacity . . . . . . () pt 
Make . I)dge 
Type . . . . . Full floating lhypoid) 

b. Brakes. 

Handbrake: 
Clearance adjustment . . . O.OO~ to o.01 o in. 
Lever location . . . . Right side of trang 

f. Electrical System. 

Batteries: 
Cells leach battery) ......... II 
Make ..................... Auto-lite or Willard 
Model ..................... US2HN 
Number of batteries 

used ..................... 2 

Plates leach battery) ........ 11 
Specifjc gravity at 

80° F. (full charge) ....... I .255-!.300 
Specific gravity at 

80° F. Ireplacementl ...... Below 1.220 
Voltage .................... I:! 

Flasher ........................ ()-Volt 
Generator (alternator I 

Manufacturer ............... Lcece-Neville Co. 
Manufacturer model number 

(straight connector) ....... .?300612P 
Reference number ........... 7034iZO 

Rate volts .................. 28 
Rated amperes .............. IOU 
Speed Range frpm I ......... I .0X to #.tlOO 

Generator (rectifier) 

Manufacturer ............... Leece-Neville Co. 
Manufacturer model number IO2O-Cl’ 
Reference number ........... 7054843 
Rated volts ................. 28 
Rated amperes .............. I00 

m is&n 
Service Brakes: 

Make .................... 
Pedal free travel 

D&ge 

........... :‘/I to 1 in. 
Type ...................... Tapered woven and 

molded 
Master cylinder bore ....... I M in. 
Type . . . . . . . . Single cylinder 

Wheel cylinder bore: 

Front shoe ................ 1 l/4 in. 
Retir shoe ................ 1:5/s in. 

c. Clutch. 

Clutch pedal free travel ........ 1 in. 
Make ........................ 
Model 

Borg. and Beck 

........................ 11828 
Pilot bearing type ............. Oilite 
Release bearing: 

Make .................... Aetna 
Model .................... A-893-4 
Type ..................... Ball thrum* 

d. Cooling Systems. 
lprelubricated) 

Cap .......................... 
Capacity 

Pressure type 

...................... 
Fan belt tension 

li qt 

............... 1 l/z in. slack 
Model ........................ 30-J-161A 
Radiator: 

Make .................... Fedders or Blackstone 
Type ..................... Fin and tube 

Thermostat: 

Fully opened .............. 160° F 
Water pump : 

Capacity .................. 26.1 gpm at 2,000 rpm 
Type ..................... Centrifugal 

e. Controls. 

Drag links : 
Adjustment ............... Threaded plug 
Number .................. 2 
Type ..................... Tubular 

Front wheel (adjustable) ....... 0 to $4 in. 
Steering gear : 

Bearings: 
Capacity .............. 12 02 
Make ................ Gemmer 
Model ................ B-60 
Pitman shaft .......... Bushing-type (bz) 
Ratio ................. 23.2: 1 
Worm ................ Tapered roller 

Tie rod ................... Full-floating (hypoid) 

Generator (regulator) 

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

Horn : 
Make .. . ..... . ............ 

Model ..................... 

Type ...................... 
Voltage .................... 

Ignition : 
Distributor and coil assembly : 

Automatic spark 
advance ............. 

Breaker arm spring 

tension .............. 
Breaker point gap 
Capacitor .............. 
Firing order ............ 
Make ................. 

Model ................. 

Timing ................ 
Relay (distribution 1 Box ......... 
Spark plugs : 

Gap ......................... 

Leece-Neville Co. 
3392.RI2P 

8609744 
28 
1.00 

Auto-lite. Delco, or 
Spark-Withington. 

HX-40034. 1.9999881. 
or D214OA 

Vibrator 
24 

l8O to 22O at 2.250 

rpm 

Ii to 20 oz 
0.018 to 0.022 in. 

23 to 28 mfd 
l-5-3-6-2-4 
Auto-lite 
IAU-4005-UT or IAU- 

4OOOiUT. 
“O BTDC 
ZCvolt operation 

0.028 to 0.033 in. 
Make ........................ 
Size 

Auto_lite 

........................ 14-mm 
Tightening torque ............. So-ft-lb 
Type . Resistor (AR 5s) 

Starter: 
Clearance between pinion 

and thrust washer ......... 3 / 32 to l/s 
Drive ...................... Mechanical shift 
Make ...................... Auto-lite 



Model MCZ-4002-UT 

Voltage 24 
Instruments: 

Ammeter: 
M&e AC 
Model ., ,. ,. 1501244 

Voltage 24 
Battery-generator indicator: 

Make Auto-lite 
Model EO-11218 
Voltage 24 

Fuel gage : 
Make AC 
Voltage : 

With 95-ohm 
resistor 6 

Without resistor 24 

Gil pressure gage: 
Make AC 

Voltage : 
With 95-ohm 

resistor 6 
Without resistor 24 

Speedometer: 
Drive Pinion in transfer 
Make Auto-lite or AC 

Water pressure gage : 
Make AC 
Voltage z. 

With 95-ohm 
resistor 6 

Without resistor 24 

Light assembly : 
Circuit breaker: 

Make Spencer or Wilcalator 

Type .., Automatic reset 

Voltage . 24 

Dimmer Switch : 
Make Douglas 

Voltage . . 24 

Lamps and lamp units: 
Make Auto-lite 

Type : 
Blackout driving Lamp unit (sealed beam 1 

and done lights, 
(M43, M43Bll Lamp (G-6 bulb1 

Headlight (two1 Lamp unit (sealed beam b 
Spotlight IM43, 

M43Bl. M201. 
and M2OlBll Lamp unit Isealed beam) 

Spotlight t blackout 
and service1 _. Lamp (S-8 bulb1 

Surgical light 
(M43. M43B 11 Lamp unit (sealed beam 1 

Light switch : 

Blackout marker, 
parking, tail 

Make Bendix 

VOI LIIg:c 24 

cc. Engine. 

Allowable speed (mph) 

1st 2nd 3rd 4th Rev 

Transfer : 
High range 0 18 3.3 .i3 7 
Low range 4 9 17 28 4 

Brake horsepower: 
At 1600 rpm _, ._ . . . 5~ 
At 3400 rpm 94 

Compression ratio 6.7 to 1 
Displacement 230.2 cu in. 

Firing order . . 1_5_3_6_2_4 
Make . . Dodge T245 
Torque (cylinder-head 

capscrew) 05 to T() ft-lb 
Type Gasoline, water cooled 

Valve tappet clearance: 
Intake (hot) . . . ().Ol() in. 
Exhaust (hot1 _. ._. 0.014 in. 

h. Exhaust System. 

Exhaust pipes (upper and lower): 
Connections : 

Inside diameter . 2 in, 
Outside diameter 2.25 in. 

Muffler: 
Diameter . . . . . . . . . 5 1 / 16 in. 

Length (including connections) 201/2 in. 

Make Noblitt Sparks 

Type . . . Straight through with 

Tailpipe : restrictor 

Connections (inside diameter) 1% in. 
Length : 

M3i, M3iBl 42 ‘i/8 in. 
M43, M43B1, M201, 

and M201Bl . 28 i / 8 in. 

i. Fuel System. 

Air cleaner : 
Make . . . . . . . . . . . . . . . . . . . . . AC 
Model AC D-82072 
Type . . . . . . Oike:;th. element, (pa- 

Carburetor: 
Adjustments . . . Idle mixture. idle speed 
Make . Carter 

Model ETW -1 

Nominal size . 1% in. 
Type Downdraft 

Fuel filter: 
Location . . . In fuel tank 
Make Skimmer 

Model R-32-63 

Fuel pump: 
D rive Camshaft 

Make ,._.,..__,,_______... AC 
Model Gl’ 21181 
Pressure 4 to 5% psi 
Type . Mechanical 

Governor: 
Factory setting . 3,400 rpm 
Type Velocity-integral 

carburetor 

with 

j. Hubs. Tires. and Wheels. 

Hubs: 

Bearings: 
Method of adjustment Locking nut 
Number 2 
Type Topered roller cup and 

cone 
I’ires : 

Ply 8 

1-3 



Pressure: Size .................... 2 in. 

Cross-country (mud, ‘Type ...................... Hydraulic, three-stage 
mow, or sand) ...... 15 lb control 

Higuway . . 40 lb 
Size ._ _. . . 9.00 x 16 

Type . . . . . . . . Truck and bus, mud and 

snow tread 

k. Propeller Shafts. 

Length : 
Front (all models) 35% in. 

Intermediate fall models) 10 in. 

Rear: 

M37, M37Bl . . . .31% in. 
M43, M43B1, M201, 

and M201Bl ._. &I/, in. 
Make , . Universal Products 

m. Transmission. 

Capacity : 
Through engine T245-3955 : 

W / 0 power take-off 

W / power take-off 

After engine T245-3955: 

W / 0 power take-off 

W / power take-off 

Make 

Models 

Power take-on: 

Gear speed . 

9 Pt 
lOl/ pt 

i pt 

6 Pt 
new process 

28950. 420 

395 rpm at 1,000 rpm 

engine speed 

Model: 
Company 

Front (all models) . 5160-56 
Intermediate fall models) 5360-120 
Rear (M3i, M37Bl) . 5168-57 

Rear fM43. M43B1, 
M201, M201Bl . . . 5160-58 

Universal joints: 

Bearings . . . Cageless roller 
Type . Journal and roller 

1. Springs and Shock Absorbers. 

Front springs : 
Bearings . . Bronze, 

Dimensions: 
bushing 

Front eye to 

center bolt 24 in. 

Rear eye to 

center bolt . . 22 in. 

Width . . 2 in. 
umber of leaves: 

All models except 

M201 . . ‘i 
M201 . . . .8 

Rear springs: 

Bearings . . . . . Bronze. bushing 
Dimensions : 

Eye to center bolt 28 in. 
Width . . 2 in. 

Number of leaven: 

All models 
except M3i 13 

M3i. M3iBI . _. 11 
Shock absorbers: 

Gear ratios: 

First ...................... 6.68 : 1 
Second .................... 3.1O:l 
Third ..................... 1.69: 1 
Fourth .................... 1.00: 1 
Reverse .................... 8.25:1 

Lubricant capacity .............. 5.5 pt 
Weight (without lubricant) ...... 
Speeds: 

125 lb approx 

Forward ................... 4 
Reverse .................... 1 

Type .......................... Helical gear synchroshi!t 

type 
n. Transfer. 

Capacity . . . . 5 CJt 
Make new process 

Model . . .88845 
Ratio: 

High range . ._. 1.00: 1 

Low range 1.9O:l 

o. Winch. 

Drive shaft: 

Make . Blood Brothers 

Model . 4080 
Universal joints Cross and trunnion 

Winch : 
We 

Cable size ................. i / 16 in. x 150 ft 
Capacity .................. i.500 lb 
Make ..................... B&en 
Model .................... LJJ-4 
Weight .................... “50 lb 

Make . ~~~~~~ Gabriel. or 

Monroe 

l-4 



CHAPTER 2 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF MATERIEL 

2-l. General. 

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

break-in speeds. 
6. In addition, perform a break-in of at least 500 

miles on all new or reconditioned vehicles and .a 
sufficient number of miles on used vehicles to 
completely check their operation according to 
procedures in related paragraphs. 

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

2-2. Inspecting and Servicing the Equipment. 

a. General Procedures. 
(1) If any .exterior surfaces are coated with 

rust-preventive compound, remove the compound 
with drycleaning solvent or mineral spirits. 

(2) Read Processing and Deprocessing 
Record for Shipment, Storage, and lssue of 
Vehicles and Spare Engines (DD Form 1397’) and 
follow all precautions checked therein. A _tag 
bearing the above-cited instruction“should be at- 
tached to the steering wheel or ignition switch. 

CAUTION 
Because an excess of preservative oil may 
be in the combustion chambers or coolant 
may have leaked into the chamber, step (3) 
is mandatory. Engine damage could result 
if this step is not performed. 
(3) Before activating the ignition system, 

crank engine with the starter at least two 
revolutions to test for hydrostatic lock. 

NOTE 
If the vehicle has been driven to the using 
organization, most or all of the foregoing 
should have been performed. 
(4) Follow the operator’s preventive main- 

tenance services described in TM 9-2320-212-10. 
1~. Specific Procedures. 

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

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

RAPD 196311 

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

(3) Perform the S (6 month or 6,000 mile) 
preventive maintenance service. (See instruction for 
specific procedures, para. 2-12.1 

NOTE 
Do not use thread lube on cylinder studs; 
use engine oil. 
(5) Lubricate all points, regardless of interval, 

.except as noted in (6) below. Check the levels of 
lubricant in all gear housings. If the gear lubricant 
is known to be of the correct seasonal grade, do not 
change it; otherwise change it. 

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

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

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

2-3. Correction of Deficiencies 

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

2-l 



Section II. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT 

2-4. Tools and Equipment 2-5. n aintcnancct R* >air Parts 

il. Standard and commonly used tools and Ijcapair parts are supplied to organizational 

equipment having general application to this maintenance personnel for replacement of those 

materiel are authorized for issue by tables of parts most liktbly to be worn. broken. or otherwise 

allowances l’l’Al and tables of organization and proven unserviceable, provided replacement of 

equipment ~‘IWE~. these parts is within organization authorization. 
b. Sp&l tools and equipment (fig. 2-2) Rcbpair parts supr,.ied for materiel covered in this 

especially designed for use by organizational level tc~chnical manual are listed in TM 9-2320-212- 

maintenance personnel are listed in table 2-1. 201’. 

Figure 2-2. Special tools and equipment for operator 

and organizational maintenance. 

Table 2-l. Special Tools and Equipment for Operator and Organizational Maintenance 

Code 
lb. 

-- 

A 

B 

C 

D 

E 

F 

T 
I 

Item References 

.-Fig. 
-~- -____t 

Para 

AJIAl’TER : Puller. 2-Z and 
‘-100. 

REPLACER: Hub bearing oil seal. 2-2 and 

HANDLE: Remover and replacer. 
2-J 03. 

2-Z and 

DRIFT: Oil seal. 

WREIVCH : Bearing adjusting nut. 

ADAPTER : Puller. 

“-16”. 

2-Z and 

2-l 62. 
2-L’ and 

‘-IX.,. 

2-Z and 
2-I 0;. I - 

“-14; 

2-143 

z-143 

2-110 and 

2-141. 

2-148 and 

2-I (‘4. 

To remove steering wheel mused with 
1’U LLER 1. 

To install hub bearing oil weals. 

l!.secl with JIRIFT 

To remove hub bearing oil seals. 

‘1‘0 remove. install and adjrtst hr~h 

hearing adjxting nuts. 
To remove stwrinp idler arm (II& 

with PULLER 1. 

Section Ill. LUBRICATl@N ‘N’j7 fJ”c Tlr)rJS 

2-6. Lubrication 

a. Genera!. LO 9-2320-2 I 2- 1 f ,~pnt:8in~; i, 
structions for regular lubrir:;~~~*rl #IT tiu+> 1 .$‘I;* i-s 
described in this manual. 1:latructions include the 
type and grade of lubricants to be used, lubrication 
locations, and the fr<*quency of lubricating the 
vehicle component*. 

I. ‘,” ’ l.iI I ,!. .I .::;r,n. Refer to LO 9-2320- 
:12-18. 

c. S~tr~ice Zntc~ruals. Refer to LO 9-2320-212- 

12. 

2-7. Deficiency Reporting 

Use DA Form 2407 (Maintenance Request) as an 



equipment improvement report (EIRl to report preserving materials. Por further information 
any unsatisfactory vehicle performance resulting regarding use and disposition of the above cited 
from the use of the prescribed fuels, lubricants, or form, see paragraph 2-3. 

Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 

2-8. General 
Preventive maintenance service requirements are 

outlined in table 2-2. These services are designed to 

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

2-9. Responsibility 

Organizational maintenance personnel are 
responsible for performing the semiannual 
preventive maintenance services outlined in table 2- 
9 I. 

Z-10. Intervals 

CAUTION 

Do not extend intervals between preventive 
maintenance services escept when 

authorized to do so. 
The preventive maintenance services for the 

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

maintenance services more frequently. 

g-11. General Procedures 

a. Automatically Applied. All of the general 
procedures given in the operator’s manual will be 

followed. Organizational mechanics must be so 

thoroughly trained in these procedures that they 
apply them automatically in the performance of 
their duties. 

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

CAUTION 
Do not steam clean at organizational level. 

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

to an inspection, since certain types of defects such 

as loose parts and oil leaks may not be evident 

immediately after washing. 

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

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

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

technical bulletins. 

(2) Clean. Clean the unit as outlined in TM 9- 

2320-212-10 to remove old lubricant, dirt, and 

other foreign material. 
(3) Special lubrication. This applies either to 

lubrication operations that do not appear on the 
materiel lubrication order or to items that do ap- 
pear but which should be performed in connection 
with the maintenance operations. 

(4) Service. This usually consists of per- 

forming special operations, such as replenishing 
battery water, draining and refilling units with oil, 
and changing or cleaning the oil filter, air cleaner, 

or cartridges. 
(5) Tighten. All tightening operations should 

be performed with sufficient wrench torque (force 
on the wrench handle) to tighten the unit according 

to good mechanical practice. Use a torque- 
indicating wrench where specified. DO not over- 

tighten, since this may strip the threads or cause 
distortion. Tightening will always be understood to 

include the correct installation of lockwashers, 
locknuts. locking wire. or cotter pins to secure the 
tightened nut. Torque specifications for attaching 
parts are included with the paragraph containing 
the maintenance procedure. 

(0 1 Modification Work Order Application. At 
least every six months. a checkup will be made to 
see that ail modification work orders have been ap- 
plied. A list of current modification work orders is 
published in DA Pam 3 10-Y. Refer to DA Form 
2408-5 (Equipment Modification Record). If a 
field modification has not been applied, promptly 
notify the supporting maintenance officer. No 
alteration or modification which will affect moving 
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parts will be made by organizational personnel, 
except as authorized by official publications. 

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

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

2-12. Specific Procedures 

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



Table Z-2. Pret~entine Maintenance Checks and Sewices 

Organizational maintenance category 

Interval and sequmce 

Bef0l-e 

operation 

1 

2 

3 

4 

3 

0 

7 

H 

0 

1 I) 

I:! 

1 3 

14 

number 

Lhuing 
*ration 

11 

After 
lpratior 

T 
Item to be 
inspected 

TIRES 

LEAKS 

STEERING 

SUSPENSION 

EXHAUST 

RUNNING GEAR 

EXTERIOR 

ENGINE COMPONENTS. 

RATTERlES 

COOLING SYSTEM 

OIL LEVEL AND FILTER. 

FUEL AND AIR FILTERS 

CAR INTERIOR 

LIGHT AND REFLECTORS. 

Monthly schedule (or quarteri! I 

Procedure 

Gage tires for correct pressure. Remove 

penetrating objects such as nails or glass. Check 

for any apparent loss of air. unusual wear. or 

missing valve caps. If required. rotate and 

match tires according to thread design and 

degree of wear. 

Check under vehicle for any indication of oil. 

water. furl. or hydraulic fluid leaks. 

Check steering gear mounting bolts. Inspect 

steering controls for loose or worn drag links. 

damaged seals. and Inbricant fittings. 

Inspect springs and spring shackles for damage. 

Tighten spring U bolts and leaf clips. Check 

shock absorbers and brackets for damage. 

Check snspension arms for damage. 

Check whether muffler and exhaust pipes are 

secure and not damaged. 

Tighten axle shaft drive flange bolts to the 

required torque. Inspect propeller shafts and II 

joints for loose bearings. damaged seals. 

damaged lubricant fittings. and bent shafts. 

Inspect for looseness of bolts and tighten as 

required. 

Make general inspection of body including glass. 

panels. top. fenders. bumpers. bows. tarpaulins. 

curtains. brush guards. hinges. brackets. and 

fasteners. Examine the condition of the paint 

and check markings and name. caution. and 

identification plates for legibility. 

Check belts. connections, and linkage for ap- 

parent damage. Check generator and starter for 

tightness and general condition. 

Check sperific gravity of each cell and record 

specil;c: gravity. Check electrolyte level. Inspect 

cables and check for tightness and condition. 

After test. clean tops of batteries. coat terminals 

lightl! with grease. and if necessary. repaint 

carrier. 

Inspect radiator core. hoses. cap. and gaskets. 

Check core for cllbgging or bent fins. Check 

coolant level and fill as warranted. In cold 

weather. test antifreeze. .4dd as required. If 

necessary. drain radiator block. Flush and refill 

cooling system and add rust inhibitor unless 

antifreeze wntaining rust inhibitor is used. 

Check oii level. Add oil as required. If oil change 

is necessary. change oil and replace filter. 

Service filters per lubrication order 

Inspect inside of vehicle. Check interior of cab for 
clean condition. Inspect seat frames and 

upholstery. Check operations of windows and 

doors. Check condition of mirrors. 

‘rest operation of lights. Clean all vehicle light:: 

prior to operating. C!ean and check all 
reflectors. 

Paragra* 
reference 

l-8; and 7- 

142 

!-70. “a.,. 
2-0X. and 

2-l 33. 
z-1 40 an a 

Z-1.,1 

I-1 h.l. ‘- 
163. and 

-‘-I 60 

?-WI 

J-111. “- 
I IO. ‘_ 

121. and 
2-I “3. 

!-I 03 

through 

‘-180 and 

TM o- 

“:<zo- 

2 12-l 1). 
2-00. Z-08. 

3-l’. 3- 
13. and :I- 

I t. 

Z-03 and Z- 

0 ., 

“-0’. ‘-03. 

and Z-04 
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Table 2-2. Preventive Maintenance Checks and Services --Contintlt:d 

Organizational maintenance categor! 

Interval and sequence 

Before 
*ration 

number 

During 
operation 

ZF 
peratiot 

2. i 

“0 

‘7 

T Item to be 
inspected 

HANI)BRAKE 

5TARTER AND SWITCH. 

INSTRL!MENTS 

HORN 

CLUTCH 

:NGINE PERFORMANCE. 

XEERING 

<RAKES 

I’KANSMISSION ANI) 

‘lX4NSFER. 

.;NCStiAL NOISFS . 2 

I’EMI’ERATURE 

TKANSFER 

l.UBKICATIC)N 

b I?;CHES. 1’OWER 

FIN i\L KO.41) CHECK 

I’L BLICh’l’lOS .A> I) FORYIS 

Paralpaoh 
Procedure 

Release handbrake and check to see that 

brakeshoes are free and are completely released 

from drum. 

Check starter for an!- unnsnal noise. Check to 

insure starter motor engages rmouthly and turns 

enpine with normal cranking speed. 

(:heck all instrument panel gages for normal 

readings during test drive. 

Soiind horn if tactical situation permits. to 

determine if signal is normal. 

Check clutch free travel. Determine if action of 

pedal return spring is satisfactory. K’ith 

transmission in nentral. depress c!utch pedal 

and listen for unusaal noise which may indicate 

a defective release bearing. Note if clutch 

disengages completely or if it has a tendency to 

drag. Note if clutch engages smoothly or if it 

chatters. grabs. or slips. 

After warming rngine. notice if idling speed is 

correct. Listen for any unusllal noises at idle and 

top speeds. Speed up vehicle on level stretch to 

see if it will reach. hut not exceed specified 

p’verned speeds. 

Cherk steering for loosenrss w.hile vehicle is 

moving straight ahead. 

Check braking effect. feel. side poll. noise. chatter. 

and hand control. 

Note operation in all pears and ease of shifting 

Listen for iinusual noises. Note any stiffness 01 

tendency to slip out 0f gear. 

I)ilring test drive. listen for loud or nnrrsual noise5 

(Zaationsl! feel tern perature of brakedrnms. hubs 

axles. transmission. transfer. and differential 

Overheated parts mentioned above may indicatl 

improper adjustment or excessive friction due tc 

lack of or excess lubricant. 

Inspect transfer for signs of malfrmction ant 

Iiil’ric~ation leaks. Shift transfer into botl 

ranges. observing an! iinu3i’al stiffness 0 

shifting lever. unusual noise. or excessive vih 

ratiwl of shifting lever indicative of loos’ 
nl*>llntinp, 

I,ul)ricatta vehicle in nccd)rciance with lubrication 

order 

I nsprct transmission poww take-off. front 1, incl 

drum line. tlriw shaft. and shearpin. Cl’rcl 

cxrrf11 II\ for broken shearpin. Test operation o 

front \xinch. 

e 

1 I 

1 : 

k 

f 

I 

r 

I 
< 

I I 

I-27 and 2- 

2:: 

!-.iR 

! _ 3 .i 

Z-137 

1-12.5. 2_ 

IL”). and 
‘-130 

?- I0.i. ‘_ 

I!)(‘. and 

2-10; 
I31 o-2320- 

1’1 ‘-I 0 

2-I 0.r. 

“-107. 

2-I I::. 

“- I IO. 
‘_[-‘I* c- 

I’:{ ‘_ 
ICO. iI”< 1 
‘-I ix. 

I-2 



Table 2-2. Preventice Maintenance Checks and Services -Continued 

Organinational maintenance categor? 

Interval and sequence 

Before 
ooeration 

During 
wratiori 

After 
peration 

r Item to be 

OLD-STARTING AID 

LEL 1’L:MI’ AND FUEL 

LINES. 

I’EI, FILTERS 

AR11 I’01 CLOSURE 

0’1’ W’ATEH HEATER 

ERSONNEL SHELTER 

HEATER. 

OWEN I’LANT HEATER. 

ERSONNEL HEATER 

~LECTKICAI, WIRING. 

SHAUST TUBES 

NGINE COOLANT CON- 
NECTIONS. 
KRSONNEL, HEATER AND 

DEFROSTER CONTROLS. 

ERSONXF:L H E A T E R 

CONTROL BOX. 

ERSONN’L HEATER 

EMERGENCY SWITCH. 

ENTILATOR RLOK’ER AND 

SU’1TCHF.S. 

Procedure 

ITEMS SI’ECIAL TO W’INTERIZATION 

til’l’S .AND I’ERSONNEL HEATER 

Check all attaching components for looseness. 

dents. and other damage. Repair or replace 

damaged parts as necessary. Remove any ac- 

cumulated dirt and insure mountings are +cnre. 

f<emove lower cover. clean. and inspect fuel 

strainer screen. Replace screen if distorted or 

collapsed. Inspect all fuel lines for leaks. Make 

repairs as necessary. 

Remove and clean furl sediment howls and filter 

elements. Inspect elements and gaskets and 

replace if damaged. 

See item 3 I 

See item 3 I 

See item 3 I 

Inspect complete wiring harness for frayed, 

cracked. and worn insulation. broken strands. 
and loose and dirty connections. 

Lx-amine personnel heater exhaust tubes for 

hreaka. restrictions. leaks. and loose con- 

nections. 

Check for evidence of coolant leaks and damaged 

horrs 

:.:heck handles for operation and cables for proper 

attachment 

rest operation of indicator light 

Make rrwe switch is in the ON position 

iw item I< I. 

- 

Paraqaph 
relerence 
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Section V. TROUBLESHOOTING THE VEHICLE 

‘t-13. General 

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

Z-14. Procedures 

This manual cannot list all malfunctions that may 

occur. nor all tests or inspections and corrective 
actions. If a malfunction either is not listed or is not 
,rri\,en c.orrective action. isolate the system in which 
trouble oc’curs and then locate the defective 
con1 ponent. Do not neglect the use of any test 
in.itrumt~ntr; such as voltmeter. ammeter, test lamp. 
hydrometer. and pressure and vacuum gages that 
art available. Standard automotive theories and 
principles of operation apply in troubleshooting the 
vehic*lc. Question the vehicle operator to obtain the 
maximum num her of observed symptoms. The 
greater the number of svmptoms of troubles that 
can be 1x\-alnatrd. the easier will be the isolation of 

the defect. 

Table Z-.3. Troubleshooting the Vehicle 

Malfunction 

Does nclt hold parked vehicle 

Brake drws and overheats 

Ijragping brakes 

0 Brakes grab 

I 

Corrective Action 
-- 



Table 2-3. Troubleshooting the Vehicle ---continued 

lrem 

so 

i One brake grabs 

Noisy brakes 

Uneven braking 

10 

11 

12 

Clutch slips or drags 

Clutch chatters 

Engine overheats, temperature rises 
over 200’ F. 

Malfunction Probable Cause Corrective Action 

SERVICE BRAKES-Continued 

4. Improper brake adjustment 
5. Weak or broken brake shoe 

retractor spring. 
7. Brakeshoe binding on anchor pin 

d. Wheel bearings (front) defective 
or out of adjustment. 

e. Rear wheel bearings defective or 
out of adjustment. 

f. Restricted brake line 

a. Defective brakeshoe assembly 

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

a. Improper brake adjustment 
b. Insufficient lubrication 

c. Worn brake lining 

d. Grease on lining 

e. Brakeshoe retractor spring weak 
or broken. 

f. Brakedrum out-of-round 

CLUTCH 
Insufficient free pedal travel (less 

than one inch). 
Loose, broken. or defective clutch 

mounting bolts, insulators, or 

brackets. 

COOLING SYSTEM 
a. Lack of coolant 

b. Coolant leaks 

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

g. Clogged radiator 
h. Defective or improper radiator 

pressure caps. Obstruction 
preventing free air flow through 
radiator. 

i. Inlet or outlet hose collapsed 

j. Sludge in cylinder block 

k. Plugged water jacket 

‘1. Scale in cylinder block 

Adjust brakes (para 2-125) 
Replace spring (para 2-1311 

Lubricate anchor pin IL0 9-2320- 
“12-12) 

Adjust or ‘replace (para 2-1401. 

Inspect bearings, adjust and lubricate 
or replace as necessary lpara 2- 

1411. 
Locate and replace line (para 2-133 I. 
Replace brakeshoe assembly (para 2- 

131). 
Replace drum lpara 2-13 1) 
Replace parts as required (para 2- 

131). 
Adjust brakes (para 2-125) 
Lubricate according to LO 9-2320- 

212-12. 
Replace brakeshoe assembly (para 2- 

1311. 
Replace brakeshoe assembly (para 2- 

131 I. 
Replace spring t para 2-131) 

Replace drum t para 2-131) 

Adjust pedal linkage (para 2-137). 

Inspect transmission attaching bolt, 

propeller shafts, universal joints, 
and bearings for improper or loose 
connections. Tighten as required 
(para 2-1051. 

Replenish water in radiator. Add 
antifreeze when conditions 
warrant. 

Inspect cooling system for leaks. 
Tighten or replace hose as 
necessary lpara 2-91 and 2-941. 

Replace pump (para 2-98) 
Replace radiator (para 2-9i) 
Adjust belts (para 2-96) 
Remove and inspect thermostat (para 

2-951. Replace. 
Clean and flush radiator lpara 2-93 t. 

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

Check condition of hoses and replace 

i para “-941. 
Drain. flush. and refill cylinder block 

(para 2-43). 
Drain system lpara 2-93). 

Disconnect radiator hose, and 
reverse flush the radiator. Refer to 
TM ‘i.iO-254. 

Clean and neutralize system. Refer to 
TM ;,,O-254. 



Table 2-3. Troubleshooting the Vehicle -Continued 

Malfunction probable Cause 

Engine overheats, temperature rises 

over ZOO0 F.-Continued 
COOLING SYSTEM-Continued 

m. Improper draining at service 

n. Engine compartment side panels 

open. 

Overcooling. (Inability to attain 

engine operating temperature after 

suitable warmup.) 

Engine will not crank 

a. Defective thermostat 

b. Inaccurate temperature gage 

ENGINE 

a. Defective batteries. wiring con- 

nections, or starting system 

Engine cranks but fails to start 

6. Starter defective 

a. Fuel tank empty 
b. Engine flooded 

c. Insufficient cranking speed 

d. No spark 

e. Carburetor ‘choke inoperative 

f. Clogged fuel tank ventline, fuel 

lines. or fuel filters. 

g. Fuel pump inoperative 

Engine does not attain maximun 

revolutions per minute. 

a. Faulty ignition system 

b. Insufficient or improper grade of 

oil. 

c. Improper valve adjustment 

d. Sticking valves 

e. Faulty compression 
f. Increased back pressure due to 

clogged or collapsed muffler or 
tailpipe. 

g. Clogged fuel filters 

h. Faulty fuel pump 

i. Accelerator linkage improperly 

adjusted 

Engine misfires at idle speed 

j. Clogged air cleaners 

k. Distributor out of time 

a. Carburetor idling setting incorrect 

b. Choke improperly positioned 

c. Spark plug gaps improperly set 
d. Faulty distributor operation 

e. Vacnum leak 

f. Improper valve clearance 

g. Leaky cylinder head gasket 

h. Defective or sticky valves 

Ikwl 
so. 

12 

13 

14 

I 5 

1 h 

1; 

2-10 

Corrective Action 

Redrain and refill (para 2-921. 

Close engine compartment side 

panels. 

Replace lpara 2-9.5) 

Replace gage lpara 2-99) 

Check electrolyte specific gravity. 

Replace defective batteries (para 2- 

041. 
Replace starter (para 2-2’7) 

Fill tank 
Push choke in, open throttle and 

crank engine to remove excessive 

fuel. 

Recharge batteries 

Refer to ignition circuit tests (para 2- 

181. 

Inspect choke valve for proper 

operation and adjust choke controls 

lpara 2-i9l. 
Clean lines and / or filters (para 2- 

x5 I. 

Test pump; replace if defective lpara 
‘-831. 

Refer to para 2-18 

Drain cylinder block and refill to 

correct level with proper grade of 

oil (LO 9-2320-212-12). 

Notify direct support maintenance 
personnel. 

Notify direct support maintenance 

personnel. 
Test compression (para 2-66) 
Clean or replace muffler or tailpipe 

(para 2-90). 

Clean filters lpara 2-84) 
Refer to item 1Sg 

Check linkage and adjust as 

necessary I para 2-79 1. 
Remove and service air cleaners 

(para '-iSi. 
Adjust timing (para Z-i91 
Adjust idling setting and throttle 

linkage I para I-i9 I. 
Adjust choke control and linkage 

lpara Z-881. 
Adjust spark plug gap lpara 2-li). 
Inspect breaker points. If burned or 

pitted. replace tpara 2-22). Adjust 
point opening (para 2-231. 

Use engine oil to check for leaks at 

throttle shaft, carburetor flange 
and inlet manifolds. 

Notify direct support maintenance 
personnel. 

Notify direct support maintenance 
personnel, or replace lpara 2-691. 

Check engine vacuum (para 2-66~. 

Notify direct support maintenance 

personnel if gage reading is erratic. 



Table 2-3. Troubleshooting the Vehicle-Continued 

Itern 
iv0 

18 

19 

20 Engine overheats 

21 

22 

2. 3 

24 

2i 

- c I 

Malfunction 

Engine misfires at high speeds 

Engine idles too fast 

Engine falters 

c. Late ignition timing 

Clogged or worn carburetor parts 

Engine backfires a. Crossed sparkplug cables 

Excessive oil consumption 

Engine oil pressure low as indicated 
by oil pressure gage. 

Excessive noise on increased ac- 
celeration. 

Excessive noise with engine idling 

Defective exhaust system 

a. 

b. 

c. 
a. 

b. 

C. 

a. 

ENGINE-Continued 

Faulty ignition system 

Restricted fuel lines or fuel filter 

Defective fuel pump 
Improper carburetor idling ad- 
justment. 

Improper accelerator linkage 
adjustment. 

Intake manifold gaskets leaking 

Low coolant in system 

b. Lean air-fuel mixture 

b. Cracked coil ‘or distributor cap 

C. Out of time 

a. Oil leaks 

b Engine overheating 

c. l’oor compression 

P. Inadequate engine oil supply ; low 

level. 

5. 
c. 

d. 

Defective oil pressure gage 
Defective oil pressure sending 

unit. 
Improper oil viscosity 

Insufficient lubrication 

Insufficient lubrication 

EXHAUST SYSTEM 

a. Defective or restricted muffler or 
exhaust pipe. 

I 
-- 

Corrective Action 

Refer to table “-4, item 3, 
troubleshooting--electrical system. 

Clean lines and / or filters (para 2- 
831. 

Kefer to item 1 .ig 
4djust carburetor idling mixture 

(para Z-791 and adjust throttle 
adjusting screws (para Z-79). 

4djust linkage lpara Z-881 

Inspect gaskets for leakage lpara 2- 
08 1. 

Check coolant level in radiator and 
fill to slightly below bottom of filler 
neck; add antifreeze as necessary 

I para Z-9”). 

Adjust carburetor (para 2-‘i9). In- 
spect engine for leaks at manifold 
and carburetor gaskets. 

Check ignition timing and adjust 
(para Z-20). 

Kcplace carburetor (para 2-821 
Notify direct support maintenance 
personnel if engine still falters. 

Check cables for proper firing order 
t para 2-l; 1, sequence (l-5-3-6-2- 

4). 
Inspect distributor cap and coil for 

cracks or carbonized spots, in- 
dicating current leakage. Inspect 
all carbon tips in cap. Replace cap 
or coil if there are any cracks or 
carbonization lpara Z-21). 

Check ignition system timing lpara 2- 
“01. 

inspect engine, engine components, 
and ground under engine for oil 
leaks. Tighten leaking connections 
and repair or replace broken lines. 

Refer to item 20 
Test compression on all cylinders 

(para Z-60). If variations between 
cylinders exceeds 10 psi notify 
supporting maintenance personnel. 

Check engine oil for proper level and 
proper viscosity : replenish oil I LO 
0-2320-212-12~. 

Replace gage (para 2-53) 
Heplace sending unit lpara 2-551. 

Drain and refill with oil of proper 
viscosity (LO 9-2320-2 1 Z-1 21. 

Check for low oil pressure and high 
oil consumption. Add oil if required 
(LO O-2320-21 2-12). Notify direct 

support maintenance personnel if 
these conditions persist. 

Refer to item ‘5 

Clean or replace muffler or exhaust 

pipe (para Z-901. 
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Table Z-3. Troubleshooting the Vehicle-Continued 

Malfunction Probable Cause Corrective Action 

Defective exhaust system-Continued 

‘lighten or replace flange clamps as 

required (para 2-68). 

l’intle loose in housing 

EXHAUST SYSTEM-Continued 

5. Loose or defective manifold and 

exhaust pipe flange clamps. 

FRAME 

P. Loose slotted nut 

b. Worn washer 

Remove cotter pin and tighten nut 

(para 2-160). 

Readjust pintle hook assembly as in a 
above or replace washer (para 2- 

16()). 

c. Dry, needs lubrication Free pintle and lubricate per LO 9- 

“320-212-12. 

Difficult to turn steering 

FRONT AND 

R EAR AXLES 

E. Hydraulic power unit inoperative 

b. Tires under-inflated 

c. Lack of lubricant 

Check oil level in steering system (LO 

0-2320-212-20). Notify supporting 

maintenance personnel. 

Check tire pressure and inflate, as 

specified on servicing data plate 

affixed to instrument panel. 

Lubricate steering knuckle. tie rods, 

and drag link ends according to LO 
9_732()_21’_12. 

Item 
Sn 

27 

28 

29 

d. Bind in steering knuckles 

30 Hard steering ; wandering a. Axle shifted 

b. Tires unequally inflated 

31 

3’ 

2-12 

Continuous noise 

c. 

d. 
a. 

Front wheel bearings out of ad- 

justment. 

Insufficient toe-in 

Wheel bearings in need of 

lubrication. 

b. 

C. 

Front or rear wheel out of ad- 

justment. 

Tires improperly inflated or 

damaged. 

Excessive backlash Axle flange nuts loose 

Jack up front axle to clear wheels off 

ground. Disconnect drag link at 

steering level left end assembly 

(para 2-149). Turn wheels from 

side to side. If binding, disconnect 

one end of tie rod from steering 

lever. If binding persists and 

lubrication dots not free knuckle, 

notify supporting maintenance 

personnel for replacement of front 

end assembly. If an emergency, 

replace (paras 2-l 16 and 2-l Ii), 
Measure from front spring rear eye to 

a fixed point on axle. Compare with 

like measurement on opposite side. 

If they do not agree, inspect for 
broken front spring main leaf and 

center bolt. Check for loose or 

broken U bolts or springs. Replace 

defective parts (para 2-119 or 2- 

1’3). 

Check tire pressure and inflate as 

specified on servicing data plate 

affixed to instrument panel. 

Adjust wheel bearings (para e-1411. 

Adjust toe-in (para 2-l 14) 

Lubricate bearings according to 

lubrication order I LO 9-2320-212- 

12). 

Check bearings for wear and ad- 

justment (para 2-141 I. 

Inflate tires properly lpara l-8g/. 

Replace damaged tires (para 2- 

144). 

Tighten nuts to recommended torque 

lpara 2-l 10). 



Table 2-3. Troubleshooting the Vehicle -Continued 

33 Excessive or uneven tire wear a. Improper wheel alinement 

6. Improper brake adjustment 

c. Improper tire inflation 

34 Binding in front axle shafts a. 
b. 

Excessively worn universal joints 

Spacer washer not installed in axle 

shaft. 

3.5 Heater will not ignite a. 
b. 
C. 

HEATING SYSTEM 

Burned out fuel pump 

Shutoff valve closed to gas tank 

Restriction in fuel line 

Heater stops operating a. Burned out fuel pump 

b. Restriction in fuel lines 

c. 

d. 

Restriction in check valve 

Clogged fuel filter screen 

Excessive noise a. 
POWER TAKE-OFF 

Noise from transmission may be 

transmitted to power takeoff. 

Noise from transfer power takeoff 

may reflect through transfer. 

38 Excessive noise or vibration 

b 

a. Lack of lubrication 

PROPELLER SHAFTS 

h. Worn universal joint part, 

c. Worn slip joints 

d. Loose drive flange 

e. Shaft sprung from contact with 
obstruction. 

30 

40 

Steering wheel difficult to turn 
Inability to maintain straight course 

(wandering or weaving). 

STEERING SYSTEM 

Bind in steering knuckle 
a. Steering gear drag link ends loose, 

or improperly adjusted. 

b. Steering gear tight or worn 

Malfunction Probable Cause Corrective Action 

FRONT AND REAR 

AXLES-Continued 

Adjust toe-in (para 2-114). If thi, 

does not correct deficiency. notif) 

direct support maintenance per. 

sonnel. 

Adjust brake (para ?!-I?.5 or 2-1’791. 

Jnflate tires evenly lpara I-8gj and 

refer to item 306. 
Replace worn parts lpara 2-llZ1. 

Check end-plug of shaft by moving 

shaft in and out of housing. Install 

spacer if movement is over 1 / 1 h 

inch (para Z-1191. 

Replace fuel pump (para Z-83) 

Open shutoff valve 

Check and clear all fuel lines (para ?- 

1131. 

Replace fuel pump f para 2-83 t. 

Check and clear all fuel lines lpara Z- 

x31. 

Check and clear check valve lpara Z- 

831. 

Clean or replace filter screen f para Z- 

841. 

Check for loose power takeoff 

mounting screws and tighten. 

Continued noise indicates worn 
gears or bearings in transmission or 

PTO. Notify direct support 

maintenance personnel. 

Check for loose mounting screws and 
tighten. Check oil pump to see that 

it is operating properly. Continued 

noise indicates worn gears or 

bearings. Notify direct support 

maintenance personnel. 

Lubricate according to lubrication 

order IL0 0-_“3~0-~1~-1~). 

Replace worn parts (para Z-11 1 I. 

Remove propeller shaft (para Z-1 111. 

Check condition of slip joint splines 

and replace slip joint (para Z-1 11 I. 

Tighten flange bolts attaching drive 
flange to propeller shaft and 

transmission (para Z-1 111. 

Replace propeller shaft (para Z-1 I1 I. 

Refer to malfunction 2Od. 
Inspect and adjust drag link end 

(para Z-140). 
Inspect and adjust or aline (para Z- 

1461. 

2-13 
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Table 2-3. Troubleshooting the Vehicle -Continued 

II,‘:11 

\8, ! .- .- 
Malfunction 

10 I Inabilitv to maintain straight course STEERING SYSTEM-Continued 

I wandering or weaving t.“-Continuec 

Insufficient flexibility 

I \(.ga+sive noise 

Ii 
I 
I 

i 
I 
1 
I 
1 
I 

1 
i 
4 

I 

i 

c. Shock absorbers inoperative Disconnect shock absorber links and 

test action. If little or no resistance 

is felt. replace shock absorbers 

lpara Z-1661. 

a. Insufficient spring shackle pin Lubricate spring shackle LO O-2320- 

lub:,;cation 21 ‘-12. 

b. Froze-. ;;pring shackles Free and lubricate shackles tpara 2- 

164. ‘-1031. 
c. Shock absorbers inoperative Disconnect shock absorber links and 

test action. If little or no resistance 

is felt. replace shock absorbers 

(para Z-1661. 

a. Shock absorbers inoperative Disconnect shock absorber links and 

test action. If little or no resistance 

is felt. replace shock absorbers 
lpara ‘-1661. 

b. insufficient fluid in shock ab- Replace shock absorbers tpara 2- 

sorbers. 106,. 

a. Worn spring pins or shackle bolts Use pry bar to test wear of pins and 

bolts. Replace lpara Z-164, 2-1651. 

b. Worn or broken shock absorber inspect links for wear, damage or 

looseness. Replace shock absorbers 

I para 2-1661. 

c. Spring leaf failure at spring eye Replace spring (para 2-164, 2-lG51. 

d. Spring leaf failure at center section Replace spring. Tighten U bolts to 

of spring. recommended torque lpara 2-164. 
-‘-10.51. 

TRANSMISSION-TRANSFER 

a. Insufficient lubrication Check level and if required, add 

lubricant according to lubrication 

order IL0 9-2320-212-121. 

b. Propeller shaft misalined or out of Check universal joints for worn 

balance. needle bearings l para 2-l 11 I. 

Replace. Check propeller shaft for 

alinement and check flanges for 

IOOSP mounting bolts (para 9-l 11 I. 

Adjust and tighten. 

c. Gears or bearings broken, worn, or Notify direct support maintenance 

loose on shafts. personnel. Replace transmission 

(para 2-lo.,). 

a. Loose drain plugs Tighten drain plugs lpara Z-10.51. 

b. Damaged gaskets, seals, or Notify direct support maintenance 

housing. personnel. Replace transmission 

(para 2-1051. 

Overfilled Check lubricant level and drain to 

level of filler plug. 

Notify direct support maintenance 
personnel. Replace transmission 

I para 2-10.5 I. 

Notify direct support maintenance 

personnel. 

Notify direct support maintenance 

personnel. Replace transmission 

1 para “-1 0.5 1. 

Use proner shiftina nrocedure. 

a. Excessively worn gears 

b. Gears do not fully engage 

c. Rent shifting fork 

a. 
b. 

Poor shifting technique 

I)ragging clutch 

Probable Cause 
-- 

Corrective Action 

a. 
b. 

WHEELS AND TIRES 

L nequal tire pressure 

Tires of unequal rolling radii used 

on dual wheel. 

i\dju& clutch (par; >-137 1 

Inflate tires properly (para 
Match tires lpara 2-1421 

I-8g). 



Table 2-3. Troubleshooting the Vehicle-Continued 

Item 
No Malfunction 

Kscpssivp or uneven tire wear- 
Continned 

W hepl pounding 

\\ inc-h does not oppratp 

-r 

i 

t 

! 

i 

I 
I 

I 

I 

I 

- 

Probable Cause 

WHEELS AND TIRES 

-Continued 
c. Uneven vehicle load distribution 

d. Front wheels misalined 

c. Front whpel bearings damaged or 

worn. 

f. Wheel and tire assembly ant of 

balance. 

a. Front or rear hub bearings 

dam aged. 

b. Wheel and tire out of balance 

c. Wheel bent 

a. Tires on front wheels improperly 

inflated. 

b. Hen1 wheel or rim 

c. \Vcwn. loose. or damaged front 

u heel bearings. 

d. vi oru tit, rod ends 

e. ‘Fire and whel aswnlbly out of 

balanw. 

a. 1’owt.r takeoff not engaged 

1). Shearpin failure 

c. I)rllm c~lutcth not pnpagpd 

Hrakp slipping 

Brake\ inwrrpctly adjusted 

a. I,ac*k of lubrication 

(>. \\ orn or tlamaged internal parts 

Section VI. TROUBLESHOOTING THE ELECTRICAL SYSTEM 

2-15. I)wcription 

il. (;c*nc,r;dl. This section provides information to 

lo(+atc and correct problems in the rlectrical system. 

A troubleshooting- tablr I table Z-41 and diagrams 

showing locations of the various electrical com- 

pncnts Ifig. 2-3 through Z-01 are included. 

RAPD 1963241 



BATTERY-TO-STARTER CABLE ’ 

r 

@ 

INNER BATTERY 

0 

OUTER.BATTERY 

RAPD 196357 RAPD 196364 

Figure 2-4. Starting system wiring diagram. Figure 2-5. Generator system wiring diagram. 
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HEAD 

II%+ 
e/o ARKER 

LAMP 

!2%- 
LAMP = 

I * 491 4 483, 484, 20 

2 

B/O MARKER 
LAMP 

I 

L 

68 t I” OUTER BATTERY 
7 

L 

r 

CIRCUIT BREAKER (HORN) 

ko CIRCUIT BREAKER (HEATER) 

)‘I 
38 

:IRCUIT BREAKER (SURGICAL 
AND DOME LAMPS) 

27 

17 IGNITION SWITCH 

INSTRUMENT CLUSTER 

T$; 
SURGICAL LAMP 

RIGHT TAIL LAMP 

lrl RI B 
1 40 PANEL LIGHTS 

.I 23 0/O STOP LAMP 

I II w-- 20 0/O MARKER AND B/O TAIL LAMP 

L 22 SERVICE STOP LAMP 
C 

- 21 SERVICE TAIL LAMP 
LIGHT 5’ 

SWITCH M 
16 DIMMER SWITCH 

- 491 PARKING LAMP 
1 

- 1 19 B/O DRIVING LAMP 
D . 

RAPD 196367 

758 

19 
,I. 

LIGHT 

LEFT TAIL LAMP 

Figure Z-6. Lighting system wiring diagram. 



I). ISlcctrical System Circuits. Electrical circuits 
for this vehicle will be covered under six major 
c*ategories as listed below : 

Ignitilm 
Startc~r 

(; wtwltor system 
I.iplit 
‘I’urn signal 
Ilat1tvit.s 

c. Twt Equipment. The test procedures covered 
in this section are based on the use of low voltage 
c*irc:uit tester (fig. 2-7 1. carbon pile resistor and field 
rheostat (fig. 2-81 and adapter Set (fig. 2-9). Test 
fnocedures used may also be made on the vehicle 
using any suitable voltmeter, ammeter, or oh- 
nlrnc~tcr having the required electrical range. 

A Adapter 
R Adapter 
C Adapter 
I) Adapter 
E Adapter 

Figure 2-9. Adapter set. 

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

(2 1 To insure correct meter readings, the 
positive (+ 1 test lead clip for either the test volt- 
meter or the test ammeter must always be con- 
nected at the emanating source of current flow. For 
esample. if the current is flowing from the 
generator to the batteries, the positive I + ) test lead 
must be connected to the generator side of the 
c.irc.uit. 

tl. (;c*ncv;ll ln.s*ructions. 
i I ) Prior to performing any test with meters, 

observe the following instructions: 
(u/ Be sure of test being made. To insure 

correct testing. sequence listed in individual tests 
mtlst be followed. 

(1)) Always select a meter range highter 
than th(h esptbcttd reading. 

(c./ Ammeters are always inserted in the 
c*nrrent carrving line in series. Breaking ammeter 
c.onnt~c.tions opens the line. 
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(d) Voltmeters are always inserted across a 

load, in parallel. Breaking voltmeter connections 
disconnects the voltmeter. 

(e) Always connect the negative leads 
marked (--_) first. 

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

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

WARNING 
Remove rings, watches; etc., prior to 
performing any electrical troubleshooting 
to prevent accidental short circuits and / or 
electric shock. 

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

Item 
NO. Malfunction 

N 0 spark. i Battery-generator in- 

dicator pointer shows low or no 

reading. I 

No spark. t Battery-generator in- 

dicator reads normal.) 

Engine misfires at high speeds 

Engine does not attain maximum 

rpm. 

Starter inoperative 

1 
I 
I 

i 

Probable Cause 

a. 
b. 

IGNITION SYSTEM 

Defective ignition switch 

Defective ignition coil or 

distributor. 

c. Distributor breaker points not 

opening or faulty. 

d. Defective distributor capacitor 

a. Defective distributor rotor 

b. Loose electrical connections 

C. Defective spark plug cables 

a. 
b. 

C. 

Spark plugs improperly set 

Distributor breaker point opening 

improperly set. 

Defective ignition coil 

d. Defective ignition wiring 

i’reignition due to defective or im- 

proper spark plugs. 

STARTING SYSTEM 

a. Batteries discharged 

b. Loose. corroded, or broken cables 

Corrective Actlon 

Replace switch (para Z-Z.5 I 
Check continuity of primary circuit 

from ignition switch to distributor. 

If current does not show from 

switch to distributor. replace 

distributor (para Z-101. 

inspect breaker points. If burned or 

pitted, replace (para Z-221. Adjust 

point opening lpara Z-23). 

Replace capacitor lpara Z-ZZ1. 

Replace rotor (para Z-2:! I 
Clean and tighten all electrical 

connections from starter to 

distributor. 

Test each cable by disconnecting 

from spark plug and holding it 

away from cylinder head while 

cranking engine. Replace any cable 

not producing good spark lpara 2- 

171. 

Adjust spark plug gap (para Z-17 1. 

Check breaker point opening and 

adjust t para Z-Z3 1. 

Inspect cables and connections. Test 

coil and replace coil or install new 

coil lpara Z-24). 

Check spark plug and coil cables for 
continuity. Replace when non- 

continuous I para Z- I7 I. 
With engine temperature at normal 

operating range i 10o” F. to 

I 80° F. I. accelerate vehicle in high 

gear. If preignition or spark knock 

is present, a pinging sound will be 

heard. .4ftrr checking ignition 

system thoroughly, replace spark 

plugs (para Z-1 71: if this does not 

correct condition. notify main- 

trnanc’tb prrsonnel. 

Ch(lck rlrctrol>te level and specific 

gravity t para _‘-63 I. Rep1ac.e 

defective batteries lpara Z-041. 
Clean and tighten all electrical 

connections at battery. ground. and 
starter. Replace cable if broken. or 
if terminal clamp is rscessivel! 

c,orroded I para ‘-04 and ‘-“xl. 
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Table 2-4. Troubleshooting-Electrical System. Part l- Continued 

lkw 

.sr, 

8 

9 

ItI 

11 

1: 

1 

1 

2-20 

Malfunction T Probable Cause Corrective Action 

Starter inoperative--Continued is TARTING SYSTEM-Continue< 

lc. 
i 

1 
d. 

a. Noisy starter 

Starter sluggish: will not attain full 
crank speed. 

No output 

Low output: less than 25.5 volts 

High output: more than 28.3 volts 

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

rpm I. 

Belt squeal 

Battery or batteries use too much 
water. 

Battery or batteries do not hold 
charge. 

Defective starter switch 

Defective starter 
Loose starter mounting 

b. 
c. 

d. 

Jlefective drive assembly 
Worn commutator or bushings 
Defective bearing due to lack oi 

lubrication. 
a. Discharged or defective batteries 

b. Dirty or loose terminals 

jc. Sticking brushes, commutator OI 
armature rubbing field coils. 

a. 

b. 

GENERATOR SYSTEM 
Broken or loose belts 
Generator seized 

B urned rectifier 
Broken wire 
J)isconnected wire 
Defective regulator 
Loose belts 
One or both batteries dead 
Loose belts 
Burned rectifier 
Loose connection 
Regulator out of adjustment 

6 One phase shorted on generator 
a. One or both batteries dead 
b. One or both batteries low 
c. Regulator out of adjustment 

1 l: 

I 

I . 2. 

;: 
a. 
b. 

I 
c. 
d. 

' e. 
a. 
b. 

Wire shorted 
Faulty indicator 

Broken connection 
No output of generating system 
One or both batteries dead 
Low voltage setting 
Glazed belts 
One or more worn or broken belts 
Generator seized 
Loose belts 
Seized water pump 
High voltage setting 
Cracked battery case 

a. Voltage limiter setting off 

b One or both batteries dead 
c. Charging system failure 

d. Slipping belts 

Check linkage from starter pedal to 
upper clevis of starter. Energize 

starter switch for testing purpose. 
Test defective switch and replace 
t para 2-381. 

Replace defective starter lpara 2-27 1. 
Tighten starter mounting screws 

(para 2-2iI. 

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

Check electrolyte level and specific 
pravitv lpara 2-631. Recharge or 
replace batteries (para 2-641. 

Clean and tighten terminal con- 

nections I para 2-2i and 2-28). 
Replace starter (para S-27) 

Adjust or replace belts lpara 2-96). 
Replace generator lpara 2-33 and 3- 

10). 
Replace rectifier (para 3-11). 
Replace or repair as required. 
Tighten all wires and connections. 
Replace regulator (para 3-10). 
Adjust belts (para 2-961 
Replace both batteries lpara 2-641. 
Adjust belts {para 2-00 t. 
Replace rectifier t para 3-I I I 
Tighten connectors 
Adjust voltage rheostat (para 3-3). or 

replace regulator (para 3- 10 I. 
Replace generator (para 3-101 
Replace both batteries (para S-641. 
Replace both batteries lpara 2-64). 
Adjust voltage rheostat I para 3-3 b. or 

replace regulator (para 3-8 I. 
Check wiring 
Connect voltmeter with .i&volt scale 

across vehicle battery. Check 
voltage. if between 2i.5 and 28 
replace indicator. 

Check wiring 
Refer to items 1 and 2 above 
Replace both batteries (para 2-64). 
Adjust voltage rheostat lpara 3-3). 
Install new belt set (para 3-14) 
Jnstall new belt set lpara 3-14). 
Replace generator (para 3-10) 
Adjust belts tension (para 2-96). 
Replace pump (para 2-98) 
Adjust voltage rheostat (para 3-3 t. 
Replace defective battery lpara 2- 

041. 
Adjust voltage rheostat i para 3-3 I. or 

replace regulator lpara 3-101. 
Replace both batteries (para 2-641. 
l’erform tests and adjustments (para 

‘-3.5 1. 

Adjust belt tension I para 2-961. 



Table 2-4. TroubJeshooting-Electrical System, Part I- Continued 

hem 

No Malfunction 

Rectifier plates burned (spots larger 

than 1 inch in diameter). 

Headlights do not light 

Frequent lamp failures. High battery- 

generator indicator reading. 

Insufficient’ light. Low battery- 

generator indicator reading. 

Floodlights do not respond to light 

switch. 

Speedometer or tachometer noisy 

Water temperature gage inoperative 

Fuel level gage inoperative 

Oil pressure gage inoperative 

Horn inoperative 

Interference while vehicle is in 

motion with engine not operating. 

Interference only when engine is 

running. 

Variable pitch whining noise which 

varies with engine rpm. 

Probable Cause 

P. 

5. 

c. 

d. 

GENERATOR SYSTEM 

-Continued 

Faulty rectifier 

Insufficient cooiing due to dirt on 

plates. 

Airflow to rectifier blocked by 

foreign object. 

Voltage too high 

8. 

b. 

LIGHTING SYSTEM 

Broken or burned out lamp 

Defective light switch 

C. Broken light cable. 

d. 
a. 

Circuit breaker 
Generator-regulator out of ad- 

justment. 

b. Poor battery connection 

a. Poor lamp or battery ground 

connections. 

b. Loose lamp connections 

c. Discharged batteries 

8. Lamps burned out or faulty 

switch. 

b. FauIty circqit nr wiring or 

defective light assembly. 

c. Brush slipring assembly defective 

INSTRUMENTS. GAGES. 

AND’ SENtiING UNITS 
Binding or kinked flexible shaft 

8. Temperature sending unit faulty 

b. Gage and wiring faulty 

a. FIIPI tank sending unit faulty 

b. Gage and wiring faulty 

8. Sending unit faulty 

b. Gage and wiring faulty 

Electrical circuit broken in horn 

system. 

I~ADIO INTERFERENCE 
SUPl’RESSION 

I AH)SC cahies. bonding. or con- 
nections: frayed insulation in 

vehicle wiring. 
Generator system 

8. hOW or dirty regulator con- 
npctiona. 

- 

I 
1 

I 

I 

I 

I 

I 

F 

( 

( 

I 

( 

I 

I 

I 

1 
I 

1 
I 

1 
I 
I 
t 

( 

Corrective Action 

Replace rectifier (para 3-l 11 

Replace rectifier (para 3-11) 

Remove foreign object and replace 

rectifier (para 3-11 I. 

Replace rectifier (para 3-11) and 

regulator. 

teplace lamp lpara 2-39) 

_Jse a jumper wire across switch 

contacts. If lamp lights, replace 

switch (para 2-411. 

<efer tn lighting circuit diagram. 

Locate break and repair cable as 

necessary. 

teplace regulator (para 3-l 0). 

Zlean and tighten battery and lamp 

ground connections (para Z-65 ). 

Zlean and tighten battery and lamp 

ground connections (para Z-$5 1. 

locate and tighten loose terminal 

connectmns. 

Check electrolyte level and specific 

gravity (para Z-631. Change or 

replace batteries (para 2-64). 

Replace lamps (para Z-391 or switch 

(para 2-41 I. 

\Iotify direct support maintenance 

personnel. 
‘Jntify direct support mainten’ance 

personnel. 

‘Zeplace flexible shalt (para Z-53). 

Replace sending unit (para Z-53). 

!Replace gage lpara Z-53) 

iReplace sending unit (para z-871. 

IRepI ace gage lpara 2-H;) 

IReplace gage (para Z-87 I 
Replace gage (para Z-S.3 1 
check for continuitv tn horn button. 

Replace horn switch (para Z-54). 

Inspect all wiring and replace as 

warranted. Clean and tighten all 

connections. 
Acc.elrrate enginp and turn ignition 

switch off with engine at high 

speed. If noise continues after 

switch is shnt off. cause is in the 

generator system. Replace 

generator I para Z-33 I. 

Iheck ground straps and mounting to 

tletf-rminf if connections are free 
from dirt. paint. or other foreign 

material that could impair con- 

ductivity. Check for tightness I para 

z-441. 
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Table 2-4. Troubleshooting-Electrical System. Part I- Continued 

hem 1 
No , 

-- 

Malfunction 

20 

30 

Variable pitch whir&g noise which 

varies with engine rpm.-Continued 

Variable clicking noise which varies 

with engine rpm. 

Right and left turn signals not 
working (front and rear). 

‘rllro signdtlk remain on (do not 

fidShj. 

- -r--- 
Probable Cause I Corrective Action 

l -- 

RADIO INTERFERENCE 

SUPPRESSION-Continued 

b. Defective generator-regulator 

capacitor. 

I Check generator system (para 2-35, 

1 3-h. and 3-81. 

c. Loose or frayed fan drive belts 

d. Defective generator bearings 

right& or replace belts (para Z-961. 

seplace generator (para Z-33 and 3- 

101. 

a. Ignition system 

b. Improper spark plug gap 

c. Improper breaker points 

d. Defective spark cables 

e. Defective spark plugs 

TURN SIGNAL 

SYSTEM 

a. Vehicle light switch not in correct 

position. 

b. Defective flasher 

c. Wiring from light switch to relay 

box defective (circuits 460-46 1 A 

and 1.51. 

d. Ijefective main light switch 

lcircuit I .i I. 

a. I)tafective or missing turn signal 

control indicator (pilot) lamp. 

b. I)rfrctivr flasher 

c. I)efective relay nr paralleling 

resistor. in relay coil. 

iccelerate engine and turn ignition 

switch off with engine at high 

speed. If noise stops immediately. 

the cause is in the ignition system. 

idjust gap lpara Z-17) 

idjust points lpara B-Z41 

seplace cables (para Z-17 1 
g’ith engine running, disconnect 

cables from plugs one at a time. If 

noise is reduced or eliminated, the 

cause is the spark plug. Replace 

plug (para Z-171. 

l’lace vehicle light switch in either 

STOPLIGHT <rr SERVICE 

DRI,VE position (fig. 2-601. 

Connect jumper wire between 

minals D and H of the relay 1 . 
Make sure turn signal lever on 

steering column is in a turn position 

(right or left) and light switch is 

correctly positioned litem a, 
abnvel. If one of the turn signal 

lights lights continuously, replace 

the flasher unit in the relay box 

(para Z-48). If lights do not come 

on. refer to c beldw. 

Determine if power is available for 

turn signal operation. Connect 

voltmeter nr test lamp between 

terminal A and M at the relay box. 

If no voltage is indicated, connect 

lead between terminal J of the main 

light switch and ground (vehicle 
bndyl. If voltage is present. check 

wiring between the light switch and 

the relay box. Repair or replace 

harness as necessary. 

If no voltage is indicated in the above 

test. place leads between terminal F 

of the main light switch and ground 

(vehicle bndy I. If voltage is present. 
replace vrhiclr light switch. 11 no 

voltage is present. troubleshoot 

current feed wiring back to the 

generator regulator. 

Test lamp. Replace if defective lpara 

Z-~OI. Install lamp if missing (3 1 b 
below. 

Replace flasher lpara Z-48) 

Replace relay bnx (para L’-4’ia) 
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Table 2-4. Troubleshooting-Electrical System, Part l- Continued. 

1ten 
No 

31 

32 

1 T 
+ 

33 

Malfunction 

Turn signals flash too slowly or too 

rapidly. 

Right rear turn signal lamp does not 

light. 

----_ 

Probable Cause Corrective Action 
_ _ .__ 

TURN SIGNAL SYSTEM 

-Continued 

I. IJefective flasher 

i. Incorrect control indicator Ipilot) 

lamp, 

:. Defective relay or paralleling 

resistor in relay coil. 

P. Defective signal/stop light lamp 

(circuit ZZ-460E / Bl. 

Right front turn signal lamp does not 

light. 

c. Control switch defective. 
d. Relay box defective 

b. Open circuit (circuit 

46OE / B 1. 

c. Control switch defective. 

d. Relay box defective 

a. Defective signal lamp in right 

2”_ 

front blackout marker and 

parking light assembly (circuit 

400-J 1. 

b. Open circuit (circuit 460-J 1. 

Keplace flasher f para Z-48 1 
Install corrwt size lamp 

J‘est rear lamp by drpressing brake 

pedal with turn signal lever in 

neutral pokition. Make certain the 

select& lever of the vehicle light 

switch is in !W)l’LIGH’I’ or 

SLHVICE I)RlVE position. If 

service stoplight dc!rs not light. 

lamp is probably def(Wive. Kr~plac~~ 

lamp t para Z-50) with one known 
to tw servireahle and repeat test. If 

lamp still does not light. check for 

corroded lamp soc*k rt or terminal 5. 

or damaged wiring harness. 

Kefer to a above. USP test lamp dir 

voltmetPr to isolate open in circuit 

and make nrcessary repairs. 

Connect jumper wirelsl to terminals 

A. I). and C of the relay box. If the 

right turn signals flash, repair or 

replace turn signal control switcl. 

l para Z-401. If right turn signal 

does not flash, perform voltage test 

in d below. 

Using voltmeter or test lamp between 

terminals k; and M of the relay box. 

determine if voltage is present. If 

no voltage is present, repair or 

replace relay box (para Z-471. 

Krpair Of relay ho\ a 1 

organiaational ca tepr! Cl! 

maintenance level is limited to 

resoldering or connecting loose 

wires in the box or replacing the 

flasher. If voltage is prrsrn t. 
recheck circuit for defective lamp. 

corroded lamp socket or tern>inal*. 

or damaged wiring i TV and b above I. 

:onnect jumper lead betweer tG,r- 

minals A and J of the relay boa. If 

right front signal lamp fails to Ii&t 

continuously. the problem is c*itiler 

a defective lamp. corrosion in lamp 

socket or terminals. or faIrIt> 

\\irinp. K~movc~ and test larlrl trltl 
n~plac*t~ if deffV:tive lpara L’-.ilJal. 

f lamp ih serviceable in tr*t per- 

formt*d in a above. perform vc>ltac4, 

cht*c:k or use tclst lamp to isctila:r 

open c*irc*uit and makta necessa-! 

rtapairs. 

icfer to itcm ‘(Zc * . 
Irlfer to item :IZd except il.c <cr- 

minals J and M for voltage .I.*, ‘< at 

relay box. 



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

Malfunction 

Left rear turn signal lamp does not 

light. 

Left front turn signal lamp does no! 

light. 

- 

_~~__ 

Probablecause 

TURN SIGNAL SYSTEM 

-Continued 

a. Defective signal / stop light lamp 
(circuit 2%461K/B/Dl. 

b. Open circuit (circuit 22- 

461K/ B/ Dl. 

c. Control switch defective. 

d. Relay box defective 

a. Defective signal lamp in right 

blackout marker and parking 

light assembly (circuit 461-L). 

b. Open circuit 

c. Control switch defective. 

d. Relay box defective. 

Section VII. IGNITION SYSTEM 

Z-16. General 

‘I’hr ignition system (fig. 2-3) includes the 

distributor and coil assembly, the spark plugs, 
ignition switch, and the necessary connecting cables 
and wiring. A 24-volt system operates on current 
from the two 125volt batteries. The ignition switch, 
when turned on, completes the circuit to the 

ignition system. All components of the ignition 
system are waterproofed for fording operation. 

8- 17. Spark Plugs and Spark Plug Cables 

0. Spark Plug Cables. Replace spark plug 
cables if rubber or metallic shielding is damaged in 
any way. 

I). Hcvnoce Spark Plug Cables. 
( 1) Unscrew the spark plug cable elbow nuts, 

and remove the cables from the spark plugs. 
(2 1 Remove the nut, lockwasher, and bolt 

frcbrn the spark plug conduit clamp, and remove the 
chmp. 

(3 1 Unscrew the spark plug cable nuts at the 
distributor cap cover, and remove the cables. 

C. Inspect Spark Plug Cables. Inspect cab!es 
Ifig. 2-10) for frayed conduits, broken or missing 
terminal sleeve springs, missing or deteriorated 
terminal sleeve grommets, damaged nut threads, or 
ottlcbr visual damage. Replace cables as necessary. 

Corrective Action 

Refer to item. 32a above. 

Refer to item 32b above. 

Connect jumper wire(s) to terminals 

A, D. and F of the relay box. If the 

left turn signals flash, repair or 

replace control switch fpara 2-491. 

If left turn signal does not flash, 

perform voltage test in d below. 

Refer to item 32d, except use ter- 

minals K and M for voltage check 

at relay box. 

Refer to item 33a, except connect 

jumper wire between terminals A 

and L. 
Refer to item 336 
Refer to item 34~ 

Refer to item 32d, except use ter- 
minals L and M for voltage check 

at relay box. 

CABLE 

W.?D 196325 

Figure Z-11). Spark plug and cable. 

(i. Install Spark Plug Cables. 
(1) Insert the straight end of each spark plug 

cable terminal in the distributor cap cover and 
tighten the nuts fingertight. 

(21 Aline the cable elbows so that all are 
facing opposite the distributor cap cover plug (fig. 
2-l I I. 
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A Generator to regulator cable 
B Oil pressure gage sending unit cable. 
C Priming System inlet line 
D Temperature gage sending unit cable. 
E Battery-to-starter cable 
F Starter-to-regulator cable 
G Starter-to-slave receptacle cable. 
H Accelerator bellcrank lever 
J Accelerator pedal rod clevis 
K Clutch release fork lever 
L Slotted nut 
M Distributor primary cable 
N Master cylinder vent line 
1’ Fuel tank vent line 
Q Front mounting screw 
R Front support plate 
S Support plate bracket 

Figure 3-l 1. Disconnect points at left side of engine. 

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

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

(5) Tighten the nut. 

c. Hcrnove Spark Plugs. 
NOTE 

All plugs are removed in the same manner. 
( I I Unscrew the spark plug cable elbow nut 

and remove the cable from the spark plug. 
(2) Unscrew the spark plug with a deep socket 

wrench. Remove the spark plug and gasket. 
Discard the gasket. 

/. Clean. Inspect. and Adjust Spark Plugs. 
(1 I Clean the spark plugs, using spark plug 

cleaning equipmen’t. 
(2) Inspect the plugs for burned or damaged 

electrodes. broken insulation or damaged threads. 
Replace spark plugs if any of the above conditions 

are evident. 

(3) Measure the gap between the two elec- 
trodes with a spark plug gage. Increase or decrease 
the gap as required by bending the outer electrode 

until the gap is 0.028 to 0.033 inch. 

g. Install Spark Plugs. 
NOTE 

All plugs are installed in the same manner. 

( I) Install a new gasket on the spark plug and 

install the plug in the cylinder head. Tighten the 

plug to 30 foot-pounds torque. 
(2) Connect the spark plug cable ( d (3 1 

above 1. 

2-18. Ignition Circuit Tests 

NOTE 

Prior to making ignition circuit checks, 
voltage check must be made on starter 
circuit to determine if 18 volts are present 

when cranking engine. 
a. Check Engine. 

(I) Adjust spark plug. Remove one of the 

spark plug cables (para 2-17 b 1. Crank engine with 

starter (ignition switch on 1, while holding the spark 

plug cable one-fourth inch from the cylinder head. 
If the spark jumps the gap between the cable and 
cylinder head, remove all plugs, clean, and inspect. 

Adjust the gap. Install the plugs, replacing 

defective plugs, clean, and inspect. Adjust the gap. 
Install the plugs, replacing defective plugs (para 2- 
17 d ). If spark does not jump the gap, proceed 
with check outlined in (2) through ( 121 helow. 

(2) Adjust breaker points. Adjust breaker 

points (para 2-231. 
NOTE 

Servicing the distributor requires its 

removal (par 2-19a 1. 
(3) Clean breaker points. Clean or replace 

breaker points and capacitor (para 2-221. 
NOTE 

Oxidation of breaker points is caused by 
high charging voltage, or oil. 

Refer to paragraph 2-35 i for checking charging 

voltage. If distributor parts are oily, clean parts or 

replace distributor as required (para 2-191. 
141 Ignition coil. Check the ignition coil with 

the distributor removed from the engine (para 2- 
2421 1. and held in a vise. Remove the cap cover 
and connect a test lead from the positive (+ I 
terminal of the coil to the positive I+ ) terminal of 
one of two l2-volt batteries connected in series. 
Connect a second test lead from the negative (-1 
post of the opposite battery to a suitable ground on 
the distributor base. Insert a third test lead in the 
high tension terminal of the coil and hold the end of 
the lead one-fourth inch from the distributor base 
while rotating the distributor shaft. If a spark 
jumps the l/,-inch gap. the coil is satisfactory. If a 
spark dotbs not jump the gap, replace the coil (para 
Z-241. 
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(5 1 Rotor. Check the rotor for burred or 
broken parts. Replace if defective (para 2-22). 

10) Cap spring. Replace or install spring 
(para 2-28 c 1. 

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

(8) I~.+tion switch. Check ignition switch 
( 1) (7) below). Replace defective switch (para 2- 
2.51. 

(0) Check resistance, in primary circuit or 
through breaker points. Check resistance in 
primary circuit ( 1) below) and breaker points 
( c below) and correct as necessary. 

( 10) Fuel system. Refer to table 2-3. 
( 11) Value. Refer to table 2-3. 

NOTE 
If cause of trouble cannot be located by 
performing (1) through (11) above, notify 
direct support maintenance personnel. 

b. (.‘heck Primary Circuit Resistance (Fig. Z- 
I:‘). Primary circuit resistance check is to 

determine the resistance through the ignition switch 
and the primary circuit. 

Fipccw 2-12. Checking ignition primary circuit resistance. 

( 1 I I~~~t;;ll adapter 17-A-2075 in distributor 
r.~~ptacl~~. Disconnect the primary cable from the 
distributor at the receptacle. Install the adapter !C. 
fig. Z-0) in tht> receptacle and connect the cable to 

111th aclaptc~r. 
I:! 1 (.‘onnc*cl roltmc~tc~r positive (fl test 

bad. Conncbct the voltmeter positive (+ 1 test lead 
to the positivtb (+ I terminal of the low voltage 
c*irc:uit tckstc>r and attach the clip end of the lead to 
th(‘ t)attc,ry-to-startc~r cahir at the starter switch 

l~~rt-ninli\. 
(3 1 Conrwct voltmeter negative (-_! test 

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

(5) Change voltmeter negative (-1 test lead 
connection. Change the voltmeter negative (-_) 

test lead from the 50 VOLTS terminal on the tester 
to the 1 VOLT terminal. 

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

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

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

c. Check Breaker Points Resistance (Fig. 2- 
1.3). Breaker points resistance check is to deter- 

mine whether excessive resistance exists through 
the breaker points because of oil, burning, or 
oxidation. 

Figure Z-1.3. Checking resistance through breaker points. 

t 11 Install adapter in cap cover. Remove the 
c*ap c*over plug and the 0 ring packing and install 
i1daptc.r i R fig. 3-c)) in the piug opening. 

(2 1 (x*onnc~ct 7wltmcter positive (+ I test 
l~atf. Conntbct the voltmeter positive (+ I test lead 
to the positivt’ (+ I terminal of the low voltage 



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

(3 1 Connect voltmeter negative (--_) test 
lead. Connect the voltmeter negative (-) test lead 
to the SO VOLTS terminal on the tester and attach 
the clip end of the lead to one of the cap cover 
screws. 

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

(5) Change voltmeter negative (-_) test 
lead. Change the voltmeter negative (-) test lead 

from the 50 VOLTS terminal on the tester to the 1 
VOLT terminal. 

(6) Ohserve voltmeter reading and perform 
nrccssary repairs. Observe the voltage reading on 

the upper scale of the voltmeter. The reading 
should not exceed 0.2 volt. If the voltage reading 
exceeds 0.2 volt, remove the distributor (para 2- 
19 it 1 and clean or replace breaker points, as 
required (para 2-22). 

d. Engine Acceleration. 

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

(2 I Spark plug cables. Disconnect spark plug 
cables from spark plugs and check each cable for 
electrical leakage by holding each cable terminal 
one-fourth inch from the cylinder head. Turn on 
ignition switch, crank engine with starter and, if 
missing is evident. replace faulty cables (para 2- 
171. 

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

(4) Cap. Remove distributor (para 2-19 a 1 
for cracks and burning Replace or install new cap 
(para 2-2 I 1. 

(5) Coil. Refer to I a (4) above). 
(6) Fuel system. Refer to table 2-3. 
(7 I Valves. Refer to table 2-3. 

NOTE 
If cause of trouble cannot be located by 

performing (1) through (7) above, notify 
direct support maintenance personnel. 

C. Check Engine For Full Power. 
(1) Ignition timing. Check ignition timing 

with timing light and adjust (para 2-20). 
(2) Automatic advance. Check automatic 

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

(3) Fuel sytem. Kefer to table 2-3. 
(4) Valves. Refer to table 2-3. 
(5) Exhaust system. Refer to table 2-3. 

NOTE 
If cause of trouble cannot be located by 
performing (1 I through (5) above. notify 
direct support maintenance personnel. 

f. Check Engine At High Speed. 
(1) Spark plugs. Refer to ( d (1) above). 
(2) Spark plug cables. Refer to ( d (2) above). 
(3) Breaker points. Refer to ( D (3) above). 
(4) Coil. Refer to (a (4) above). 
(5) Fuel system. Refer to table 2-3. 
(6) Valves. Refer to table 2-3. 

NOTE 
If cause of trouble cannot be located by 
performing (1) through (6), notify direct 
support maintenance personnel. 

2-19. Distributor and Vent Lines 

a. Remove Distributor. 
(I) Disconnect all spark plug cables at the 

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

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

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

(4) Scribe alining marks on the distributor 
base and the drive shaft collar (P and Q, fig. 2-14) 
to insure proper engagement of the drive shaft end 
with the distributor drive gear slot when installing 
the distributor. 



A tireaker plate cable 

B Coil negative terminal 

C Terminal nuts 

D Coil positive terminal 

E Receptacle or filter cable. 

F Ignition coil 

G Cable cups 
H Coil bracket screws 

J Rotor 

K Breaker spring cup 
L Pivot pin 
M Breaker point spring 
N Spring cup screw 

1’ Base 

(I Drive shaft collar 
R Alining marks 

S Receptacle 

‘I’ Receptacle screws 

Figure 2-14. Alining marks on distributor. 

6. Install Distributor. 
(1) With the timing indicator pointing to DC 

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

(21 Install a new distributor mounting gasket 
on the distributor base. Aline the scribe marks 
t a (4 I above 1 and insert the distributor in the 
cylinder block. 

(3 1 Install the spark advance arm screw 
through the slot in the spark advance arm and into 

the tapped hole in the cylinder block. Tighten the 
screw fingertight. 

(41 Connect the two vent lines at the elbows in 
the distributor base. tightening the vent line nuts. 

t.3) Install the No. 1 spark plug. Insert the 
spark plug cable elbow terminals in the spark 
plugs. Be sure to connect each cable to the correct 

plug, following the firing order shown in figure 2-3. 
Tighten the cable elbow unts. Adjust the ignition 
timing (para 2-201. 

c. Remove Distributor Vent Lines. 

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

(2 1 Disconnect the distributor vent lines at the 
elbows in the distributor base and the air cleaner 
elbow by unscrewing the vent line nuts. Remove 
vent lines. Separate the vent lines from the tension 
clip. 

n. Inspect Distributor Vent Lines and Related 
Parts. 

(11 In-oect distributor vent iines for cracks. 
kinks, dam ed threads, and other visual damage. 
Replaca .liles as necessary. 

(2 1 Inspect the two vent line elbows at the air 
cleaner elbow and the two vent line elbows at the 
distributor base for damaged threads and other 
Gsual damage. If either of the elbows in the 
distributor require replacement, remove the 
damaged elbow and install a new 3 / l&inch, 90°. 
%-inch male pipe end, inverted flared tube elbow. 
If the elbows in air cleaner elbow require 
replacement. replace them (para 2-80 d 1. Tighten. 

e. Install Distributor Vent Lines. 
(1) Install the two distributor vent lines, 

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

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

Z-20. Ignition Timing 

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

b. Connect Timing Light.Remove the spark plug 

cable from the No. 1 spark plug and install the 
timing light adapter (A. fig. 2-91 on the threaded 
end of the spark plug. Connect the spark plug cable 
to the adapter. If the timing light is of the two-lead 
type attach one of the leads to the adapter terminal 
I fig. 2- I.5 1 and the other lead to one of the cylinder 
head cap screws for a ground. 
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the spark, or counterclockwise to advance the 
spark. Tighten the spark advance arm screw after 
correct adjustment has been made. 

d. Check Automatic Spark Advance. Accelerate 

the engine and observe the chalk mark on the fan 
drive pulley. As the engine speed increases, the 
timing light flash should occur before the chalk 
mark is opposite the pointer, indicating that the 

automatic spark advance is satisfactory. If the 

spark advance is not satisfactory, replace the 

distributor (para Z-19). 

2-21. Distributor Cover and Cap 

NOTE 

The key letters noted in parentheses are in 
figure i-17. 

Figure 2-15. Timing light adapter installed. 

NOTE 

If the timing light is of the three-lead type, 
connect the primary lead of the light to an 

outside 6- or 1.2~volt battery and connect 

the secondary leads as described above. 

c. Time Ignition. With the timing light (fig. 2- 

16 1 connected (b. above), make a narrow chalk 
mark 2 degrees before the DC mark on the fan 

drive pulley. 

TA GGG783 

Figure 2-16. Checking ignition timing. 

NOTE 
If the fan drive pulley does not have a TDC 
mark. refer to paragraph 2-98 h. 
(1) Start the engine and run at idle speed. 
(2) Aim the timing light at the timing pointer 

(fig. Z-10). Observe the chalk mark on the fan drive 

pulley with respect to the timing pointer at the 

instant the timing light flashes. The light should 

flash the instant the chalk mark is directly under 

the timing pointer. If the timing light indicates 

adjustment is necessary, loosen the screw that 

secures the spark advance arm to the cylinder 

block. and rotate the distributor clockwise to retard 

Figure 2-17. Distributor base end cover. 

(1 I Rtmove the distributor (para 2-19 a 1. 

i 2 i Rtmove the six cap cover lockwasher 

s(*rt*w.ci I 13) and stbparatr the cover (M 1 from the 

base IG t. Removta the cover 0 ring packing (H 1. 
Rtbmove the cover plug and the plug 0 ring 
packing. 

(3) Unscrew the spark plug cable nuts from 
the cover and remove the cables. 

(41 Remove the three distributor cap lock- 

washer screws (Al and remove the cap (1’1 from the 

(‘ov(‘r. Rt~move the cap spring (N 1 and the six cap 

st*aling washers (fig. Z-181. 



SPAZK PLUG 

Figure 2-18. Installing distributor cap in cover. 

0. Inspection. 

t 11 Inspect the cap cover for cracks or 
damaged threads. Replace cover as necessary. 

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

8.3 1 Inspect the cap spring for breaks or 
distortion. Rtbplace spring as necessary. 

(41 Inspect cover 0 ring packing for 
dett+oration or other visual damage. Replace 
I)acking as warranted. 

1.5) Inspect the cap cover plug for damaged 
threads. Replace cover plug and O-ring packing as 
warran ted. 

C. Ift.~titllatil~n. 

II‘OTE 
‘l’htb key letters noted in parentheses are in 
figure 2- 17. except where otherwise in- 

dicatthd. 

1 I I Install the cap spring (Iv I on the spring 

retainer. 

I 2 1 I’iaw a cap sealing washer on each of the 

sis spark plug cable receptacles (fig. 2-18). Install 
the cap cover over the distributor cap. Invert the 
(*ovtbr and install the three lockwasher screws (A 1 in 
the cap 11’1. Tighten the screws. 

13) Install spark plug cables in distributor cap 

cover 1 para 2- 10 tf ( I ) 1. 
(4) l’osition the cover 0 ring packing (H I on 

the base ICI). 
(51 Position the cap cover (M 1 on the base 

and install thtb six cover lockwasher screws (B I. 

‘I’igbttbn the scrt~wz evenly. 

(0) Install the cap cover plug 0 ring packing 

and plt~g. Tighten the plug. 
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(7) Install distributor (nara 2-19 6 1. 
(8) Adjust ignition timing ipara 2-20). 

2-22. nistributor Rotor, Breaker Points, 
and Capacitor 

a. Removal. 
(1) Remove distributor (para 2-19 a 1. 
(2) Remove cap cover (para 2-21a(2)). 
(31 Pull the rotor (J,-fig. 2-14) from the 

distributor shaft. 
(4) Remove the spring clip screw (N, fig. 2- 

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

(5 1 Remove the capacitor lockwasher screw 
and capacitor (D and E. fig. 2-171. Discard the 
capacitor. 

6. Inspection. 

(11 Inspect the rotor for cracks, broken 
contact, or excessive burning. Replace the rotor as 
necessary. 

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

c. Installation. 
(1 I Position the capacitor as shown in figure 

2-17. and install a lockwasher screw. Tighten the 
screw. 

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

(3) Apply a drop of light engine oil to the 
pivot pin (L. fig. 2-14) and install the stationary 
breaker point on the breaker plate pivot pin, with 
the spring at the inner side (rotor-cam side) of the 
clip post. 

(4) Position the breaker spring clip (K, fig. 2- 
141 over the breaker point spring (M. fig. 2-14) 
alining the holes in the clip, the spring, and the clip 
post. Aline the capacitor cable terminal and the 
hrthakthr point cable terminal with the clip post hole. 
Install a lockwasher on a screw followed by a fiat 
washer. Install the spring clip screw (N. fig. 2-14) 
with washers through the cable terminals, clip post 
holt~ of thta brrakcbr spring clip (K ). and the breaker 
Iboint spring; and tighten the screw into the clip. 

I .5 I install 
Sllilft. 

(0 I Adjust 

i 7 I Install 

(81 Install 

IO I Adjust 

the rotor (JI on the distributor 

breaker point gap (para Z-22). 
cap cover (para 2-2 I c (5 J J. 
distributor (para 2-19 6). 
ignition timing lpara 2-20 c). 

Z-23. l)i*trihutor Brt-aker Point Adjustment 

il . (;(*nc*ral. Whenever adjustment of the 



ignition distributor breaker points is necessary, 

remove the distributor (para 2-19 a 1. 

I>. Adjustment (J’ig. 2-l 9). 

Figure 2-l 0. Adjusting distributor breaker points, 

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

(21 Remove cap cover (para 2-21 a (2)). 
i 3 I Rotate the distributor drive shaft until the 

points are at maximum open position. Loosen the 

adjustable breaker point lockwasher screw enough 
to permit movement of the adjustable breaker 
point. Insert a 0.020-inch thickness gage between 

the breaker point contacts. Turn the breaker point 
adjusting sc,rew in either direction to obtain the 

0.030-inch clearance, Tighten the breaker point 
lockwasher screw. 

(41 Install cap cover lpara 2-21 c(5)). 
i.51 Install distributor (para 2-19 1)). 
(0 I Adjust ignition timing (para 2-20 cl. 

‘L-24. Ignition Coil. and Receptacle 
I Fig. 2-20. I 

a. General. The following service information 

includes removal and installation of the filter which 

is assembled into the distributor. 
1). Remote Ignition Coil (Fig. 2-20). 

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

(2) Remove cap cover (para 2-21 a (2):. 
(3) Remove the two nuts and lockwashers 

from the ignition coil positive (+ ) and negative 
(--_) terminals (B and D). Remove the two cables 
(A and E) from the terminals. 

(4) Remove the two lockwasher screws that 

secure the coil. Remove the two cable clips (if 
provided) and the ignition coil ll+). 

c. Remooe Receptacle and Filter. 
I I) Remove the four lockwasher screws at- 

taching the receptacle to the distributor base (P, 

fig. 2-14). Remove the receptac,lc. On vehicles 

equipped with the ignition filter on tht* dash. 

remove the receptacle gasket. 

(2) Remove the ignition filter, if \,ehicle is so 

quipped. Remove the receptacle seal and the 0 

ring gasket from the filter (fig. Z-ZO1. 

(i. Inspect Ignition Coil. Receptacle. and Fi’lter. 

\ I) Inspect the ignition coil for cracked or 

damaged casing, loose or damaged bracket. 

damaged terminal threads, or corrosion damage. 

Clean the terminals or replace coil as necessary. 
( 2) Inspect the receptacle for cracks. damaged 

threads, or other visual damage. Inspect the cable 

and insulation for breaks or deterioration. Replace 

receptacle. 
(3) On vehicles so equipped, inspect the filter 

cable and insulation, and receptacle seal and gasket 

for breaks or deterioration. Inspect the filter for 

damaged casing or distorted flange. Replace filter, 

gasket, or seal as necessary. 
(4) Inspect the cable clips (on vehicles so 

equipped) for distortion or othtbr visual damage. 

Replace clips. 
18. In.~tilll Ignition Coil. Recrj)taclc. and Filter. 

(1 1 On vehicles with the filter in the 
distributor (fig. 2-I 41, install the 0 ring gasket and 
receptacle seal dn the filter. Insert the filter cable 
into the distributor base and position the filter 
flange on the base. Install the receptacle and the 
four lockwasher screws. Tighten the screws. 

(2 I On distributors without the filter. position 
the rrcrptacle gasket on the distributor base. insert 
thr receptacle cable in the l~ic~ie. and position the 
receptacle and gasket. lnatoll the f~~~rr lockwasher 

screws 1 t 1) above I. 
(3) Arrange the caablta i! thy base so that it will 

not interfere \\,ith installation of the coil. 
(4) Install the coil in the base. alining the 



screw holes in the bracket with those in the 
distributor base (P, fig. 2-14). Connect the cable 
from the filter or receptacle to the positive (+ 1 
terminal of the coil (D. fig. 2-14) and connect the 
breaker plate cable to the negative (-_) terminal of 
the coil (B, fig, 2-14). Install a lockwasher and nut 

on each terminal. 
(5) Position a cable clip (G, fig. 2-14) over 

each cable, alining the clips with the screw holes in 

the coil bracket. Install the two lockwasher screws 

through the holes in the cable clips and coil bracket. 

Tighten the screws. 

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

(7) Install distributor (para 2-19 b 1. 

2-25. Ignition switch 

a. General. 

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

results in short c.irc.uitirlp ancl Illtir:latc~ itllrning ctf 
the switch body. This kind s~f sMitch has been 
replaced in produc*tion. ~:I)OII irl;pt’..ti(.;l. if it id 
e\.idrnt that potting nt;cteri;ll i- c,r,!.,kz*d. A\\ irt,h 

must be replaced with the latest su ~tc*i~. 
121 Remo\~al and installatic~n of inn it ion 

switch (later type) is indicated in h and c below. 
h. Kr>m oz,al. 

t 11 Disconnect battery g~.ound ,.attIt. 

(21 Remove screw from center of switch 
handle and remove handle. 

(3 1 Remove hex-head nut and lockwasher 
securing switch to instrument panel. 

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

C. Inst;lllation. 

t 1) Connect components of switch wiring kit 
to ignition switch (later type). Make sure cables 
marked A. C. D. and B Ifig. Z-2 I 1 aw connected to 
the corresponding I(>ttereti I)w;ts 01 the ignition 
SW itch. 

Lp TO SWITCH “0” 

Yy 85 
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(2) Remove screw from control handle and 
remove handle. 

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

(4) Position ignition switch in instrument 
panel and secure with hex-head nut and lockwasher 
removed in (3 1 above. 

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

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

(7) Connect battery ground cable. 
NOTE 

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

Section VIII. STARTING SYSTEM 

2-26. General 

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

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

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

Figure 
;I. Kern ozu’l. 

(1) Remove 
the negative (-_) 
23). 

Z-22. Starter (late type). 

the battery-to-ground cable from 
post of the outer battery (fig. 2- 

Figure 2-23. Battery box location (all models except early 

production ambulance truck MU). 

(2) Remove the distributor (para Z-19a ). 
(3) Unscrew the oil level gage pipe (fig. 2-24) 

from the cylinder block, and remove the pipe and 
gage. 



Figure Z-24. Starter installed. 

(4) Remove the nut from the star!er switch 

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

f.5 1 Remove the two nuts and lockwashers 
that secure the starter to the studs in the clutch 
housing and remove the starter. Remove and 
discard the starter mounting seal (fig. 2-25). 

.i c ‘i.:, 

4 aNION SHAFT ^. d_ 
THRUST WASHER 

I PINION t 
L~uNTING sE.4 

/ 

I- 
PINION ADJUSfMfNT 

j 

J’ 7 
SHIFTING YOKE 

LEVER 

STARTER SWITCH 

Figure Z-25. /‘inion nd]ustrnent jar slnrter. 

B. Installation. Before installing the starter, 
check the starter pinion clearance and adjust as 
necessary (para 2-29). 

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

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

(3 1 Connect the battery-to-slave receptacle 
cable (if so equipped), the starter-to-regulator 
cable, and battery-to-starter cable to the front 
terminal of the starter switch (fig. 2-24) and install 
the terminal nut. Tighten the nut. 

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

(5) Install the distrihutor (para 2-19 b ). 
(6) Connect the battery-to-ground cable to the 

negative (--_) post of the outer battery (fig. 2-23). 

2-28. Starter Switch 

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

removed. 
b. Replacement (Fig. 2-25). 

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

Disconnect all wiring. 
(2) Remove the nut and lockwasher that 

secure the connector strap to the terminal in the 
starter frame. 

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

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

l.51 Install the four lockwashers and four 
screws to secure the switch to the bracket. Install a 
lockwasher and special nut on the terminal in the 
starter frame. Tighten the four screws and the two 
terminal nuts. 

(01 Adjust the starter pinion clearance (para 
2-20 I) I. 

(7) Install the starter (para 2-27 b I. 

2-29. Starter Pinion Adjustment 

il. (;r:nr*rirl. Proper cle’arance between the 
t;tartc*r Ijinion and the pinion shaft thrust washer 
must be 1%stablished before installing the starter to 
insure satisfactory engagement and disengagement 
of the pinion and the flywheel ring gear and proper 
performance of the starter switch. 

I). At/just Starter Pinion. Place the starter in a 
vtxrtical position and push the shifting yoke lever 
ifig . 2-33 I to the forward (engaged 1 position. While 
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hoiding the lever firmly, measure the distance 
between the starter pinion and the pinion shaft 

thrust washer. This measurement should be from 

3 / 32 to I/a inch. If the clearance at this point is not 

within the specified limits, loosen the locknut on the 

pinion adjustment screw, and turn the screw as 

required until correct clearance is obtained. 

Turning the screw clockwise decreases the 
clearance and turning it counterclockwise increases 
the clearance, Tighten the adjusting screw nut after 
making the adjustment. 

2-30. Auxiliary Power Receptacle (Vehicles so 

Equipped 

il. Her~oval. 

I1 1 Disconnect the battery-to-ground cable 
from the negative (--) post of the.outer battery (fig. 
2-23 ). 

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

(3) Disconnect the slave receptacle cable (G, 
fig. 2-11) from the starter switch terminal, and 

disengage the cable from the cable clip on the cowl 
near the dimmer switch. 

(4) Remove the nut, two lockwashers, and 

bolt that attach the receptacle ground cable to the 
left running board front hanger. 

(5) Remove the two screws that secure the 

grommet retainer to the inner side of the cowl 
panel, and slide the retainer and the grommet off 
the cables. 

(6) Remove the four bolts and lockwashers 

that secure the receptacle to the spacer on the cowl 
panel (fig. 2-26) and remove the receptacle with 
cables. 

Figure 2-26. Auxiliary power receptacle installed. 

h. Installation. 
ii 1 Insert the receptacle cables through the 

opening in the spacer and the cowl panel, with the 
short (ground) cable toward the rear of the vehicle. 

Position the receptacle on the spacer, and install 
the two lockwashers and capscrews in the two rear 

holes, and two lockwashers ‘and capscrews in the 
two front holes (fig. 2-26). Tighten the screws. 

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

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

13) Attach the receptacle ground cable to the 

left running board front hanger. Place a %-inch. 
internal-external-teeth lockwasher at each side of 
the cable terminal. position the parts over the screw 
hole in the hanger, and install the capscrew and 

nut. Tighten the nut. 

- 



(41 Connect the.receptacle cable to the starter 
switch terminal (fig. 2-l 11, and tighten the terminal 
nut. Engage the cable in the cable clip near the 
dimmer switch. 

(51 Install the left front fender rear splash 
shield (para 2-1801. 

(6) Connect the battery-to-ground cable to the 
negative (-1 post of the outer battery (fig. 2-231. 

Z-Yl. Starting System Circuits 

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

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

c. Starter Spins but Does Not Crank Engine. 
(1) Flywheel ring gear broken. Remove the 

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

(21 Starter pinion damaged. Replace starter 
(para Z-271. 

d-starter Cranks Engine Slowly (Batteries 
Satisfactory). Check voltage drop (resistance) in 
circuits between starter and battery with starter 
cranking engine (para 2-621. If voltage drop is not 
excessive, replace starter (para 2-27 1. 

e. Cheek Battery-to-Starter Cable Resistance 
(Fig. Z-27). Check f or excessive resistance (voltage 

drop in the battery-to-starter cable to determine 
cause of malfunction of the starting system. The 
engine must he at normal operating temperature. 

VOLTMETER FOSITIVI LEAD 

Figure 2-27. Ch ec mg battery-to-starter cable resistance. h’ 

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

(21 Connect coltmeter positive (+) test 
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/~;i(i. Connect the \ oltmrtrr positive (+ 1 test lead 
to the positive (f I terminal of the low voltage 
csircuit tester and attach the clip end of the lead to 

the test prod. 
(31 Connect t.oltmeier negative (---I test 

Icad. Conncc.1 thr \,oItmcter negative (-1 test lead 
to the 1 VOLT terminal of the tester and attach the 

,,Iip vnd (11’ tii(, icad to the starter switch terminal. 
(4) L’rank engine and read voltmeter. Crank 

the cnginc> with tht starter (ignition switch off) and 

c)htirr\e the reading on the upper scale of the tester 
I oltmctt‘r. ‘I’t,(> reading should not exceed 0.2 volt. 

(.i I (:lf’i/ 11 connc~c.lions or replace battery-to- 

starter (.HIIIP. If reading exceeds 0.2 volt, check for 
IOOSI~ or dirt\ ,,onnrctions at the starter switch and 

tjattthry. it I:OL.I.O~~X~ battery terminal. and a loose 
,*ahlc in ,.at)lt, terminals. Clean and tighten con- 

ntlction5. I<c~plaW LL defective battery-to-starter 

(*able (para 3.65f and p 1. 
(0 I K~~lJIO7’<’ ttlstinp cequipment. After 

completing the check. remove the testing 

I>quipmtnt and thtx prod from the battery post. 

f. Check .Startine System Ground Circuit 
Yesistanw (k’ip. Z-28). ‘rhe resistance check of the 
<tarting S> stem ground circuit is to determine cause 

of malfunction of the starting system. The engine 

‘11 ust br- ;rt It<;rmul operating temperature. 

(i ) Install test prod in battery post. Drive a 

test prod into the negative (-1 post of the outer 
battery (para 2-62 f 1. 

(21 Connect voltmeter positive (-I-) test 
lead. Connect the voltmeter positive (f ) test lead 

to the positive (+ ) terminal of the low voltage 

circuit tester, and connect the clip end of the lead of 

the starter frame. 
(3 I Connect voltmeter negative (---I test 

[cad. Connect the voltmeter negative (-1 test lead 
to the 1 VOLT terminal of the tester, and attach the 

clip end of the lead to the prod in the negative (-1 

post of the outer battery. 
(41 Read voltmeter. Crank the engine with 

the starter (ignition switch off) and observe the 
reading of the upper scale of the tester voltmeter. 
The reading should not exceed 0.1 volt. If voltage 
reading exceeds 0.1 volt, check for a loose starter, a 
loose or damaged ground strap, a loose or corroded 
ground cable connection at frame, a loose or 
corroded cable terminal at the battery, and a loose 
cable in cable terminal. If all connections are clean 
and tight and the cables are in good condition, it 
indicates that the starter is at fault. Replace 
defective starter (para 2-27 1. 

(5) Remove testing equipment. After com- 
pleting the check, remove the resting equipment the 

the test prod from the battery post. 



Section IX. GENERATOR SYSTEM 

2-32. General 

il. The 24-volt generating system (fig. 2-5) in- 

cludes the generator, generator regulator, batteries, 

and necessary connecting cables and wiring. The 
ammeter, or battery-generator indicator, on the 
instrument panel is connected to the generator 
regulator. Current from the generator flows to the 
regulator and then to the batteries. The generator 
regulator controls current output to the batteries 
acnceording to operation requirements, and prevents 
overcharging. The system is completely sealed 
against the entrance of water to provide for efficient 
performance during fording operations. 
0 Organizational maintenance includes 
replacement of the generator, generator pulley, 
generator mounting bracket, generator regulator, 
generator regulator mounting bracket, ground 
straps. and generator-to-generator cable. 

‘L-33. Generator, Generator Mounting Bracket, 
and Cablcb 

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

2-38 

a. Remote Generator. 

(1 I Disconnect the battery-to-ground cable 
from the negative I-_) post of the outer battery (fig. 
2-291. 

(2 1 Disconnect the generator-to-generator 
regulator cable (DI from the generator nut in 
receptacle (Cl by unscrewing the cable connector 
end nut with a suitable spanner wrench. 

13) Kemove the adjusting arm bolt (S) and 
plain washer (Bl and lockwasher that secure the 
adjusting arm (AI to the generator (1’). Push the 
generator toward the engine, and remove the drive 

belt (R I from the pulley (Q I. 
(4) Remove the two nuts (Gl, lockwashers (F), 

and bolts (El that secure the generator to the 
mounting bracket (&II. and remove the generator. 

11. Remove Generator Pulley. Remove the cotter 

pin. caste!lated nut. and lockwasher that secure the 

generator pulley 19) to the armature shaft. 

NOTE 
On some generators, the pulley is attached 
with a safety nut and plain washer. 

With a suitable puller. remove the pulley from the 
shaft. Remove the Woodruff key. 

c. Remoz*e Generator :Morln tinp Bracket. 

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

(‘7 1 Remove the bracket bolt (N 1 and lock- 
washer attaching the mounting bracket r&II to the 
cylinder block. and remove the bracket. 

(3 1 Removal of the generator adjusting arm 
IA t is described in paragraph 9-98 d. 

cl. Install Generator Mounting Bracket. 

( 1 I Position the mounting bracket ($4) on the 
(*ylinder block and install lockwasher and the 
special stud type screw (K I in the rear bolt hole. 
Install a lockwasher and bracket bolt (N ) in the 
front bolt hole: Tighten the bolt and stud type 
screw. 

(2 1 Position the vent line tension clip (L) with 
\‘csnt lint&s on thth stud type screw. and install the 
lockwasher (H I and stud nut rJ ) to secure the clip. 
Ht. surt’ the two vent lines are properly engaged in 

tlw vlip. and tighttan the nnt. 

(3 I If thtb adjusting arm (.A) was removed 

(c I31 abo\t~l. install the arm (para 2-“31,. 

c. lustall Gcancrator Pullry. Install the Woodruff 
key in the armaturcb shaft and install the rlulley IQ) 
on lhtl shaft I htlb es trbn*ion toI\ ard g+nerator 1, 
alining tilt> kt~ywa)~ ir, t!lr pullt~~ \\itll the key. 

install the lockwa~‘~+~r~. c~ti:stt~i!;Ilc~,l nut ~‘ncl c’c-Btter 

I)in. or the special \~z?rtlt~r :~nd *;l!‘t.l\ nilt tHt>fer to 

notch in b aho\ (’ 1 



f. install Generator. 
NOTE 

Before installing the generator, see that the 
generator mounting bolts and nuts are 
thoroughly clean and that the contacting 
surfaces of the bracket and generator heads 
are clean to insure a good ground con- 
nection. 
t 1) Mount the generator in position on the 

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

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

(3 1 Position the generator to provide %--inch 
deflection of the drive belt, and tighten the ad- 
justing arm bolt (S). Then tighten the two 
mounting bolt nuts (G ). 

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

(5 I Polarize the generator ( g below). 
(6) Connect the generator-to-regulator cable, 

turning the connector end nut securely into place 
with a suitable spanner wrench. 

WARNING 
Prior to placing adapter in generating 
system. the vehicle ground cable (battery 
negative cable) must be disconnected. 

WARNING 
Hold insulated portion of cable. Do not 
touch terminal contact portion of cable 
while performing test. 

WARNING 
Always wear gloves when handling wire 
cable. Never let cable run through the 
hands. Broken wires can cause painful 
injuries. 

q. Polarize the Generator. 
NOTE 

If a new or rebuilt generator has been 
installed, the generator must be polarized 
before the engine is started. This is 
necessary in order to insure correct polarity 
of the generator with respect to the bat- 
teries. 
(1) Disconnect the generator-to-generator- 

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

(2 1 Connect a jumper wire to one of the 
FIELD terminals of the adapter (link between the 
adapter field terminals closed I. 

(3 1 Touch the other end of the jumper wire 
momentarily to the terminal of the starter switch. A 
flash connection is sufficient to polarize the 
generator. 

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

h. Replace Generator-To-Generator-Regulator 
Cable. 

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

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

Figure 2-30. Generator regulator installed. 

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

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

Z-:34. Generator Regulator and Bracket 

a. Remove Generator Regulator (Fig. 2-30). 
1 I ) Disconnect the battery-to-ground cable 

from the negative (-1 post of the outer battery (fig. 
‘-23 I. 

I2 1 Remove the left fender-to-hood panel (para 
Z-33 /I i I I I. 

I3 I IIisengage the generator-to-regulator cable 
from the cable clip on the left front fender. 
l)isconnrc*t the generator-to-regulator cable and the 
regulator wiring harness from the generator 
regulator receptacles. using a suitable spanner 
wrench. 

(41 Remove the four nuts and lockwashers that 

secure the regulator. and remove the regulator. 



b. Remove Cushions, Regulator Brackets. and 
Ground Straps (Fig. Z-30). 

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

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

c. Inspection. 
(1) Inspect the support bracket attaching 

screws for damage, looseness. and missing screws 
and lockwashers. Tighten loose screws and replace 
damaged and missing screws and lockwashers. 

(2 1 Inspect the four ground straps for 
corrosion and other damage. Replace the straps as 
warranted. 

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

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

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

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

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

13 1 Place one end of a ground strap over each 
cushion stud opening in the two mounting brackets. 
install the four cushions, screwing the short end of 
each stud into the support bracket hole. 

c. Install Generator Regulator. 
f ! I Place the outer end of each ground strap on 

the upper end of its cushion stud, position the 
regulator on the four cushion studs with the two 
receptacles to the left side of vehicle. and install the 
four lockwashers and nuts (fig. 2-301. Tighten the 
nuts. 

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

13) Install the left fender-to-hood panel lpara 
2-33 h (41 I. 

2-3.5. Charging Circuits 
a. Ammctcr or LTattrry Generator Indicator Does 

.L’ot Indicate Charge. Check generator operating 
voltage ( d below I. 

6. I:‘swssiw El.aporation of Water in Batteries. 

Generator voltage regulator setting too high. Check 
voltage at generator regulator ( h below). 

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

d. Check Generator and Generator Regulator for 
X()-Charge (Fig. 2-31). The generator and 
generator-regulator check is to determine the cause 
of a no-charge reading of the ammeter or battery- 
generator indicator. In order to obtain accurate 
readings, the engine must be at normal operating 
temperature to idle properly during the test. 

Figure Z-31. Trouhleshootin~ generator. 

( 1 1 Warm up enpine.Start the engine and run 
it until normal operating temperature is reached. 
Stop the engine. 

12 I Disconnect generator-to-regulator cable 
and install adapter. Disconnect the generator-to- 
regulator cable from the receptacle on the generator 
by unscrewing the cable connector nut with a 
spanner wrench. Install adapter (E. fig. 2-91 in the 
pcnerator receptacle. Close both links of the 
adapter. 

NOTE 
Do not connect the cable to the adapter. 
(3 I Connect voltmeter positive (+) test lead. 

Connect the voltmeter positive (+ I test lead to the 
positive I + 1 terminal of the low voltage circuit 
tester and attach the clip end of the lead to one of 
tht adapter ARM terminals. 

(41 (,*onncct t.oltmcter negative (-1 test- 
i~atl. Connect the voltmeter negative (-1 test lead 
to the .50 VOLTS terminal of the tester and attach 
the c.lip r,ntl of the lead to the generator adjusting 
arm _ 

t .5 1 (Jonncct tcstcr shunt lead. Connect the 
tester shunt lead to the other ARM terminal of the 
adapter and to one of the adapter FIELD ter- 
minals. 



CAUTION 

Do not performlarry tests while the shunt 

lead is connected between, the ARM and 

FIELD terminals of the generator adapter 

and the generator is connected to the 
battery, since the resulting high voltage is 
detrimental to the entire electrical system 
and will cause failure of parts. 
(6) Run engine and read voltmeter. Start the 

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

(7 ) Source of trouble. If voltage reading is low 

or no reading is shown on voltmeter, the generator 

is probably at fault. Replace the generator (para 2- 

33). If the voltage reading is 30 volts or more, the 

generator is functionmg properly, and a faufty 

generator regulator is probably the cause of the no- 

charge condition. Replace the generator regulator 

(para 2-331. 

(81 ICemove testing equipment and connect 
generator-to-regulasor cable. Remove testing 
equipment. Connect generator-to-regulator cable to 
receptacle on generator and tighten nut with a 
spanner wrench. 

e. Check Maximum Charge (Fig. 2-32). 
Checking the maximum charge is to determine 

whether the current regulator of the generator 

regulator is functioning properly. 



Figure 2-32. Checking maximum charge. 
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! 1 I Disconnect battery-to-ground 
cable. Disconnect the battery-to-ground cable from 
the negative (--) post of the outer battery to 
prevent an accidental ground while connecting test 
leads. 

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

(3) Connect voltmeter test leads. Connect 
tester voltmeter positive ( + ) and negative (-1 test 
leads as instructed in e (3) and (4) above. 

NOTE 
Do not connect the tester sbl:nt lead. 
(4) Install adapter at generator 

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

(5) c orf nect ammeter positive (t-1 test 

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

(6) Connect ammeter negative (-_) test 
lead. Connect the ammeter negative (-) test lead 

to the SO AMPS terminal of the tester and attach 
th 1 clip end of the lead to the outer terminal of the 
adapter in the generator regulator. 

CAIJTION 
Insert clean wiping cloth or other suitable 
insulation between the two ammeter lead 
clips and around each clip to prevent 
accidental grounding w.hen the battery is 
connected to the rircuit. 
I7 1 Lonnect battery-to-ground cable. 

Connect the battery-to-ground cable to the 
negative t---l post of the outer battery. 

(8) Position carbon piie resistor and field 
rheost;~t in l.ehicle. Place the carbon pile resistor 

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

(9) Connect carbon pile resistor leads to 

battery. Connect one of the carbon pile resistor 
leads to the positive l+ ) terminal of the inner 
battery and the other lead to the negative (-_) 
terminal of the outer battery. 

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

NOTE 
Avoid turning the cabon pile knob clock- 
wise further than is necessary to produce 
the full charging rate. 
(11) Stop engine and perform necessary 

repairs. Stop the engine. If the ammeter reading is 
less than 24 amperes, replace the generator 
regulator (para 2-341 or notify direct support 
maintenance personnel. 

( 12) Remove testing equipment. When the 
check has been completed, disconnect battery-to- 
ground cable from the negative t-1 post of the 
outer battery, and remove the testing equipment. 
Connect battery-to-ground cable to battery. 
Connect generator and generator regulator. 

.f. (-‘heck Charging System Insulated Cables 
Resistance (Fig. 2-33). Checking resistance in the 

charging system insulated cables is to determine 
malfunctions which aiiect the operation of the 
voltage regulator. With the exception of the 
voltmeter test leads. all connections are the same as 
those described in e above. 



VOtTMETER NEGATIVE LEAD 7 

TEST PROD- 

f 
PUSfRVE POST --$ 

*, 

NEGATlVE POST - 

lNNER ?ATTERY GENE&OR 

Figure Y-3.1. C.‘hecking charKing sy.stem insulated cables resistance. 
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(1) Disconnect battery-to-ground 
cable. Remove the battery-to-ground cable from 
the negative (- ) post of the outer battery. 

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

(3 1 Connect voltmeter positive (-I-) lead. 

Connect the voltmeter positive ’ + ) test lead 
to the positive (+ 1 terminal of the . -Y voltage 
circuit tester and attach the clip end of the lead to 
one of the ARM terminals of the adapter in the 
generator receptacle. 

(4) Connect voltmeter negative (-1 test 

lead. Connect the voltmeter negative (-_) test lead 
to the 1 VOLT terminal of the tester. 

NOTE 
Do not attach the clip end of the lead at this 
time. 
(5 1 Start engine. Start the engine and operate 

at a speed equivalent to 20 mph. 
(61 Connect voltmeter negative (-1 test lead 

to battery. Attach the clip end of the voltmeter 
negative (-1 lead to test prod in the positive (-I- 1 
post of the inn,er battery. 

CAUTION 
Do not attach the voltmeter negatrve t-1 
test lead to the battery until the engine is 
running, to prevent full battery voltage 
from being impressed across the voltmeter 

of the low voltage circuit tester, causing an 
inaccurate scale reading or damage to the 
tester. 
(71 Operate carbon pile resistor and read 

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

(81 Remove testing equipment and perform 
necessary repairs. If voltage reading exceeds 1 volt, 

check for loose or corroded connections at the 
starter switch and battery terminal, and check for 
loose or damaged terminals on the battery-to-starter 
cable. Clean and tighten connections. Replace a 
damaged cable (para 2-65 f and g 1. Repeat the 
test. If resistance in the cable is satisfactory, remove 
the testing equipment I e ( 121 above1 and test 
prod. Connect the cable to the generator regulator. 

.g. Check Charging System Ground Circuit 

Resistance (Fig. 2-34). Checking the charging 
system ground circuit resistance is to determine 
malfunctions which affect the operation of the 
voltage regulator. The generator must be operating 
properly and the engine must be at normal 
operating temperatures. With the exception of the 
voltmeter test lead connections, the testing 
equipment connections are the same as those 
described in e above. 



GENERATOR \ 
VZUFATO? 

ADAPTER GENERATOR ADJUSTING ARM 

TA 050790 

Figure 2-34. Ch ec cng charging system ground circuit resistance. k. 
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t 1) Connect voltmeter positive (+) test 
lead. Connect the voltmeter positive (+ 1 test lead 
to the positive (+) terminal of the low voltage 
circuit tester and attach the clip end of the lead to 
the negative (-) post of the outer battery. 

(2) Connect voltmeter negative (-1 test 

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

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

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

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

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

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

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

(1) Warm up engine and disconnect battery- 
to-ground cable. Run the engine until normal 

operating temperature is reached, stop the engine, 
and disconnect the battery-to-ground cable from 
the negative (-) post of the outer battery. 

(2) Install adapter in generator regulator. 

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

NOTE 
Do not connect the cable to the adapter. 
(3) Connect voltmeter positive (4-j test 

lead. Connect the voltmeter positive (+ ) test lead 
to the positive (+ 1 terminal of the low voltage 
circuit tester and attach the clip end of the lead to 
the inner terminal of the adapter. 

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

(5) Connect battery-to-ground cable. 
Connect the battery-to-ground cable to the neg- 
ative 1 -_) post of the outer battery and start the 
engine. 

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

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

I8 1 Perform necessary repairs. If the voltage 
is not within the specified limits, replace the 
generator regulator (para 2-34) or notify direct 
support maintenance personnel. 

(91 Remove testing equipment. After 
rompleting the test, remove the testing equipment 
! e t I 2 I above). and connect the cable to the 
generator regulator rear zeceptscle. 

i. Check Circuit B-sakar tinit Ciosing Voltage 
(Fig. Z-36). The circui:. breaker unit check is to 

determine X+ hether the circuit breaker unit in the 
generator regulator functions properly. In order to 
obtain an accurate diagnosis of circuit breaker unit 
performance. the generator voltage regulator must 
be functioning properly ( h above). 

Figure Z-3.5. Check,ov voltage regulator setting. 



Figure 2-36. Checking circuit breaker unit. 

(1) Disconnect battery-to.-ground 
cable. Disconnect the battery-to-ground cable from 

the negative !-_) post of the outer battery. 
t.2) Install adapter in generator terminal 

receptacle. Disconnect the generator-to-generator 
regulator cable from the generator receptacle and 
install adapter (E, fig. 2-91 in the generator 
receptacle. Connect the cable to the adapter, close 
the link between the adapter ARM terminals and 
open the link between the adapter FIELD ter- 
minals. Tighten the terminal nuts. 

(3) Connect voltmeter positive (-I-) test 
Icad. Connect the voltmeter positive (+ ) test lead 

to the positive I+ t terminal of the low voltage 
circuit tester and attach the clip end of the lead to 
one of the ARM terminals of the adapter in the 
generator terminal receptacle. 

(4) Connect voltmeter negative (-_) test 
lead. Conriect the voltmeter negative (-1 test lead 

to the 50 VOLTS terminal of the tester and attach 
the clip end of the lead to the generator adjusting 
arm. 

(5 I install adapter in generator 
wgulator. Disconnect the generator to regulator 

cable from the regulator rear receptacle. Install 
adapter (D. fig. 2-9) in the receptacle. and connect 
the cable to the outer end of the adapter. Open the 
link between the two adapter terminals and tighten 
the terminal nuts. 
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(6) Connect ammeter test leads. 
(i) Connect field rheostat. Connect the field 

rheostat leads of the resistor to the two FlELD 
terminals of the adapter in the generator receptacle. 

(8) Connect battery-to-ground cable and start 
engine. Connect the battery-to-ground cable to the 

negative (--_) post of the outer batter! and start thca 
engine. Set the throttle control at fast idle. 

(9) Cycle circuit breaker unit. Turn the fi~lc! 
rheostat knob clockwise until the ammeter in- 
dicates that the generator is charging. Turn tht> 
field rheostat back and forth t\\o or three times t\ 
cycle the circuit breaker unit. 

NOTE 
If the circuit breaker unit points do not 
open (ammeter hand returns to zero) when 
the field rheostat knob is turned coun- 
terclockwise as far as it will go. reduce the 
engine speed. Adjust engine speed SO that 
the circuit breaker points open and close 
when the knob is turned back and forth. 
(10) Operate field rheostat and read test 

tntlters. Turn the field rheostat knob clockwise 
slowly until the ammeter hand just flickers. in- 
dicating that the circuit breaker unit points are 
closing. Observe the voltage reading on the volt- 
meter lower scale. The voltage reading should be 
not less than 24.5 volts. or at least I volt Irnclt\r the 
voltage regulator setting I h (7 1 above). 



( i 1) Perform necessary repairs. If the voltage (12) Remove testing equipment. When the 
reading is not within the specified limits, replace test has been completed, remove the testing 
the generator regulator (para 2-331 or notify direct equipment ( e ( 12 1 above) and connect the cables to 
support maintenance personnel. the generator and generator regulator. 

Section X. LIGHTING SYSTEM 

2-36. General 

Troubleshooting of the lighting system includes 
checking 0: the various lamps, lamp units, light 
switch. circuit breaker, dimmer switch, and con- 
necting cables. 

2-37. Lighting Circuit Tests 

a. AI! Lights Out (Engine Starts). If no vehicle 
lights are operative when the light switch is at SER 
DRIVE position and the batteries are known-to ,be 
fully charged, proceed with (1) below. 

(1) Check for current at blackout marker light 

(fig. 2-3 7). 

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

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

(6) Connect the voltmeter positive (f 1 test 
lead toathe positive (+ 1 terminal if the low voltage 
circuit tester. 

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

(dl Turn the light switch to BO MARKER 
position. 

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

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

(gl Remove testing equipment and install 
the lamp and blackout marker light door (para 2- 
39 cl. 

NOTE 
All other lights on the vehicle, with the 
exception of the headlights, may be 
checked in the same manner as the 
blackout marker light. 
(2) Check for current through light switch 

circuit breaker (fig. 2-3Hl. 



Figure Z-38. Checking for current at circuit breaker. 
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(a) Disengage the four instrument cluster 

studs, and lower the instrument cluster to permit 
access to the circuit breakers. 

(1~) Disconnect cable (15) from the light 

switch circuit breaker. Install the connector sleeve 

to the terminal of the circuit breaker. 

(c) With the test leads connected to the low 

voltage circuit tester ( ( 1) tb) and (cl above ). attach 
the clip end of the negative (-) test lead to a 
suitable ground on the instrument panel. 

(dl Touch the positive (+ 1 test lead to the 

connector sleeve in the circuit breaker, making 

certain that the clip touches the metal in the sleeve. 
Observe the reading on the lower scale of the 
voltmeter. The voltmeter should show battery 
voltage (approximately 24 volts). If voltmeter 
reading is normal, replace the light switch (para 2- 
41). Remove testing equipment and connect cable 
( 15 1 to the circuit breaker. If no voltage reading is 
indicated, proceed with (3 ) below. 

(3 1 Check current to circuit breaker (fig. 2- 
38). 

(a) Disconnect cable (11) from the light 

switch circuit breaker. 

(b) Connect the voltmeter negative (-I test 

lead to the low voltage circuit tester and the in- 
strument panel (2) (c) above). 

(c) Connect the voltmeter positive (i- 1 test 

lead to the voltmeter positive (i- 1 terminal of the 
tester and touch the clip end of the lead to the 
terminal of cable (11 I. 

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

(e) When the checks have been completed 

and necessary correction accomplished, remove the 
testing equipment, install the instrument cluster in 

position, and engage the four instrument cluster 

studs. 
b. Both Headlights inoperative, or Operate in 

Only One Beam Position. 
(I) Lamp units faulty. Check for current to 

the lamp units, using the low voltage circuit tester 
(fig. 2-39). Circuits to both headlights are checked 
in the same manner. 

Figure Z-39. Checking for current to headlight. 

(a) Remove the lame unit (para 2-39a). 
(1)) Connect the voltmeter positive (+ ) test 

lead to the positive (+ ) terminal of the tester and 
attach the clip end of the lead to the terminal of 

cable (17) (high beam I in the headlight body. 

fc) Connect the voltmeter negative (i-) test 

lead to the 50 VOLTS terminal of the tester and 

attach the clip end of the lead to the terminal of 

cable (91) (ground) in the headlight body. 
(d) Turn the light switch to SER DRIVE 

position and observe the reading on the voltmeter 
lower scale. If no reading is indicated, operate the 
dimmer switch and again observe the voltmeter. 
The voltmeter should show battery voltage tap- 
proximately 24 volts). 

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

(f) If the voltmeter reading is normal for 
both high and low beam circuits, replace the lamp 
unit. If no voltage reading is indicated in either 
high or low beam circuit, check for current through 

the circuit breaker and light switch (b (2 1 above), 

and the dimmer switch ( (2) below). 
(g) When the check has been completed, 

remove the testing equipment, and install the lamp 

unit and headlight door (para 2-39 c). 

(2) Dimmer switch faulty. Check for current 

through the dimmer switch, using the low voltage 
circuit tester (fig. Z-40). 



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

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

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

(c) Attach the clip end of the voltmeter 
negative (-1 test lead to the dimmer switch 
housing. 

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

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

Cf) If the voltmeter readings indicate that 
current is flowing through the dimmer switch in one 
circuit, but not in the other, replace the dimmer 
switch (para 2-41 cand 4. If both circuits show no 
voltage readings, determine whether current is 
reaching the dimmer switch ( (i) below). 

(g) If voltmeter reading is normal for both 
circuits, the difficulty must be in the wiring har- 
ness, cable connections, or headlight cables. Check 
the cable connectors at the splash shields for loose 
or corroded terminals. If cable connections are 
satisfactory, replace headlight (para 2-401 or notify 
direct support maintenance personnel. 

(hl Disconnect cable (161 from the dimmer 
switch. With the voltmeter negative (-1 test lead 
connected ( (c)and (d) above), attach the clip end 
of the positive (+ 1 test lead to the terminal cable 
(16. fig. 2-41). Turn the light switch to SER 
DRIVE position and observe the voltmeter lower 
scale reading. If voltmeter $hows battery voltage 
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switch (para 2-41 c and dl. If no voltage reading is 
indicated, notify direct support maintenance 
personnel. 

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

(i) Remove the testing equipment. 
c. Lights Flash On and Off. 

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

(21 Wiring harness faulty. Notify direct 
support maintenance personnel. 

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

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

Figure 2-42. Checking headlight circuit resistance. 

(a) Remove lamp unit from headlight body 
(para 2-39 tll, but do not disconnect lamp-unit 
cables. 



ill) Disengage the cable connector for cable 

( I Y t from the connector clip and separate the 

connc,t*tor ahells. Move one shell, the grommet 

blrst?irtg. and rubber grommet along the lamp unit 

cable to expose the cable terminal. Do not pull the 

terminal from the connector sleeve. 
(~1 Connect the voltmeter positive (i- ) test 

lead to the positive (+ ) terminal of the low voltage 

circuit tester and attach the clip end of the lead to 
.he battery starter cable at the starter switch. 

ldl Connect the voltmeter negative (--) test 

lead to the 50 VOLTS terminal on the tester and 
attach the clip end of the lead to the exposed lamp 
unit cable terminal. 

(c1 Turn on the headlights and observe the 

\,oltrneter. If the voltmeter indicates battery voltage 
(approximately 24 volts on lower scale), operate the 

Jimmer switch to high beam (voltage reading 

should be practically zero). 
(f! Move the voltmeter negative (--_) test 

read from the 50 VOLTS terminal on the tester to 

the 10 VOLT terminal and observe the voltmeter 

lIpper scale reading. The reading should not exceed 

I volt. Note the reading and turn the headlights off. 
CAUTION 

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

Hesistance in the circuit registers when the 

headlight high beam is on. 
(g) Kenjove the voltmeter negative (--) test 

~.add from cable ( I 7 1 and move the lead from the 1 
L ,jl,T terminal to the 50 VOLT terminal of the 

:lxitrr. Attach the negative (-) test lead to cable 

I 1Ht ( (1)) and Irll above). 
(hl Turn on the headlights and operate the 

dimmer switch to low beam. Check cable (18) ( (e) 
;ind (f I alovc~i. 

(il If voltage reading for either the high or 
I(,U Lwam c*irc’uit exceeds I volt. check for dirty or 
:orroded connections at the lamp unit cables and 
able connectors at the fender splash shield, and a 
NW or corroded connection at the starter switch or 

at the light switch. Clean and tighten connections. 
Rrp1ac.e a defective light switch (para 2-411. 

(2 I Check headlight ground circuit resistance 
(a/ To check resistance in the headlight 

,r.ound circuit, attach the clip end of the voltmeter ,, 

()ositive (+ I test lead to the exposed terminal (see 
c L 1 lblabove) of cable (91 in fig. Z-39). Connect 
the voltmeter negative (--_) test lead to the frame 
Aide rail. Scrape paint from the metal to insure a 

good connection. Connect the negative t--t test 
lead to the 1 VOLT terminal of the tester, turn the 

headlights on and observe the voltmeter upper 

scale. The reading should not exceed 0.1 volt. 

(b) If the voltage reading exceeds 0.1 volts, 

check’ for faulty ground cable connection at the 

fender splash shield (fig. 2-55) or loose attaching 

parts at the splash shield and fender support. Clean 
and tighten ground cable connection. Tighten 

splash shield and fender support lockwasher 
screws. 

(c) When the checks have been completed, 
remove the testing equipment, complete- all cable 
connections and engage the cable connectors in the 
connector clips.Install lamp unit (para 2-53). 

2-38. Service Headlight Aiming 

a. General. The service headlights must be 

properly aimed to provide adequate visibility for 
night driving and to prevent glare to approaching 

traffic. Improperly aimed headlights may be caused 
by unequal inflation of the front tires or by a dif- 

ference in tread of the tires, bent fenders, or fender 

supports, or damaged front springs. Check and 
correct these items before attempting to adjust the 

headlights. 

b. Procedure. 
(1) Position the vehicle on a level f!oor. 
(2) Locate the screen at right angles to the 

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

A llorimntal line 1% inches below headlight centers. 

1) Vrrtical line. in linck u ith center of left headlight. 

(: \‘c~rtical line. in line with windshield center strip. 

I) \.vrtic.;il line. in line \\itll center of right headlight. 

Figure 34.3. Headlight aiming screen pattern. 

(31 Measure the distance from the center of 

the headlights to the floor. Compare this 

nleasuremtant with line (A, fig. 2-43 t on the screen. 
I<aise or lower the screen until line iii. fig. 2-43 1 is 
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3 inches below the measured height of the headlight 
centers. Lines (B and 0, fig. 2-43) must be directly 
in line with the vertical center lines of the left and 
right headlights. respectively. 

(41 Trun the headlights on and operate the 
dimmer switch- (EE, fig. 2-911 to high beam. 

(S! If either headlight pattern differs from 
view 2, figure 2-43, loosen the adjusting bolt at- 
taching the headlight to the fender mounting 
bracket (fig. 2-441 and move the headlight as 
required to produce the correct pattern. Then 
tighten the bolt. Adjust the other headlight in the 
same manner. 

HEAOLiGh’T GW?.D LAMP UNiT 

T DRIVING LIGHT 

LIT MARKER LI 

Figure Z-44. Service headlight. blackout driving lights, and 

blackout marker light. 

Z-39. Lamps and Lamp Units 

.S Replace Service Headlight I*amp Unit (Fig. Z- 
45). Both service headlight lamp units are serviced 
in the same manner. 

TA ON’04 

Figure P-45. Servrce headiight-partial exploded view. 

(1) Unscrew the three screws that.secure the 
headlight door and remove the door; pulling’ the 
lower edge of the door -away from, the headlight 
body first. 

(2) Loosen the four lamp unit retainer screws, 
turn the retainer clockwise to disengage it from the 
screws and remove the retainer. 

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

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

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

(6 1 Position the new lamp unit in the 
headlight body with the three projections alined 
with the three recesses in the body ring. Install the 
lamp unit retainer with the enlarged ends of the 
screw slots over the four retainer screwheads. Turn 
the retainer counterclockwise to engage the four 
screws. Tighten screws. 

(7 1 Install the headlight door with the inner 
recess at the top, opposite the pad at the top of the 
body. Tighten the three screws to secure the door. 

11. Replace Blackout Driving Light Lamp Unit. 
( 11 Unscrew the three screws that secure the 

blackout driving light door to the body, and pull the 
-foor and lamp unit (fig. 2-461 from the body far 
enough to expose the lamp unit cable connectors. 

RETAINING SPR!NG 

TA OOO775 

+‘igure P-46. Blackout driving light-exploded view 

(2 I Remove the two cable connectors from the 
clips inside the body. Disconnect the cable con- 
nectors and cable (a (4) above). 

(3 1 Remove the three lamp unit retaining 
springs and remove the lamp unit from the door. 
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(4) Install the new lamp unit in the door and 
install the three lamp unit retaining springs. 

(5) Connect the two lamp unit cables to the 

cables in the headlight body ( a (5) above). Engage 

the cable connectors in the clips. 

(6) Position the door and lamp unit on the 

body and tighten the three attaching screws. 

c. Replace Lamps in Blackout Marker Lights or 

Taillights (Fig. 2-47). The same type double 

tungsten filament lamps are used for the blackout 

marker lights (fig. 2-44) and the taillights. The 

stoplight lamps are a single tungsten filament. To 

replace any of the lamps, unscrew the six screws 

that secure the door to the body (fig. 2-48). Remove 

the door and the door gasket. Remove the lamp to 

be replaced and install a new lamp of the same 

type, Instail the gasket, replacing it with a new one 

if necessary. and install the door (fig. 2-48). 
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Figure Z-47. Vehicle driving lights. 
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Figure 2-48. Blackout marker light-exploded triew. 

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

v1201 (fig. Z-49). 

Figure 2-49. Spotlight Lamp unit (ambulance truck M43 and 

telephone maintenance truck hf2011. 

(I) Unscrew the three screws that secure the 

spotlight door and pull the door and lamp unit 
away from the body to provide access to the cables. 

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

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

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

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

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

(7 1 Secure the ground cable to the screw in the 
lamp body with a lockwasher and nut. 

(8) Position the lamp unit and door and 

tighten the three screws. 

e. Replace Surgical Light Lamp Unit (Am- 

bulance Truck M43) (C, Fig. 2-50). 

A Seat back (raised position) 

H Litter rack catch 

C SIlrgical light 

I) Safety strap 

h: I)onle light 

F Ventilator blower control valve handle. 

(; Seat hack catch hook 

H Seat back (lowered position1 

J Seat hack catch 

K Right litter rack 

1, Litter stowage strap 

M Floor panel inspection hole cover 

N Heat deflector handle 

I’ Litter hold-down strap 

() I.t,ft litter rack 
I{ I’;utitic,rl door ventilator 

I; igure 2-50. Interior ofpcrtlent compartment 

(ambulance truck M43). 

(11 Loosen the knurled screw and lower the 
lamp. 

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

(3 1 Remove the screw which secures each 
I;;;, mit :~h’ ‘) the lamp unit, and remove the 
lamp unit and door. 
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(4) Loosen the two screws that secure the 
lamp unit to the door, and remove the lamp unit. 

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

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

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

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

f. Replace Dome Light Lamp and /or Lens 

(Ambulance Truck M43) (E, Fig. 2-50). 
(1) Remove the two screws that secure the 

dome light door and remove the door lens. Remove 
the lamp. 

(2) Install a new lamp of the same type as the 
one removed. Install the lens in the door, and install 
the door and two No. 5x9 / 16 oval-head tapping 
screws. 

g. Replace Instrument Panel Light Lamps 
and/or Headlight High Beam Indicator Lamp. 
All lamps are replaced in the same manner. 

(11 Disconnect the speedometer shaft from 
the speedometer (fig. 2-51). 

Fibrure Z-51. Instrument cluster and circuit breaker. 

(2) Disengage the four instrument cluster- 
studs and lower the instrument cluster sufficiently 
to provide access to the headlight beam indicator 
and panel light socket covers. 

t 3) Press the socket cover and turn it coun- 
terclockwise to disengage from the light body. 
Remove the lens and the lamp. 

(4) Install a new lamp of the same type as the 

one removed, and install the lens. insert the socket 
cover in the body, press and turn clockwise to 
engage the socket with the body. 

(5 1 lnstall the instrument cluster in the in- 
strument panel and engage the four studs. 

(61 Connect the speedometer shaft to the 
speedometer. 

Z-40. Driving Lights and Brackets 

.s. General. Both service headlights are serviced 
in the same manner. The left and right headlights 
and mounting brackets are interchangeable. The 
two blackout marker lichta and mounting brackets 
are serviced in the same manner and are in- 
terchangeable. The two taillights and stoplights are 
serviced in the same manner, but are not in- 
terchangeable. 

0. Rcrnow Serzyice Headlight and Mounting 
Bracket /fir. %+$I. 

(1 I Disconnect the ground cable from the 
negative l-1 post of the outer battery (fig. 2-23). 

(2) Disengage the headlight cable from the 
cable clips on the splash shield and radiator side 
support. 

(3 I Kemove the screw and lockwasher that 
secure the ground cable (91) to the fender front 
splash shield (fig. 2-52 and 2-53). 

- “CONNECTOR CM’: 

Figure Z-52. Cable connectors nnd clips. 
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Figure Z-53. Left and right front splash shields. 

(4) Hemove the connectors for cables ( 17) 
and ( 18) from the clips on the fender front splash 
shield, separate the connector shells and remove the 
headlight cables from the connector sleeves. 

(5) Remove the three nuts and lockwashers 
that secure the headlight cable cover to the un- 
derside of the fender and remove the cover. 

(6) Remove the two remaining nuts and lock- 
washers from the headlight bracket bolts, and pull 
the headlight and mounting bracket away from the 
fender to provide access to the cable grommet. 
Remove the grommet. 

(7 1 Remove the headlight with attached 
cables and the mounting bracket, withdrawing one 
cable at a time through the openings in the splash 
shield and the fender, 

(8) Remove the adjusting bolt, lockwasher, 
and special washer that secure the headlight to the 
mounting bracket, ,and remove the headlight. 

(91 Remove the four mounting bracket bolts 
and flat washers and the four rubber grommets 
from the mounting bracket. 

c. Inspection. Inspect the four bracket mounting 
bolts and the headlight adjusting bolt for cracks 
and damaged threads. Inspect the four mounting 
bracket grommets and the cable grommet for 
damage or deterioration. Inspect the mounting 
bracket for damage or distortion. Replace all parts 
that are unfit for further service. 

d. Install Service Headlight and Mounting 
Bracket (Fig. 2-44). 

(1) Install the four rubber grommets in the 
mounting bracket, engage the groove in each 
grommet with the bracket. Install a plain washer on 
each bracket bolt and install the bolts through the 
grommets. 

(2) Install the lockwasher and special washer 
on the bolt, with the radius side of the special 
washer up. Position the headlight on the bracket, 
and install the bolt with washers. Tighten just 
enough to hold the parts. 

(3) Thread the three headlight cables through 
the openings in the fender’ and in the splash 
shield. Install the split rubber grommet on the 
cables, and engage it in the fender opening. 

(4) Position the mounting bracket on the 
fender with the bracket bolts in the bolt holes, 
position the cable cover, and install the five lock- 
washers and nuts to secure the bracket and cable 
cover. 

(5) Connect the headlight cables (17) and 
(18) to their respective cables. Connect the con- 
nector shells and engage the connectors in the clips 
on the splash shield. 

(6 I Attach the ground cable (91) to the splash 
shield with the lockwasher and tapping screw. 

NOTE 
When installing the left headlight, be sure 
that the blackout driving light ground cable 
is secured with the same screw. 
(7) Engage the cable in the cable clips on the 

splash shield and radiator guard support. 
(8) Connect the ground to the negative (- 1 

post of the outer battery (fig. 2-23). 
(9) Adjust the headlight aiming (para 2-38). 

e. Remove Blackout Driving Light and Bracket 
(Fig. 2-44). 

(1) Disconnect the ground cable from the 
negative (--_) nest of the outer battery (fig. 2-23). 

(2) Remove the headlight cable cover ( b (5) 
above). 

(3) Disengage the blackout driving light 
cables from the cable clips on the left splash shield 
and radiator guard left side support. 

(4) Remove the screw and lockwasher that 
secure the ground cable terminal to the splash 
shield. (This screw also secures the headlight 
ground cable.) 

(5) Remove the connector for cable (19) from 
the clip on the splash shield, separate the connector 
shells, and pull the cable terminal from the sleeve. 
Remove the grommet, bushing, and connector 
shell from the cable. 

(6) Remove the split rubber grommet from 
the opening in the left front fender, and remove the 
blackout light cables from the openings in the 
splash shield and fender. 



(71 Remove the nut, lockwasher, and bearing 
washer from the blackout light stud, and remove 
the light from- the bracket. 

(81 If the mounting bracket or bracket pad 
requires replacement, remove the two screws and 
lockwashers securing the bracket to the radiator 
guard side support and remove the bracket and 
pad. 

f. Install Blackout Driving Light and Bracket. 
(1) Position the bracket pad and bracket 

(fig. 2 -44) on the radiator guard side support, and 
install the two special screws and lockwashers. 
Tighten the screws. 

(2) Install the blackout light on the bracket 
and install the bearing washer, lockwasher, and nut 
on the stud. 

(3 1 Thread the cables through the openings in 
the fender and in the splash shield. Install the split 
rubber grommet on the blackout light cables and 
blackout marker light cables, and engage the 
grommet in the opening in the fender. 

(41 Position the headlight cable cover on the 
underside of the fender, and install the three lock- 
washers and nuts. Tighten the nuts. 

(51 Install the connector shell, bushing, and 
grommet on the cable (191. Position the grommet 
next to the cable terminal and the bushing next to 

the grommet. Connect the cable terminal to the 
connector sleeve, connect the two connector shells, 
and engage the connector in the clip on the splash 
shield. 

(61 Attach the blackout light ground cable 
and left headlight ground cable to the splash shield 
with the lockwasher and tapping screw. Engage 
the cable clips on the splash shield and radiator 
guard side support. 

(7 1 Connect the .ground cable to the negative 
f-1 post of the outer battery (fig. 2-23 1. 

g. Remove Blackout Marker Light and Bracket 
(fig. 2-44). 

(1) Disconnect the ground cable from the 
negative f-1 post of the outer battery (fig. 2-231. 

(21 Remove the headlight cable cover ( b (51 
above I. 

(3 1 Disengage the cables from the cable clips 
on the splash shield and radiator guard side sup- 
port. Remove the connectors for cables (20, 491. 
and 4801 from the clips on the splash shield. 
separate the connector shells, and remove the cable 
terminals from the connector sleeves. 

(41 Remove the grommet from the marker 
light cables and blackout driving light cable (left 
light only I. 

(51 Remove the nut. lockwasher, and two 
bolts that attach the marker light bracket to the 
fender (one nut and lockwasher were removed 
when the cover was removed). Remove the 
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three cables, one at a time, through .the openings in 
the splash shield and the fender. . . 

(61 Remove the two screws and lockwashers 
that secure the marker light to the bracket, and 
remove the bracket. 

h. Install Blackout Marker,Light and Bracket. 

( 1) Position the marker light on the bracket 
and install the two lockwashers .and cap screws. 
Tighten the screws. 

(2 1 Thread the three cables,,. one at a time, 
through the openings in the fender and the splash 
shield. Fit the spiit rubber gr0mm.e.t on the cables 
and in the fender opening. 

(3 1 Position the marker light bracket on the 
fender and install the two lockwashers and bolts. 
Position the headlight cable cover, .and install the 
four lockwashers and nuts to secure the bracket and 
cover. Tighten the nuts. 

(41 Connect the three cable terminals to their 
respective cable connector sleeves, connect the 
connector shells, and engage the connectors in the 
clips on the splash shield. Engage the cables in the 
cable clips on the splash shield an.d ,radiator guard 
side support. 

(51 Connect the ground cable to the negative 
t-1 post of the outer battery (fig. 2-231. 

i. Remove J-eft Taillight and Bracket (Fig. 2- 
54). 

Figure 2-54. Left taillight and trailer coupling receptacle. 

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

(2 1 Remove the screws and lockwashers that 
secure the harness guard to the taillight bracket and 
remove the guard. 

NOTE 
There are two screws for the guard on 
vehicles without a trailer coupling 
receptacle, and three screws for vehicles 
with’ a receptacle. 



(31 Remove the three cable connectors from 
the cable connector clips, separate the connector 
shells, and disconnect the cables. The clips may be 
on the bracket or inside the guard. 

(41 Remove the two screws and lockwashers 
that secure the taillight to the bracket, and remove 

the taillight with attached cables. 

(51 If the vehicle is equipped with a trailer 
coupling, unscrew the grommet nut from the 
coupling receptacle, remove the four nuts and lock- 
washer bolts that secure the receptacle and 

receptacle cover to the frame, and pull the cover 

toward the rear to remove the cables from the 
opening in the bracket. 

(61 Remove the two nuts, lockwashers, and 
bolts that secure the bracket and rear bumper to the 
frame side rail, and remove the bracket. 

j. Install Left Taillight and Bracket (Fig. 2-54). 

i 1 I Position the bracket on the frame side rail 
and install the two bolts, lockwashers, and nuts. 
Tighten the nuts. 

.(Zl If the vehicle is equipped with a trailer 
coupling receptacle, position the receptacle and 
cover on the bracket and install the four lockwasher 

bolts and four nuts. Tighten the bolts. Screw the 

grommet nut to the receptacle. 
(3) Thread the taillight .cables through the 

opening in the bracket, position the taillight on the 
bracket, and install the two lockwashers .and cap 
screws. Tighten the screws. 

(41 Connect the three cable terminals to their 
respective cables, connect the shells, and engage the 
connectors in the clips. 

(5) Position the harness guard on the bracket, 
alining the screw holes. Place the taillight ground 
cable terminal over the inner screw hole and the 
trailer coupling cable clip over the center screw hole 
(on vehicles so equipped). Install lockwasher and 
cap screws (three for vehicles equipped with a 
trailer coupling, two for vehicles not so equipped). 

(61 Connect the ground cable to the negative 

(-1 post of the outer battery (fig. Z-231. 
h_. Kcplace Right Taillight and Bracket. 

Procedure for replacement of the right taillight and 

bracket is essentially the same as that described in i 
and jabove. The only differences are that there are 
two cables for the right taillight instead of three, 
neither of the cables is grounded, and there is no 

trailer coupling. 

Z-41. Light Switch and Dimmer Switch 

il. KPITIOVC Light Switch. 

( I J Remove the four screws and lockwashers 
that attach the steering column access cover to the 
instrument panel and remove the cover. 

(2 1 Unscrew the nut that retains the water- 

proof grommet to the light switch receptacle Ifig. 2- 

55) and remove the wiring harness cable plug from 

the receptacle. If the light switch is provided with 
the trailer coupling wiring harness in the same 

manner. 

Figure 2-55. Steering column access cover removed. 

b. Install Light Switch. 
(1) Install the light switch (fig. 2-55) from the 

underside of the instrument panel. Secure with four 

lockwashers and screws. 
(2 ) Install the wiring harness cable plug in the 

light switch receptacle, and screw the grommet 

retaining nut to the receptacle. If the switch is 
provided with a trailer coupling receptacle, connect 

the trailer coupling wiring harness in the same 
manner. 

(3 I Install the steering column access cover on 
the instrument panel with the four lockwashers and 
screws, being careful to position the cover in such a 
manner that it does not cause binding at the 

steering column. 
c. Remove Dimmer Switch. 

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

(21 If the vehicle is equipped with a slave 

receptacle. disengage the receptacle cable from the 

cable clip near the dimmer switch. 
(31 Remove the large cable connector from 

the connector clip (fig. 2-561, separate the con- 
nector shells on the three cables, and disconnect the 

cable terminats. 
(41 Front inside the driver’s compartment, 

remove the two screws and lockwashers that secure 
the switch, and remove the switch from the 

toeboard. 
cl. !nstall nirnrner Switch. 

i 1 ) Position the dimmer switch (fig. 2-561 on 
the underside of the toeboard and install the two 
lockwashers and screws. Tighten the screws. 
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Figure 2-56. Dimmer switch. 

(2 1 Connect the three cable terminals to their 
respective cables and connect the shells. Engage the 
large cable connector in the connectar clip (fig. 2- 
.56 I. 

(3) Engage the slave receptacle cable in the 
cable clip(on vehicles so equipped). 

(41 Install the left front fender rear splash 
shield (para 2-180 11 1. 

2-42. Circuit Breakers 

il. Gc~ncral. 
( I ) Circuit breakers are of the automatic reset 

type with a bimetal spring which expands when the 
circuit is overloaded to cause a break in the circuit. 
As the spring cools, it contracts and again closes the 
circuit. causing alternate “off” and “on” con- 
ditions, informing the operator that an abnormal 
circuit condition exists. 

(2) With the exception of the instrument 

cluster circuit breaker on some vehicles, all units 
are mounted on the cowl ventilator brace (fig. 2- 
.5 I I. All units are accessible with the instrument 
c.lustrr removed. 

1). K~.mot~al. Procedure for removal of all circuit 
breakers is the same. 

( I I Turn the four studs that secure the in- 
strument cluster to the instrument panel and 
c:arrfuIiy pull the cluster out. Disconnect the 
speedometer flexible shaft from the speedometer 
llig . 5-5 1). 

(2) Detach the cables 
to be removed. 

(3 J Remove the two 
circuit breaker to the cowl 
5 I ) and remove the circuit 

from the circuit breaker 

screws that secure the 
ventilator brace (fig. 2- 
breaker. For the circuit 

breaker on the instrument cluster, remove the two 
nuts, lockwashers, and bolts that secure the circuit 
breaker to the instrument cluster panel, and remove 
the circuit breaker. 

c. Installation. 

(1) Position the circuit breaker on the cowl 
ventilator brace (fig. 2-51) and install the two 
screws. For the circuit breaker on the instrument 
cluster (fig. 2-541, position the circuit breaker on 
the instrument cluster panel, and install the two 
bolts, lockwashers, and nuts. 

(2) Connect the cables to the circuit breaker, 
following the wiring diagram (fig. 2-6). 

(3) Connect the speedometer flexible shaft to 
the speedometer, position the instrument cluster in 
the instrument panel, and engage the four studs b! 
turning them clockwise. 

2-43. Auxiliary Outlet Receptacle (on Vehicles 

so Equipped) 
a. Removal. 

(I I Disconnect the receptacle cable at the 
cable connector under the instrument panel, and 
disengage the cable from the cable clips. 

(2) Remove the four screws which attach the 
auxiliary outlet receptacle to the instrument panel. 
Remove the receptacle with cable. 

6. Installation. 
(1) Thread the receptacle cable through the 

opening in the instrument panel, and position the 
receptacle on the panel. Install the four screws, 
attaching the receptacle cover chain with the lower 
left screw. 

(2 1 Connect the cable terminal at the cable 
connector and engage the cable in the cable chips. 
2-44. Radio Receptacle (on Vehicles so 

Equipped) 
a. Removal. 

(1) Disconnect the ground cable from the 
negative (--I post of the outer battery, and remove 
the radio receptacle cable from the terminal. 

(2 1 Disconnect the other receptacle cable 
terminal from the positive (+ I terminal of the inner 
battery. 

(3 1 Disengage the cable from the cable clip in 
the driver’s compartment. 

14) Remove the four small screws that 
secure ‘the radio receptacle to the wall mounting 
rec*eptaclt~ (fig. Z-.‘i;l and pull the receptacle and 
c~ablt~ from the mounting receptacle. Remove the 
four d(*r(ws that secure the mounting receptacle 
to thcb body front panel, and remove the receptacle. 
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b. Installation. 
(1) Thread the receptacle cables through the 

receptacle opening in the body panel and through 
the weatherseal in the cab rear panel. 

(2) Fit the two sections of the wall mounting 

receptacle on the body panel and install the four 

lockwasher screws. Position the radio receptacle 
(fig. 2-57) and install the four lockwasher screws, 
attaching the cover chain with one of the screws. 

(3) Connect the radio receptacle positive l-l- 1 
cable terminal to the positive (i- ) terminal of the 
inner battery, and the negative (--_) terminal to the 
negative (--) terminal of,the outer battery. 

(4) Connect the ground cable to the negative 
(-) post of the outer battery. 

Figure Z-57. Radio receptacle in body front panel. 

Section Xl. TURN SIGNAL SYSTEM 

2-45. General 

Tha MB7 and M37Bl series vehicles are equipped 

with turn indicating signal systems. The entire 
vehicle electrical systems are shown in figures 2-58 

and 2-50. Essentially the turn signal system is 
composed of a lever-operated switch mounted on 
the steering column, a relay (distribution) box 
which houses the flasher unit and three relays, and 
a harness providing connections between the relay 
box and the steering column switch. The remaining 
required components are the standard vehicular 

service taillight, stoplight and parking light 

assemblies which are provided on all M37 series 
vehicles, except that an additional light (blackout 
stoplight) is added on later vehicles. Two of the 
relays are used to switch between stop light or turn- 
indicating functions for left- or right-hand turns. 
The third relay functions to close the circuit to 
supply a power source to the circuits that are 
controlled by the other two relays. This third relay 
is in series with the flasher, and 

term itten t current being supplied 
resulting in the desired flashing. 

results in an in- 
to these circuits, 

GENERATOR 

(ALTERNATOR) 
RECTIFIER 

GENERATOR 

REGULATOR 

RAP0 376493 

Figure Z-58. External wiring diagram. 
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IGNITION 
SWITCH 

LINE 
SWITCH 

i 
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I 

GRD 

i 
I ORD E51999 

Figure Z-59. Schematic wiring diagram. 

2-46. Troubleshooting SERDRIVE position. Throughout the tests in- 

a. Troubleshooting the vehicle turn signal dicated in table 2-4 make sure that the light switch 

system requires a 24-volt test lamp or a voltmeter is in one of the two positions that will energize the 

(O-50 volt range) and two jumper leads. The turn turn signal system, unless otherwise directed in the 
signal system will function only when the vehicle instructions. 
light switch (fig. Z-60) is in STOP LIGHT or 
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h. Procedure.Re 
and 2-62 for turn 

diagrams. 

:fer to table 2-4 a nd figm *es 2-61 

signal-equipped vehicle w riring 

A Upper lever in blackout drive position. 

B Upper lever in blackout marker position. 

C Upper lever in off position 

D Upper lever in stoplight position. 

E; Upper Ie\er in service drive position. 

F I,owcr right lever in unlocked position. 

G Lower right lever in locked position 

H Lower left lever in park position 

J Lower left lever in off position 

K Lower left lever in dim panel light position. 

L Lower left lever in bright panel light position. 

Figure Z-60. Light switch. 
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ORD E51478 

Figure Z-61. Vehicle wiring diagram M37Bl. and M201Bl only. 



I IOl) 
II I II 

ORD E51479 

Figure Z-62. Vehicle wiring diagram-M43Bl. 



NOTE 
On some vehicles the troubleshooting 
procedures in table 2-4 apply. They do not 
however, apply to vehicles with commercial 
type turn signal systems installed under the 
provisions of SB 9-203. 

‘L-47. Distribution Box Assembly 
(Fig. 2-63.) 

Figure 2-63. Turn signal relay (distribution box). 

a. Replacement. 

( I ) Place vehicle light switch in OFF position. 
(2 1 Open glove compartment and remove the 

two hex-head screws, washers, and nuts securing 
box to compartment (left side). 

NOTE 
Ground wire (M) is secured simultaneously 
with the front screw. 
(3 t Remove distribution box from under dash 

panel and gently pull toward self as far as harness 
will allow. 

(4) Remove one wire at a time and install on 
replacement box before removing any others. 
Continue removing and installing wires to the 
correct terminals of replacement box. 

(5 I When all wires are installed, position box 
under dash panel on compartment side wall. and 
install two hex-head screws, washers, and nuts. 
Install ground wire M simultaneously with front 
screw. 

NOTE 
Make certain box is positioned with ter- 
minal A closest to the rear of vehicle. 

(6) Tape any wires out of the way that may 
interfere with operation of parking brake or front 
axle engagement levers. 

(7) Place vehicle light switch in STOP 
LIGHT position and check operation of turn signal 
system. 

b. Repair. 

( 1) Repair of the distribution box is limited to 
replacement of the flasher (para Z-48), soldering 
loose wires or tightening loose terminals or screws. 
To perform repair, remove box from under dash 
panel as described in a ( 1) through (3 ) above. 

(2) Remove six cross-recessed head screws 
securing cover to box. 

CAUTION 
Exercise care not to jar or force the cover 
while removing it, since the r&y assem- 
blies are mounted to the cover and one 
relay can be easily damaged. 

Make certain that O-ring gaskets are not lost from 
the cover retaining screws. 

NOTE 
Mark cover and box to insure that cover 
will be in the same position when installed 
to the box. 
(3 1 Inspect to see if any wires are loose be- 

tween the relays and terminals. Solder any loose 
wires as necessary, and tighten any loose nuts or 
connections. Repair any frayed wiring by taping. 

(4) Install gasket to box. Make certain gap in 
gasket is closed tight by pressing gasket together at 
the gap. Install cover to box exercising care not to 
damage relays or cause fraying of wires. Make 
certain cover is installed in same position as before 
removal t 2) above). Install six cross-recess screws 
and secure cover to box. making certain an 0 ring 
gasket is installed on each cover retaining screw. 

(5) Perform operations in a (5) through (7) 
above to complete the installation. 

Z-48. Turn Signal Flasher Replacement 

a. Perform operations in paragraph (2-47 a (1) 
through (3) and 2-47 6 (2). 

I). Pull flasher outward (fig. 2-64) and remove 
from unit. Check to see that terminals are clean and 
all wires are secure and connections are tight. 
Install new flasher unit. 
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)‘lgure Z-64. ‘l-urn signal flasher. 
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c. Install cover to box as outlined in paragraph 2-49. 

2-47 b (4) and perform operations in paragraphs 2- 
47a t.5) through (7) above. 

LEFT TURN POSITION 

RIGHT TURN POSITION 

NEUTRAL POSITRON 
(BOTTOM VIEW OF SWITCH) 

Turn Signal Control Switch (Alternate 

Types 1 
(Fig. 2-65.) 

TO RELAY BOX 

GREEN LENS AND 
CONTROL PILOT 

LAMP 

LEFT TURN POSITION 

0 TO “M” 

-_-_- 0 TO “A” 

RIGHT TURN POSITION 

I // ,::I& 

NEUTRAL POilTlON 
(BOTTOM VIEW OF SWITCH) 

- TO RELAY BOX 

GREEN LENS 

CONTROL PILOT LAMP 

Figure 2-6.5. Turn signal control switch-alternate t_vpes. 

a. Removal. 

i I b Place vehicle light switch in OFF position. 
(2) Remove two clips securing harness to 

steering cohim n. 
(31 Remove clamp securing control switch to 

column by removing nut and fillister-head screw or 

by turning clamp screw (alternate type). Before 
attempting to replace switch, remove bottom cover 
from switch housing (procedure varies slightly 
between alternate type switches), and inspect for 
loose wires. Solder any loose wires or if soldering 
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does not repair defect, continu’e to replace switch as 
outlined in b below. 

b. Installation. 
(1) Before attempting to remove old switch 

harness terminals. from distribution box, route 
replacement harness through dash panel opening at 
top side of steering column. Continue to route 
harness to the right along top of bottom flange.,@f 
dash panel past cowl ventilator mechanism and to 
the distribution box. .Remove leads at distribution 
box from old harness and replace with those from 
new harness as outlined in paragraph 2-47a (2) 
through (4). 

(2) Position new switch on steering column 
approximately 7 / 8-inch below edge of steering 
wheel collar, and tighten switch mounting screw 
(fig. 2-65) or screw and nut (alternate types) 
securely. Install harness clamps to steering column 
(fig. 2-65). 

(3) Plac’e vehicle light switch in STOP 
LIGHT position check operation of switch. 

2-50. Turn Signal Lamp Replacement 

a. Blackout Marker or Taillights. Refer to 
paragraph 2-39 c 

b. Control Switch Pilot Lamp (Fig. 2-65). 
Procedure is dependent on type of turn signal 
control switch installed in vehicle. Remove green 
lens in end of lever by turning counterclockwise and 
replace bayonet type lamp in usual manner. 
Replace lens in end of lever. For a!ternate type 
switch, remove switch top cover by removing two 
cross-recess screws and remove lamp. Replace 
cover. Correct size lamp is essential to insure the 
correct flashing rate. Use No. 313 or equal as 
marked on lamp. 

2-51. General 

The instrument cluster (fig. 2-51 and 2-66) con- 
tains the speedometer, battery-generator indicator 
or ammeter, water temperature gage, fuel gage, and 
oil pressure gage. These gages are electrically 
operated by means of sending units. Circuits to the 
gages are controlled through the ignition switch and 
are closed only when the ignition switch is in the 
ON position. 

A Winch caution plate 
R Transmission and transfer gearshift instruction plate. 

C Throttle fording plate 
I) US property conversion plate 

E US property identification plate 
F Responsible agency plate 

G Weight data plate 

H Crankcase plate 

J Servicing data plate 

h: Pt1blications data plate 

Figure Z-66. Data. caution. and instruction plates 

in driver compartment. 

Gages supplied on vehicles of early manufacture 
are O-volt gages, each one requiring a resistor when 
used in the 24-volt system. The 6-volt gage may be 
identified by the resistor case and elbow on the 
back side of the gage. The 24-volt gages are sup- 

Section XII. INSTRUMENTS, GAGES, AND HORN 

plied with vehicles of later manufacture and may be 
installed to replace the 6-volt gage-with-resistor 
units. The horn is a vibrator-type, mounted on the 
under side of the hood. 

2-52. Responsibility 

Organizational maintenance includes replacement 
of the gages, speedometer, cluster wiring harness, 
and the horn and related parts. 

2-53. Instrument Cluster 
(Fig. 2-51) 

a. Remove Battery-Generator Indicator or 
Ammeter. Procedure is the same for both in- 
struments. 

(I 1 Turn the four studs that secure the in- 
strument cluster to the instrument panel and pull 
the cluster out carefully. Disconnect the 
speedometer flexible shaft from the speedometer. 

NOTE 
Make certain that the ignition switch is in 
the OFF position before working on the 
instrument cluster parts. 
(2 1 Disconnect the cable or cables from the 

battery-generator indicator, or ammeter, respec- 
tively. 

(31 Remove the two nuts and lockwashers 
that secure the indicator bracket to the studs in the 
indicator, and remove the b ,acket. Remove the 
indicator from the driver’s conipartment side. 

6. Install Battery-Generator Indicator or Am- 
111 chtcr. 

f 1) Insert the battery-generator indicator or 
ammeter from the driver’s compartment side of the 
cluster panel and position it in the panel. 

(2 I Install the indicator bracket over the 
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indicator and install the two No. 1 O-32NF nuts and 
lockwashers. Tighten the nuts. 

(31 Connect cable (27) (fig. 2-61 to the ter- 
minal of the battery-generator indicator. For the 
ammeter, connect cable (9) to the left terminal and 
cable (81 to the right terminal (fig. 2-3). 

(41 Connect the speedometer shaft to the 
speedometer (fig. 2-5 11. Position the instrument 
cluster in the instrument panel, and engage the four 
studs by turning them clockwise. 

c. Replace Fuel Gage, Oil Pressure Gage, 
and / or Water Temperature Gage. Procedure for 
replacement of the fuel gage, oil pressure gage, and 
water temperature gage (fig. 2-5 1) is the same as 
that for the ammeter (a and b above). When a 6- 
volt gage is installed in the 24-volt system, be sure 
to install the resistor with the gage (para 2-51 a). If 
a 24-volt water temperature gage is used to replace 
the 6-volt gage and resistor, replace the gage 
sending unit also, which is available as part of the 
kit. 

d. Remove Speedometer (fig. 2-51). 
(1) Remove the instrument cluster and 

disconnect the speedometer shaft from the 
speedometer (a (1) above). 

(21 Remove the nut, lockwasher, and plain 
washer that secure the cluster wiring harness to the 
speedometer bracket stud, and remove the harness 
from the stud. It is not necessary to disconnect the 
cables. 

(3) Remove the cable connector from the clip 
on the speedometer bracket, and remove the nut 
and lockwasher that secure the clip to the stud on 
the speedometer. 

(41 Remove the speedometer from the driver’s 
compartment side of the panel. Remove the 
bracket. Be careful not to damage the cables as the 
bracket is removed. 

c. Install Speedometer. 
(1) Insert the speedometer (fig. 2-511 from 

the driver’s compartment side of the instrument 
cluster panel, and position it in the panel. 

i:! 1 Install the speedometer bracket over the 
speedometer with the stud holes over the two studs 
on the speedometer. Hold the parts in position and 
install the cluster wiring harness on the lower stud. 
Install the special plain washer, lockwasher, and 
nut. Tighten the nut. 

(3) Position the connector clip on the upper 
stud and install the lockwasher and nut. Tighten 
the nut. Engage the cable connector in the clip. 

(41 Connect the speedometer flexible shaft to 
the speedometer, and install the instrument cluster 
(I> (41 above). 

f. Replace Cluster Wiring Harness. 
(I) Remove the instrument cluster ( a (1) 

above). 
(2) Disconnect the wiring harness cables from 
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the fuel gage, oil pressure gage, and water tem- 
perature gage, the instrument cluster circuit 
breaker or ignition switch, and the battery- 
generator indicator (on vehicles so equipped). 

(3) Remove the nut, lockwasher, and plain 
washer that secure the wiring harness to the 
speedometer stud, and remove the wiring harness. 

(4) Install a new wiring harness on the 
speedometer lower stud (fig. 2-511, arranging the 
cables in proper position. Install-the plain washer, 
lockwasher, and nut. Tighten the nut. 

(5 1 Connect the wiring harness cables to the 
fuel gage, the oil pressure gage, the water tem- 
perature gage, the instrument cluster circuit 
breaker or ignition switch cable, and the battery- 
generator indicator (on vehicles so equipped) (fig. 
2-31. 

(6) Install the instrument cluster (b (4) 
above 1. 

2-54. Horn and Horn Button Cable 

a. Replace Horn (fig. 2-67). 

Figure 2-67. Horn and horn cables. 

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

(2) Disconnect the two horn cable connectors 
and pull the cables (No. 25 and .25Al and con- 
nectors from the horn. 

(31 Remove the two bolts and lockwashers 
that secure the horn to the bracket on the hood and 
remove the horn. 

14) Position a new horn on the bracket, and 
install the two lockwashers and two bolts. Tighten 
the bolts. 

(5 I Attach the horn cable connectors 
horn. 

I). Kcmorc florn Button. Horn Button 

;~ntl Kc&ted Parts. 

to the 

Cable, 



NOTE 
The key letters noted in parentheses are in 
figure 2-68. 

i? Cable 
H Grommet 

C Rushing 

I) Connector shell 
k Hose 

F Nnt 

G ‘I-llbe 

H Lasher 

.I Seal 

ti Steering wheel 

1, Lower retaining plate 
M Cable terminal 
N 1 nsulator 

I’ Steering wheel nut 

($ Plate spring 
Ii Snaprinp 

S Upper retaining plate 

‘1’ Button spring 

UH orn button 

V Hutton seal 

Figure Z-68. Horn button cable and related parts-exploded view. 

(11 Remove the horn button cable connector 
from the clip on the left front fender splash shield 
and disconnect the horn button cable 25A. Pull the 
cable and cable hose through the opening in the 
frame left side rail. 

(21 Remove the grommet, bushing, and cable 
connector shell from the lower end of the cable (A). 

(3) Unscrew the fitting nut from the lower seal 
plate on the steering gear housing and remove the 
hose (El, tube (G). and nut (FI from the cable (A). 
Separate the hose, tube, and nut. Remove the seal 
washer 1H ) and seal IJ) from the seal plate and 
from the cable. 

(41 Remove the horn button seal (VI. Press 
the horn button UI down firmly and turn it clock- 
wise to disengage the upper retaining plates (S) 
from the lower retaining plate (L). Remove the 

button. button spring. upper retaining plate, and 
snapring as a unit. Remove the plate spring (Q). 

l.5) Remove the snapring (RI from the horn 
button (U), and remove the upper retaining plate 
(S) and the button spring (T). 

(6 I Remove the insulator (N I from the upper 
end of the cable and pull the cable with cable 
terminal from the steering gear shaft. 

(71 Jf the lower retaining plate (L) requires 
replacement. remove the steering wheel nut (P 1 and 
remove the plate. 

C. Inspect Ilorn Button. Horn Button Cable. and 

Kcl;~ ted I’:,rts. 

(1 I Jnspect the button seal (VI, seal (J I. hose 
(E I. and grommet (B i for damage or deterioration. 

(21 Inspect the cable (A 1 for loose or damaged 
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terminals, damaged insulation, or broken cable. 
Inspect the insulator (N) for cracks. 

(3 ) Inspect the horn button (U ), retainer 
plates (L and S), and springs (Q and T) for cracks 
and distortion. 

(4) Inspect tube (G), nut (F), connector shell 
(D), and grommet bushing (C) for cracks or other 
visual damage. 

(5) Inspect the steering wheel nut (P) for 
cracks or damaged threads. 

(6) Replace all parts that are unfit for service. 

d. InstallHorn Button, Horn Button Cable, and 

Related Parts. 
(1) Install the lower retaining plate (L) over 

the steering gear shaft and install the steering wheel 
nut (P ). Tighten the nut. 

(2 ) Insert the lower end of the horn button 
cable (A) in the upper end of the steering gear 
shaft, and push the cable down through the shaft 
until the lower end extends through the shaft. 
Install the insulator (N) on the cable just below the 
cable terminal. 

(3) Install the button spring (T) and the 
upper retaining plate (S) in the horn button (U), 
and install the snapring (R). 

(4) Install the plate spring (Q) in the steering 
wheel and install the horn button (U 1, pressing the 
button down firmly and turning it clockwise to 
engage the two retaining plates (L and S ). Install 
the button seal (V ). 

(5) install the cable sealand seal washer over 
the lower end of the cable and into the lower seal 
plate (fig. 2-69). Assemble the hose, tube, and 3/8- 
inch inverted flared tube fitting nut (fig. 2-69 ), and 
install the parts on the cable. Screw the nut to the 
lower seal plate on .the steering gear housing. 

Figure 2-69. Horn button cable disconnect points. 

(6) Install the connector shell, bushing, and 
grommet on the lower end of the cable (fig. 2-69). 
Position the grommet next to the cable terminal 
with the bushing holding the grommet in place. 

(‘7) Insert the cable through the opening in the 
frame left-side rail, connect the cable to cable 
(25)A, and engage the connector in the clip on the 
splash shield. 

2-55. Gages and Horn 

a. Water Temperature Gage or Gage Sending 
Unit Faulty. 

( 1) Start the engine and run it until it is warm. 
(2 1 Remove the radiator filler cap and insert a 

thermometer. If the thermometer reading is 
reasonably the same as that of the water tem- 
perature gage, it indicates that the temperature 
gage is operating satisfactorily. 

(3) If there is considerable variation between 
the thermometer and gage readings, replace the 
gage (para 2-53 c ). 

(4) If replacement of the gage does not effect a 
correction, replace the gage sending unit (para 2- 
53). 

b. Fuel Gage or Gage Sending Unit Faulty. 
(1) Fuel gage defective. To test the fuel gage, 

disconnect the fuel gage sending unit cable at the 
sending unit in the fuel tank and ground the 
sending unit cable on the bare metal of the frame. 
Turn the ignition switch on and observe the fuel 
gage. If the gage registers FULL. it is evident that it 
is satisfactory. Replace the gage if it fails to register 
(para 2-53 c ). 

(2) Fuel gage sending unit defective. If the 
test described in (1) above indicates that the gage is 
satisfactory, replace the fuel gage sending unit 
(para 2-87 b ). 

c. Ammeter of Battery-Generator Indicator 
Tnopera tive. 

(1) Batteries suiphated (ammeter only). 
Replace batteries (para 2-64). 

(2) Instrument cluster wiring harness con- 
nections faulty. Check connections at instrument 

cluster wiring harness. Clean and tighten con- 
nections or replace instrument cluster wiring 
harness. as required (para 2-53 f 1. 

(3 1 Generator or generator regulator 
faulty. Refer to paragraph 2-35 e ). 

(4) Instrument faulty. Replace ammeter or 
battery-generator indicator (para 2-53 a and b 1. 

d. Oil Pressure Gage or Gage sending Unit 
Inopcratice. Replace oil pressure gage (para 2- 

.53 c 1 or gage sending unit (para 2-53 1 and m 1 as 
required. 

(a. Slxcdonwter Does not Register. 
( I I Speedometer faulty. Disconnect 

speedometer shaft at the speedometer. Drive the 
vehicle and note if shaft core turns. If the core 
turns. replace speedometer (para 2-53 d and e 1. 
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(2) Speedometer shaft broken. Disconnect 

speedometer shaft at the drive pinion on the 

transfer (fig. Z-10). Turn the shaft to determine if it 

is broken. If broken, replace the shaft or core. 

A ‘I’ransfer 

B Input shaft companion flange 

C Jntermediate propeller shaft 

11 lIeclutch lever 

E: Shift lever 

F Brake lever 

G Brake control 
H Nut 

J Front propeller shaft 

K Holt 

L Output shaft companion flange 

M Mounting bracket bolts 

N Speedometer shaft 

1’ Cam lever 

() l’inion retaining nut 

I< Two-speed clutch gear shifter shaft. 

S Front axle olltpllt shaft clutch gear shifter shaft 

‘r Control shifter lever rod 

U lIeclutch shifter lever rod 

Figure Z-70. Transfer and controls. 

(31 Drive pinion damaged. If the 
speedometer and flexible shaft appear to be 
satisfactory, replace the speedometer drive pinion 
(para Z-108). 

f. Horn Inoperative. 
t I) Batteries discharged. Check batteries for 

specific gravity (para 2-63 b 1. Replace batteries as 
necessary 1 para 2-64). 

(2) fforn faulty. Check to determine whether 
current reaches the horn cable connectors, using the 
low voltage circuit tester (fig. 2-7 Il. 

Figure 2-71. Checking for current nt horn connections 
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(al Disconnect the two horn cables at the 
cable connectors. 

(b/ Connect the positive (i- ) test lead to the 
positive (i- I terminal of the low voltage circuit 
tester and attach the clip end of the lead to the 
terminal of cable (251. 

/c) Connect the negative f-1 test lead to 
the 50 VOLTS terminal of the tester and attach the 
clip end of the lead to the terminal of cable (25A). 

(d) Depress the horn button and observe 
the lower scale of the tester voltmeter. The volt- 
meter should show battery voltage (approximately 
24 volts). If voltage reading is normal, the horn is 
faulty. Replace the horn (para 2-54a 1. If no 
voltage reading is indicated, proceed with (3) and 
(41 below. 

(3 1 Horn cable (wiring harness) faulty. Check 
the horn cable in the wiring harness, using the low 
voltage circuit tester (fig. 2-72). 

VOLiMETER POStWE LEAD 

VOL:~Ei-CR NEGATIVE LEAD 

RAW 196297 

Figure Z-72. Checking for current through horn cables. 

(ii) Disconnect the horn button cable at the 
cable connector on left front fender splash shield. 

(h) Disconnect the two horn cables at the 

Section XI Ii. 

2-56. General 

WARNING 
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 
ground will cause an arc that will com- 
pletely destroy the connector on the lead. 
This is caused by 24 volts in the system. 
Personnel who have been accustomed to 
using this type of test on 6- or 12-volt 
systems must be very careful not to forget 
that they are working with higher voltage. 
When removing the battery cables, 

cable connectors on the horn and’ connect cable 
(25) to cable (25Al. 

(c) Connect the positive (+ 1 test lead to the 
positive (+ ) terminal of the low voltage circuit 
tester and attach the clip end to the horn cable. at 
the harness end. 

(d) Connect the negative (-) test lead to 
the 50 VOLTS terminal of the tester and attach .the 
clip end of the lead to a ground on the engine. 

(e) Observe the voltmeter lower scale.: The 
voltmeter should show battery voltage (ap- 
proximately 24 volts). If no ‘voltage reading is 
indicated, the horn cables in the wiring harness are 
probably defective. Notify direct support. main- 
tenance personnel. If voltage reading is normal, 
proceed with (4) below. 

(4) Horn button cable or horn button parts 

faulty. Check the horn button cable, using the low 
voltage circuit tester (fig. 2-72). 

(a) Connect the voltmeter positive (+ ) test 
lead (3 1 (cl above). 

(b) Connect the voltmeter negative (- 1 test 
lead to the 50 VOLTS terminal of the tester and 
attach the clip end of the lead to the horn button 
cable terminal at the engine end. 

(cl Remove the horn button (para 2-54 b ) 
and ground the upper terminal of the horn button 
cable to the horn button lower retaining plate. 
Observe the lower scale of the voltmeter. The 
voltmeter should show battery voltage (ap- 
proximately 24 volts). If no voltage is indicated, 
replace the horn button cable. If voltage reading is 
normal, replace horn button and / or other parts as 
vequired (para 2-54 d 1. 

g. Horn Operates Continually. Stop horn 
operation by disconnecting one of the horn cables at 
the horn. Check the horn cable, horn button cable, 
and horn button parts (f. (2), (3) and (4) above), 
and correct as necessary. 

BATTERIES 

disconnect the ground cable first. When 
installing the battery cables, connect the 
ground cable last. When two ground cables 
are used. both cables must be disconnected 
prior to working on equipment where 
shorting of cables can occur. Incorrect 
cable replacement sequence is extremely 
dangerous. Accidental contact of cable 
replacing tool with vehicle causes a direct 
short resulting in arcing and instant 
heating of tool to red heat. This can cause 
painful burns on hands and serious damage 
to tools. vehicle, and battery. Moreover, the 
shorted battery may explode, spraying hot 
acid over the surrounding area. Hold in- 
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sulated portion of cable. Do not touch 

terminal contact portion of cable while 
performing test. 

Current for the 24-volt lighting system (fig. 2-6) is 

supplies by two 12-volt batteries. Batteries ‘(fig. 2- 

231 for all models, except the early production 
models of the ambulance truck M43, are located in 
a box under the passenger’s seat in the driver’s 
compartment. Batteries (fig. 2-73) for the early 
production vehicles of the ambulance truck M43 
are located in the left front compartment under the 
patient’s seat. 

2-S?. Responsibility 

Organizational maintenance of the batteries in- 
cludes cleaning, inspection, and replacement of the 

batteries and battery cables. 

BOLT (BATTERY TERMINAL) 

Figure 2-73. Battery box location (early production 

ambulance truck hf43/. 

On vehicles so equipped, it also includes 

replacement of the trailer coupling receptacle, radio 
receptacle, and auxiliary power outlet receptacle. 

2-58. Battery Test 

a. Use a battery hydrometer and check each 
battery cell. Water should not be added prior to this 
test. 

II. Battery specific gravity readings should be at 
least 1.225 in each cell. Variation of more than 
.025 gravity points per cell (temperature corrected) 
indicates a battery fault. If this occurs, replace 
battery. Check batteries for damaged case, ter- 
minals, or cell cover plates. If any damage is 
present, replace batteries (para Z-641. 

Z-59. Batteries Discharged 

a. Excessive Use of Starter. Avoid unnecessary 
use of starter. 

11. Ignition Switch or Vehicle Lights Left on for 

Long PeriodsTurn ignition and light switches off 
when vehicle is not in operation. 

c. Battery to Starter Cable Short Circuiting OR 

Battery Hold Down Cover. Remove, clean, and 
install insulator and cover (para 2-64). 

d. Generator Voltage Regulator Faulty. Check 

voltage regulator (para Z-35 f through i I and 

correct. 
e. Lack of Periodic Battery Inspection. Check 

batteries at specified intervals (refer to table 2-21. 

2-60. Testing Battery Voltage 
(fig. 2-74.) 

_-_l--. 

SATTERY-TC- 

Figure 2-74. Testing battery voltage. 

a. Connect Voltmeter Positive ($) Test Lead. 
Connect the voltmeter positive (f ) test lead to the 
positive (+) terminal of the low voltage circuit 
tester, and attach the clip end of the lead to the 
positive (+ ) terminal of the inner battery. 

h. Connect Voltmeter Negative l---J Test Lead. 

Connect the voltmeter negative l-1 test lead to the 
50 volts terminal of the tester, and attach the clip 

end of the lead to the negative 4-1 post of the outer 

battery. 
c. Read Voltmeter. Observe the reading on the 

lower scale of the tester voltmeter. This reading 
should be at least 23 volts, with the batteries at a 
temperature of 70° F. Voltage reading will be 

lower at lower temperatures and higher at higher 
temperatures. If the combined voltage of the two 
batteries is less than 23 volts (at 706 F.), check 
each battery. Replace battery lpara 2-641, if 
voltage reading shows less than 11.5 volts. 

d. Remove Testing Equipment. When the check 
has been completed, remove the testing equipment. 

2-61. Battery Voltage Drop (Starter Cranking 
Engine) 

The check of the battery voltage drop with the 
starter cranking the engine is to determine the 
condition of the batteries and the starter. The 
engine must be at normal operating temperature for 
this check. 

(1. Connect Voltmeter Test Leads. Connect the 
voltmeter test leads ( c (21 and (3) above) and note 
the combined voltage reading of the batteries. 

B. Read Voltmeter. Crank the engine with the 
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starter (ignition switch off), and observe the 
voltmeter lower scale reading. The reading should 
not drop below 22 volts. A reading of.less than 22 
volts with the starter cranking the engine indicates 
partially discharged or defective batteries or a 
faulty starter. Check each battery individually ( c 
and d below-1 to determine whether one or both 
batteries are at fault. 

e. Check Voltage of Outer Battery (fig. Z-75). 
Connect the positive (+ 1 test lead clip to the 
positive (-I 1 post of the outer battery and the 
negative (-1 test lead clip to the negative (-1 post 
of the outer battery. Crank the engine with the 
starter (ignition switch off) and note the reading on 
the voltmeter lower scale. 

OAT??“-TO-STAXER CABLE 

VOLThUE? MGATIVE 

NEGATIVE POST 

OUTER BATTERY 
‘___.__- ---- __-..-. 

RAPD 196277 

Figure Z-75. Testing voltage of outer battery. 

d. Voltage of Inner Battery (Fig. Z- 

761. Connect the positive f-t 1 test lead clip to the 
positive i-t 1 post of the inner battery and the 
negative (-1 test lead clip to the negative (-_) post 
of the inner battery. Crank the engine with the 
starter (ignition switch off) and note the reading on 
the voltmeter lower scale. 

1NNER BATTERY 

SATfEW-TO-STARTER CABLE 

BATTERY-TO-GROUND CASLE 

Figure 2-76. Testing voltage of inner battery, 

e. Compare Voltage Readings of the Two 
Batteries. The reading for each battery should be 
not less than 11 volts and variation between the two 
batteries should not exceed 1 volt. If voltage 
reading of one battery is low, replace the low 
battery (para 2-64) and repeat the check described 
in a and b above. 

2-62. Battery-to-Battery Cable Resistance 
(Fig. 2-77.) 

Testing the resistance in the battery-to-battery 
cable is to isolate excessive resistance between the 
batteries. When making this check, the test leads 
must be attached to test prods in the battery posts, 
rather than to.the battery cable terminals, to insure 
accurate readings. 

Figure 2-77. Testing battery-to-battery cable resistance. 

NOTE 
To make a test prod, use a short length of 
r/s-inch welding rod and grind one end to a 
sharp. long point. Two prods will be 
required. Using a light hammer. drive the 
prods into the center of the battery posts. 

a. Warm Up Engine.Start the engine and run it 
at idling speed until normal operating temperature 
is reached. Stop the engine. 

11. Install Test Prods in Battery Posts. Drive a 
test prod into the positive (+ 1 post of the outer 
battery and the negative (-1 post of the inner 
battery. 

c. Connect Voltmeter Positive l--F) Test Lead. 
Connect the positive (+ 1 test lead to the positive 
f + 1 terminal of the low voltage circuit tester, and 
attach the clip end of the lead to the test prod in the 
positive (+ I post of the outer battery. 

ri. Connect Voltmeter Negative (-_) Test Lead. 
Connect the negative (-1 test lead to the 1 volt 
terminal of the tester and attach the clip end of the 
lead to the test prod in the negative f-1 post of the 
inner battery. 

P. Kead Voltmeter. Crank the engine with the 
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starter (ignition switch) and observe the upper scale 
of the voltmeter. The voltage reading should not 
exceed 0.1 volt. If the reading exceeds 0.1 volt. 

check for corroded battery terminals or a loose 
cable in the cable terminals. Clean corrosion from 
terminals. Replace a defective cable (para 2-653. 

f. Remove Testing Equipment. When the test 
has been completed, remove the testing equipment 

and the test prods. 

2-63. Battery Cleaning, Servicing, and 
Specific Gravity Test 

a. Clean and Service. 
(1) Clean the batteries and battery cable 

terminals, removing corrosion and dirt. 

(2 ) Apply a light coating of petroleum jelly to 
the battery cable terminals to prevent corrosion 

accumulation. Corrosion around the battery and 

terminals causes battery drain and must be 

avoided. 

(3) Remove the six fillercaps from each 
battery and inspect the level of the electrolyte. The 
correct level should be three-eights of an inch below 
the top of the cell, or well above the tops of the 
plates. 

(4) Check the specific gravity in each cell of 
each battery i bbelow 1. If the electrolyte level is too 
low to permit filling of the hydrometer, add clean 
distilled water to ihe proper level and run 
engine for approximately 30 minutes before 
tempting to check the specific gravity. 

NOTE 
If distilled water is not availabie, use clean 

rain water or drinking water. The use of 
water with high mineral content must be 

avoided since it causes rapid deterioration 
of plates and separators. 

b. Check Specific Gravity. 

the 
at- 

(I) Remove the six filler caps from each 
battery. Test and note the temperature of the 
electrolyte and test the specific gravity in each cell, 
using a hydrometer. Note the readings. 

(2) A specific gravity reading of 1.275 to 
1.300 at 80” F. in each cell indicates a fully 
charged battery. A reading of less than 1.220 is 
unsatisfactory. Replace a battery if the reading is 
below 1.220 (para 2-64). 

(3 1 If the temperature of the electrolyte is 
higher or lower than 80’ F., compute the corrected 
specific gravity in accordance with the correction 

chart Ifig. 2-78). 
(4) Compare the readings in the cells of the 

battery. The specsific gravity in all cells of either 
battery should be the same, within 0.025. If 
variation is greater than this, an abnormal con- 
dition within the battery is indicated. Check the 
battery voltage drop (para 2-61). Replace either or 
both batteries. as required (para 2-641. 

(5) Install the six fillercaps for each battery 
after completing the check. 

Figure 2-78. Hydrometer scale and temperature 

correction chart. 

2-64. Battery Removal and Installation 

a. General. Batteries replaced because of a 
discharged condition or unsatisfactory voltage tests 
will be reported to direct support maintenance 
personnel. Replacement procedure described in 
b and c below covers removal and installation of 
both batteries. If only one battery requires 
replacement, unnecessary steps may be omitted 
but, in any case, the battery ground cable must be 
removed to prevent accidental grounding of the 
batteries. 

I>. Removal. 
(1) Loosen the nut on the battery terminal 

bolt at the negative (-1 post of the outer battery 
(fig. 2-23) or front battery (fig. Z-73) and remove 

the terminal with attached ground cable. Remove 
the battery-to-battery cable and the battery-to- 
starter cable in the same manner. Remove the 
insulator from the positive (+ 1 post of the inner 
battery Ifig. 2-231 or rear battery (fig. 2-73) ii so 
equipped. 

NOTE 
This insulator is required on vehicles of 
early manufacture. On later vehicles, the 
battery holddown cover eliminates the 
necessity for the insulator. 
(‘7 i Remove the two holddown cover bolt nuts 

and flat washers, and remove the holddown cover. 
Lift the two batteries from the battery box. 

(3) Clean and inspect the inside of the battery 
box. See that it is dry and free from corrosion. Paint 

the bos if it is rusted or has been damaged by 
corrosion. 

c. Installation. 
( 1 j For vehicles with the batteries under :he 

passenger seat, install the batteries in the battery 
box with thr negative I--_) post of the inner battery 
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toward the front and that of the outer battery (fig. 
2-231 toward the rear. For ambulance truck M43 
with batteries in the patient compartment, install 
the front battery with the negative (-1 post toward 
the center of the vehicle and that of the rear battery 
toward the left side of the vehicle (fig. 2-73). 

NOTE 
If a new battery is to be installed, check the 
electrolyte level. If the battery is dry, add 
diluted sulfuric acid to the correct level in 
each cell ( para 2-63a (311. 
(21 Install the holddown cover and install the 

washers and nuts on the two holddown cover bolts. 
Tighten the nuts. 

(3 1 Lubricate the battery posts (para 2- 
03 ;l (211. Install the battery-to-battery cable and 
battery terminals, being sure to install each ter- 
minal on the correct battery post (positive on 
positive and negative on negative (fig. 2-23 and 2- 
'1311. 

(41 Install the rubber insulator on the positive 
post of the inner battery (fig. 2-231, or the rear 
battery (fig. 2-731 if required. Refer to note in 
1) (1) above. Install the battery-to-starter cable 
and battery terminal on the battery post. 

(5 1 Install battery-to-ground cable and 
battery terminal on the negative (-1 post of the 
outer battery (fig. 2-23) or front battery (fig. 2-731. 

(0 I Tighten the nuts on the four battery 
terminal bolts. 

CAUTION 
Reversing polarity of battery will burn 
rectifier. 

2-65. Battery Terminals and Cables 

il. Remove Battery Terminals (fig. 2-23 and 2- 
7.7). All battery terminals are serviced in the same 

manner. Positive and negative terminals are not 
interchangeable. 

i 11 Before removing any of the battery ter- 
minals. disconnect the battery-to-ground cable 
(para Z-04) to prevent accidental short circuits. 

(21 Remove the nut from the cable terminal 
bolt a 

bolt, 
6. 

7.3). 
f 1 ) Clean the battery post, cable terminal, and 

battery terminal. Lubricate battery posts (para 2- 
63 il (211. 

Ind remove the cable terminal and the bolt. 
31 Loosen the nut on the battery terminal 
and remove the terminal. 
Imtull Battery Terminals (fig. 2-23 and 2- 

(2) Install a bolt in the battery terminal and 
install the nut loosely on the bolt. Install the ter- 
minal on the battery post. 

(31 Install the bolt through the battery ter- 
minal, install the cable terminal on the bolt, and 
install the nut. Position the battery terminal on the 
battery post and tighten both nuts. 

c. Replace Battery-to-Battery Cable (fig. 2-23 
and 2-73). 

(1) Remove the nut that secures each battery- 
to-battery cable terminal and remove the cable 
from the battery terminals. 

(2) Install the terminals of the new cable on 
the bolts in the battery terminals, and install the 
nut on each bolt. Tighten the nuts. 

d. Remove Battery-to-Ground Cable (fig. 2-23 
and 2-73). 

(11 Remove the nut that secures the battery- 
to-ground cable at the battery terminal, and remove 
the cable terminal from the bolt. 

(21 Remove the nut, bolt, and two lock- 
washers that secure the outer terminal of the cable 
to the right frame side rail. 

(3) Remove the two screws that secure each of 
the grommet retainers (one at the front side of the 
battery box and one at the floor panel). Push the 
grommet retainers along the two cables to provide 
access to the grommets, and remove the grommets. 

(4) Pull the cable from the battery box and 
grommet retainer up through the opening in the 
floor panel and the other grommet retainer. 

e. Install Battery-to-Ground Cable (fig. 2-23 
and 2-73). 

(1) Insert the battery terminal end of the new 
battery-to-ground cable through the grommet 
retainer at the battery box and into the box. Install 
the split rubber grommet on the cable at the 
opening in the box. 

(21 Insert the other end of the cable through 
the grommet retainer at the floor panel and through 
the opening in the floor panel. Install the other split 
rubber grommet on the cable at the floor panel. 

(3 1 Position the two grommet retainers and 
install the two screws for each retainer. Tighten the 
screws. 

(41 Clean the frame side rail at terminal bolt 
hole and apply a film of lubricant. Attach the 
terminal of the ground cable to the right frame side 
rail, with a bolt, two lockwashers (one at each side 
of the cable terminal). and a nut. Tighten the nut. 

(51 Connect the ground cable terminal to the 
bolt (cable terminal1 at the negative l-1 post of the 
outer battery (fig. 2-231 or the front battery (fig. 2- 
731 and install the nut. Tighten the nut. 

/. K~~tnor*c~ Battery-to-Starter Cable. 
( 1) Remove the nut that secures the battery- 

to-starter cable terminal at the battery terminal, 
and remove the cable terminal (fig. Z-231 from the 
holt. 

l2 1 Disconnect the other end of the cable from 
the starter switch terminal (fig. 2-24). 

(3 1 Remove the cable grommets at the battery 
box and floor panel as described in d (31 above. 

(41 Disengage the cable from the cable clip 
(fig. Z-i()) on the transmission. 
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15) Pull the front end of the cable back from 
the engine compartment. Remove the battery end 
of the cable from the battery box, two grommet 
retainers and the floor panel, and remove the cable 
from the underside of vehicle. 

g. Install Battery-to-Starter Cable. 
(1) From the underside of the vehicle, place 

the battery-to-starter cable over the transmission 
and push the starter terminal end of the cable into 
the engine compartment below the accelerator 
shaft. 

(2) Insert the other end of the cable through 
the opening in the floor panel, the two grommet 
retainers, and the opening in the battery box. 

(3) Install the two grommets, and secure the 
grommet retainers as described in e (2 1 and (3) 
above. 

(41 Connect the cable to the starter terminal 
Ifig. 2-24) and install the special terminal nut. 
Tighten nut. Install the other end of the cable on 
the bolt (cable terminal) at the positive (f ) post of 
the inner battery (fig. 2-23 1 or the rear battery (fig. 
2-i3). Install a I%-16NC nut on the bolt and 
tighten. Engage the cable in the cable clip (fig. 2- 
701 on the transmission. 

Section XIV. ENGlNE DESCRIPTION AND MAINTENANCE IN VEHICLE) 

Figure Z-79. Disconnwt points in driver's compartment. , 

2-66. General 

a. Description. The gasoline engine is a 4-cycle, 
in-line, valve-in-cylinder block, liquid-cooled, 
electrically-ignited Dodge T245 model. Left and 
right are the left and right sides respectively of the 
engine as viewed from the operator’s seat. Front is 
the fan and drive belt end of the engine, while rear 
is the flywheel end. 

NOTE 
Battery voltage should be normal and 
engine at normal operating temperature 
before proceeding with the foliowing steps. 

h. Compression Test. 
( 11 Remove all spark plugs (para 2-17 e ) 

from left side of engine. 
12) Pull out throttle control knob as far as it 

will go and leave in locked-out position. 
CAUTION 

Do not crank engine more than is necessary 
to obtain a maximum reading. 
(3) Insert compression gage in No. 1 spark 

plug hole (fig. 2-80 I depress starter button to crank 
engine, and note maximum compression indicated 
hy gage. protluwd by Mitirary hleditt h+~., copvrigl,l I WY 
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(4) If pressure in cylinder is appreciably 
below normal (110 to 130 psi), pour one 
teaspoonful to engine oil through the spark plug 
hole on top of the piston to prevent loss of com- 
pression temporarily, and repeat (3) above. 

NOTE 
Low compression brought up to normal by 
oil sealing indicates piston, piston ring, or 
cylinder sleeve wear or damage. Low 
compression not brought up to normal by 
this method indicates valve or cylinder 
head gasket leakage. In either case, notify 
direct support maintenance personnel. 
(5) Repeat subparagraph (3) and (4) above 

for each remaining cylinder. 
(6) When compression test is completed, 

install spark plugs (para 2-l 7 g ). 
(7) Release throttle control. 

2-6’7. Tuneup 

a. General. Engine tuneup is an orderly process 
of checking the engine to determine whether 
various units are operating within satisfactory 
limits, and making necessary adjustments and / or 
repairs to restore maximum engine performance. 

6. Order of Procedure. Perform a complete 
major tune-up of the engine. 

(1) Clean the engine (TM 9-2320-212-10). 
(2 ) Service the carburetor air cleaner fpara 2- 

78). 
(3) Test the batteries for specific gravity (para 

2-63) and voltage (para 2-60). 
(4) Clean and adjust spark plugs (para 2- 

17f). 
(5 1 Clean and adjust or replace distributor 

breaker points and capacitor (para 2-22 and 2-23). 
(6) Clean and check adjustment of the car- 

buretor (para 2-79). 
17) Check engine timing (para 2-20). 
(8) Tighten the cylinder head capscrews, 

using a torque-indicating wrench (para 2-69 b ) and 
the following the sequence shown in figure 2-2. 

(9) Tighten manifold stud nuts (para 2- 
68 f(8) 1 and adjust manifold heat control valve 
(para 2-68 g ). 

( 10) Check oil pan drain plug. 
I1 1) Test manifold vacuum (para 2-68a ). 
( 121 Test engine compression (para 2-66 b 1. 

NOTE 
The manifold vacuum test and com- 
pression test determine whether valve 
tappet adjustment is necessary. If these 
tests indicate that valves are operating 
satisfactorily and quietly. the valve tappet 
adjustment is not needed. IF valve tappets 
are operating unsatisfactorily and noisily, 
notify direct support maintenance per- 
sonnel for valve tappet adjustment. 
113) Check fuel pump lpara 2-83). 
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Z-68. Intake and Exhaust Manifolds 

a. Manifold Vacuum Test. 
NOTE 

The manifold vacuum test is run to 
determine whether the vacuum is 
satisfactory for proper engine performance. 
( 1) Procedure. 

(al Remove the primer pump inlet line and 
elbow type nozzle (on vehicle so equipped) or the 
pipe plug from the intake manifold and install the 
vacuum gage hose fitting. Connect the gage hose to 
the fitting and hang the gage in a convenient spot 
for reading, as shown in figure 2-81. 

Figure 2-81. Manifold v8cuum test. 

(1~1 Start the engine and run at idling speed 
until normal operating temperature is reached. 

(c) Adjust the carburetor idle speed ad- 
justing screw (fig. 2-81) until the desired engine 
idle speed is obtained. Turn the carburetor idle 
mixture adjusting screw (fig. 2-81) in either 
direction slowly until maximum vacuum gage 
reading is obtained. It may be necessary to reset the 
carburetor idling speed after adjusting the idle 
mixture. 

f 2 1 Interpretation of Cacuum gage 
wading. The pointer of the vacuum gage should be 

steady and show a reading of 17 to 2 1 inches at sea 
level. AT higher altitudes. the reading will be less 
than than at sea level, decreasing approximately 
X1/2 inches for each .S.OOO feet increase in altitude. 
A fluctuating gage pointed, after ( 1 ! through (8) 
in paragraph 2-67 11 and (1) (b) and (c) above 
have been performed. indicates insufficient valve 
tappet clearance or a leaky cylinder head gasket. 
Notify direct support maintenance personnel. An 
abnormally low reading, with steady pointer, in- 
dicates faulty manifold or manifold gaskets. Notify 
direct support maintenance personnel or replace 
(para 2-68b. c. and d I. 

131 Kcrnot~c <gap. Remove the vacuum gage, 
hose. and hose fitting from the intake manifold. 



Install the elbow-type nozzle and connect the (2) Loosen the right radiator tie rod at the tie 
primer inlet line (on vehicles so equipped), or rod bracket on the dash panel, and raise the rod to 

install the ‘/a inch pipe plug. an upright position. 

b. Removal. (3) Remove the carburetor air cleaner (para 
(1) Remove the four screws that secure the Z-78). 

right front fender to hood side panel, and remove (4) Remove the air cleaner elbow IU, fig. 2- 

the panel. 821 (D, fig. 2-82) as a unit (,para 2-81). 

A Metering valve upper elbow 

R Crankcase ventilation shutoff valve control. 
C Metering valve nipple 

I) Carburetor 

E Furl pump-to-carburetar fuel line. 

t: Support clamp 

G Crankcase metering valve 

H Crankcase vent line 

J Crankcase ventilation shutoff valve. 

K lic~trrrn spring dip 

I, b:lboB 

M Throttle return spring 

1’4 Upper txxhaust pipe 

I’ Accrlt=rator shaft to throttle control bellcrank rod. 

() FIN-I pump to windshield wiper hose line and clip. 

It ‘I‘hrottle control bellcrank 

5 ‘I’hrottlr control lever 

‘I‘ ‘f’hrottlr control 

li Air cleaner elbow 

Fibrure 242. Right side of engine-pnrticrl view. 

I ,5 1 Disconnect the upper exhaust pipe (N, fig. 
2-82 I from the lower exhaust pipe by loosening the 
nuts on the two eyebolts and swinging the eyebolts 
out from the pipe flange. 

(6) Disconnect the outer end of the crankcase 
vent line (H. fig. 2-82) by unscrewing the tube nut 
from the elbow (L, fig. 2-82). 

17 I On engines equipped with crankcase 
ventilation shutoff valves, detach the valve control 

(B. fig. 2-821 and remove the shutoff valve (J, fig. 
2-821 the crankcase metering valve (G, fig. 2-82), 
and support clamp (F, fig. 2-821, and fittings as a 
unit by unscrewing the metering valve upper elbow 
(A. fig. 2-821 from the metering valve nipple (C, 
fig. Z-82) or nipple bushing. On engines not so 
equipped, remove the vent line elbow, union, 
nipple. the metering valve, and two elbows as a unit 
the same manner. 
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(81 On engines equipped with a priming 
system, disconnect the primer pump to intake 
manifold line from the tee type nozzle in the rear 
port of the intake manifold. 

(9) Disconnect the fuel pump to intake 
manifold line (D, fig. 2-83) from the elbow (B, fig. 
2-83) in the intake manifold. 

A Wiper hose line cup 

H l.:lho\v 

(: Throttle control cup bracket 

I) Fuel pump-to-intake manifold line. 

E Hellcrank stud 

F ‘I’hrctttlr control lever 

6 Intake manifold 

I1 Washer 

J Manifold stud nuts 

K Vacuum line clip 

I. Fuel pump heat shield 

M Heat shield wing nut 

R Furl pump 

I’ C:shaust manifold 

() ‘I’hrottle control bellcrank 

I< FiwI pump to wiper hose line 

Figure 24.3. M8nifold disconnect points. 

t IO) Unhook the throttle return spring (M, 

fig. S- 82 I from the return spring clip (K. fig. 2-82) 
on the bellcrank rod. Remove the cotter pin from 
the front end of the accelerator shaft to throttle 
control bellcrank rod (I’. fig. 2-82) and remove the 
return spring clip. Disengage the rod from the 
throttle control bellcrank (R, fig. 2-82) and 
temporarily install the cotter pin in the end of the 
rod to hold’the rod spring and washer on the rod. 
Detach the throttle control (‘I’. fig. Z-82) from the 
clip and swivel. 

(I 1 t Disconnect the fuel pump to wiper hose 
line (R. fig. 2 -82) at the fuel pump (N, fig. 2-83) 
and remove the wiper hose from the line. Remove 
the screw and lockwasher from the throttle control 
clip bracket IC, fig. 2-83) and remove the line and 
the wiper hose line clip (A, fig. 2-83). 

( 121 Remove the 13 manifold stud nuts and 8 
washers (fig. 2-841. Remove the vacuum line clip 
(K, fig. 2-83 I and move the line out of the way. 

2-84 

A Nuts and thick washers 

B Manifold clamp washers and nuts. 

C Studs 

D Studs 

E Studs 

Figure 2-84. Location of manifold studs, nuts, and washers. 

(13) Remove the assembled manifolds. 
Remove and discard the manifold gaskets and the 

upper to lower exhaust pipe gasket. 
c. Disassembly (fig. 2-85). 

A ‘l-t? type nozzle 

H Manifold line elbow 

(: I’riming system line 

I) ‘I’ev type nozzle 

h: l’riming system line 

F Intake manifold 

(; k:lhow type nozzle 

II I’lain washer 

J hlc~tvriny \alvt~ nipple 

I\; I .cwk\\ ashvr 

I. Nllt 

M Pipe hushing 

N Intake, to whaust manifold gasket 

I’ Exhaust manifold 

() Screw 

Ii llwt cwntrol valve plate 

5 Throttle wntrol bellcrank 

‘I’ I%v1 Icran k stud 

I’ ‘I’hrc~ttlv control Iwcr 

1’ ‘f’hrottl(~ wntrol clip bracket 

\ ~OUIV castcvision 

Figure P-85. Intrke and exhaust manifolds-exploded view. 



( 1) Remove the throttle control bellcrank (S), 
throttle control lever (U), and throttle control clip 
bracket (V) as a unit by unscrewing the bellcrank 
stud (T) from the intake manifold. 

(2 1 Remove the two nuts and bolts that secure 
the upper exhaust pipe to the exhaust manifold, 
and remove the upper exhaust pipe. Remove and 
discard the gasket. 

(3 I Remove the metering valve nipple (J), 
pipe bushing (M), nut (L), lockwasher (K), plain 
washer (HI. and two capscrews and nuts. 

(4) Remove the manifold line elbow (B) from 
the intake manifold (F). 

(5 1 On engines equipped with a priming 
system, remove the two priming system lines (C 
and El from the two tee type nozzles (A and D) and 
the elbow type nozzle (G). Remove the three 
nozzles and the nozzle extension. On engines not so 
equipped, remove the three pipe plugs from the 
intake manifold. 

(6 1 Remove the four screws (Q) that secure 
the exhaust manifold (P) to the intake manifold 
(F), and separate the manifolds. Remove and 
discard the intake to exhaust manifold gasket (N). 

d. Inspection. Clean the mating surfaces of the 
manifolds and the engine block. Inspect the 
manifolds for cracks, damaged flange surfaces, and 
other visual damage. Inspect the manifold studs for 
damaged threads and see that all studs are secure. 

, Tighten loose studs; remove damaged studs. In- 
spect the manifold heat control valve for worn or 
corroded parts. If the heat control valve is 
damaged, or inoperative, replace the exhaust 
manifold, Check all lines and fittings for breaks 
and damaged threads (fuel, ventilation, vacuum, 
and priming lines if engine is so equipped). Replace 
all parts that are unfit for further service. 

e. Assembly (Fig. 2-85). 
(1) Install new intake to exhaust manifold 

gasket (N ) on the exhaust manifold (P) and install 
the intake manifold (F) on the exhaust manifold. 
Install the four 5 / 16-inch screws (Q) fingertight 
until the manifolds are installed (f(8) below). 

(2) On engines equipped with a priming 
system, install the elbow type nozzle (G) in the 
front port of the intake manifold, the tee type 
nozzle (D 1 with nozzle extension (WI in the center 
port, and the tee type nozzle (A) in the rear port. 
On engines not so equipped, install the three l/4- 
inch pipe plugs in the intake manifold ports. 

(3) Install the ‘/+-inch, 900 , ‘h-inch male 
pipe end, inverted flared tube elbow for the fuel 
pump to manifold vacuum line in the intake 
manifold (F ). 

(4) Install metering valve nipple (J) in the 
intake manifold and install the washer (H), lock- 
washer (K), nut (L), and pipe bushing (M) on the 
nipple. Tighten the bushing until both the bushing 
and nipple are tight. 

(5) Install a new upper exhaust pipe to 
manifold gasket and install the upper exhaust pipe 
on the exhaust manifold with the two capscrews 
and nuts. 

(6) Place a lockwasher, followed by the 
throttle control clip bracket (V) on the bellcrank 
stud (T), and screw the stud into the front hole of 
the boss on the intake manifold. Tighten the stud. 

f. Installation. 
(1) If any of the manifold studs were 

removed, install new studs in their respective 
locations (fig. 2-84) and tighten. 

(2) Install a new upper to lower exhaust pipe 
gasket on the lower exhaust pipe. 

(3) Install new intake and exhaust manifold 
gaskets over the manifold studs. 

(4) Position the manifold assembly on the 
manifold studs. As the manifold is being pushed 
onto the studs, install a manifold clamp washer and 
a nut on each of the two upper center studs. 

NOTE 
Nuts cannot be installed after the manifold 
is in position against the cylinder block. 
(5) Connect the fuel pump-to-intake manifold 

line (D, fig. 2-83) to the elbow (B, fig. 2-83) in the 
intake manifold, and install the vacuum line clip 
IK, fig. 2-83) on the exhaust manifold upper front 
stud. Position the fuel pump heat shield (L, fig. 2- 
83) over the exhaust manifold lower front stud. 

(6) Install the four thick brass washers 
(chamfered side out) and four seize-proof nuts (A, 
fig. 2-84) (tapered side toward washer) on the 
exhaust manifold studs. 

(7) Install the. other two manifold clamp 
washers and two nuts (B, fig. 2-84) on the upper 
studs. Install the five nuts on the lower studs (D 
and E, fig. 2-84). 

(8) Tighten all manifold stud nuts lightly and 
evenly until the manifolds are snug against the 
cylinder block. Tighten the four screws that secure 
the intake manifold to the exhaust manifold. 
Tighten the manifold stud nuts. 

(9) Connect the wiper-hose line (R, fig. 2-83) 
at the fuel pump (N. fig. 2-83). Position the wiper 
hose line clip (A, fig. 2-83) over the throttle control 
clip bracket hole, and install a lockwasher and 
capscrew. Connect the windshield wiper hose to the 
line. 

( 10) Remove the cotter pin from the front end 
of the accelerator shaft to throttle control bellcrank 
rod and insert the rod through the bellcrank swivel. 
Install the return spring clip (K, fig. 2-82) and a 
new cotter pin. Attach the throttle return spring 
(M. fig. 2-82) to the clip. 

(I I) On engines equipped with a priming 
system. connect the primer pump-to-intake 
manifold line to the tee-type nozzle at the rear port 
of the intake manifold. 

( 12) Install the crankcase metering valve (G, 
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fig. 2-82) and assembled fittings by screwing the 

metering valve upper elbow (A. fig. 2-82) to the 
bushing on the metering valve nipple (C, fig. 2-82). 

113) Connect the crankcase vent line (H, fig. 
2-82 I to the elbow (L. fig. 2-82). 

( I .A.) Position the two eye bolts that secure the 

upper exhaust pipe to the lower exhaust pipe, and 
tighten the eye bolt nuts, 

f 1.51 install the carburetor (11, fig. 2-82) and 

carburetor air cleaner elbow (IJ. fig. 2-821 as a unit 
(para 2-8 I cl. Connect and adjust the throttle 

control i para 2-79 I. 
( 10) Install the carburetor air cleaner (para 2- 

78 (3). 

f 17 t On engines equipped with crankcase 

ventilntinn shutoff valves. connect and adjust the 

shu:off \alve control (para 2-72el. 
( 18) Install the radiator right tie rod in the tie 

rod bracket on the dash panel with the bracket 
between the two plain washers, and tighten the two 
tie rod nuts. 

( 191 Position the right front fender to hood 
side panel and install the four lockwasher screws. 

;:. .-lcljust LI!lanifoid Neat Control Valr:e. Loosen 
the control \.alve adjusting plate stud nut and move 
the heat control \alve plate (B. 2-85) to the proper 
positicjn for prevailing ambient temperature. Set 
the plate at SUMMER position for ambient 
temperatures consistently above 60’ F. and at 
WINTER position for ambient temperatures 
consistently below 30’ F. IFig. 2-86). Be sure to 

tighten the stud nut after adjusting the plate. 

I- qmre 2436. .\lanifold heat control ralw 

2-69. (Iylindttr Head and Gaskets 

il . Gr~ncral. Organizational maintenance 
operations include tightening cylinder head cap- 
scre\\s. replacement of the cylinder head gasket. 
and ’ or the cylinder head. 

I). ‘I‘irh tc’n (.‘ylindcr Head. 
L I I Run the engine until normal operating 

tenipt*raturtx is reached. Ehile Waiting for the 

engine to warm up, proceed with (21, (31, and (4) 
below. 

(2) Remove the bolts and lockwashers at- 
taching the two vent line clips (W, fig. 2-87) to the 
cylinder head capscrews. Remove the clips or push 
them along the lines and out of the way. 

A Master cylinder vent line 
R Water outlet elbow 

C Hose clamp 

I) Upper hose 

F: Fuel pIImp-to-carburetor fuel line. 

F Oil filler pipe vent line 

G Tension clip 

H Control wpport plate 

J Air cleaner elbow 

K Spark plug cable elbow nut 

1, Engine lifting bracket 

11 Capscrew 

% Oil filter bracket 

I’ ‘I’empera1ure gape sending unit cable. 

() Oil filtrr 

I( I)istrihutor vent lines 

.C; Spark plug cables 
‘I‘ Oil level gage pipe suppr)rt 
L Oil inlet line 

V Oil filter inlet line clip 

U L-ent line clips 

S Fwl tank vent lines 

j. Cylinder head 

% (Iylinder head capscrew 

:t ,\ U: ater pump 

HI{ ts> ,‘i,hB ,d\wxx* 

k’igurc 247. Cylinder head disconnect points. 

( 3 \ Rtkmove the bolt and lockwasher attaching 
the oil level gage pipe support (T. fig. Z-87) to the 
(*ylinder head capscrew. Move the support out of 
thtb \~a?. 

141 Remove the capscrews (M. fig. 2-871 and 
move the oil filter sufficiently to provide access to 
the cylinder head capscrew located under the filter. 

1.5 I Stop the engine. 
(0 I Tighten the cylinder head capscrews. 

following the sequence shown in figure 2-87. 
‘l’ighten each screw to 6.5-70 foot-pounds torque. 
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(7) InstaII a washer on each of the four 
capscrews (M, fig. 2-87). Position the oil filter 
clamps on the bracket and install the four cap- 
screws and plain washers (from clamp side). Install 
the four nuts. Tighten the nuts. 

(8) Position the oil level gage pipe support (T, 
fig. Z-87) and instail a lockwasher and bolt and 
tighten. 

(9) Position the two vent line clips (W, fig. 2- 
87) with the two vent lines engaged in each clip, 
and install a lockwasher and bolt for each clip. 

c. Removal. 
NOTE 

The key letters noted in parentheses are 

in figure 2-78. 
( 1) Drain the cooling system (para 2-29 a) and 

disconnect the battery around cable from the outer 
battery. 

(2) Loosen the hose clamp (C 1 that secures 
the upper hose (D) to the water outlet elbow (B) 
and remove the hose from the elbow. 

(3) Remove the two bolts and lockwashers 
that secure the bypass elbow (BB) to the water 

pump (AA). 
(4) Unscrew the spark plug cable elbow nuts 

(K), and remove the cables (S) from the spark 

plugs. 
(5) Remove the two bolts and lockwashers 

attaching the two vent line clips (W 1 to the cylinder 

head capscrews. 
(6) Disconnect the fuel tank vent line (X ) 

and the master cylinder vent line (A). Remove the 
two distributor vent lines (R) at the elbows in the 
air cleaner elbow (J) and at distributor. 

(7) Disconnect the oil filler pipe vent line (F) 
and remove the line. 

(8) Disconnect the fuel pump to carburetor 
fuel line (E) at carburetor and move out of way. 

(9) Remove the nuts, lockwashers, plain 
washers, and capscrews (M) attaching the oil filter 
Aamps to the oil filter bracket (N). 

( 101 Remove the bolt and lockwasher that 
attach the oil level gage pipe support (T) to the 
cylinder head capscrew and move the support out 
of the way. 

(11) Disconnect the temperature gage sending 
unit cable II’) from the sending unit. 

( 121 Remove the bolt and lockwasher at- 
taching the oil filter inlet line clip (V) to the left side 

of the cylinder head. 
( 13) Move fuel tank vent line and master 

cylinder vent line to the ieft out of the way. Remove 
the 2 I cylinder head capscrews (Z ) and remove the 
oil filter bracket tN I, the engine lifting bracket (L), 
and the cylinder head (Y 1. Remove and discard the 
cylinder head gasket and the bypass elbow gasket. 

( 141 Remove all carbon from the cylinder 
block and the cylinder head mating surfaces. 

NOTE 

Ii the cylinder head was removed only for 
replacement of the cylinder head gasket, 
remove the carbon and install a new gasket 
and the cylinder head ( f below ). 

d. Disassembly. 
(1 I Remove the heater hole pipe plug (fig. Z- 

I). 
(2) Remove the temperature gage sending 

unit (para 2-99). 
(3) Remove the spark plugs and gaskets (para 

2-17). 
(4) Remove the two capscrews attaching the 

outlet elbow to the cylinder head. Remove the 
outlet elbow, gasket, and thermostat. Discard the 

outlet elbow gasket. 
e. Inspection. 

(1) Inspect the capscrews, lockwashers, plain 

washers, spark plug cable elbow nuts, and pipe 
plug and vent line connections for damaged 

threads, corrosion, or other visual damage. Replace 
parts as necessary. 

(2) Inspect the cylinder head for cracks, 
damaged machined surfaces, damaged threads, or 

other visual damage. Replace cylinder head (para 

2-69). 
(3) Inspect the temperature gage sending unit 

for corrosion, damaged threads, or other visual 

damage. Replace sending unit (para 2-99). 
(4) Inspect the outlet elbow, bypass elbow, 

and connecting parts for cracks, damaged 

machined surfaces, deteriorated hose, damaged 
clamps, or other visual damage. Replace parts as 
necessary. 

(5) Inspect the thermostat for proper closing 
and for visual damage. Valve will be closed at/or 
below temperature indicated on thermostat. 

Replace thermostat (para 2-95 ). 
1. Assembly. 

(1) Install the thermostat, gaskets, outlet 
elbow, and bypass elbow (para 2-95 cl. 

(2) Clean and inspect the spark plugs and 

adjust spark plug gap (para 2-17 e). Install the 
spark plugs, using new gaskets. Tighten the plug to 
30 foot-pounds torque. 

(3 1 Coat the threads of the water temperature 
gage sending unit with liquid type gasket cement, 
and install the sending unit. Tighten the unit. 

(4) Coat the threads of the pipe plug with 
liquid type gasket cement and install plug in the 
heattar hole Ifig. d-1 ). 

g. In.~l~~lli~tion. 

I\(‘OTE 

The key letters noted in parentheses are in 
figure Z-87. except where otherwise in- 

dicated. 
f 1) Coat both sides of a new cylinder head 

Kasket with a film of liquid-type gasket cement. 
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Clean the mating surfaces of the cylinder head and 
block thoroughly. Position the cylinder head gasket 
on the block with the side marked THIS SIDE 
DOWN next to the cylinder block. Coat a new 

bypass elbow with liquid-type gasket cement and 
install the gasket on the water pump. 

\2) Place the cylinder head on the gasket, 
alining screw holes with those in the gasket and 
block. Install the cylinder head capscrews with the 
exception of capscrew No. 1,3,7,9,12, and 15. 

NOTE 

Temporarily install capscrews fingertight. 
Position the engine lifting bracket (L) (flange holes 
toward spark plugs) over holes 1 and 7 and install 
the two capscrews. Position the oil filter bracket 
(N 1 (flange holes toward left edge of cylinder head) 
over holes 9 and 15. Install a plain-head capscrew 
in hole 15 and tapped-head capscrews in holes 3, 9, 
and 12. Install the two lockwashers and capscrews 
attaching the bypass elbow (BB 1 to the water pump 
(AA I. Tighten the screws. 

(31 Tighten the cylinder head capscrews (b 

(01 above). 
(4) Connect the upper hose (D 1 to the water 

outlet elbow (B) and tighten the hose clamp screw. 
(.5) Connect the fuel tank vent line (X) and 

the master cylinder vent line (A). Install the two 
distributor vent lines (R) to air cleaner elbow (J) 
and distributors (para 2-80 d (11) and (12)). 

(61 Connect the plug cables to the spark plugs 
)and tighten the cable elbow nuts. 

(7 1 Connect the temperature gage sending 
unit cable (1’1 to the sending unit, and connect the 
fuel pump to carburetor fuel line (El. 

(81 Fill the cooling system with proper 
solution of coolant (para 2-92 b). Connect battery 
ground cable to outer battery. 

(0 I Start the engine and run it until its normal 
operating temperature is reached. Stop the engine 
and again tighten the cylinder head capscrews (b 

(01 above.). 
( 101 Install a washer on each of the four 

capscrews IM). Position the oil filter (Q) on the oil 
filter bracket IN 1 and install the capscrews with 
plain washers from the clamp side. Install a lock- 
washer and nut on each screw. Tighten the nuts. 

1 I I) Position the oil level gage pipe support 
(‘f’) on the No. 9 tapped-head capscrew and install 

a lockwasher and bolt. Tighten the bolt. 
( 12) Install the oil filler pipe vent line (F) and 

tighten the tube nuts. 
( 13) Position the fuel tank and master 

cylinder vent line clip 4 W ) on a capscrew and install 
a lockwasher and bolt. Tighten the bolt. 

( 141 Position the clip for the distributor vent 
lines (R) on No. 3 tapped-head capscrew and 
install a lockwasher and bolt. Tighten the bolt. 

( 1.5) Position the oil filter inlet line clip (V) 
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over the tapped hole at the left side of the cylinder 
head and install a lockwasher and bolt. Tighten the 

bolt. 

2-70. Engine Oiling System 

a. Remove Oil Filter Element (fig. 2-88). 

Figure 2-88. Replacing oil filter element. 

NOTE 
Two makes of filters are supplied and are 
interchangeable only as an assembly. No 
attempt should be made to interchange 
parts. 
( 1) Remove the drain plug from the bottom of 

the filter body and drain the oil into a suitable 
container. Discard the oil. 

(2 I Unscrew the cover screw and remove the 
cover and the cover gasket. Remove the filter 
element from the body. 

NOTE 
New type filter body does not have a drain 
plug in the filter body. After filter element 
has been removed, remove excess oil with 
suction gun FSN 4930-223-3390. 
(31 Clean the inside of the filter body and the 

cover with drycleaning solvent or volatile mineral 
spirits and wipe with a clean cloth. 

1). I11stal1 Oil Filter Element (fig, Z-88). 
f I t Install the pipe plug in the drain opening 

of the filter body. 
(2) Install a new filter element in the body. 

NOTE 
Be sure to install the same type of filter 
element as the original; refer to note in a 
above. 
(31 Install a new cover gasket in the cover. 
(4) Make certain the cover screw spring and 

gasket are in place. Position the cover on the filter 
body and tighten the cover screw. 



CAUTION 
Check oil, level and replenish as necessary. 

c. Rernotle Oil Filter, Oil Line Fittings, and Filter 
Clamps (fig. 2-8 7). 

( 1) Drain oil filter (a (1) above). 
(2) Disconnect inlet line from the elbow. 
(3) Disconnect outlet line from the connector 

at the bottom of the filter body. 
(4) Remove oil filter clamp mounting nuts, 

lockwashers, bolts, and plain washers, and remove 
the oil filter and filter clamp or clamps. (One type 
of filter is mounted in one clamp, while the other 
type is mounted in two clamps.) 

(5 I Remove elbow from the side of the filter 
body. 

(6) Remove connector from the bottom of the 
filter body. 

(7) Remove filter clamp or clamps. Remove 
nut and bolt from each clamp, and remove the 
clamp from the filter body. 

(8 I If the inlet oil lines and the outlet oil line 
are to be replaced, remove them at this time 

( f below). 
d. Inspect Oil Filter and Fittings. 

(1 I Inspect oil filter body for leaks and 
damaged threaded surfaces. Replace a damaged oil 
filter. 

(2) Inspect the elbow (inlet line) and the 
connector (outlet line) for damaged threads or 
cracks. Replace damaged fittings. 

. Install Oil Filter. Oil Line Fittings and Filter 

ClZmps (fig. 2-88). 
( I ) If the filter inlet and outlet lines were 

removed, install lines ( h below). 
(2) Install filter clamp (or clamps) on the oil 

filter body. For the Fram filter, install a clamp bolt 
through each clamp and install a nut on each bolt. 
For the Purolator filter, install a clamp bolt and nut 
in the manner described above. 

(3) Install the inverted flared tube connector 
in the filter body outlet opening. 

(4) Install the inverted flared tube elbow in 
the inlet opening of the filter body. 

(3) Install the pipe plug in the filter body 
drain opening. 

(6) Install a washer on each of the four clamp 
mounting bolts. Position the oil filter and clamp (or 
clamps) on the filter bracket and install the four 
clamp mounting screws, lockwashers, and nuts. Do 
not tighten the nuts. 

(7) Position the filter so that clearance exists 
between the bottom of the filter and the filter 
bracket. Tighten each clamp bolt. Tighten the nuts 
on the four clamp mounting screws. 

(8) Connect the outlet line to the connector in 
the bottom of the filter body. 

(9) Connect the inlet line to the elbow. 

(JO) Replenish the engine oil. Refer to 
lubrication order (LO 9-2320-212-12). 

f, Remove Oil Filter Lines. 

(1) Drain oil filter l a (1) above). 
(2) Disconnect two upper (flexible) lines from 

the oil filter inlet elbow and oil filter outlet con- 
nector, and from the lower inlet line and lower 
outlet line; remove the upper (flexible) lines. 

(3) Disconnect the lower inlet line from the 
elbow at the cylinder block, back of the generator 
mounting bracket. Disengage the line from the oil 
filter inlet line clip (V, fig. 2-87) on the cylinder 
head and remove the line. Remove the elbow from 
the crankcase. 

(4) Disconnect the lower outlet line from the 
elbow in the crankcase near the oil level gage pipe, 
and remove the line. Remove the elbow from the 
crankcase. 

g. Inspect Oil Filter Lines. 
( 1) Inspect the upper (flexible) lines for 

damaged fittings and damaged or deteriorated 
hose. Replace lines as required. 

(2) Inspect the inlet and outlet lower lines for 
cracks, kinks, or other visual damage. Replace lines 
as required. 

(3) Inspect the two oil line elbows for cracks 
and damaged threads. Replace elbows as required. 

h. Install Oil Filter Lines. 
(1 I Install an inverted flared tube elbow in 

each oil line opening in the crankcase. 
(2) Install the outlet lower line, and connect 

the line to the outlet line elbow in the cylinder 
block. 

(3) Install the inlet lower line in position, and 
connect the front end of the line to the inlet line 
elbow in the cylinder block. Engage the line in the 
clip on the side of the cylinder head. 

(4) Install the inlet and outlet upper (flexible) 
lines. connecting the inlet line to the inlet lower line 
and the elbow in the filter body. Connect the outlet 
lower line and the connector in the outlet opening of 
the filter body. 

(5) Install the filter drain plug and replenish 
the engine oil. 

i. Remove Oil Filler Pipe. 
(I 1 Loosen the generator adjusting arm bolt, 

remove the fan belt from the pulley on the 
generator. and move the generator away from the 
engine as far as possible. 

(2) Disconnect the filler pipe vent line from 
the elbow in the oil filler pipe (fig. 2-89). 

(3 I Remove the nut, lockwasher. and bolt that 
secure the two oil pressure gage sending unit 

clamps. and remove the clamps from the filler pipe. 
(4) Remove the nuts and lockwashers from 

the filler pipe studs in the cylinder block and 
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remove the filler pipe and filler pipe gasket. 
Discard the gasket. 

(5) Remove the filler cap and cap gasket. 
(6) Remove the vent line elbow from the filler 

pipe. 
i. Inspect Oil Filler Pipe. 

(11 Inspect the filler pipe for cracks, damaged 
flange surface. and damaged threads in the vent 
line elbow opening. Replace a damaged filler pipe. 

(21 Inspect the filler pipe cap and cap gasket 
for damage. Replace the cap and/ or gasket as 
required. 

(31 Inspect the studs in the cylinder block for 
looseness or damaged threads. Tighten loose studs; 
replace damaged studs. 

(4) Inspect the elbow (vent line) for cracks or 
damaged threads. 

k. Install Oil Filler Pipe (Fig. 2-89). 

Figure Z-89. Oil filler pipe and oilpressure gage sending unit. 

(I i If the studs for the filler pipe were 
removed. install the two studs in the cylinder block 
and tighten. 

121 Install the male pipe end, inverted flared 
tllhc (vent line1 elbow in the vent line opening in , 
the filler pipe. 

(3) Install the filler cap and cap gasket. 
(41 Install the filler pipe gasket over the studs 

and install the filler pipe on. the cylinder block. 
Install the lockwashers and nuts on the two studs 
and tighten the nuts. 

(5 I Position the clamp (two-halves1 on the 
filler pipe and pressure gage sending unit and 
install the bolt. lockwasher. and nut. Tighten the 
nut. 

(6 I Connect the filler pipe vent line to the vent 
line elbow on the filler pipe. 

(71 Move the generator back into position, 

install the fan belt on the generator pulley, and 
adjust the fan belt (para 2-96). 

1. Rcmoue Oil Pressure Gage Sending Unit and 
Oil Line (Fig. 2-89). 

(1) Disconnect the sending unit cable from 
the oil pressure gage sending unit. 

(2 I Move the generator ( i ( 1) above) to 
provide access to the parts. 

(3 1 Disconnect the sending unit oil line from 
the coupling on the oil pressure gage sending unit. 

(41 Remove the sending unit clamp nut, lock- 
washer. and bolt, and remove the clamp. Remove 
the sending unit. 

(5 1 Disconnect the sending unit oil line from 
the connector in the cylinder block and remove the 
oil line. Remove the connector from the cylinder 
block. 

(61 Remove the coupling from the sending 
unit. 

tn. Inspect Oil Pressure Gage Sending Unit and 
Oil Line. 

(1) Inspect the coupling, the connector, the 
sending unit oil line, and nuts for cracks, damaged 
threads or restrictions. Replace parts as required. 

(2 1 Inspect the oil pressure gage sending unit 
for damage, worn threads, and corrosion at the 
cable connector. Replace the sending unit if 
necessary. 

n. Install Oil Pressure Gage Sending Unit and 
Oil Line (fig. 2-89). 

i 1) Install a tube connector in the cylinder 
block opening. 

(2 1 Install the pipe coupling on the oil 
pressure gage sending unit. 

(3 I Connect the sending unit oil line to the 
connector in the cylinder block. 

(4) Install the sending unit on the oil line and 
tighten the nuts. 

l.5 1 Position the clamp (two-halves) on the 
filler pipe and the sending unit, and install the bolt, 
lockwasher. and nut. Tighten the nut. 

(61 Install the fan belt on the generator pulley 
and adjust the fan belt (para 2-96a ). 

i; I Connect the sending unit cable to the 
sending unit. 

0. Kctnol,cj Oil lsxel Gage Pipe. 

( I I Remove the oil level gage. 
(2 I Unscrew the oil level gage pipe from the 

c*ylinder block with pliers. Remove the pipe by 
pulling it up through the pipe support. 

(3 I Remove the pipe support bolt and lock- 
washer. and remove the support. 

1). Install Oil I,cl:el Gage Pipe. 

f 11 Install the oil level gage pipe support in 
position on the cylinder head and install lockwasher 
and bolt. Do not tighten the screw until the pipe has 
heen installed. 

(:! I Install thcx oil level gage pipe through the 
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support and screw it into the cylinder block. 

Tighten the pipe support bolt. 
(3) Install the oil level gage in the pipe. Be 

sure that the gage cap gasket is in place and in good 

condition. 

2-71. Crankcase Ventilating System 

NOTE 
The key letters noted in parentheses are in 

figure 2-90. except where otherwise in- 

dicated. 

A .4ir cleaner elbow 

R I’ipr nipple 

C Shutoff valve Iupper) 

I) b:lbo\\ 

fi: Oil filler pipe vent line 

F Shutoff valve control 

G Metering kalve nipple 

l-1 1% ut 

J I.ockwashrr 

li Plain washer 

L Pipe hushing 

M l.:lbo\+ 

Metering valve 

Control support clamp 

Street eI bow 

Crankcase vent line 

l’ipr nipple 

Shutoff valve Ilower 1 
Elbow lvrnt line1 

Crankcase fitting 

Connector 

Lever swivel 

Clip 

Figure 2-90. Crankcase ventilating system. 

it. GcJncral. 
I I) Crankcase ventilation is provided by the 

crankcase vent line and metering valve and the vent 
line from the carburetor air cleaner elbow to the oil 
filler pipe. On some vehicles, shutoff valves are 
provided in each vent line to close the lines during 
fording operation. Organizational maintenance of 
the system includes replacement of the vent lines 
and fittings. the metering valve, and replacement 
and adjustment of the shutoff valve controls on 
vehicies so equipped. 

(2 ) Servicing of the metering valve is required 
every 6,000 miles to remove carbon formation that 
may impair its operation. Servicing of the metering 
valve is described in f through 1 below. 

b. Remove Oil Filler Pipe Vent Line and Fit- 
tings. 

(1) On vehicles equipped with ventilation 
shutoff valves, loosen the filler pipe shutoff valve 

lever swivel screw at the upper shutoff valve (Cl 
and pull out the crankcase ventilation valve dual 

control (G, fig. 2-91) to disengage the control from 

the swivel. 

Windshield adjusting arm 

Steering wheel 

Horn hutton 

Windshield wiper handle. 

Windshield wiper control knob. 

Light switch 

Crankcase ventilation valve dual control. 

Throttle control 

J Ammeter or battery-generator indicator. 

K Speedometer 

1, Fuel gage 

M Windshield locking handle. 

Windshield support frame clamp handle. 

Oil pressure gage 

‘J’ransfe~ shift control lever Ifron t). 

Transfer declutch control lever lrearl 

Handbrake lever 

Service headlight high beam indicator. 

Cowl ventilator handle 

W i1tc.r tempc>rature gage 

‘l’ransmi.sGa)n gear shift lever 

Starter pty1 al 

(Ihokc~ c.ontrl)l 

1’~~ car-taktrjff shift lever 

A~ct~lrrator pedal 

Ignition switch 

Brake pedal 

Figure Z-91. Controls a,gd instruments in driver’s 

compartment. 

2-91 



(2) Remove the oil filler pipe vent line (El. 
(3 1 Remove the elbow (D 1, from the upper 

shutoff valve (C) or from the union. 
141 Remove the upper shutoff valve (C) or 

union and remove the pipe nipple iB1. 
(5) Remove the vent line elbow from the oil 

filler pipe. 
c. Zrrspect Oil Filler Pipe Vent Line and Fittings. 

(1) Inspect the oil filler pipe vent line for 
cracks and kinks; inspect the nuts for cracks or 
damaged threads. Replace line. 

(2 ) Inspect the elbows, nipple, and union (on 
vehicles so equipped) for cracks or damaged 
threads. Replace parts as necessary. 

(3 1 Inspect the shutoff valve for damaged 
threads. Check the operation of the shutoff valve. 
Replace the valve if unsatisfactory. 

(i. Install Oil Filler Pipe Vent Line and Fittings. 
( 1) If vehicle is equipped with a shutoff valve 

install a nipple (B 1 in the air cleaner elbow. If the 
vehicle is not equipped with a shutoff valve, install 
a nipple and union in the air cleaner elbow. 

(2 1 Install the upper shutoff valve (Cl on the 
nipple (valve lever opposite air cleaner elbow). 

When the shutoff valve is tightened, the lever must 
be toward the engine. 

(3 1 Install tube elbow (D) in the upper shutoff 
valve or union. 

(41 Install a tube elbow in the oil filler pipe 
(fig. 2-89 I. 

l.5) Position the oil filler pipe vent line (E) and 
tighten both flared-tube elbows to the proper angle 
to permit connection of the vent line. Install the 
vent line and tighten the nuts. 

(01 Adjust shutoff valve control (para 2-72 e 1. 
c. Remove Crankcase Vent Line and Related 

I’arts. 
! 11 Disconnect the crankcase vent line (Rl 

from the vent line elbow (U). 
121 Remove the bolt, gasket, flat washer, and 

lockwasher that secure the crankcase fitting (VI to 
the cylinder block, and remove the vent line fitting 
and fitting gasket. Discard the gaskets. 

J. Kcmovc Metering Valve and Related Parts. 
( 11 Loosen the vent line shutoff valve lever 

swivel screw at the lower shutoff valve (TJ. Loosen 
the screw in the clip (Y 1 and move the control out of 
the way. 

(2) Unscrew the elbow (MI with metering 
valve and related parts from the pipe bushing (L). 

g. Disassemble Crankcase Vent Line and 
Related Parts. Remove the crankcase vent line (R) 

from the connector (WI and remove the connector 
from the fitting. 

h. Disassemble .Wetering Valve and Related 
Parts. 

(11 Remove the elbow from the shutoff valve 
(fig. 2-92) or union. Remove the shutoff valve or 

union, and remove the pipe nipple from the street 
elbow. Remove the street elbow from the metering 
valve lower housing. Remove the elbow from the 
metering valve upper housing. 

Figure Z-92. Metering valve and related parts. 

(2 I Unscrew the metering valve upper housing 
from the lower housing and remove the weight. 
Loosen the control support clamp nut, and slide the 
support clamp off the metering valve upper 
housing. 

i. Inspect Crankcase Vent Line and Related 
l’arts. and Metering Valve and Related Parts. 

(1 ) Inspect the crankcase fitting, connector, 
elbows. and pipe nipple for damaged threads, 
cracks, or other visual damage. Replace parts as 
necessary. 

(‘1 Inspect the shutoff valve for damaged 
threads. Check operation of the shutoff valve. 
Replace valve if unsatisfactory. 
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(3) Clean the metering valve parts in 
drycleaning solvent or volatile mineral spirits and 
dry with compressed air. Inspect the metering valve 
weight and metering valve lower housing seating 
surfaces for pitting or corrsion. Replace metering 
valve if either condition exists. 

(4) Inspect the control support clamp for 
distortion or other visual damage. Straighten or 
replace as necessary. 

(5) Inspect the pipe bushing iL) and metering 
valve nipple (G) for damaged threads or other 
visual damage. Replace the bushing or nipple (para 
2-68 j). 

j. Assemble Crankcase Vent Line and Related 
Parts. 

(1 I Install a tube connector (W 1 in the crank- 
case fitting (V). 

(2 I Install the crankcase vent line in the 
connector. 

k. Assemble Metering Valve and Related Parts 
(fig. Z-92). 

( I 1 With the metering valve upper housing in 
an upright position, install the control support 
clamp (on vehicles so equipped) with the offset 
toward the left. Install the weight (shaft end first) 
in the upper housing. Install the lower housing and 
tighten. 

(2) Install metering valve (upper housing) in 
the elbow and tighten. 

(3) Install a street elbow in the metering valve 
(lower housing). When the street elbow is 
tightened, it must be at a right angle to the elbow on 
the metering valve upper housing (fig. 2-90). 

(4) If vehicle is equipped with a shutoff valve, 
install a pipe nipple in the street elbow. Tighten the 
nipple. If vehicle is not equipped with a shutoff 
valve. install a )/4x23/s pipe nipple and a %-inch 
union. 

(*j) Install the lower shutoff valve ((4) above) 
on the nipple (valve lever opposite the pipe nipple). 
When the shutoff valve is tightened, the lever must 
be at a right angle to the metering valve (N). 

(6) Install a tube vent line elbow (U) in the 
shutoff valve or union. When the elbow is 
tightened, it must be parallel with the elbow on the 
metering valve upper housing. 

1. Install Metering Valve and Related Parts. 
(1) Install the elbow at the metering valve 

upper housing on the pipe bushing (L). When 
tightened, the metering valve must be in the vertical 
position. 

(2 1 Position the control support clamp (P) on 
the metering valve so that the clip (Y) is parallel 
with the vent line shutoff valve lever. Install the 
shutoff valve control (F I in the clip (Y 1 and tighten 
the clip screw lightly. Insert the control wire in the 
lever swivel (X). Adjust the lower shutoff valve 
control (para 2-72 e ). 

m. Install Crankcase Vent Line and Related 
Parts. 

(1) Install a lockwasher and washer on a bolt. 
(2 1 Postion the crankcase fitting gasket on the 

crankcase fitting, and insert the bolt through the 
hole provided in the fitting. Position the fitting with 
related parts to the cylinder block, and tighten the 
bolt lightly. Aline the crankcase vent line with the 
elbow attached to the lower shutoff valve or union, 
and tighten both vent line nuts. Tighten the crank- 
case fitting bolt. 

2-72. Crankcase Ventilation Valve Dual 
Control 

a. General. The crankcase ventilation shutoff 
valves must operate properly to protect the engine 
during deep water fording and insure maximum 
engine performance. The shutoff valve dual 
control, operated from the instrument panel, 
controls both shutoff valves. Both valves must be 
fully closed when the control (G, fig. 2-91) is 
pulled all the way out, and must be fully opened 
when the control is pushed in. 

0. Removal (on Vehicles so Equipped). 
t 11 Disconnect the crankcase ventilation valve 

dual control at the shutoff valve control lever 
swivels. Remove the control from each control clip 
by loosening the clip screws. 

(2) Disconnect the instrument cluster from 
the instrument panel by turning the four studs 
counterclockwise, and lower the cluster to provide 
access to the dual control retaining nut in back of 
the instrument panel. 

(3) Unscrew the nut that secures the control at 
the back of the instrument panel. Withdraw the 
control from the instrument panel while holding the 
nut and lockwasher. 

c. Inspection. 
I1 1 Inspect the control for binding, broken 

control handle, kinked conduits, broken control 
wires. damaged threads, or corrosion. Replace the 
dual control if any of the above conditions exist. 

(2) Inspect the control grommets in the cowl 
front panel for deterioration. Replace grommets if 
necessary. 

d. Installation. 
(1) Insert both controls through the hole 

provided in the instrument panel and thread both 
controls through a lockwasher and nut. Thread the 
long control through the right grommet in the cowl 
front panel and the short control through the left 
grommet. Insert the control in the instrument 
panel. and tighten the nut on the control. 

(2) Position the instrument cluster in the 
instrument panel opening. and turn the four studs 
clockwise to secure the cluster to the instrument 
panel. 

(31 Engage the long control in the upper 
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portion of the tension clip (G, fig. 2-87) located on 
the control support plate (H, fig. 2-871. Engage the 
short control in the lower portion of the clip. 
Engage the long control in the clip (Y, fig. 2-90). 

(41 Insert the control wires, in the shutoff 
valve lever swivels. Adjust the controls t e below). 

e. Adjustment. 
(1) Push the dual control (G, fig. 2-91) all the 

way in, and position each shutoff valve lever in the 
fully open position (against the lever stop and 
parallel with the valve). Tighten both swivel 
screws. 

(2 1 Pull the dual control all the way out to 
make certain the valves close completely (levers at 
90° from the open position and against the stop). 
Operate the control to make certain both valve 
levers work freely, and that sufficient clearance 
exists between the control conduits and the valve 
levers. Tighten the clip screws. 

2-73. Maintenance Operations 

Organizational maintenance operations that may 
be preformed with the engine in the vehicle include 
the services listed below, in addition to those 
described in this section. 

a. Air Clearner. Service or replace (para 2-78). 
b. Air Cleaner Elbow. Replace (para 2-80). 
c. Carburetor. Adjust or replace (para 2-79 and 

2-821. 

d. C’arburctor Controls and Linkage. Adjust or 
replace (para 2-88 1. 

c. Cooling System. Clean and service (para 2-92 
and 2-931. 

.f. Distributor Breaker Points. Adjust or replace 
(para 2-22 and 2-231. 

F. Distributor Timing. (Para Z-20.) 
h. Distributor Capacitor. Replace (para 2-221. 
i. Distributor. Replace (para 2-19). 
j. Exhaust Pipe, Muffler, and Tailpipe. Replace 

(para 2-901. 
k. Fan and Fan Belt. Adjust or replace (para 2- 

961. 

m. Fuel Pump. Test or replace (para 2-831. 
n. Fuel Lines and Fittings. Replace (para 2-85 
o. Generator. Replace (para 2-331. 
p. Generator Regulator. Replace (para 2-34 
(I. Ignition Coil. Replace (para 2-24). 
r. Ignition Wiring. Replace tpara 2-18). 

1. Fuel Filters. Service or replace tnara 2-841. 

1. 

‘I. 

s. Radiator and Hoses. Replace (para 2-94, 2- 
971. 

t. Spark Plugs. Clean, adjust, or replace (para 
2-171. 

il. Starter. Replace (para 2-27). 
1:. Thermostat. Replace (para 2-951. 
1~. Water Pump. Replace (para 2-98). 

Section XV. ENGINE REMOVAL AND INSTALLATION 

2-74. Coordination With Direct Support 
Maintenance Unit 

Replacement of the engine is normally a direct 
support maintenance operation. but may be per- 
formed in an emergency by the using organization, 
providing authority for performing this 
replacement is obtained from the responsible 
commander. A replacement engine and tools 
needed for the operation, which are not carried by 
the using organization, may be obtained from the 
supporting maintenance unit. 

2-7s. Engine Removal 

a. Gcncral. Items removed with the engine are 
the radiator, clutch, transmission with or without 
power-takeoff, and accessories such as the 
generator. distributor. starter. and carburetor. It is 
not necessary to drain the engine oil, cooling 
system. or transmission. 

h. Preliminary Operation. 
( 1 I Place the vehicle under suitable engine- 

lifting equipment. Arrange to have tools. wood 
blocking. and supports available for use when 
needed. Block the wheels to prevent the vehicle 
from moving. 

(2 1 Disconnect the battery ground cable from 
the outer battery. 

(3 I Open the hood to the wide-open position 
and secure the windshield support frame hood 
holder in the hood holder socket (fig. 2-93). 

Figure 2-93. Hood in open position. 
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c. Remove Front Fenders, Radiator Guard, and 

Headlight Guards as a Unit. Refer to paragraph 2- 
179a 

d. Disconnect Radiator Support. Remove the 

locking wire (fig. 2-941, from the two radiator 

support bolts. Remove the two bolts, lockwashers, 
and plain washers. 

Figure 2-94. Disconnect points at radiator support. 

e. Disconuoct Points at Left Side of Engine. 
NOTE 

The key letters noted in parentheses are in 
figure 2-l 1. 
( I ) Disconnect the generator-to-regulator 

cable (A) at the generator, using a suitable spanner 
wrench. Loosen the generator adjusting cap screw 

and move the generator toward the engine. 
(2) Disconnect the oil pressure gage sending 

unit cable (B) and the water temperature gage 
sending unit cable (D) at the cable connectors. 

(3 1 Disconnect the brake master cylinder vent 

line (N) and the fuel tank vent line (I’) at the 

flexible lines. 
(4) Disconnect the distributor primary cable 

(M) at the distributor. 
(51 Disconnect the cables (E, F, and G1 from 

the starter switch terminal. 
NOTE 

On vehicles not equipped with a slave 
receptacle, only two cables are attached to 
the starter switch. 
(01 Remove the cotter pin and clevis pin that 

secure the clutch operating rod to the clutch release 

fork lever (K I. 
(7) Disconnect the accelerator pedal rod at 

the accelerator bellcrank lever (H 1 by removing the 
cotter pin and clevis pin (J 1. 

(81 Remove the nut, lockwasher, engine front 
mounting screw (Q), and plain washer that secure 
the engine front support plate (RI to the support 

plate bracket tSI. 
(01 On engines equipped with a priming 

system, disconnect the priming system inlet line (Cl 

at the fuel filter (if connected). 

(10) Remove the cotter pin, sloted nut (L), 

and plain washer from the engine rear support 

mounting bolt. Remove the bolt, plain washer, and 

lower insulator. Discard the Insulator. 

f. Disconnect Points at Right Side of Engine. 

NOTE 
The key letters noted in parentheses are in 
figure 2-95. 

Windshield wiper hose 
Crankcase ventilation shutoff valve controls. 

Tension clip 

Choke control 

Shutoff valve lever swivel 

b:ngine front support plate 

Engine front mounting screw 

Fuel line shutoff cock 

J Tension clip 

K Throttle return spring 

I, Shutoff valve lever swivel 

M ‘I‘hrottle return spring extension 

N Slotted nut 

I’ tipper exhaust pipe 

() Tee type nozzle 

I< l’riming system line 

Figure 2-05. Disconnect points nt right side ofengine. 

(1 j Disconnect the choke control (DI and 
throttle control (T) at the lever swivels and clips. 

(‘7 1 Disconnect the crankcase ventilation 
shutoff valve controls (B) at the tension clips (C 
and JI and shutoff valve lever swivels (E and Ll (on 
engines so equipped 1. 

(3) Remove the windshield wiper hose (Al 

from the fuel pump vacuum line (SI. 
(4) Disengage the throttle return spring 

estension (Ml from the cowl. 

(.5 I Close the fuel line shutoff cock (H 1 and 
disconnect the flexible line from the shutoff cock. 

(01 On engines equipped with a priming 
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system, disconnect the priming system line tR) 
from the tee type nozzle tQ) at the intake manifold 
rear port. 

(7) Disconnect the upper exhaust pipe (P) 
from the lower exhaust pipe by loosening the 
eyebolt nuts and disengaging the two eyebolts. 

(81 Remove the nut, lockwasher, screw, and 
plain washer that secure the engine front support 
plate (F) to the support plate bracket. 

(9) Remove the cotter pin, slotted nut (N), 
and plain washer from the engine rear support bolt. 
Remove the bolt, plain washer. and lower insulator. 
Discard the insulator. 

cc. Remove Transmission Access Covers (Fig. 2- 
961. 

Figure Z-06. Items removed in driver’s compartment. 

(1) Remove the two lockwasher screws that 
secure the power-takeoff upper shift lever to the 
lower shift lever. and remove the upper lever (on 
vehicles so equipped 1. 

(2) Remove the transmission gearshift upper 
lever from the lower lever by removing the nut, 
lockwasher. and bolt. 

(3 I Remove the 18 lockwasher screws that 
secure the transmission access cover and the 
transmission cutout cover, and remove both covers. 

h. Disconnect Points in Driver’s Compartment 

ll:ig. 2-701. 

I1 ) Disengage the battery-to-starter cable 
from the cable clip on the transmission case cover 
and pull the cable back from the engine com- 
partment. 

(2) Remove the three screws and lockwashers 
that secure the transfer control lever bracket to the 
transmission. 

(31 Remove 
bolts that secure 
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the four nuts, lockwashers, and 
the universal joint yoke at the 

companion flange. Slide the yoke back on the shaft. 
Secure the propeller shaft to keep it off the floor. 

(4) Remove the screw and lockwasher that 
secure the ground strap to the clutch housing. 

i. Disconnect Winch Drive Shaft (on Vehicles so 
Equipped). Working underneath the vehicle, 

remove the locking wire from the setscrew in the 
drive shaft rear universal joint and from the drive 
shaft collar setscrew, if a collar is used. Loosen both 
setscrews and push the universal joint and collar 
forward to disengage the universal joint from the 
power-takeoff drive shaft. 

i. Remove Engine. 

(1) Each engine is supplied with an engine 
eyebolt. Place hook of chain in eyebolt and raise the 
engine enough to place a small amount of strain on 
the chain. 

(2) At this point, check to be sure that all 
disconnect operations have been completed. Raise 
the power plant slowly, using a number of short 
lifts, until radiator, oil pan, and transmission are 
clear of crossmember. Check again to see that all 
lines and accessories are clear as power plant is be- 
ing removed upward and forward. 

(31 Remove the upper insulator and spacer 
from each of the engine rear support brackets (fig, 
2-97 ). Discard the insulator. 

Figure j-07. E ngine mounting parts-exploded view. 

14) Remove and discard the upper exhaust 
pipe to lower exhaust pipe gasket. 

k. Rwnovc Radiator and Related Parts. 
f 1 J Drain cooling system (para 2-92 a ). 
(3) Detach the radiator inlet and outlet hoses 

from the radiator and the engine (para 2-94a I. 
(3 1 Remove the screws, lockwashers, and plain 

washers that secure the radiator left and right 
support brackets to the engine and remove the 
radiator. radiator support, support brackets, and 
fan shroud. 

i 4 1 Cover the hose openings in the water outlet 
elbow and the water pump to exclude dirt from the 
engine. 



1. Remove Transmission. 
(I 1 Remove the four bolts and lockwashers 

that secure the transmission to the clutch housing 
and remove the transmission. 

(2) Cover the transmission shaft opening in the 
clutch housing to exclude dirt from the housing. 

2-76. Engine Installation 

a. Install Transmission. 
( I I Clean the machined surfaces of the clutch 

housing and the transmission case thoroughly and 

clean the pilot bearing in the end of the crankshaft. 
(2) Aline the clutch parts (para 2-139~ (21). 
(3) Position the transmission on the clutch 

housing, engaging the transmission shaft in the 
clutch. Install the four lockwashers and bolts. 

Tighten the bolts evenly. 
b. Install Radiator and Related Parts. 

( 1) Position the assembled radiator, radiator 
support, support brackets, and fan shroud, alining 
the screw holes in the support brackets with their 
respective holes in the engine front support plate. 
Install the washer, lockwasher, and capscrew for 
each bracket, Tighten the screws. 

(2 I Install the radiator inlet and outlet hoses 

(para 2-94 c 1. 
c. Install Engine. 

( 1) Install a new upper-exhaust-pipe-to-lower- 

exhaust-pipe gasket on the lower exhaust pipe 

, flange. 
(2) Assemble a new upper insulator on each 

spacer (fig. 2-97). Install the assembled parts on 

each engine rear support bracket.. 
(3) Position the correct number of plain 

washers on the radiator support bracket. Refer to 
paragraph 2-75; (2) above. 

(4) Make certain the generator,-to-regulator 
cable and the carburetor and shutoff valve controls 
are properly located to prevent interference with 
engine installation. 

(51 Install the engine (fig. 2-981 making 
certain that the spacers, insulators, and plain 

washers remain in correct alinement with their 

respective holes. 

Figure Z-98. Kemiwing or installing engine. 

(61 Temporarily install a suitable drift in each 
of the engine front and rear mounting screw holes. 
Remove the hoist hook from the engine lifting 
bracket. 

d. Connect Winch Drive Shaft (Vehicles so 
Equipped). 

( 1) Install the winch drive shaft rear universal 
joint on the power-take-off drive shaft, alining the 
keyway in the universal joint yoke .;ith the key in 

the shaft. Tighten the universal joint setscrew, and 
secure the screw with locking wire. 

(2) If the drive shaft is equipped with a collar, 
position the collar to provide a clearance of five- 
eighths of an inch between the rear of the collar and 
the front of the universal joint. Tighten the collar 
setscrew. and secure the screw with locking wire. 

e. Connect Points in Driver$ Compartment (fig. 
2-70). 

(1) Position the ground strap on the clutch 
housing and install the screw and ,lockwasher. 
Tighten the screw. 

(21 Aline the intermediate propeller shaft 
universal joint yoke flange holes with the holes in 
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the companion flange at the rear of the trans- 
mission. Install the four lockwashers followed by 
the nuts. Tighten the nuts evenly. 

(3) Position the transfer control lever bracket 
and assembled parts at the right side of the trans- 
mission, alining the screw holes in the bracket with 
those in the transmission case. Install the three 
lockwashers and cap screws. Tighten the screws 
evenly. 

(4) Install the battery-to-starter cable through 
to the engine compartment, and engage the cable in 
the cable clip on the transmission. 

f. Install Transmission Access Covers (fig. 2-96). 
(1) Position the transmission cutout access 

cover on the dash panel and install the three lock- 
washer screws, in the three upper holes. 

(2) Install the transmission access cover and 
the fourteen lockwasher screws. Tighten the screws. 

(3) Install the transmission gearshift upper 
lever on the lower lever and install the bolt, lock- 
washer, and nut. Tighten the nut. 

(4) Position the power-takeoff upper shift lever 
on the lower shift lever with the screw holes alined. 
Install the two lockwasher screws. Tighten the 
screws. 

g. Connect Points at Right Side of Engine. 
NOTE 

The key letters noted in parenthesis are in 
figure 2-95 except where otherwise in- 
dicated. 

(1) Remove the drifts from the engine and 
support brackets. Install a washer on the engine 
rear support bolt, followed by a new lower insulator 
(fig. 2-97 1. Install the engine rear support bolt from 
the underside of the rear support bracket and 
install the washer and slotted nut (fig. 2-9’7). 
Tighten the nut enough to hold the parts. 

(2) Install a plain washer on the capscrew. 
Install the capscrew through the front support plate 
and front support plate bracket. Install the lock- 
washer and nut (fig. 2-97). Tighten the nut enough 
to hold the parts. 

(3 1 Connect the upper exhaust pipe (P) to the 
lower exhaust pipe by engaging the two eyebolts. 
Do not tighten the eyebolt nuts at this time. 

(4) On engines equipped with a priming 
system. connect the priming system line (R) to the 
tee type nozzle (QI in the intake manifold rear port. 

15 1 Connect the flexible line from the fuel 

pump to the fuel line shut off cock (H 1 and open the 
shutoff cock. 

(6 1 Attach the throttle return spring extension 
(Ml to the cowl. 

(71 Install the windshield wiper hose (A) on 
the fuel pump vacuum line is ). 

18) Connect the crankcase ventilation shutoff 
valve controls (BI. Adjust the controls (para 2- 
72 (’ 1. 

(9 1 Connect the choke control t D 1 and throttle 

2-98 

control (T). Adjust the controls (para 2-79). 
h. Connect points at left side of engine. 

NOTE 
The key letters noted in parentheses are in 
figure 2-11. 
(1) Remove the drifts from the engine and 

support brackets, and install the engine mounting 
parts (g(l) and (2) above). 

(2) Connect the engine priming system inlet 
line (Cl at the fuel filter (on ehgines so equipped 
and if previously connected 1. 

(3) Aline the accelerator pedal rod with the 
accelerator bellcrank lever (H 1 and install a clevis 
pin (J 1 and cotter pin. 

(4) Aline the clutch operating rod with the 
clutch release fork lever (K 1 and install the clevis 
pin and cotter pin. 

(5 1 Connect the battery-to-starter cable (E ), 
the starter-to-regulator cable (F ), and the starter-to- 
slave receptacle cable (G) (on vehicles so equipped) 
at the starter switch front terminal. Tighten the 
terminal nut. 

(6) Connect the distributor primary cable (M 1 
at the distributor. 

CAUTION 
Use extreme care when tightening the 
connector nut to prevent breakage. 
(7) Connect the brake master cylinder vent 

line (N) and the fuel tank vent line (PI at the 
flexible lines. 

(8) Connect the oil pressure gage sendin.g unit 
cable (36) (B) to the oil pressure gage sending unit, 
and the water temperature gage sending unit cable 
(33D) to the water temperature gage sending unit. 

(9 1 Connect the generator-to-regulator cable 
(A) at the generator ahd tighten the connector nut 
with a suitable spanner wrench. 

i. Tighten Engine Mounting Parts and Exhaust 
Pipe. Tighten the nuts on the engine mounting 

screws and bolts evenly. Install a cotter pin in each 
rear bolt. Tighten the nuts on the exhaust pipe 
eyebolts. 

;. Connect Radiator Support. Install a lock- 
washer and a plain washer on each radiator support 
bolt. Aline the plain washers between the radiator 
support bracket and the radiator support with a 
drift. and install the two radiator support bolts. 
Tighten the bolts and secure them with locking wire 
(fig. Z-941. 

k. Install Front Fenders. Headlight Guards, and 
Radiator Guard. Refer to paragraph 2-179 b. 

1. Connect Battery Ground Cable. Refer to 
figure 2-73. 

m. Fill the Cooling System. Refer to paragraph 
2-92 0. 

R. Record of Replacement. Record the engine 
replacement on the appropriate forms in ac- 
cordance with TM 38-750. 



Section XVI. FUELANDAIR INTAKE AND EXHAUST SYSTEM 

2-77. General 

The fuel and air intake system includes the fuel 

tank, carburetor, carburetor air cleaner, air cleaner 

elbow, fuel filter, fuel pump, connecting fuel and 
vent lines, and carburetor controls and linkage. 
Vent lines from the air cleaner elbow to the oil filler 

pipe, distributor, fuel tank, and brake master 
cylinder provide filtered air and protection from 

water for these units. The exhaust system includes 
the upper and lower exhaust pipes, the muffler, and 

tailpipe, and supports and attaching parts. 
Organizational maintenance includes adjustment of 
the carburetor, carburetor controls and linkage, 

servicing of the air cleaner, and replacement of 
‘unsatisfactory parts or assemblies in the system. 

WARNING 
Any vehicle that does not have a flame and 

spark arrestor muffler should be tagged 

DO NOT USE FOR TRANSPORTING 

OF FLAMMABLE OR EXPLOSIVE 
CARGO. 

WARNING 
Do not permit smoking, sparks, or open 
flame within 60 ft of vehicle during any 
operation involving removal or draining of 
fuel-carrying components. 

WARNING 
Exhaust gases are dangerous. Troubleshoot 
exhaust systems in well ventilated area to 
preclude injury to personnel. 

WARNING 
Explosive fumes. When draining tanks 
attach a ground wire from vehicle fuel tank 

to fuel receptacle to carry off static elec- 

tricity. 

2-78. Carburetor Air Cleaner 

a. Description. The carburetor air cleaner is an 

oil bath type with a replaceable element (fig. 2-991. 
Its purpose is to remove dirt and other foreign 
matter from the air before it enters the carburetor. 
The air cleaner shroud provided on vehicles of early 
manufacturers was discontinued on later vehicles. 
Maintenance of both types of air cleaner is .de- 
scribed in this section. 

Figure Z-99. Carburetor air cleaner with shroud 

-exploded view. 

6. Servmng. Servicing of the carburetor an 
cleaner is part of the lubrication service. It should 
be performed as frequently as operating conditions 
require. 

(1) On air cleaners equipped with a shroud, 
loosen the three shroud wing nuts attaching the 
shroud cover to the shroud base. Disengage the eye- 
bolts from the retainer brackets and remove the 

shroud cover with gasket. 

(21 Loosen the wing nut 
cleaner element and remove 
element as a unit. 

(3) Lift the element from 
(4) Remove the oil from 

on top of the air 
the reservoir and 

the reservoir. 

the reservoir and 
clean both the element and the reservoir with 
volatile mineral spirits or drycleaning solvent, and 
dry with compressed air. 

l-5 I Install the reservoir on the air cleaner 
retainer. 

2-99 



(0) Fill the reservoir to the oil level mark with 

specified lubricant. Refer to lubrication order LO 9- 

2320-212-I 2. 

(7) Install the element in the reservoir and 

tighten the wing nut on top of the element. 

(8) On vehicles so equipped, install a new 

shroud cover gasket if necessary, and position cover 

on shroud base, alining the cover retainer brackets 
with the eyebolts attached to the base. Tighten the 

three wing nuts. 
C. Rcmocal. 

(11 Remove the air cleaner element and 
reservoir ( b (1) and (2) above). 

(2) Remove the four screws and lockwashers 
attaching the air cleaner retainer, shroud base (on 
vehicles so equipped 1, and gasket to the air cleaner 

elbow. Remove the retainer, shroud base, and 
gasket. Discard the gasket. 

d. Inspection. Inspect the air cleaner and related 

parts for distortion, corrosion damage, or other 

visual damage. Replace parts as necessary. 

c+. Instalr!ation. 

(I 1 Install a new elbow-to-air cleaner gasket 

(fig. 2-99) on the air cleaner elbow, alining the 

screw holes. 
(2 1 On vehicles so equipped, position the 

shroud base on the gasket with the snorkel ex- 
tension toward the right fender. 

(3 I Position the air cleaner retainer in the 
shroud base or on the elbow-to-air cleaner gasket, 
<alining scre’w holes. Install four lockwashers and 
screws. Tig!hten screws. 

(4) Install the air cleaner reservoir, element, 
and shroud cover ( b (7 I and (8 I above). 

2-79. Carburetor Adjustments 

21. A~~ILSI’ Choke Control. Loosen the choke 

control swivel screw (E, fig. 2-i 00 1. Push the choke 
control bracket to the fully closed position and if 

sufficient clearance does not exist between bracket 

and control conduit, loosen the screw at the choke 
control clip 1G. fig. 2-100). and push the conduit 
back. Tighten screw. Push the choke control (Y. 
f’ lg. P-91 I all the way in. Hold the choke control 
bracket (J. fig. 2-91 1 to the fully open position 
(toward air cleaner) and tighten the choke control 
swivel scrc\Q (E. fig. Z-100: 

A Air cleaner elbow 

B Control support plate 

C Tension clip 

D Crankcase ventilation shutoff valve control>. 

E Choke control swivel screw 

F Gasket 

G Choke control clip 

H Choke control 

J Choke control bracket 

K Carburetor 

L Cylinder vent line 
M Nnts 

N Carburetor mounting gasket 

I’ Fuel pump-to-carb:lretor fuel line 

0 Intake manifold 

I< Fuel tank vent line 

S Plain washer 

T Lockwasher 

u Nut 

V Metering valve nipple 

W Oil filler pipe vent line 

X Elbow front support bracket 

Y Shutoff valve lever swivel screw 

% In\c>rtrd flared tube elbow 

AA In\‘xrted flared tube elbo\\ 

H t< I’ipts nipple 

Figure 2-I 00. (Jarburetor and air cleaner elbow (late type). 

1). Atijttst Throttle Control. 
NOTE 

The key letters noted in parentheses are in 
figure Z-101. 
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A Idle speed adjusting screw 
R Air cleaner 
C Plain washer 
I) Lockwasher 
E Nut 
F Stud 
G Elbow front support bracket 
H Idle mixture screw 
J Ball joint 
K Nut 
I, Lever swivel screw 
M Bellcrank to carburetor rod 
N Rellcran k 
1’ Plain washer 
Q Cotter pin 
H Throttle control 
S Throttle control clip 
1’ Elbow support bracket 
U Pipe plug 
V Air cleaner elbow 

klgure Z-101. Throttle controls. 

( I I Loosen the nut (K) on the throttle control 

bellcrank to carburetor rod (MI. Disengage the 
bellcrank rod by removing the cotter pin (Ql and 
plain washer (PI. 

(2) Push the throttle control (H, fig. 2-91) all 
the way in, and loosen the lever swivel screw (Lb. 

(3) Unscrew idle speed adjusting screw until 

throttle is fully closed. 
(4) Hold throttle lever at carburetor in closed 

position and turn the carburetor rod (M) either in 
or out of the ball joint (J) until the offset of the rod 
is one-sixteenth of an inch above the hole in the 

bellcrank (N). 
NOTE 

The carburetor rod must be adjusted one- 
sixteenth of an inch above the hole in the 
bellcrank to insure spring tension on the 
throttle controls in the closed position. 

(5 1 Attach the rod to the bellcrank and secure 

with a washer (P) and cotter pin (Q). Tighten the 

nut (K) on the throttle control bellcrank to car- 

buretor rod (M). Start the engine and adjust the 

idle speed (para 2-68 a (1) (cl). 
(6) Hold the throttle hand control lever 

toward the front of the engine until it contacts the 

stop ; tighten the lever- swivel screw (L). Pull the 
throttle control (H, fig. Z-91) out to make certain 
there is sufficient clearance between the control 
conduit and the lever swivel. Adjust the conduit in 
the throttle control clip (Si, as necessary. 

c. Adjust Carburetor. Adjustment of the car- 
buretor idle mixture and idle speed must be ac- 
complished with the use of a vacuum gage (para 2- 

68). 

Z-80. Air Cleaner Elbow 

NOTE 

The key letters noted in parentheses are in 

figure 2-100 except where otherwise in- 

dicated. 
a. General. The air cleaner elbow connects the 

air cleaner to the carburetor. Two types of elbows 

have been used. The design of the air cleaner ‘elbow 
was changed to relocate vent line connections. 

Figure 2-102 shows the early type elbow, with the 
various fittings and their locations. When servicing 
the vent lines or connecting fittings, make certain 
that correct fittings are used and that the lines are 
connected to their respective fittings. 

Figure .?-I 02. Early type air cleaner elbow with fittings. 
6. Kcrnm:al. 

(11 Remove air cleaner (para 2-78 c I. 
f 2 1 Disconnect the oil filler pipe vent line l W) 

at the inverted flared tube elbow (ZI. 
(3 I On engines equipped with crankcase 

ventilation shutoff valves, loosen the shutoff valve 
lever swivel screw (Y) and the screw that secures 

the tension clip (C 1. and disengage the control from 
the oil filler pipe vent line shutoff valve lever swivel. 
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(41 Disconnect the brake master cylinder vent 
line (Ll and the fuel tank vent line (Rl from the 
inverted flared-tube elbows (AA) or from the 
special two-opening elbow (fig. 2-102). 

(51 Disconnect the distributor front and rear 
vent lines (E and F, fig. 2-1031 at the inverted 
flared tube elbows (D, fig. 2-103 and P, fig. 2-103). 

Air cleaner 
Nut and lockwasher 
Stud 
Inverted flared tube elbow 
Distributor front vent line 
Distributor rear vent line 
Carburetor air horn 
Carburetor 

J FIleI pump-to-carburetor fuel line 
K Master cylinder vent line 
L Oil filler pipe vent line 
M Fuel tank vent line 
N Air cleaner elbow 
I’ Inverted flared tube elbow 

Figure z-103. Air cleaner elbow disconnect points. 

(61 Remove me screw, lockwasher, and plain 
washer attaching the elbow support bracket (T. fig. 
2-101) to the intake manifold. 

(7 1 Remove the three nuts and lockwashers 
(B, fig. 2-103) from the studs (C, fig. 2-103) at- 
taching the elbow to the carburetor air horn (G. fig. 
2-103 1. If the engine is equipped with crankcase 
ventilation shutoff valves. remove the control 
support plate (Bl. with attached controls. 

181 Loosen the nut (U) on the metering valve 
nipple IV1 sufficiently to free the elbow front 
support bracket CX t. Remove the air cleaner elbow 
and support brackets. Remove and discard the 
carburetor air horn to air cleaner elbow gasket (fl. 

c. Inspection. 

(11 Clean the machined surfaces of the air 
cleaner elbow and the carburetor air horn, and 
inspect for scratches and other visual damage. 
Inspect the three studs in the air horn for damaged 
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threads or looseness. Tighten loose studs: remove 
damaged studs. If the carburetor air horn 
machined support surface is damaged, replace the 
carburetor (para 2-82 1. 

(2 1 Inspect the two air cleaner support 
brackets for broken welds and distortion. If either 
support bracket or bracket stud must be replaced, 
remove the nut, lockwasher, and plain washer that . 
attach each bracket and remove the elbow front 
support bracket (G, fig. 2-101). 

(31 Inspect the .air cleaner elbow for cracks 
and loose or damaged support bracket studs. 
Tighten loose studs; remove damaged studs. 
Replace a damaged air cleaner elbow. 

(41 Inspect the pipe nipple (BB 1 and other 
parts that connect the oil filler pipe vent line to the 
air cleaner elbow, These items are described in 
paragraph 2-T 1. 

(5) Inspect the vent line inverted flared tube 
elbows for cracks and other damage. Inspect the 
offset tubes in the air cleaner elbow which are part 
of the distributor vent line inverted flared tube 
special elbows for restriction, damage, cracks, and 
unsatisfactory welds. Remove any elbows that are 
unfit for further service. 

161 If the pipe plug (U, fig. 2-101 or fig. 2- 
1021 is damaged. remove the plug. 

d. Installation. 

(1 I If the pipe plug fU. fig. 2-101 or fig. 2- 
1021 was removed f c (61 above), install a pipe 

Plug* 
(21 Install the two inverted flared tube special 

elbows for the distributor front and rear vent lines 
(D and I’. fig. 2-103). The elbows for the late type 
air cleaner elbow are not interchangeable. When 
the elbows are installed. the tubes extending inside 
the air cleaner elbow must face in opposite 
direction. 

(3 1 For tne late type air cleaner elbow, install 
the two tube elbows (AA1 for the brake master 
cylinder and fuel tank vent lines. For the early type 
air cleaner elbow. install the special two-opening 
elbow (fig. 2-1021 for these vent lines. 

14) If the pipe nipple (BB. fig. 2-100) and 
other fittings were removed ( c (6) above), insmll 
the parts. Refer to paragraph 2-71. 

i 5 I If the support bracket studs were removed 
I c (21 above). install the two studs, and tighten. 
Install the elbow support bracket (T, fig. 2-101) on 
the rear stud. and install the washer and nut. Install 
the front support bracket in the same manner. 

i 0 1 If the three studs were removed from the 
carburetor air horn ( c i 11 above). install the three 
studs. and tighten. 

f 7 I Install a new air horn to air cleaner elbow 
gasket over the three studs on the air horn. Install 
the air cleaner elbow in position on the air horn, 
with the slotted end of the front support bracket 



(X ) over the metering valve nipple (B) between the 

plain washer (S) and the intake manifold (Q). 

(8) If the engine is equipped with crankcase 

ventilation shutoff valves, install the control 

support plate (B) on the upper air horn stud, and 

install the three 5 / 16-inch lockwashers and nuts 

(B, fig. 2-103). 

(9 1 Position the elbow support bracket (T, fig. 
2-101) on the intake manifold and install a cap- 
screw, lockwasher, and washer. 

(10) Tighten the capscrew that secures the 
elbow support bracket, the nut (U) that secures the 
front support bracket, and the three nuts that 
secure the elbow to the carburetor air horn. 

(11) Connect the distributor front vent line 
(E, fig. 2-103) to the inverted flared tube elbow (P, 
fig. 2-103 or 2-102). Connect the distributor rear 

vent line (F, fig. 2-103) to the inverted flared tube 

elbow (D, fig. 2-103 or fig. 2-102). Tighten the 

vent line nuts. 

( 12 1 Connect the master cylinder vent line (L) 

to the inverted flared tube elbow (AA) or to the 

inner opening of the special two-opening elbow (fig. 

2-102). Connect the fuel tank vent line (R) to the 
other inverted flared tube elbow (AA) or to the 

outer opening of the special two-opening elbow (fig. 
2-102). Tighten the vent line nuts. 

! 13) On engines equipped with crankcase 
ventilation shutoff valves, insert the control wire for 
the oil filler pipe vent line shutoff valve in the swivel 
on the valve lever. Engage the two shutoff valve 
controls in the tension clip (C) on the control 
support plate (B). Adjust the shutoff valve controls 
(para 2-72 e ) before tightening the swivel screw or 

the tension clip screw. 
( 14) Connect the oil filler pipe vent line (W 1 

to the inverted flared tube elbow (Z). Tighten the 

vent line nut. 

(15) Install the air cleaner (para 2-78). 

2-81. Carburetor and Air Cleaner Elbow 

NOTE 

The key letters noted in parentheses are in 
figure 2-100 except where otherwise in- 
dicated. 

a. General. If replacement of the manifolds or 
manifold gaskets is necessary, remove the car- 
buretor, air cleaner elbow, and related parts, as a 
unit. 

6. Kcjrnot’al. 

I1 I Remove the air cleaner (para 2-78). 
(2) Remove heat shield (para 2-831) (2)). 
(3) Remove the fuel pump to carburetor fuel 

line (J. fig. 2-103). 
(4) On engines equipped with crankcase 

ventilation shntoff valves, loosen the swivel screw 

(Y I and the screw securing the tension clip (C) to 
the control support plate (B ). Disengage the two 

shutoff valve controls (D) from the tension clip and 
remove the control wire from the swivel on the oil 

filler pipe vent line shutoff valve lever. 

(5) Loosen the choke control swivel screw (E 1 
and the screw in the choke control clip (G). Move 

the choke control out of the way. 

(6) Remove the oil filler pipe vent line (W ). 

(7) Disconnect the fuel tank vent line (R), 

master cylinder vent line (L), and the distributor 
front and rear vent lines iE and F, fig. 2-103) at the 

air cleaner elbow. 
(8) Disengage the throttle control bellcrank to 

carburetor rod (M, fig. 2-101) by removing the 
cotter pin (Q, fig. 2-101) and plain washer (P, fig. 
2-101) at the bellcrank. 

(9) Remove the capscrew, lockwasher, and 

plain washer that attach the elbow support bracket 
(T, fig. 2-101) to the intake manifold. Loosen the 

nut (U, fig. 2-100) on the metering valve nipple. 

(10) Remove the two nuts (M 1 that secure the 

carburetor on the studs in the intake manifold. 

Raise the carburetor slightly as the outer nut is 

removed, to provide clearance for the nut. Lift the 

carburetor and attached parts from the engine. 
Remove and discard the carburetor mounting 

gasket (N ). 
( I I ) Inspect the two carburetor studs in the 

intake manifold for looseness and damaged 

threads. Tighten loose studs; replace damaged 

studs. 
c. Installation. 

(I) Clean the mating surfaces of the car- 

buretor and the intake manifold thoroughly. 
(2) If the studs in the intake manifold were 

removed ( 6 (IO) above), install the two studs. 
(3) Install a new carburetor mounting gasket 

(N) on the intake manifold studs. 
i 4) Place the carburetor and assembled parts 

in position, with the slotted end of the elbow front 

support bracket (X) over the metering valve to 
metering valve nipple (V, fig. 2-100) between the 
plain washer (S) and the intake manifold (Q). Start 
the two nuts (M) on the carburetor studs before 
lowering the carburetor all the way, since there is 
insufficient clearance for the outer nut. Do not 
tighten the nuts until the elbow support brackets 
have been secured. 

(5 1 Aline the elbow support bracket (X, fig. 2- 
100) over the screw hole in the intake manifold, 
and install capscrew. lockwasher, and washer. 

(0 I Tighten the nut (U) on the metering valve- 
to-intake manifold nipple (V) to secure the elbow 
front snpport bracket (X, fig. 2-100). 

(7 I Tighten the capscrew that secures the 
elbow support bracket to the intake manifold and 
the two carburetor stud nuts (MI. 

(8) Connect the throttle control bellcrank-to- 

2-103 



carburetor rod (M, fig. 2-1011 to the bellcrank 

para 2-79 G (511. 
(91 Connect the two distributor vent lines, the 

master cylinder vent line, and the fuel tank vent 

line (para 2-80d(51 and (121. 
(101 Install the oil filler pipe vent line (W 1. 

Tighten vent line nuts. 
t 11) Install the choke control (H 1 through the 

control clip (G) and the control wire in the swivel 

on the choke control bracket (Jl. Adjust the choke 
control (para 2-79 a 1 before tightening the choke 

control swivel screw (El. 

(121 On vehicles so equipped, engage the 

crankcase ventilation shutoff valve controls (Dl in 

the tension clip (Cl, and insert the control wire in 

the swivel on the oil filler pipe shutoff valve lever. 

Adjust the shutoff valve dual control (para 2-72 e 1 
before tightening the shutoff valve lever swivel 
screw (Y) and the tension clip screw. 

(131 Install the fuel pump-to-carburetor fuel 
line (J, fig. 2-103). 

( 14) Install the heat shield (para 2-84 d (11). 
Tighten fuel line nuts. 

( 151 Install the air cleaner (para 2-78 e 1. 

2-82. Carburetor 

a. Removal. 
( 1) Remove the carburetor, air cleaner elbow, 

and related parts (para 2-81 b 1. 

(21 Remove the three carburetor air horn-to- 
air cleaner elbow stud nuts and lockwashers (B, fig. 

2-1031. On vehicles equipped with crankcase 

ventilation shutoff valves, remove the control 

support plate (B, fig. 2-1001. Remove the air 

cleaner elbow and gasket. Discard the gasket. 

1). Installtion. 
(1) l’ostition a new gasket on the carburetor 

air horn-to-air cleaner elbow studs. 
(21 Install the air cleaner elbow on the car- 

buretor air horn studs. On vehicles equipped with 
crankcase ventilation shutoff valves, install the 
control support plate (B, fig. 2-100) on the upper 
stud. Install the three lockwashers and nuts. 
Tighten nuts. 

(3 1 Install the carburetor, air cleaner elbow, 
and related parts (para 2-81 c 1. 

2-83. Fuel Pump 

NOTE 
The key letters noted in parentheses are in 
figure 2-104. 

A l’nmp-to-manifold line 
B Pump-to-carburetor fuel line 

C Manifold stud nut 
II Heat shield 

E Wingnut 

F Lockwasher 

G Flexible line 

H Inverted flared tube elbows 

J Pump-to-windshield wiper hose line 

K Screws 

L Lockwasher 
M Flange gasket 
N Outlet elbow 

Figure 2-104. Fuel pump and lines. 

il. Test. The fuel pump should deliver a 

pressure of 4 to 5 l/4 psi. To measure the pressure, 
proceed as outlined below. 

NOTE 
On vehicles equipped with crankcase 
ventilation shutoff valve. dual control is 
pushed all the way in before making the 
test. 

( 1) Disconnect the fuel pump to carburetor 
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line at the carburetor, and install a tee fitting 

between the fuel line and the carburetor. 

(2 1 Attach a pressure gage to the tee. 

(3) Start the engine and run at idle speed. 
Observe the pressure registered by the gage. 
Pressure should be not less than 4 psi and should 
not exceed 51/~ psi. 

(41 If fuel pump pressure is not within the 
specified limits, replace the fuel pump ( b. c, and 
rl below 1. 

(5 1 After performing the test. remove the gage 
and tee fitting and connect the fuel pump to car- 
buretor fuel line. 

6. Removal. 
(I 1 Close the fuel line shutoff cock, and 

remove the fuel pump to carburetor fuel line (B). 

(21 Remove the wingnut (El and lockwasher 

(F 1 from the fuel pump heat shield stud. Loosen the 

manifold stud nut (Cl that secures the heat shield 

(DI. and remove the heat shield. 

(3 1 Disconnect the fuel pump-to-windshield 
wiper hose line (J) at the elbow in the fuel pump. 

(4) Disconnect the fuel pump-to-manifold line 
at the elbow in the fuel pump. 

(51 Disconnect and remove the fuel flexible 
line (G) or lines at the fuel pump inlet elbow. 

(6) Remove the two screws (K) and lock- 
washers (Lb that secure the fuel pump to the 
cylinder block. Remove the fuel pump and the 
pump mounting gasket. Discard the gasket. 

(7 ) Remove the four fuel line and vacuum line 
fittings from the fuel pump if the fuel pump 

requires replacement. 

c. Inspection. 
(11 Inspect the four fuel line and vacuum line 

fittings for damaged threads, cracks, distortion, 
and other visual damage. Replace fittings as 

necessary. 
(2) Inspect the fuel lines, vacuum lines, and 

nuts for cracks and damaged threads. Replace lines 
as necessary. 

(31 Inspect the flexible line or lines for 
damaged and deteriorated hose and damaged 
fittings. Replace flexible line as warranted. 

(4) Clean and inspect the machine surfaces of 
the engine block and fuel pump. Replace fuel pump 
if ‘mounting flange is damaged. 

d. Installation. 
(1) Install the two tube elbows in the fuel 

pump. Tighten the elbows. 
(2) Install the outlet elbow (N). 
(3) Install the inlet elbow (or elbows). When 

tightened, the elbow opening (or openings) must be 
opposite the flange. 

(41 Install the fuel flexible line (G) and fuel 
pump to heater flexible line (ambulance truck 
M43 I. Tighten flexible line nuts. 

(5) Apply a thin coating of liquid type gasket 

cement to both sides of the pump mounting gasket, 

and position the gasket on the cylinder block, 
alining the holes. 

(6) Install a lockwasher on each of the two 
special fuel pump screws. Position the fuel pump on 

the cylinder block with the pump rocker arm 
through the opening in the cylinder block. Insert 
the screws through the fuel pump flange and 
gasket. Tighten screws. 

(7 1 Connect the fuel pump-to-windshield 
wiper hose line (J) and the fuel pump to manifold 
line (A). Tighten nuts. 

(8) Install the fuel pump-to-carburetor fuel 
line (B 1, and tighten nuts. 

(9) Connect the fuel flexible line to the shut 

off cock. Tighten nut. 

( 101 Connect the fuel pump-to-heater flexible 

line to the heater fuel line (ambulance truck M43). 

Tighten the flexible line nut (or nuts). Open the 
shutoff cock. 

(11) Install the heat shield ID) on the stud in 
the fuel pump and over the manifold stud between 
the manifold and the stud washer. Install the No. 
10 lockwasher and No. 10-32NF wingnut (El on 
the heat shield stud. Tighten the manifold stud nut 
(Cl. 

( 12 1 Operate the fuel pump primer handle to 
fill the pump and lines with fuel (TM 9-2320-212- 
101. 

2-84. Fuel filters 

a. General. There are two types of fuel filters. 
One is located in the fuel tank (fig. 2-105A). and 

the other is located on the generator-regulator 

mounting bracket in the engine compartment (fig. 

2-105B). Servicing of both types of filters is in- 

cluded in this section. 

Figure 2-105.4. Fuel filter (,fuef tankl. 
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‘. INLET FLcX!SLE 
LlNE (REAR) 

RA PO i9.5339 

kigure .Y-lU5B. Fuel filter (engine compartment). 

NOTE 
Replace filter element every 6,000 miles or 
semiannually. whichever comes first. 

6. Service Fuel Filter (Fuel Tank). 
( 1) Remove the four floor-panel-fuel-gage- 

inspection-hole cover screws and remove the cover 
(fig. Z-105A). 

(21 Clean area around the fuel tank cover and 
disconnect the fuel tank-to-air cleaner rear vent line 
at the fuel tank cover. 

(31 Disconnect the rear fuel line at the fuel 
tank cover. 

(4) Remove the 10 lockwasher screws that 
secure the fuel tank cover to the tank. and lift the 
fuel tank cover with attached filter from the tank. 

(51 Remove and discard the cover gasket. 
Cover the fuel tank opening to prevent dirt from 
entering the fuel tank. 

(61 Remove the screw which holds the upper 
and lower retaining plates to the fuel filter element. 

(71 Remove the retaining plates and element. 
(8 I Wash all parts in drycleaning solvent or 

volatile mineral spirits and let dry. If foreign 
particles are evident on the fuel filter element, drain 
and let dry. 

(91 Slide the upper retaining plate on the fuel 
tank cover pipe (cupped side up). followed by- the 
fuel filter element and the lower retaining plate 
(cupped side down). 

( 101 Install the upper and lower retaining 
plate screw. lockwasher. and nut. Tighten screw. 

( I I I Remove the temporary cover from the 
fuel tank opening. Make certain that the gasket 
surfaces are clean. Coat cover gasket lightly with 
liquid type 
on the fuel 

Check 
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gasket cement and position the gasket 
tank. alining the screw holes. 

CAUTION 
fuel filter line at the respective 

fitting in the cover for looseness, and 
tighten fuel line nut securely. 
(12 1 Insert the filter element into the tank, 

alining the screw holes. the vent line, and fuel line 
with their respective fittings on the cover. Install 
the ten lockwasher screws. Tighten screws evenly. 

( 13) Connect the fuel tank-to-air cleaner rear 
vent line and rear fuel line to the fuel-tank-cover 

fittings. Tighten nuts. 
( 141 Apply a coating of sealing compound 

around the floor panel fuel gage inspection hole 

cover opening. Position the inspection hole cover 

over the opening and install the four lockwasher 
screws. Tighten screws. 

c. Service Fuel Filter (Engine Compartment). 
(11 Remove the sediment bowl blind nut and 

gasket. and remove the sediment bowl and bowl 
gasket. Discard the gaskets. 

(2 1 Unscrew the cup and nut from the stud 
and remove the element. 

(31 Clean all parts in drycleaning solvent or 
volatile mineral spirits and allow to dry. 

CAUTION 
Do not use compressed air on the element, 
since it will damage the element. 
(41 Install the element on the stud, followed 

by the cup and nut. Tighten the nut. 

(51 Install a new bowl gasket on the sediment 
bowl. 

(61 Install the sediment bowl, sediment bowl 
nut gasket. and the blind nut. Tighten nut. 

(71 Removal. 
(a) Disconnect the outlet flexible line, the 

inlet flexible line. and the priming system line (if 
connected) at the fuel filter (fig. Z-105B). 

(bl Remove the two nuts. lockwashers, and 
bolts attaching the fuel filter to the generator 
regulator mounting bracket and remove the fuel 
filter. 

Icl If the filter requires replacement, 
remove the inlet and outlet elbows and the drain 
plug. On engines equipped with a priming system, 
remove the primer pump line elbow and the pipe 
bushing from the upper opening at the fender side. 
If the priming system has been disconnected from 
the filter, remove the pipe plug and pipe bushing. 
On engines not equipped with a priming system, 
remove the pipe plugs from the two openings at the 
feeder side. 

(8 1 Inspection. Inspect the elbows. bushing, 
drain and pipe plugs. and the priming system line 
for cracks and damaged threads. Inspect the elbows 
for distortion and other visual damage. Inspect the 
flesible line hoses for damage and deterioration. 
R(bplace parts as necessary. 

(()I /nstall;ftion. 

I;,) Install the two tube elbows in the inlet 
and outlet openings in the fuel filter (model plate 



side). Tighten elbows. Kefer to figure 2-105 for 
correct positioning of elbows. 

(b) If the engine is equipped with a priming 
system, install a bushing in the opposite upper 
opening of the fuel filter. If the engine is not 
equipped with a priming system, install a pipe plug 
in the opening. 

(c) Install a pipe plug in the lower opening 
of the fuel filter. Tighten plug or plugs. 

(d) Position the filter on the generator 
regulator mounting bracket. Install two bolts 
through the filter and bracket. Install a lockwasher 
and nut on each bolt. Tighten nut. 

(e) Connect the inlet (rear) flexible line to 
the lower elbow. 

(f) Tighten nut. 
(g) Connect the outlet (front) flexible line to 

the upper elbow. 
li) If the priming system line is to be 

connected to the filter, install tube elbow in the pipe 
bushing ( (9) (b) above) and connect the priming 
system line to the elbow. If the line is not to be 
connected, install a pipe plug in the bushing. 

243% r uel Lines and Fuel Tank Vent Lines 

a. General. Replacement of the fuel lines or the 
fuel tank vent lines (fig. 2-106) is seldom necessary. 
If a fuel line is restricted as a result of dirt or other 
foreign matter in the fuel system, disconnect each 
line in turn at both ends and blow the line out with 
compressed air. Start with the fuel pump-to- 
carburetor line and work toward the fuel pump. If 
obstructions cannot be removed with compressed 
air or if a line is cracked or damaged, replace the 
affected lines as instructed below. If replacement 
fuel lines are not available as assemblies, use 
seamless tubing, flexible conduit, and fitting nuts. 
Double flare the tube at each end, using a flaring 
tool. 

A Clip 

B Intermediate fuel line 

1 Flexible conduit 

2 Tubing 

3 Fitting nut 

C Tan k-to-filter line 

11 Inverted flared tube elbows 

b: Filter-to-pump line 

F Clip 

G Master cylinder rear vent line 

H Tank front vent line 

J Front fuel line 

K Clip 

L Shutoff cock 
M Double clip 

N Tank intermediate vent line 
1’ Intermediate fuel line 
() Donhle clip 

I< Union (vent line1 
5 Clip 

‘1’ Furl tank 

L‘ Rear fuel line 

V Tank rear vent line 

W Ihuhle clip 
X Union (fuel line t 
t’ Lnictn Ivent line1 

Figure Z-106. Fuel lines. fuel tank uent lines. and related parts. 

2-107 



b. Repiace Fuel Pump to Carburetor Line. 
Unscrew the fitting nuts from the elbow in the fuel 

pump (fig. Z-1041 and the carburetor (fig. 2-100 
and remove the line. Install a new line, screwing the 

fitting nuts firmly into place. 

c. Replace Flexible Fuel Lines. A flexible fuel 

line (G, fig. 2-1041 is used to connect the shutoff 

cock (L, fig. 2-1061 to the fuel pump. Disconnect 
the line at both ends and remove. Install a new 

flexible line, screwing. both fitting nuts into place. 

d. Replace Shut-off Cock. Disconnect the 
flexible line and the front fuel line at the shutoff 
cock (L, fig. 2-1061 by unscrewing the fitting nuts. 
Remove the shutoff cock. Install a new shutoff 
cock. screwing the two fitting nuts into place. 

C. Replace Front, Intermediate, and Rear Fuel 
I.ines (Fig. 2-106). To replace the front, in- 

termediate, or rear fuel line, disconnect both ends 

of the line to be replaced by unscrewing the two 

fitting nuts. Disengage the line from clips on the 

frame and remove. When installing the lines, screw 

the fitting nuts to their respective fittings, and 
engage the line in the clips on the frame. On 

vehicles equipped with a fuel filter in the fuel tank, 
a union connects the intermediate and front lines. 

Figure 2-106 shows the fuel lines, connections, and 
clips. 

f. Replace Fuel Tank Vent Lines. Replacement 
of the fuel tank vent lines (fig. 2-106) may be 
accomplished in the same manner as described in e 
above for the fuel lines. If replacement vent lines 
are not available as assemblies, use suitable lengths 
of seamless tubing, flexible conduit, and fitting 
nuts. Double flare the tube at each end, using a 
suitable flaring tool. 

2-86. Fuel Tank, Filler Pipes, and Hoses 

il. Remove fuel Tank. 

(I I Drain the fuel tank. 
(2 I Remove the inspection hole cover from the 

floor panel and disconnect the fuel tank rear vent 
line (fig. 2-1071 the rear fuel line, and the fuel gage 
sending unit cable. 

k’igure 2-l 0 7. Fuel tank cover. air cleaner inlet valve, 

and fuel gage sending unit. 

(3 1 Loosen the clamps on the filler pipe hose 

and the filler pipe vent hose (fig. 2-108) and 
separate both hoses from the tank. 

F’ cgure Z-108. h’uel tank-bottom view. 
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(4) Support the fuel tank, and remove the 
nuts and lockwashers that sedure the two tank 

support straps (fig. 2-108) and holddown straps to 
the fuel tank support frame crossmember. Swing 

the two support straps down and toward the rear, 
out of the way. 

(5 1 Remove the tank by lowering the right end 
first and working the left side from between the 
frame side rail and the vehicle body, being careful 

to avoid damage to the lower filler pipe and filler 

pipe vent line. 

(6) Remove and discard the filler pipe hose 

and the filler pipe vent hose. 
II) If the fuel tank is to be replaced, remove 

the fuel tank cover complete with all related parts, 

the cover gasket, and fuel gage sending unit. 

Unscrew lower filler pipe and discard gasket. 
Unscrew nut and vent lower line, the brain cock, 
and drain plug (if so equipped). 

1). Install Fuel Tank. 
(1) Install the parts that were removed from 

the tank I a (7) above), using new gaskets for the 
lower filler pipe, the fuel gage sending unit (fig. 2- 
109). and the fuel tank cover; and replacing any 
parts that are unfit for further service. 

Figure Z-IO!?. Fuel tank-top view (vehicle body removed). 

(2) Apply a coating of liquid type gasket 
cement to the upper and lower filler pipes and the 

upper and lower filler pipe vent lines, and install 

new hoses on the upper filler pipe and upper vent 
line. Use a 3-inch length of 2% inch (ID) hose for 
the filler pipe and a 2-7 / 8-inch length of 1/-inch 
(ID) hose for the vent line. Install the two hose 
clamps on each hose, and push hoses on lower fillter 
pipe and lower vent line as far as they will go. 

(3) Install the tank in position under the two 
holddown straps, raising the left end first to 
position it between the frame left side rail and the 
vehicle body. Raise the right end of the tank into 

place and support it from the bottom between the 
support straps. Position the two support straps with 

the strap ends inserted through the openings, in the 
tank support cross member and the holddown 
straps. Install a lockwasher and nut on each 

support strap end. Tighten the nuts. 
(4) Position the two hoses on the upper and 

lower filler pipes and upper and lower vent lines. 
Position the hose clamps and tighten the hose 

clamp screws. 
(5) Working through the inspection hole in the 

floor, connect the fuel tank rear vent line, the rear 

fuel line, and the fuel gage sending unit cable (fig. 

2-109). 
(6) Install the inspection hole cover (para 2- 

84 b (4)). 
17 1 Close the drain cock and fill the fuel tank. 

CAUTION 
When fi”iug the tank, always hold the 
pump hose nozzle firmly against the 
strainer tube to prevent static sparks. Do 
not fill the upper filler pipe, since room 
must be provided for expansion of fuel. 

c. Replace Filler Pipe Strainer and/ or Cap. 
Remove the filler cap. unhook the safety chain, and 
remove the strainer from the filler pipe (fig. 2- 110 I. 
Install a new strainer in the filler pipe, attach the 

safety chain to the cap. and install the cap. 

Figure Z-110. Fuel fillercap. strainer, and upper filler pipe. 

(i. Kcplace Upper Filler Pipe. 
(I I Loosen the lower hose clamps on the filler 

pipe hose (fig. 2-108) and the filler pipe vent hose, 

and free the two hoses from the lower filler pipe and 
the lower vent line. 

(2 I On cargo truck M37 remove the eight nuts, 
lockwashers. and screws that secure the side filler 
fuel housing. and remove the housing. Remove the 
two nuts. lockwashers, and screws that attach the 
upper filler pipe support bracket to the left rear 
wheel housing (fig. 2-l 11 1. 
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Figure 2-l 11. Upper fuel filler pipe (cargo truck M37). 

(3 1 On the ambulance truck M43 or telephone 
maintenance truck M201 remove the two lock- 
washer screws that secure the upper filler pipe 
support bracket, working from the underside of the 
left rear fender. 

14) Remove the filler pipe and attached hoses 
by pulling them from the opening in the side of the 
vehicle. 

(5 I Loosen the two hose clamps, and remove 
the hoses and clamps from the filler pipe and the 
vent line. Discard the hoses. Replace the hose 
clamps if they are damaged. 

(61 Clean the hose contacting surfaces of both 
the upper and lower filler pipes and the upper and 
lower vent lines, and apply a coating of liquid type 
gasket cement to the surfaces. Install the filler pipe 
hose on the upper filler pipe, using a S-inch length 
of 2 l/b-inch length of 21/4-inch (ID I hose. Install the 
vent line hose on the upper line, using a 2-7 / 8-inch 
length of l/2-inch (ID) hose. Install the two clamps 
loosely on each hose. 

(7 I Install the upper filler pipe and attached 
hoses. guiding the hoses over the lower filler pipe 
and the lower vent line, and alining the screw holes 
in the support bracket with those in the wheel hous- 
ing or left rear fender. 

181 Install the filler pipe support bracket 
retaining screws. For the cargo truck M37, install 
the two capscrews. lockwashers, and nuts (fig. 2- 
1 I 1 I. For the ambulance truck M43 or telephone 
maintenance truck M201. install the two special 
lockwasher screws from the underside of the fender 
into the weld nuts on the bracket. Tighten the 
parts. 

(0 1 Position the filler pipe hose so it extends an 
equal distance over the upper and lower filler pipes, 
position the two clamps, and tighten the clamp 

screws. Position the vent line hose and hose clamps’ 
in the same manner. and tighten the clamp screws. 

(10) For the cargo truck M37, install the side 
fuel filler housing. Apply body sealing compound to 
the flanged edges of the housing, and install it in 
position. Install the five special screws that secure 
the housing to the rear wheel housing and the floor 
from the housing side, and install the three special 
screws that secure the housing ‘to the body panel 
from outside the body (fig. 2-1101. Install a lock- 
washer and nut on each screw and tighten all nuts. 

Z-87. Fuel Gage Sending Unit and Air Cleaner 
Inlet Valve 

a. General.The fuel gage sending unit and the air 
cleaner inlet valve are located at the top of the fuel 
tank. Both are accessible when the inspection hole 
cover is removed from the floor panel. The air inlet 
valve, on vehicles of early production, is a part of 
the fuel tank cover. On later vehicles the air cleaner 
inlet valve (fig. 2-101 is a separate unit mounted on 
the fuel tank cover. 

6. Replace Fuel Gage Sending Unit (fig. Z-107). 

(1) Remove the four lockwasher screws that 
secure the inspection hole cover to the floor panel 
and remove the cover. 

(21 Disconnect the sending unit cable at the 
cable connector. 

(31 Remove the five screws and washers that 
secure the sending unit to the fuel tank. Lift the 
sending unit and tilt it toward the rear to remove 
the float. Remove and discard the sending unit 
gasket and clean the gasket surface of the tank. 

(41 Apply a light coating of liquid type gasket 
cement to both sides of a new sending unit gasket, 
and install the gasket on the fuel tank. 

(5 1 Install the fuel gage sending unit. inserting 
the rear end of the float first. Position the unit on 
the tank with the cable connector toward the rear. 
Install the five special lead washers and special 
screws. Tighten the screws evenly. 

(61 Apply body sealing compound around the 
inspection hole. and install the inspection hole 
cover and four lockwasher screws. 

c. Hcplace Air Cleaner Inlet Valve. 
( 11 Remove the floor panel inspection hole 

cover ( 1) f 1 I above). 
f 2 1 Disconnect the fuel tank-to-air cleaner rear 

vent line at the air cleaner inlet valve fitting. 
(3 1 On vehicles with the inlet valve in the fuel 

tank cover. disconnect the rear fuel line at the 
elbow in the cover (fig. 2-109). 

(41 If the inlet valve is a separate unit, remove 
the six screws and lockwashers that secure the inlet 
valve to the fuel tank cover (fig. 2-1071. If the inlet 
valve is a part of the cover. remove the 10 lock- 
washer screws that secure the cover. Remove the air 
cleaner inlet valve or the cover. Remove and 



discard the inlet valve gasket or the cover gasket. 
(5) Clean the gasket surface of the cover on the 

fuel tank, being careful to prevent dirt from 
dropping into the fuel tank. 

(6) If the vent line fitting in the air inlet valve 

(or cover) is not damaged, remove the fitting. If the 
fuel line was disconnected for removal of the cover, 

also remove the fuel line elbow. 

(7) Apply a light coating of liquid type gasket 

cement to both sides of a new gasket (air inlet valve 

or fuel tank cover, as required) and install the 

gasket. 
(8) If the inlet valve is a separate unit, install 

the valve on the cover, and install the six lock- 
washers and screws. 

(9) If the inlet valve is a part of the fuel tank 
cover, install the cover on the tank with the fuel and 
vent line openings in proper position for connecting 
the lines (fig. 2-1091. Install the 10 special lock- 

washer screws. 
( 10) Install a tube elbow in the cover or a tube 

connector in the air cleaner inlet valve. Tighten 

fittings. If the fuel line elbow was removed, install a 

tube elbow in the cover. 
( 11) Connect the rear vent line to the elbow in 

the fitting in the inlet valve or cover. If the fuel line 

was disconnected (( 3 I above1 connect the rear fuel 

line to the fuel line elbow. Tighten the line nuts. 
(12) Install the floor panel inspection hole 

cover (b(6) above). 

Z-88. Carburetor Controls and Linkage 

a. Description. 
(I) Carburetor controls include the hand- 

operated choke and throttle controls and the foot- 
operated accelerator. Linkage from the accelerator 
pedal rod connects the rod to the throttle control 
bellcrank which is connected to the carburetor 
throttle by means of an adjustable rod. The throttle 
control opeiates the throttle control lever which 
engages the throttle control bellcrank. 

(2) Organizational maintenance of the controls 

and linkage includes adjustment of the choke 

control (para 2-79 a ) and the throttle control 
(para 2-79 B ) and replacement of the two controls 

and linkage. 
h. Replace Choke Control (fig, 2-121. 

Figure Z-112. Engine-right side. 

(1) Loosen the choke control swivel screw (E, 

fig. 2-1001 and the screw in the choke control clip 
(G, fig. 2-100) and withdraw the control from the 
clip and swivel. 

(2) Loosen the two screws that secure the 

control clamp to the bracket on the dash. 

(31 Unscrew the nut that secures the choke 

control to the instrument panel. Hold the nut and 
lockwasher and pull the control from the opening. 

(4) Thread the new choke control througn the 

opening in the instrument panel and slip a lock- 
washer and nut over the control. Continue to push 
the control through the dash between the dash 
bracket and the clamp. 

(5) Position the control in the instrument 
panel and screw the retaining nut Into place. 

16 I Insert the choke control through the choke 
control clip (G, fig. 2-1001 and the control wire in 
the swivel on the choke lever (E, fig. 2-100 1. Adjust 
the choke control (para 2-79al before tightening 
the swivel screw and choke control clip screw. 

171 Tighten the two dash bracket clamp 
screws. 

c. Rcplacr Throttle Control. Procedure for 
replacement of the throttle control (H, fig. 2-9 1) is 

the same as that for the choke control ( b above). 

2-111 



Figure 2-l 01 shows the throttle control connections 
in the engine compartment. Adjust the throttle 
contro1 (para 2-79 b). 

d. Remove Accelerator Linkage. Removal of 
various components of the accelerator linkage (fig. 
2-l 13 may be accomplished without removing all of 
the linkage from the vehicle. However, if the ac- 
celerator shaft and connecting linkage requires 
replacement, remove the assembled parts as a unit. 

Figure 2-113. Accelerator shaft and linkage. 

( 1 I Detach the accelerator pedal rod from the 
accelerator bellcrank lever (fig. 2-113) by removing 
the cotter pin and clevis pin. 

(2 1 Disconnect the throttle return spring from 
the return spring clip (fig. Z-10 1). 

(3 b Disconnect the right end of the accelerator 
shaft from the throttle control bellcrank rod by 
removing the cotter pin and flat washer, and 
pulling the rod from the end of the shaft. 

(4) Remove the two screws and lockwashers 
that secure the accelerator shaft bracket and the 
accelerator bellcrank lever bracket to the left side of 
the clutch housing (fig. 2-113). 

15) Remove transmission access covers (para 
2 - 7.5 F J . 

(6) Remove the capscrew and lockwasher that 
secure the accelerator shaft bracket to the right side 
of the clutch housing (fig. 2-l 13). 

(7) Remove the accelerator shaft with 
assembled parts from the opening in the driver’s 
compartment. 

18) Remove the two screws that secure the 
accelerator hinge to the left floor panel in the 
driver’s compartment, and remove the accelerator 
pedal and pedal rod. 

c’. Inspect Accelerator Linkage. 
I1 ) Inspect the accelerator pedal, pedal hinge, 

and pedal rod for binding. distortion, or worn or 
damaged parts. Kepiace parts as necessary. Inspect 

the pedal rod weatherseal for deterioration and 
damage. Replace the weatherseal if necessary. 

(2 1 Inspect the accelerator shaft and shaft 
bracket for broken welds, distortion, and worn 
parts. Replace the shaft and bracket if necessary. 

(3) Inspect the bellcrank lever, lever bracket, 
bellcrank rod, and the throttle control bellcrank rod 
and rod spring for wear, distortion, or other 
damage. Replace parts as necessary. 

f. Install Accelerator Linkage. 
(1) If the weatherseal for the accelerator rod 

was removed ( e (1.1 above, install a new weather- 
seal in the floor panel. 

(2) Insert the accelerator pedal rod through 
the weatherseal and position the pedal in the floor 
panel. Install the two self-locking washers and 
screws. 

(3) Insert the accelerator shaft and assembled 
parts through the opening in the driver’s com- 
partment, and position the shaft bracket on the 
clutch housing (fig. 2-113) with the screw holes in 
the bracket alined with those in the clutch housing. 
Secure the shaft bracket to the right side of the 
clutch housing with a capscrew and lockwasher. Do 
not tighten the screw at this time. 

(4) Position the accelerator bellcrank lever 
bracket between the accelerator shaft bracket and 
the left side of the clutch housing (fig. 2-l 131, aline 
the screw holes, and install the two capscrews and 
lockwashers. Tighten the screws. 

(5 1 Tighten the capscrew that secures the 
shaft bracket to the right side of the clutch housing. 

(61 Install the transmission access covers 
(para 2-76 fl. 

(7) Attach the throttle control bellcrank rod to 
the right end of the accelerator shaft, and install the 
flat washer and cotter pin. 

(8) Attach the throttle return spring to the 
return spring clip (fig. 2-101). 

(9 1 Aline the accelerator pedal rod with the 
bellcrank lever and install the clevis pin and cotter 
pin. 
2-89. Engine Priming System and Primer 

Pump (Vehicles So Equipped) 

a. General. 
t 11 The engine priming system and primer 

pump were provided on early type \-ehicles to 
facilitate starting the engine during extreme cold 
weather operation. On some vehicles equipped with 
the system. the line from the fuel filter to the primer 
pump has been disconnected, rendering the system 
inoperative. 

i 2 1 Organizational maintenance of the 
ceomponents of the priming system includes replace- 
ment of the lines from the fuel filter to the primer 
pump. and from the primer pump to the intake 
manifold ; replacement of the three priming 
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nozzles, the primer pump, and the primer pump 

inlet and outlet check valve balls. 

(3 I The most common cause for failure of the 

priming system is gum or varnish formation in the 
lines, nozzles, or fittings. When servicing the 

system. clean all parts in drycleaning solvent or 
volatile mineral spirits and blow out with com- 
pressed air. 

h. Replace Line from Fuel Filter to Primer 
Pump. 

( 1 I Disconnect the line from the fuel filter by 
unscrewing the primer line nut from the elbow in 

the fuel filter (fig. 2-105B). Disconnect the op- 

posite end of the line from the primer pump body 

by unscrewing the inlet nut and sleeve. 

(2 I Loosen the two dash bracket clamp 
screws. Cut the inlet line at the front side of the 

dash bracket and remove the two sections of the 

line. Remove the cover from the front section of the 

line, and discard the two sections of line and the 

nuts. 
13) Cut a 25-inch length of 3 / 16-inch 

seamless tubing. Insert one end of the tubing 
through the extreme left opening in the dash, 
between the dash bracket and the bracket clamp. 
Install the cover over the front portion of the tubing 
and install a fitting nut. Double flare the end of the 
tubing with a flaring tool. 

(4) Form the line as required to aline the 
fitting nut with the elbow in the fuel filter, and 

screw the nut to the elbow. 
(5) Install the inlet line nut and sleeve on the 

inner end of the tubing, flare the tubing ((3) 
above). and screw the inlet line nut to the inlet 

valve connector in the primer pump body. 

(61 Tighten the two dash bracket clamp 

screws. 
c. Replace Line from Primer Pump to Intake 

Manifold. 
(1) Disconnect the priming system line (R, 

fig. 2-95) from the tee type nozzle in the rear port of 
the intake manifold by unscrewing the line nut 
from the nozzle. Disconnect the opposite end of the 
line from the connector in the primer pump body by 

unscrewing the line nut. 
(2) Loosen the two dash bracket clamp 

screws. Cut the line at the front side of the dash 
bracket. and remove the two sections of the line. 

131 Cnt a 4%inch length seamless tubing and 
insert one end of the tubing through the extreme 
right opening in the dash. between the dash bracket 

and the clamp. 
(41 Install a tube nut with sleeve on each end 

of the tubing, flare the tubing ends, and screw the 
tube nuts to the tee type nozzle in the intake 
manifold rear port and the connector in the primer 
pump body. forming the line as necessary to aline 
the parts. 

(5) Tighten the two dash bracket clamp 

screws. 

d. Replace Manifold Inlet Lines and Nozzles. 

(11 Disconnect the manifold inlet lines from 
the three nozzles in the intake manifold by un- 
screwing the tube nnts. Remove the lines. 

(2) Remove the elbow type nozzle from the 

front port, the tee type nozzle and extension from 
the middle port, and the tee type nozzle from the 
rear port of the intake manifold. 

(3) Clean the parts as described in a (3) 
above. Replace parts as necessary. 

(4) Install the tee type nozzle in the intake 

manifold rear port, the tee type nozzle and ex- 

tension in the center port, and the elbow type nozzle 
in the front port. 

(.C;I For replacing manifold lines, cut two 

suitable lengths of seamless tubing, install two tube 

nuts on each section of tubing, and double flare 

both ends of each section with a flaring tool. 

(6) Install the two manifold inlet lines, screw- 

ing the nuts to the nozzles in the intake manifold. 
Connect the line from the primer pump to the tee 
type nozzle in the manifold rear port. 

c. Remoue Primer Pump. 
(1) Disconnect the two fuel lines from the 

pump by unscrewing the fuel line nuts from the 
connectors. 

(2) Pull the primer knob out enough to 

provide access to the two flat spots on the pump 
plunger stem. Hold the stem with a small wrench at 

the flat spots, and unscrew the primer knob from 
the stem. Remove the lockwasher. 

(3 1 Remove the packing nut from the pump. 
(4) Loosen the inner locknut securing the 

pump hody at the front (engine) side of the in- 

strument panel and remove the mounting nut from 
the rear (driver’s compartment 1 side of the in- 

strument panel. Push the pump forward until the 
stem clears the instrument panel. and remove the 

pump. 
(5) Remove the fuel inlet check valve con- 

nector. the fuel outlet connector. and the outlet 
check plug. spring. and ball. Remove the inner 
locknut from the pump body if the nut is damaged. 

,f. Inspect Primer Pfrmp. 
t 1 I Clean the fuel inlet and outlet connectors, 

the outlet check plug. ball. and spring in 

drvcleaning solvent or volatile mineral spirits. 

Inspect the parts for damaged threads. cracks. and 
abrasions. Replace parts as necessary. 

12) Inspect the pump body for damaged 
threads. c-racks. and distortion. Operate the plunger 
stem and chheck for distortion and damaged or worn 

packings. Replace the pump. if necessary. 

,c. Install I’rimcr Pump. 
I 1 ) Jnstall the fuel inlet check valve con- 

nector. the fuel outlet connector, and the ball, 
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spring, and outlet check plug in the pump body. 
Install the inner locknut on the pump body if the 
nut was removed. 

(21 Insert the stem end of the pump in the 
opening in the instrument panel from the cowl side. 
Position the pump so that the fuel inlet connector is 
down. Install the pump mounting nut on the rear of 
the pump body at the driver’s compartment side of 
the instrument panel. Tighten the nut until it 
bottoms on the pump body. Tighten the inner 
locknut at the front side of the panel against the 
panel. 

(31 Install the packing nut over the plunger 
stem and tighten the nut fingertight. Install a lock- 
washer in the opening in the knob, and install the 
knob on the plunger stem. Hold the stem with a 
small wrench at the flat spots and tighten the knob. 

141 Connect the fuel : llet and outlet lines to 
the inlet connectors, r-f. -I ectively, tightening the 
line nuts. 

2-90. Exhaust Pipes, Muffler, and Tailpipe 

a. Replace Muffler. 
(1) Remove the two nuts, lockwashers, and 

bolt which attach the lower exhaust pipe to the 
muffler (fig. 2-l 14). 

RiF6 19.G 

Figure 2-114. Muffler. tailpipe. and exhaust pipes. 

(3) Support the muffler and remove the two 
nuts. lockwashers. and bolts which attach the 
tailpipe to the muffler. Remove and discard the 
muffler and two gaskets. 

f 3 1 Position new gaskets on the front and rear 
flanges of the muffler and position the muffler 
between the lower exhaust pipe and tailpipe with 
the large opening of the muffler forward. Aline the 
screw holes in the gaskets and flanges. and install 
the two bolts and nuts for each flange. Tighten 
nuts. 

I1 I Remove the two nuts and bolts that attach 

the upper eshaust pipe to the exhaust manifold. 
t 2 1 Remove the two nuts and bolts that attach 

the lower exhaust pipe to the muffler. 

(31 Remove the two nuts, lockwashers, bolts, 
and plain washers that secure the exhaust pipe 
clamp to the muffler front support bracket, and 
remove the clamp. Remove the assembled upper 
and lower exhaust pipes from the under side of the 
vehicle. Remove and discard the upper exhaust 
pipe-to-manifold gasket and the lower exhaust pipe- 
to-muffler gasket. 

(41 Loosen the nuts on the.two eye bolts that 
attach the upper exhaust pipe to the lower exhaust 
pipe, disengage the eyebolts, and separaie ihe 
pipes. Discard the upper-to-lower exhaust pipe 
gasket. 

ral Kemove the cotter pin and clevis pin that 
secure each eyebolt to the upper exhaust pipe and 
remove the eyebolts, nuts, and flat washers. 

(61 If the muffler front support bracket (fig. 
2-l 141 requires replacement, remove the two nuts, 
lockwashers, and bolts that secure the support 
bracket to the running board front hanger, and 
remove the bracket. 

c. Install Upper and Lower. Exhaust Pipes and 
Related Parts. 

(1) If the muffler front support nracket was 
removed ( b(6) above), position a new bracket on 
the running board front hanger and install two 
bolts, lockwashers, and nuts. 

(21 Install the flat washer and nut on each 
exhaust pipe eyebolt, and attach the two eyebolts to 
the upper exhaust pipe with the clevis pins and 
cotter pins. 

(3 t Install a new upper-to-lower exhaust pipe 
gasket on the lower exhaust pipe. install the upper 
exhaust pipe. and engage the two eyebolts. Tighten 
the eyebolt nuts lightly. 

(41 Install new gaskets on the flange of the 
upper exhaust pipe, and on the front flange of the 
muffler. Install the assembled exhaust pipes, 
alining them with the exhaust manifold and the 
muffler. 

t.5 1 Install the two bolts and nuts to secure the 
upper exhaust pipe to the exhaust manifold. 

(61 Install bolts and nuts to secure the lower 
exhaust pipe to the muffler. 

i 7 1 Tighten the four nuts and the two eyebolts 
nuts evenly. 

(81 Install a flat washer on each of the bolts 
for the exhaust pipe clamp. Install the clamp, 
alining the bolt holes in the clamp with those in the 
muffler front support bracket. Install the two bolts 
from the bracket side and install lockwashers and 
nuts. Tighten the nuts. 

tl. Hrvnovc Tailpipe and Related Parts. 
i 11 Remove the two nuts. lockwashers, bolts, 

and plain washers that secure the tailpipe clamp to 
the muffler rear support bracket, and remove the 
clamp (fig. 2-1141. 

(2 1 For the cargo truck M37 remove the two 



nuts, lockwashers, and bolts that secure the tailpipe 
bracket clamp to the tailpipe bracket, and remove 
the clamp. 

(3) Remove the two nuts and bolts that secure 
the tailpipe to the rear flange of the muffler, and 
remove the tailpipe. Remove and discard the 
muffler-to-tailpipe gasket. 

(41 If the muffler rear support bracket 
requires replacement, remove the two nuts, lock- 
washers, and bolts that secure the bracket to the 
running board rear hanger, and remove the 
bracket. 

(5) If the tailpipe bracket (cargo truck M37) 
requires replacement, remove the nut, lockwasher, 
and bolt that secure the bracket to the frame side 
rail, and remove the bracket. 

e. Install Tailpipe and Related Parts. 

(1) Position the tailpipe bracket (fig. 2-114) 
cargo truck M37 on the frame side rail, and install 
the bolt, lockwasher, and nut. Tighten the nut. 

(2) Position the muffler rear support bracket 
on the running board rear hanger and install the 
two bolts, lockwashers, and nuts. Tighten the nuts. 

(31 Install a new m.uffler-to-tailpipe gasket on 
the rear flange of the muffler. Install the tailpipe on 
the muffler and install the two bolts and nuts. 
Tighten the nuts. 

(4) Install a flat washer on each of the two 
bolts, position the clamp, and install the two bolts 
with washers from the bracket side. Install the two 
lockwashers and two nuts. Tighten the nuts. 

(51 For the cargo truck M37, install the 
tailpipe bracket clamp and install the two bolts, 
lockwashers, and nuts. Tighten the nuts. 

2-91. General 

The sealed type cooling system includes the 
radiator, fan, water pump, thermostat, water 
passages in the engine, and connecting hoses. 
Liquid is drawn from the bottom of the radiator by 
the belt-driven centrifugal type water pump, cir- 
culated through passages in- the engine, and 
returned through the upper hose to the radiator. 
The fan, also belt-driven, draws air through the 
radiator to cool the liquid in the radiator. The 
thermostat located in the outlet elbow on the 
cylinder head, restricts flow of coolant to the 
radiator during the warmup period. When the 
coolant reaches the activating temperature for the 
thermostat, the thermostat opens, permitting full 
circulation. Organizational maintenance of the 
cooling system includes draining, filling, and 
preventive cleaning of the system, and replacement 
of parts such as hoses, fan, fan belt, water pump, 
thermostat, and radiator. 

2-92. General Service 

WARNING 
Before checking or draining radiator, turn 
filler cap to the left until its stop is reached. 
Cap is then in vented position to allow 
pressure to escape. Noncompliance could 
result in serious burns. 

il. Drain Cooling System. 
(I ) If radiator is hot, remove the filler neck 

cap (fig. 3- I 15 1 slowly to permit pressure to escape 
through the vent in the cap. Open the radiator drain 
cock (fig. 2-169) at front lower right corner of the 
radiator core. If cooling system contains antifreeze, 
drain it into a suitable container and save it for use 
again. 

Section XVII. COOLING SYSTEM 

Figure Z-115. Hndintor and hoses. 

(:! 1 Open the drain cock at the left side of the 
engine block. 
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NOTE 
Draining the radiator alone will not 
completely drain the cooling system. 

h. Fill Cooling System. Close the radiator drain 
cock and the drain cock at the left side of the engine 
block. Fill the system with coolant to a level 2% 
inches below the top of the filler neck. Refer to para 
2-93 for application of corrosion inhibitor or an- 
tifreeze compound. Turn the filler neck cap clock- 
wise as far as possible to seal the system. 

2-93. Preventive Cleaning 

il. General. 
(1) The cooling system must be cleaned at 

least twice a year, before antifreeze is added and 
again after it is removed. Rusty or otherwise 
contaminated coolant or rust and grease deposits 
inside the radiator indicate that cleaning of the 
cooling system is necessary. Cleaning at the 
prescribed intervals will reduce clogging and 
overheating to a minimum and will largely 
eliminate the necessity for corrective cleaning by a 
higher echelon. If the cooling system is very dirty or 
clogged so that overheating occurs, the conditions 
must be reported to direct support maintenance 
personnel. 

(2 1 The entire cooling system must be 
examined for leaks, both before and after cleaning 
and flushing. 

(3 1 The cooling system should never be 
allowed to stay for an extended time without 
protection, particularly after cleaning. Con- 
siderable corrosion may take place in a few hours. 

1). Cleaning Compound. The prescribed 
cleaning compound is one with inhibitor (for engine 
cooling system 1. It consists of two separated 
components (aluminum chloride and oxalic acid); 
these are intermixed immediately prior to use. The 
components are packaged in a single container 
having independent compartments. An inhibitor 
(borax). is furnished in the same container in a 
third separate compartment. Use one container for 
the cooling system. 

CAUTION 
Do not under any circumstances mix the 
materials with antifreeze compound’ or 
corrosion inhibitor compound. Never mix 
the water and the cleaning compound 
before putting it into the cooling system. 
Do not spill the compound on skin, 
clothing, or painted portions of the vehicle. 
If spilled, flush affected area with clean 
water immediately. 

c. Engine Temperature. During engine idling 
periods, required in cooling system cleaning 
processes, it is important to cover the radiator and 
keep the cover adjusted JO that a temperature of 
1800 to 20VF. is maintained. The engine 
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develops so little heat while running without load 
that the thermostat valve remains partially or fully 
closed. Covering the radiator opens the valve 
quickly; but if the tover is removed, the valve will 
close again, even though the temperature gage 
shows little change. 

NOTE 
With the flow to the radiator restricted by 
the thermostat valve, cleaning, inhibiting, 
and flushing are not effected. 
(1) Drain system by opening drain cocks 

(P ara 2-92 a 1. Make certain temperature of 
coolant has dropped considerably below 200° F. 
before draining and refilling with cold water to 
avoid cracking the block and head. If necessary, 
use a wire to keep open any drain hole which tends 
to become clogged. 

(2) Close the drain cocks (para i-92 b 1, 
pour water slowly into the radiator until the level is 
within 2 inches of overflow pipe. 

(3 1 Replace the filler neck cap. cover radiator 
if necessary. start the engine, and run it at idling 
speed until temperature reaches above 180’ F., 
but not above 200OF. Then pour cleaning com- 
ponents together into the hot radiator as specified 
in b above. Allow engine to continue running for 
30 to 60 minutes. 

(4) Stop the engine and turn the filler neck 
cap to release pressure. Since temperature rise can 
be expected at shutdown, coolant temperature 
should be allowed to drop considerably below 
200°F. before draining and refilling with cold 
water to avoid cracking the block and head. Then 
remove the cap and drain the system competely. 

e. Normal Flushing. 
( 11 With the engine stopped and the tem- 

perature of the coolant considerably below 
2000 F.. open both drain cocks. 

(2) Add clean water and, while so doing, run 
the engine at fast idle (drains open). Flush, con- 
tinually flooding cooling system with clean water, 
running the engine for 25 minutes. 

(3 1 Stop the engine, close both drain cocks, 
refill with clean water, leaving sufficient space for 
the addition of inhibitor or antifreeze compound. 

,f. Inhibition. Add inhibitor, in amounts 
specified in b above, to the radiator, fill to the 
correct level with clean water. start and run the 
tbnpine at idle until the temperature reaches over 
1HO0 F., but does not rise above 200’ F. Cover 
the radiator, if necessary. 

NOTE 
If antifreeze compound is to be added after 
flushing the radiator, do not add inhibitor; 
discard it. 

,<. I’rcssur(2 Flushing. 
(1 1 To flush the radiator (fig. 2-116) proceed 

as in (itI through (c) below. 



Figure Z-116. Pressure flushing radzator. 

(al Drain the coolmg system {para 2-92 a 1. 
(0) Loosen the hose clamps on the radiator 

inlet hose and outlet hoses and remove the inlet 
hose and the outlet hoses and outlet tube (fig. 2- 
115). 

(c) Clamp a convenient length of new hose 

to the radiator core outlet opening, and attach 

another suitable length of hose to the radiator inlet 

opening to carry away flushing stream (fig. 2-115). 
fdl Connect the flushing gun to compressed 

air and to a waterline, and clamp the nozzle of the 

gun in the hose attached to the radiator outlet 

opening. 
(cl With the filler neck cap on tight, fill the 

vow with water and annlv comnressed air. 

CAUTION 

Turn on compressed air in short blasts to 

prevent core damage. 
(f) Allow radiator to fill with water and 

again apply air pressure as before. Repeat this 
process ‘until the water comes out clear. Connect the 

hoses, and proceed as in f above. 
(g) Blow insects and dirt from radiator core 

air passages, using water to soften obstructions. 

(2) To flush the engine block (fig. 2-1171, 
proceed as in (a) through (e) below. 

Figure 2-l 17. Pressure flushing engine block. 

la/ Drain cooling system (para 2-92 a I. 
(b) Remove the radiator inlet hose (fig. 2- 

lljl, the water outlet elbow, and thermostat (fig. 

2-118). Install the outlet elbow and gasket. 
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Figure 2-l 18. Water outlet elbow. thermostat and related parts. 
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(ci Loosen tne hose clamp on the radiator 
outlet hose (fig. 2-115), and disconnect the hose 
from the water pump. 

cdl Clamp the flushing gun nozzle firmly to 
a length of hose attached securely to the outlet 
elbow (fig. 2-117), and fill the engine with water, 
partially covering the opening in the water pump to 
insure complete filling. 

(el Turn on compressed air to blow out 
water and loosen sediment. Repeat the process of 
filling with water and blowing out with compressed 
air, until flushing stream comes out clean. 

(3) For complete removal of sediment, repeat 
flushing process of the radiator core and engine 
block in opposite directions. 

(4) If the engine water jackets are badly 
clogged so that they do not respond to regular 
pressure flushing, engine should be replaced (para 
2-75 and 2-76). and direct support notified for 
corrective cleaning. 

(5) Remove flushing equipment and the water 
outlet elbow. Clean all hose connections of both 
radiator and engine block. Clean out the radiator 
overflow pipe. Inspect and lubricate the water 
pump. Inspect the thermostat; clean it and check it 
for proper operation. 

(6) Install the thermostat (para 2-95 c 1. 

Connect the hoses (para 2-94 c ). Close both drain 
cocks, test for leaks ( h below), and proceed as in 
.f above. 

h. Leaks. Pour water slowly into the radiator 
until the system is approximately half full. Start 
engine, run at idling speed, and fill the system 
completely. Stop the engine and examine the entire 
cooling system for leaks. Carefully check the 
radiator hose connections, water pump mounting 
bolts, gasket, water outlet elbow mounting bolts 
and gasket, bypass elbow mounting bolts and 
gasket, and the cylinder head bolts and gasket. 

NOTE 
inspect the radiator core for leakage. This 
is important because the cleaning solution 
may uncover leaks which existed before 
cleaning but were plugged with rust or 
corrosion. 

Leaks that cannot be corrected by organizational 
maintenance must be reported immediately to 
direct support maintenance personnel. 

i. Coolun t Scrt:ice. 
I I I When servicing the engine for operation at 

anticipated temperatures above 32O F., fill the 
system nearly full with clean water. Add corrosion 
inhibitor compound in the proportion of one 
container of inhibitor to each 4 gallons of cooling 
system capacity. Then complete filling the system 
with water. 

(2) When servicing the engine for operation at 
anticipated temperatures below 3- *>O F the 

procedure prescribed for reclaimed or new an- 
tifreeze compound, whichever is to be used. Inspect 
entire cooling system for leaks, and replace any 
hoses not suited for extended use. 

2-94. Hoses 

a. Remove Radiator Inlet and Outlet Hoses and 
Radiator Outlet Tube (fig. 2-115). 

(1) Drain cooling system (para 2-92 a). 
(2) Loosen the radiator inlet hose clamps by 

loosening the clamp screws. Remove the hose with 
clamps. Remove the clamps from the hose if hose is 
to be discarded or clamps must be replaced. 

(3) Loosen the radiator outlet hose upper and 
lower hose clamps. Remove the outlet hoses and the 
outlet tube. Remove the clamps from the hoses if 
the hoses are to be discarded or other clamps must 
be replaced. 

6. Inspection. 
(I) Clean rust and scale from the outlet tube. 

Clean all hose connections. 
(2) Inspect the inlet and outlet hose clamps 

for distortion, cracks, corrosion damage, or 
stripped threads. Replace clamps as necessary. 

(3) Inspect the outlet tube for corrosion 
damage, cracked weld around pipe plug boss (on 
vehicles so equipped), and other visual damage. 
Replace tube as necessary. 

c. Install Radiator Inlet and Outlet Hoses and 
Radiator Outlet Tube (fig. 2-115). 

NOTE 
Apply a coating of liquid type gasket 
cement around all hose connections and 
gaskets. 
( I ) Install a 4-inch length hose on each end of 

the outlet tube. Install a hose clamp on each end of 
each outlet hose. 

(2) Install the outlet tube with hoses attached 
to the radiator outlet opening and to the water 
pump. Position the clamps on the two hoses and 
tighten the clamp screws. 

(3) Install a hose clamp on each end of the 
inlet hose. Position the hose on the engine water 
outlet elbow and on the radiator inlet opening. 
Position the clamps on the hose and tighten the 
clamp screws securely. 

tl. Keplacc Water Pump Bypass Hose. 
(1) Remove the two bolts and lockwashers 

attaching the water pump bypass elbow to the 
water pump (fig. 2-118). 

(2) Loosen the two hose clamps and remove 
the bypass elbow and hose. Remove the clamps and 
discard the bypass hose and bypass elbow gasket. 

13) Install a hose on the water pump bypass 
elbow. Install a hose clamp on each end of the hose. 

(4) Clean both gasket contacting surfaces, 
and install a new water pump bypass elbow gasket 
on the water pump. Install the bypass elbow hose 
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on the engine outlet elbow, and aline the bolt holes 
in the ~~lhow flange with those in the gasket and 
water I)ump. Install the two bolts with lockwashers 
throllgh the bypass elbow and gasket. Tighten bolts 
rv,enly . 

1.5 1 Position both clamps and tighten screws. 
10) Fill the cooling system (para 2-92 b)., 

2-95. Thermostat 

;1. (;cneral. Replacement of the thermostat may 
he necessary if the unit is inoperative, or if it is 
desired to change the type of thermostat. 

b. KcrnoVal. 
I I 1 Drain sufficient coolant from the cooling 

svstem (para 2-92 at to lower the level to below the 
cylinder head. 

(21 Loosen the hose clamp that secures the 
radiator inlet hose to the engine water outlet elbow 
Ifig. 2-i I 5 1. and remove the hose from the elbow. 

13 J Remove the two bolts and lockwashers 
that attach the water pump bypass elbow to the 
water pump (fig. 2-1 181. 

i 31 Remove the two bolts that secure the 
engine water outlet elbow to the cylinder head, and 
remove the outlet elbow and bypass elbow as a unit. 
lit-move and discard the bypass elbow gasket. 

(5 I Remove the thermostat, the thermostat 
gasket. and the outlet elbow gasket. Discard 
gaskets. 

c. Installation. 

I I I Clean the gasket contacting surfaces and 
hose contacting surfaces thoroughly. Apply a 
coating of liquid type gasket cement to both sides of 
a new outlet elbow gasket and a new bypass elbow 
gasket (fig. 2-I 181. 

(2 I Install the outlet elbow gasket on the 
c~ylinder head and the bypass elbow gasket on the 
water pump. 

(3 I Install a new thermostat gasket on the top 
of the thermostat. and install the thermostat in the 
(.ylintlcsr head with the word FRONT toward the 
radiator and coils of thermostat down into block. 

14) Mount the assembled elbows in position 
and install the two bolts in the outlet elbow, and the 
two lockwashers and bolts in the bypass elbow. 
‘lighten iill bolts evenly. 

1 .Y I Apply liquid type gasket cement to the 
ot1tlt.t c!bow at the hose connection. Install the 

radistor inlet hose on the elbow. and tighten the 

hose ciamp. 

(0 I Fill the cooling system (para 2-92 hJ. 

Z-96. Fan and Generator Drive Belt 

il. .,1rljustrnc~r1 t. Loosen the generator adjusting 
arm bolt, and move the generator toward or away 
from the cnginta to provide M-inch deflection of the 
btalt Ifig. 2-1 101. Tighten the adjusting arm bolt. 
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k’igure Z-119. Adjusting fan and generator drive belt. 

b. Replacement. 

(1) Loosen the generator adjusting arm bolt 
(fig. 2-119) and push the generator toward the 
engine as far as possible. Disengage the belt from 
the generator drive pulley, the crankshaft pulley, 
and the fan drive pulley and remove the belt over 
the fan blades. 

(2) Place a new belt over the fan blades, 
install it in position on the crankshaft pulley, the 
fan drive pulley, and the generator drive pulley. 
Adjust the belt ( a above). 

2-97. Radiator 

a. Removal. 

( 1 I Drain cooling system (para 2-92 a). 
(2) Remove the radiator inlet and outlet hoses 

tpara 2-94 a 1. 
(31 Remove fan and fan drive pulley. 
(41 Remove the three bolts, lockwashers, and 

flat washer which secure each side of the fan shroud 
and radiator to the radiator support (fig. 2-1151. 

(5 1 Move the fan shroud back out of the way 
over the water pump, move the radiator back far 
enough to clear the upper baffle, and lift out the 
radiator. 

CACTIOlV 
Exercise care to avoid damaging the 
radiator core against the fan blades. 

I). Installation. 

f I I Position the radiator in the radiator 
support. 

(21 Position the fan shroud, alining the bolt 
holes in the shroud and radiator with those in the 
radiator support. 

131 Install a lockwasher and a flat washer on 
each of the six bolts (fig. 2-1 151. Insert bolts 
through the holes in the fan shroud and radiator. 
Tighten the bolts evenly. 

(41 Install the radiator inlet and outlet hose 

[para 2-94 11). 



(5) Fill cootmg system lpara 2-92 b). 

2-98. Fan, Fan Drive Pulley, and Water 

a. Remove Fan and Related Parts. 

(il Loosen tne tan belt tpara 2-96 bl and 

Pump disengage it from the fan pulley (fig. 2-120). 

Figure 2-l 20. Fan. water pump, and related parts-exploded view. 

(2) Remove the four bolts and lockwashers 

that secure the fan, spacer, and fan drive pulley to 
the pulley hub and remove the fan, spacer, and fan 
drive pulley. 

1). Inspection. Inspect the fan for loose blade 
rivets, distortion. worn bolt holes, or other damage. 
Inspect the pulley and spacer for cracks and 
distortion. Replace worn or damaged parts as 
necessary. If fan drive pulley does not have ignition 
timing marks, proceed to mark the pulley using one 

of the following procedures: 

( 11 When available, use the discarded or 
replaced pulley as a template to locate the timing 
marks. 

(2 1 If discarded pulley is not available, the 
timing marks can be located as follows: 

(a) Using a protractor, locate a point that is 
60° right from the center of hole No. 2, and So 
left from the center of hole No. 3 (fig. 2-121). 
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IGNITION TIMING MARKS 
(EACH GRADUATION 
EQUALS lo - 0.0742 

II IHOLE NO. 3), 

FRONi VIEW RAPD 381940 

Figure 2-121. Location of ignition marks on fan drive pulley. 

(0) Lay a straight edge through this pomt 
and the center of hole No. 1 and scribe the top dead 
center (TDCl mark on the pulley. 

(cl Locate and scribe additional marks. 
c. lnstail Fan and Related Parts. 

(1 I Install the fan drive pulley on the pulley 
hub with the dished side toward the water pump. 
Position the fan belt over the pulley and install the 
spacer and fan. Aline the four bolt holes in the fan, 
spacer, and pulley with those in the pulley hub and 
install the four lockwashers and four bolts. Tighten 
bolts evenly. 

(2) Adjust the fan belt (para 2-96a ). 
d. Remove Water Pump. 

(1 J Drain the cooling system (para Z-92a 1. 
(2 1 Remove the fan and related parts ( a 

above). 
(3 1 Remove the two bolts and lockwashers that 

secure the bypass elbow to the water pump (fig. 2- 
1181. 

(41 Remove the three bolts and lockwashers 
that secure the water pump to the cylinder block, 

move the generator adjusting arm out of the way, 
and remove the water pump. 

13 1 Remove and discard the water pump 
gasket and the bypass elbow gasket. 

(61 If the generator adjusting arm is to be 
replaced, remove the bolt and plain washer that 
secures the arm to the generator, and remove the 
arm. 

e. Inspection. Clean the mating surfaces on the 
water pump, cylinder block, and bypass elbow. 
Inspect the water pump for cracks. loose body 
parts, and other damage. Replace the pump, if 
necessary. 

f. Install Water Pump. 
(1) If the generator adjusting arm was 

removed ( d (6) above), position the arm on the 
generator and install the plain washer and bolt, 
tightening the bolt only fingertight. 

(2 1 Apply a coating of liquid type gasket 
cement to both sides of the water pump gasket and 
the bypass elbow gasket, and install the gaskets in 
position. 
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(3) Position the pump on the cylinder block, 
alining the bolt holes in the pump, gaskets, cylinder 
block, and bypass elbow. Install a lockwasher and a 
bolt at the right side of the pump. Install a lock- 
washer and a bolt in the lower bolt hole. Aline the 
hole in the generator adjusting arm with the bolt 
hole’at the left side of the water pump, and install a 
lockwasher and bolt. Tighten the three bolts evenly. 

(4) Install the two lockwashers and bolts to 
secure the bypass elbow to the water pump. 
Tighten the bolts. 

(5) Install the fan and related parts ( c above). 
(6) Fill the cooling system (para 2-92 b 1. 

2-99. Temperature Gage Sending Unit 

a. General. When replacing the water tem- 
perature gage sending unit, be sure to install the 
correct type unit for the gage. The temperature 
gage kit includes a replacement gage and sending 
unit. If the gage is replaced (para 2-53 c 1, replace 
the sending unit also. 

b. Removal (fig. 2-122). 
(1) Drain sufficient coolant from the cooling 

system to lower the level to below the cylinder head. 

(21 Disconnect the sending unit cable at the 
cable connector on the sending unit. 

(3) Unscrew the sending unit and remove it 
from the cylinder head. 

c. Installation. 
( 11 Coat the threads of the sending unit (fig. 2- 

122) with liquid type gasket cement, install the unit 
in the cylinder head, and tighten. 

(2) Connect the sending un_it cable at the cable 
connector. 

z-100. Drain Cocks 

a. Removal. 

(1) Drain the cooling system (para 2-92 a ). 
(2 1 Unscrew the drain cock (fig. 2-169) from 

the front of the radiator. 
(3 1 Unscrew the cylinder block drain cock (fig. 

2-891 from the cylinder block or pipe coupling ton 
vehicles so equipped) at the left side of the cylinder 
block. If the coupling or pipe nipple is damaged, 
unscrew the nipple and coupling from the cylinder 
block, and discard, since these parts are not 
required. 

il. Installation. 
(1) Install the drain cock in the pipe coupling 

or cylinder block (fig. 2-891, and tighten. 
(21 Install the drain cock in the radiator. 
13 I Close both drain cocks and fill the cooling 

system (para 2-92 12 1. 

Figure Z-122. Water temperature gage sending unit removed. 



Section XVIII. TRANSMISSION AND POWER-TAKEOFF 

Z-101. General 

a.The transmission is a helical gear, synchroshift 

unit, with four forward speeds and one reverse. On 

vehicle equipped with a winch, the power-takeoff is 

mounted at the left side of the transmission. 

6.Transmission assembly (model 4201 complete 

with cover assembly is installed in current 
production M37B1, M43B1, and M201Bl 
vehicles. This transmission assembly is in- 
terchangeable with transmission assembly (model 
88950) which was used in the M37, M43, and 
M201 vehicles. 

c. Component parts of these transmissions are 
not interchangeable. Both transmissions are helical 

gear synchroshift type. Power-takeoff assemblies on 

winch equipped vehicles must be matched or 

modified. 

d. Organizational maintenance operations in- 

clude replacement of the transmission and gear 

shift lever, the power-takeoff cover gasket or 

gaskets, and the filler and drain plugs; and 

emergency replacement of the transmission top 
cover and / or gasket, and the transmission with or 

without the power-takeoff. 

2-102. Gear Shift Hand Lever 

a. Removal. Remove the nut, lockwasher, and 

bolt that clamps the gear shift hand lever to the 

gear shift lower lever and remove the hand lever. 

6. Installation. Position the hand lever on the 

lower lever and install the bolt, lockwasher, and 
nut. Tighten the nuts. 
2-103. Power-Takeoff Cover Gasket 

a. General. The transmission is provided with 
one or two power-takeoff covers, the 11::. ; !JPr 

depending on whether a power-takeoff is used. Un 
transmissions with power-takeoff, one cover is 
attached to the right side of the transmission and on 
a transmission without power-takeoff, a second 

cover is used at the left side. If either cover gasket is 
damaged or deteriorated, causing leakage of 

transmission lubricant, replace the gasket 

( 1) below 1. 

6. Replacement. Both cover gaskets are removed 
and installed in the same manner. 

(I 1 Remove the drain plug (S, fig. 2-1231 from 
the bottom of the transmission case and drain the 
lubricant into a clean container. Install the drain 
plug and tighten. 
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(21 Remove the six capscrews and lockwashers 
that secure the cover to the transmission case (fig. 
2-1241 remove the cover and cover gasket. Discard 
the gasket. 

Figure 2-125. Trtrnsrnission-installed. 

(31 Clean cne ?op co;cr and remo\-e the six 
bolts and lockwashers that secure the cover to the 
transmission case. Remove the cable clip from the 
right front corner, and remove the cover (fig. 2- 
1261. Remove and discard the cover gasket. 

Figure 2-124. Transmission-right side. 

(31 Clean the gasket surfaces of the case ana 
the cover thoroughly. 

(41 Apply liquid type gasket cement to both 
sides of a new gasket and position the gasket on the 

-cover. Position the cover and gasket on the case, 
alining the screw holes. Install the six lockwashers 
and capscrews. Tighten the screws evenly. 

15 1 Fill the transmission to the proper level 
with the correct grade of lubricant. Refer to 
lubrication order LO 9-2320-212-12. Use the 
lubricant which was drained from the transmission 
if it is clean and of the correct grade. 

2-104. Transmission Case Top Cover and/or 
Gasket 

ii . Coordination with Direct Support Main- 

tenance Unit.Replacement of the transmission case 
top cover and / or cover gasket is normally a direct 
support maintenance operation. but it may be 
preformed in an emergency by the using 
organization, provided authority for performing 
such replacement is obtained from the responsible 
commander. A replacement cover may be obtained 
from the direct support unit. 

I>. Removal. 

(1) Remove the transmission access cover 
(para 2-75 g 1. 

(2 1 Disengage the battery-to-starter cable from 
the cable clip (fig. Z-1251. 

Figure 4-126. ‘frrransmission top rot,er romoced. 

(41 Clean the gasket suriaces of the trans- 
mission case and cover thoroughly. e.uercising care 
to prevent any dirt or other foreign matter from 
entering the case. 

c. Installation. 

l I 1 Apply a coating of liquid type gasket 
cement to both sides of a nrn- cover gasket and 
position the gasket on the transmission case. 

121 Install the cover carefully. engaging the 
rear shifter fork in the transmission sliding gear, the 
reverse shifter fork with reverse shifter shaft. and 
the front shifter fork in the sliding clutch Ifig. 2- 
1261. 

131 Install a lockwasher and bolt for the left 



front bolt opening (fig. 2-125) and a s-inch lock- 
washer and bolt for each of the other five openings, 
attaching the cable clip at the right front corner. 
Tighten the bolts evenly. 

(4) Engage the battery-to-starter cable in the 
cable clip. 

(5) Install the transmission access cover (para 
2-76 f.,. 

d. Record Replacement. Record the replacement 
on the appropriate forms in accordance with TM 
38-750. 

2-105. Transmission 
(Fig. 2-124) 

a. Coordination with Direct Support Main- 

tenance Unit. Replacement of the transmission is 
normally a direct support maintenance operation, 
but may be performed by the using organization, 
provided authority for performing such 
replacement is obtained from the responsible 
commander, A replacement transmission may be 
obtained from the direct support maintenance unit. 

b. Removal. Removal operation described below 
are for a transmission with power-take-off. When 
replacing a transmission without power-take-off, 
disregard steps pertaining to the power-takeoff and 
winch drive shaft. 

(I) Remove the transmission access cover 
(para 2-75 g). 

(2) Remove the three screws and lockwashers 
that secure the handbrake’ and transfer lever 
bracket to the right side of the transmission case. 

(3) Disengage the battery-to-starter cable from 
the clip on the transmission top cover (fig. 2-125). 

(4) Remove the four nuts, lockwashers, and 
bolts that secure the intermediate propeller shaft to 
the companion flange on the transmission (fig. 2- 
125 1. Secure the shaft to keep it off the floor. 

(5) Remove the four bolts and lockwashers 
that secure the transmission to the clutch housing. 
Using jacks or a dolly, move the transmission 

Section XIX. 

2-106. General 

a. The transfer (fig. 2-70) is of the two-range 
type and provides a means of transferring engine 
power to the front and rear axles. The handbrake 

band and drum are mounted at the reai of the 
transfer. The speedometer drive pinion is actuated 
by the transfer driven shaft. 

h. Organizational maintenance operations in- 
clude adjustment of the transfer control linkage. 
replacement of the speedometer drive pinion. air 
vent. and emergency replacement of the transfer. 
The vent is serviced in the same manner as the vent 

straight back to disengage the main shaft from the 
clutch housing and the splined yoke of the winch 
drive shaft from the drive shaft. Lower the trans- 
mission and remove it. 

(6) If the transmission is to be replaced, 
remove the winch drive shaft rear universal joint 
from the power-takeoff drive shaft (para 2-155 a 

(4)). 
r. Installation. 

(1) Clean the machined surfaces of the 
transmission and the clutch housing thoroughly. 

(2) Install the winch driv’e shaft rear universal 
joint on the power-takeoff drive shaft (para 2-155 c 
(11 and (2)). 

(3) Using jacks or a dolly, position the 
transmission and move it forward to engage the 
transmission shaft in the clutch; at the same time, 
guide the winch d;ive shaft into the tront yoke of 
the rear universal joint on the power-takeoff drive 
shztit, alining the universal joint journals. Do not 
attempt to force the transmission into the clutch by 
hammering or other extreme methods. 

(4) Install four lockwashers and bolts. 
Tighten the bolts evenly. Remove the jacks or dolly. 

(51 Connect the intermediate propeller shaft 
to the transmission companion flange and install 
four bolts, washers, and nuts. Tighten the nuts 
evenly. 

(6) Engage the battery-to-starter cable in the 
clip on the transmission cover (fig. 2-125). 

(7) Place the assembled handbrake lever and 
transfer shift levers and bracket in position at the 
side of the transmission and install the three lock- 
washers and screws (fig. 2-124). Tighten the screws 
evenly. 

(8) Install the transmission access cover (para 
2-76 f,. 

d. Record Replacement. Record the trans- 
mission replacement on appropriate forms in ac- 

cordance with TM 38-750. 

TRANSFER 

2-107. Transfer Control Linkage Adjustment 

NOTE 

The key letters noted in parentheses are in 
figure Z-70 except where otherwise in- 
dicated. 

2~. Gcncral. The transfer control shifter lever rod 
and declutch shifter lever rod must be properly 
adjusted to prevent disengagement of the clutch 
gears. 

1). Check Operation of Shifter Shafts. 
I I ) Remove the two cotter pins that secure the 

declutch shifter lever rod (U) and control shifter 
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lever rod (Tl to the shifter shafts (Rl and (Sl, and 
disengage the rods from the shafts. 

(2) Jack up one rear wheel from the floor far 
enough to permit the wheel to be rotated. Block the 
other wheels and release the handbrake. 

(3 1 While an assistant rotates the rear wheel, 
move the shifter shafts in and out by hand. Make 
certain that the poppet ball for each shaft engages 
in the detent slots as the shifts are accomplished. 

c. Adjust Control Shifter Lever Rod. 
(1) Push the shifter shaft (R) in until the 

poppet ball engages in the slot, indicating that the 
transfer is in high range. 

(21 Move the transfer shift control lever (Q, 
fig. 2-91) forward until approximately one-half 
inch exists between the lever and the front end of 
the lever slot in the transmission access cover. 
While an assistant holds the lever in this position 
check the alinement of the control shifter lever rod 
(Tl with the hole in the shifter shaft (Rl. If ad- 
justment of the rod is necessary, loosen the nut (Hl 
on the front end of the rod and turn the rod in turns 
of 360-degrees in or out until proper alinement is 
obtained. Insert end of rod through shifter shaft 
(offset of rod down) and install a cotter pin. 
Tighten nut (H) at the front end of rod. 

(31 Move the shifter lever to the rear until the 
poppet ball engages in the slot, indicating that the 
transfer is in low range. 

d. Adjust Declutch Lever Rod (fig. 2-91). 
(1) Push the shifter shaft (S) in until the 

poppet ball engages in the slot, indicating that the 
front axle is engaged. 

(21 With the transfer shift control lever (Q, 
fig. 2-91) in the low range position as described in c 
(31 above, move the transfer declutch control lever 
(R, fig. 2-91) forward until approximately ‘/2 inch 
clearance exists between the bosses of both levers. 
While an assistant holds the lever in this position, 
check the alinement of the declutch shifter lever rod 
(Ul with the hole in the shifter shaft (Sl. If ad- 

justment of the rod is necessary, loosen the nut on 
the front end of the rod and turn the rod in turns of 
360° in or out until proper alinement is obtained. 
Insert the end of the rod through the shifter shaft 
(offset of rod down) and install a cotter pin. 
Tighten the nut (H) at the front end of the rod. 

NOTE 
Do not change. the position of the declutch 
shifter lever rod to establish the correct 
clearance. since this lever has been 
positioned properly if instructions in c 
above were followed. 

(31 Remove the jack and blocking. 

Z-108. Speedometer Drive Pinion and Oil Seal 

a. Removal (Fig. 2-70). 
(1) Disconnect the speedometer shaft (Nl 

from the pinion retaining nut (Ql. 

(2 1 Unscrew the pinion retaining nut from the 
bearing retainer. Remove the nut and drive pinion. 

(31 Remove the pinion and the pinion oil seal 
from the retaining nut. Discard the oil seal. 

b. Installation (Fig. Z-70). 
(1) Position speedometer drive pinion in the 

bearing retainer, making certain that the pilot at 
the lower end of the pinion engages in the hole of 
the retainer boss. 

(21 Place speedometer drive pinion oil seal in 
the drive pinion retaining nut (Ql, and install the 
nut in the bearing retainer. Tighten the nut. 

131 Connect the speedometer shaft (Nl 
engaging the shaft core with the drive pinion, and 
screw the shaft nut to the pinion retaining nut. 

2-109. Transfer 

NOTE 
The key letters noted in parentheses are in 
figure- 2-70 except where otherwise in- 
dicated. 

a. Coordination with Direct Support Main- 
tenance Unit. Replacement of the transfer is 

normally a direct support maintenance operation, 
but may be performed in an emergency by the using 
organization, provided authority for such 
replacement is obtained from the responsbile 
commander. A replacement transfer may be ob- 
tained from the direct support maintenance unit. 

6. Remove Transfer. 
( 11 Working from the underside of the 

vehicle, disconnect the propeller shaft from the two 
output shaft companion flange (Ll and the input 
shaft companion flange (Bl by removing the four 
nuts, lockwashers, and bolts that secure each 
propeller shaft yoke. Secure the propeller shafts to 
the frame to keep them off the floor. 

(21 Disconnect the transfer control shifter 
lever rod (Tl and the declutch shifter lever rod (Ul 
at the transfer by removing the cotter pin that 
secures each rod to the shifter shafts (R and Sl, and 
disengage the rods. 

(31 Disconnect the speedometer shaft (Nl 
from the pinion retaining nut (Ql. 

(41 Remove the cotter pin and clevis pin that 
secures the handbrake control rod to the cam levers 
(fig. 2-1271. 
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Figure Z-127. Transfer-rear view. 

(51 Kemove the nuts, lockwashers, and plain 
washers from the four transfer mounting bolts (fig. 
3-128). 

Figure 2-128. Transfer-bottom view. 

(0 t Support the transfer with jacks or a doliy 
and remove the eight nuts, lockwashers, and bolts 
that secure the rear cross member (fig. 2-128) to 
the gusssets on the frame side rails. Remove the 
rear cross member. 

WARNING 
Exercise extreme care when removing the 
transfer. Support it adequately and prevent 
it from dropping and causing damage to 
the transfer or serious injury to personnel. 
(7) Remove the four transfer mounting bolts 

(fig. 2-127). Move the transfer to the rear to clear 
the front cross member, lower the transfer, and 
remove it from underneath the vehicle. Remove the 
four spacers and eight insulators from the left and 
right mounting brackets (fig. Z-127). 

c. Hc*rnove Mounting Brackets and Speedometer 
Ilriz,x! Pinion. 

( 11 Remove the locking wire from the two 
mounting 
mounting 

(2) Remove the two bolts and lockwashers 
from each bracket and remove the two brackets. 

(3) Remove the speedometer drive pinion 
(para 2-108 a 1. 

d. Inspection. Inspect the mounting brackets 
and mounting parts for cracks and distortion. 
Inspect the mounting bolts for damaged threads. 
Check the insulator spacers for damage or 
distortion, and the insulators for damage or 
deterioration. Replace parts that are unfit for 
further service. 

e. Install Mounting Brackets and Speedometer 

Drive Pinion. 

(1) Install the speedometer drive pinion (para 
2-108 b I. 

(2 1 Position the mounting brackets on the 
transfer. 

NOTE 
The left (large) bracket and right (small) 
bracket are installed in the same manner, 
but are not interchangeable. 
(3) Install a lockwasher on each mounting 

bracket bolt (M, fig. 2-70) and install the two bolts 
for each bracket. Tighten the bolts and secure with 
locking wires. 

f. Install Transfer. 

( 1) Install the eight insulators in the mounting 
brackets with the larger diameters of the insulator 
toward the brackets, and install an insnlator spacer 
from the upper side through each pair of insula- 
tors (fig. 2-127). 

(2 I Position the transfer on the front cross 
member. Support the transfer in this position with 
jacks or blocking. 

(3) Position the rear cross member under the 
frame side rail gussets, alining the bolt holes in the 
crossmember with those in the gussets and 
mounting bolt spacers. Install the eight bolts from 
the upper side, and lockwashers and nuts to secure 
the crossmember (fig. 2-127 and 2-128). Tighten 
the nuts. 

14) Install a transfer mounting bolt through 
each of the four spacers (fig. 2-70). Install a plain 
washer, lockwasher, and nut on each bolt. Tighten 
the nuts evenly. 

(5) Remove the jacks or blocking that were 
used to support the transfer. 

(0) Attach the handbrake control rod to the 
two cam levers with the clevis pin and cotter pin. 

(7 J Connect the speedometer shaft IN) to the 
pinion retaining nut (QI. 

(8) Aline each propeller shaft with its 
respective companion flange and install the four 
bolts. lockwashers, and nuts for each shaft. Tighten 
the nuts to 40-50 foot-pounds torque. 

(0) Adjust the transfer control linkage (para 



(10) Adjust handbrake (para 2-1301. replacement on appropriate forms in accordance 
g. Record Replacement. Record the transfer with TM 38-750. 

Section XX. PROPELLER SHAFTS 

2-l 10. General 

The intermediate propeller shaft (C, fig. 2-701 
transmits power from the transmission to the 
transfer. The front propeller shaft (J, fig. 2-70) and 
rear propeller shaft (fig. 2-1271 divert power from 
the transfer to the front and rear axles respectively. 
Complete interchangeability is provided on the 
roller bearings, bearing oil seals, bearing oil seal 
retainers, and snaprings for all universal joints: 
however, the journals and yokes of the intermediate 
propeller shaft are of greater width than those 
provided for the other two propeller shafts. 
Organizational maintenance operations include 
replacement of the propeller shafts and the 
universal joints or related parts. When replacing 
the rear propeller shaft, be sure to install the correct 
shaft for the vehicle involved, refer to paragraph l- 

8 k for the correct length. 

2-111. Propeller- Shaft Removal and In- 

stallation 

a. Removal. Procedure is the same for all 

propeller shafts. Remove the four nuts, lock- 
washers, and bolts that secure each universal joint 
flange yoke to the companion flanges on the 
transfer, transmission, or differential and remove 
the shaft. 

b. Installation. 

NOTE 
When installing the propeller shafts, be 
sure to install the front and rear shafts with 
the splined yoke toward the transmission 
(fig. 2-701. 

Place the shaft in position at the companion 
flanges, alining the bolt holes. Install the four bolts, 
lockwashers, and nuts for each flange yoke. 
Tighten the nuts to 40-50 foot-pounds torque. 

2-112. f’ropeller Shaft Disassembly and Re. 
assembly 

(Fig. 2-l 29.) 

SPLtNED YOKE 

LUBRlCATiON F 

1 

SNAP RING 

BEARtNGS 
RAPD 796414 

Figure Z-129. Propeller shttft-exploded view. 

a. Disassemble Propeller Shafts. Disassembly (31 Remove 
procedure is the same for all propeller shafts. (41 Remove 

(1) Remove the propeller shaft (para 2- splined yoke. ._. 

the splined yoke from the shaft. 
the lubrication fitting from the 

llla j. 6. Disassemble Universal Joints. All universal 
( 2 1 Unscrew the oil seal cap from the splined joints are disassembled in the same manner, with 

yoke and remove the oil seal and two oil seal the exception of the lubrication fittings for the 



(1) Place the universal joint in a vise and 

compress the two bearings sufficiently to remove 

the two snaprings (fig. 2-130). Change the position 

of the joint in the vise and remove the other two 

snaprings. 

Figure 2-I 30. Removing bearing snaprings. 

(2). Press the four bearings from the universal 
joint in an arbor press, or remove them in the 
manner shown in figure 2-13 1. For this method, 
place the universal joint in a vise with a 1 r/-inch 
heavy-duty socket over one bearing and a %-inch 
socket against the opposite bearing. Tighten the 

vise to force the bearing from the yoke, being 
careful not to damage either oil seal retainer as the 
bearing is removed. Remove the other three 
bearings in the same manner. Separate the two 

yokes and remove the journal. 

(3) Remove the four bearing oil seals from 

each journal. 
NOTE 

Do not remove the oil seal retainers unless 

they are to be replaced, since the retainers 

must fit snugly on the journal. 

(4) Remove the lubrication fitting from each 

journal. 
c. Inspection. 

( 1) Clean the parts in drpcleaning solvent or 
volatile mineral spirits and dry with compressed 

air. 
(2) Inspect the splined yoke and tube for 

distortion, cracks, and worn or damaged splines or 

bearing surfaces. 
13) Inspect the flange yokes for distortion, 

cracks, and worn or damaged bearing surfaces. 

(4) Inspect the journals for damaged or worn 
bearing surfaces, damaged oil seal retainers, and 

distortion. 
(5) Replace parts that are unfit for further 

service. The universal joint repair kits provide 

journals with oil seals and retainers installed, 

journal bearings, and bearing snaprings. 

n. Assemble Universal Joints. 
( I ) For the front or rear propeller shaft, install 

a lubrication fitting in each journal, and tighten the 
fittings so they are properly positioned for grease 
gun connections. For the intermediate propeller 
shaft journals, install a lubrication fitting. 

12) Prepare new bearing oil seals by soaking 
them in light engine oil for 10 minutes. If the four 
oil seal retainers were removed from the journal 
I /I 13) above). install new retainers. Install a new 
oil seal in each retainer. 

NOTE 

Replace the oil seals whenever the 

universal joint is disassembled. 
(3 I Position the journal in the splined yoke or 

tube, so the lubrication fitting is toward the splined 

yoke or tube (front or rear propeller shaft). Install a 
bearing at each side of the yoke, over the journal, 
pressing the bearings into position with an arbor 
press or between the jaws of a vise. Force the 
bearings in until the bearing oil seals are com- 
pressed. and install a new snapring for each 
bearing. making certain that the rings are fully 
seated. 

c. Assemble Propeller Shaft. 
i I1 Install a lubrication fitting in the splined 

yoke. 
f 2 1 Place an oil seal washer on each side of the 

oil seal and install the parts in the cap. Position the 
cap on the shaft. 

t 3 1 Install the shaft in the yoke, matching the 
blind splines. Screw the cap to the splined yoke. 

automotive and 
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artillerv lubricating grease. Make certain that 
grease reaches all the journal bearings and splines. 

Section XXI. 

2-l 13. General 

a. The front axle is of the full-floating hypoid 
type. The complete unit includes the housing, 
differential with carrier, steering knuckles, 
universal drives, tie rod, hubs, and service brakes. 

b. Organizational maintenance operations in- 
clude front wheel alinement toe-in, and 
replacement of filler and drain plugs, air vent, 
steering knuckles, universal drives and tie rod ; and 
emergency replacement of the front axle. 

Z-114. Front Wheel Alinement 

a. General. Front wheel alinement affects 
steering of the vehicle from a standpoint of control, 
ease of steering, and safety, and is an important 
factor in the life of tires. The items affecting front 
wheel alinement are caster, camber, pivot angle, 
and toe-in. Caster. camber, and pivot angle are 
built into the front axle housing and cannot be 
adjusted. The toe-in adjustment is described in 
d below. Caster may be affected by shifting of the 
front springs on the axle, damaged springs, or 
distortion of the frame. Camber may be affected by 
loose hub bearings or steering knuckle flange 
bearings, bent steering knuckles, or a damaged axle 
housing. 

B. Check Camber, Caster, and Pivot Angle. 
(1) Check both front springs for sagged or 

broken leaves and loose spring clip U bolts. Make 
certain that the springs are positioned properly on 
the axle. Tighten spring clip U bolt nuts or replace 
springs, as required. 

(2) Check hub bearings for looseness. If 
looseness is evident, notify direct support main- 
tenance personnel. 

(3 ) Check the flange bearings for looseness. If 
looseness is evident, notify direct support main- 
tenance personnel. 

(4) Check wheel and tire runout. If runout 
exceeds three-eighths of an inch replace the wheel 
(para 2-142). 

(5) Inflate all tires to 40 psi. Tread on both 
front tires should be approximately the same. 
Replace badly worn tires (para 2-144). 

(6) If correction of camber, caster, and pivot 
angle, requires alining equipment, notify ordnance 
maintenance personnel. 

c. Check Toe-Zn (Fig. 2-132). Since incorrect 
toe-in may be caused by worn, damaged, or in- 
correctly adjusted wheel bearings, damaged or 
loose steering knuckle parts, or a bent tie rod, make 

(51 Install the propeller shaft (para 2-111 b 1. 

FRONT AXLE 

certain that these items are in good condition and 
correctly installed before checking toe-in. 

Figure 2-132. Measuring front wheel toe-in. 

(1) Inflate tires to 40 psi. 
(2 I Check for correct wheel bearing ad- 

justment. If incorrect, notify direct support 
maintenance personnel. 

(3 1 Position the vehicle on a smooth level floor 
with the wheels in a straight-ahead position. 

(4) Place the toe-in wheel alinement gage 
between the wheel at the rear of the axle and as 
near hub height as possible, with the ends of the 
gage bearing against the tire side walls and at equal 
distances from the floor. 

(5 1 Set the gage at zero. 
(6) Roll the vehicle straight back far enough 

to bring the gage toward the front the same distance 
from the floor as it was at the rear. 

(7 1 Observe the gage pointer. The reading 
should be 0 to l/s inch. 

(81 If the gage indicates other than that 
specified in (7 1 above, adjust the toe-in ( d below 1. 

ri. Adjust Toe-In. If toe-in is more than one- 
eighth of an inch or if the wheels toe-out one-eighth 
of an inch or more, adjust both tie rod ends an 
equal amount. Otherwise, the adjustment may be 
made at the left tie rod end. 

( 1 I Detach the left tie rod end or both tie rod 
ends, if necessary, from the steering knuckle flange 
or flanges (para 2-115 a 1. 

(2) Loosen the nut on the clamp bolt in the 
left tie rod end (fig. 2-134) or both ends, as 
required. Turn the end or ends counterclockwise to 
increase toe-in, or clockwise to decrease toe-in. 

(3) Attach the tie rod end or ends to the 



steering knuckle flange and again measure the toe- 
in (c (41 through (7) above). 

(4) Adjust the ends ( Ill and (21 above) until 
toe-in is from O-1/8 inch. 

(5) When the adjustment has been completed, 
tighten the nuts on the tie rod end clamp bolts, 
install the slotted stud nuts on the ball studs, 
tighten to 130 to 150 foot-pounds torque, and 
install cotter pins. 

2-115. Tie Rod and Tie Rod Ends 

(Fig. 2-133, and 2-134.) 

ANG LOCK WASHER 

Figure 2-133. Removing tie rod. 

Figure Z-134. l’ie rod-exploded view. 

a. Kcmovac. 
(1) Remove the cotter pin from each tie rod 

end ball stud. Loosen but do not remove the stud 
nuts. 

(2 1 Insert a pry bar between the left tie rod 
end and the 
on the pry 

hammer to free the ball stud from the flange. 
Loosen the righ tie rod end in the same manner. 

(3) Remove the two stud nuts and remove the 
tie rod. 

b. Disassembly. 
( 1) Remove the dust seal spring, the dust seal, 

and two seal retainers from each rod end ball stud 
(fig. 2-134). Discard seals. 

(21 Remove the nut, lockwasher, and clamp 
bolt from each tie rod end and unscrew the ends 
from the tie rod. 

(3) Remove the lubrication fitting from each 
tie rod end. 

(41 Turning radius is governed by stop screws 
which are adjusted, then tack-welded to the steering 
knuckle arms. If inspection reveals the screws to be 
loose or missing, notify direct support maintenance 
personnel. 

c. Inspection. 
(1) Clean the tie rod and two tie rod ends in 

drycleaning solvent or volatile mineral spirits and 
dry with compressed air. 

(2 1 Inspect the tie rod for distortion or 
damaged threads. 

(3) Inspect both tie rod ends for cracks, 
damaged threads, distortion, or restricted lubricant 
opening. Rotate the end on the ball stud and check 
for freedom of operation or excessive looseness. 
Inspect the stud nuts for cracked and damaged 
threads. 

(41 Replace all parts that are unfit for further 
service. Dust seal parts and left and right tie rod 
ends are provided in kits. 

d. Assembly. 
( 1 I Install a lubrication fitting in each tie rod 

end (fig. 2-1341. 
(2 1 Screw the tie rod ends on the tie rod, 

installing the right end at the offset end of the rod. 
Turn the two ends an equal amount on the rod until 
the distance from center to center of the ball studs is 
48 I / 16 inches and the lubrication fittings in both 
ends are toward the rear. 

(3) Install the clamp bolt in each tie rod end 
from the front and install a lockwasher and nut on 
each bolt. Do not tighten the nuts at this time. 

(41 Install the dust seal and related parts on 
each ball stud. Place a seal retainer on each side of 
the dust seal, install the parts on the ball stud, and 
install the dust seal spring with the larger diameter 
down. 

(31 Insert the ball studs up through the 
openings in the flanges. Install the two stud nuts 
but do not tighten. 

(6) Lubricate both tie rod ends with auto- 
motive and artillery lubricating grease. 

(7) Measure the toe-in (para 2-l 14 c ) and 
both tie 
the two 
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stud nuts to 130-150 foot-pounds torque. Install a 
cotter pin in each stud. 

2-116. Steering Knuckle and Universal 
Drive Removal 

a. General. Both steering knuckles and 
universal drives are removed in the same manner. 

I>. Remove W’heei and Tire (para 2-142). Jack 
up the wheel and remove the five wheel stud nuts 
(the nuts for the left wheel have left-hand threads). 
Remove the wheel and tire. 

c. Remove Drive Flange. 
(1) Mark adjacent points of the drive flange 

and hub with a center punch. 
NOTE 

This is important, since the flange must be 
reinstalled in the same position on the hub 
to prevent peeling of the studs. 

(2 1 Remove the six nuts and lockwashers from 
the flange studs. Remove the two puller screws 
from the flange. 

(31 Remove the nuts from the two puller 
screws. Install the screws and tighten evenly to 
force the flange from the hub. Remove the flange 
and the flange gasket. Discard the gasket. Remove 
the two puller screws from the flange. 

d. Remove Hub and Drum. 
(1) Remove the hub bearing outer adjusting 

nut, using the wrench (fig. 2-135). 

Figure Z-136. Removing or installing adjusting nut lock. 

(3) Remove the hub bearing inner adjusting 
nut, using the wrench (fig. 2-135). 

(4) Pull the hub and brake drum part way off 

the steering knuckle to free the outer bearing cone, 
remove the cone, the hub, and brake drum (fig. 2- 

137). 

BRAKE SUPPORT . 

lNSPECTlON HOLE COVER 

OUTER ADJUSTING NUT 

Figure 2-137. Front wheel hub and drum and related parts 

-exploded view. 

c. Remove Brake Support, Steering Knuckle, 
and Universal Drive. 

(1) Remove the bolt and gasket that secure 
the brake cylinder inlet connection to the wheel 
cylinder, and remove the flexible line and attached 
connector from the wheel cylinder (fig. 2-138). 

Figure 2-135. Adjusting wheel bearings. 

(2) hemove the adjusting nut lock, using 
diagonal-cutting pliers (fig. 2-136). 



Figure Z-140. Removing inner shaft. 

f. Cleaning and Inspectton. 

(1) Inspect the lubricant in the steering 
knuckle flange for evidence of differential 
lubricant, Differential lubricant in the flange in- 
dicates leakage past the drive shaft oil seal. Notify 
direct support maintenance personnel. 

(2) Clean the parts in drycleaning solvent or 
volatile mineral spirits and clean the inside of the 
bearing flange. 

(3) Inspect the splined surfaces of the inner 
and outer shafts for cracks, abrasions, or chipping. 
Check the shafts for distortion or damaged bearing 
surfaces. 

(4) Inspect the universal joint parts for 
cracks, chipping, or scoring. 

(5) Assemble the shafts and universal joint, 
and check for clearance between parts as shown in 
figure 2-141. If clearance at any of the checking 
points exceeds 0.015 inch, replace the shaft 
assembly. 

Figure 2-138. Brakeshoe cam adjusters and anchor bolts. 

(2) Remove the five bolts and lockwashers 
that secure the brake support and steering knuckle 
to the steering knuckle flange. Remove the brake 
support (fig. 2-137). 

(3 1 If the steering knuckle cannot be removed 
by pulling it from the flange, temporarily install the 
wheel bearing adjusting nuts on the knuckle and 

’ strike the nuts with a plastic hammer to free the 
steering knuckle (fig. 2-139). Remove the knuckle, 
outer shaft. and female portion of the universal 
joint. Separate the parts. 

~jpllrc 2.I.JO. Hrmo~~ing steering knuckle. 

14) Rt~movt~ the male portion of the universal 
joint ant1 th+ inner shaft (fig. Z-140). Separate the 
parts. 

Figure 2-141. Checking universal drive parts for wear. 
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(61 inspect the steering knuckle for damaged 
threads, distortion, and scored or damaged bearing 
surfaces. Replace a damaged steering knuckle. 

(7) Inspect the brake support and brake line 
connection (para 2-131). 

(81 Inspect the hub and bearing (para 2- 
143 d 1 and the brake drum (para 2-131e 1. 

2-117. Steering Knuckle and Univetsal 
Drive Installation 

a. install Universal Drive, Steering Knuckle. 
and Brake Support (Fig. 2-142). 

Figure 2-142. Steering knuckle and universal drive 

-exploded view. 

(1) Apply a coating of automotive and ar- 
tillery lubricating grease to the parts and inside the 
bearing flange. 

(2) Fit the male half of the universal drive 
joint on the inner shaft and insert the shaft into the 
axle housing, engaging the splined end of the shaft 
in the differential gear. 

(31 Fit the female half of the universal drive 
joint on the outer shaft and insert the shaft through 
the steering knuckle. Engage the female half of the 
universal drive joint with the male half, and 
position the steering knuckle on the knuckle flange 
(flat side up). alining the bolt holes. Tap the 
steering knuckle into place with a plastic hammer. 

(4 1 Position the brake support over the 
steering knuckle (fig. 2-137 t, alining the bolt holes 
in the support with those in the knuckle and flange. 
Install five lockwashers and bolts. Tighten the 
bolts to 80-85 foot-pounds torque. 

(5 I Clean the contacting surfaces of the brake 
line inlet connection and the wheel cylinder, and 
position the connection on the cylinder. Install the 
bolt gasket and the bolt. Tighten the bolt. 

1). Install Hub and Drum (Fig. 2-1.37). 
I1 1 Apply a light film of grease to the inside of 

the hub and the steering knuckle to prevent rust. 
(2 I Install the assembled hub and brake drum 

on the steering knuckle. 

(3 t Lubricate the outer bearing cone with 
automotive and artillery grease, using a roller 
bearing lubricator or kneading the grease into the 
bearing with the fingers. Do not over-lubricate. 
Install the cone on the steering knuckle, and install 
the inner bearing adjusting nut with the lock pin 
toward the outside. Screw the nut on the steering 
knuckle. using the wrench (fig. 2-1351, but do not 
tighten. 

141 Install the wheel and tire (para 2-142b). 
(51 ,Ad;ust the hub bearings (para 2-1411. 

c. Install Dri1.e Flange (Fig. a-143). 

btgure 2-143. Kemoving drive flange. 

f I 1 Coat both sides of a new drive flange 
gasket with liquid type gasket cement, and install 
the gasket river the drive flange studs. 

12 I Position the drive flange on the hub, 
matching the punch marks on the flange and hub 
(par-a Z-1 IO c t 111. Install six foot-pounds lock- 

lvashers and nuts. Tighten the nuts to 30-35 foot- 
;munds torque. Install the nut on each of the two 
puller screws, install the screws in the flange, and 
tightt>n the nuts. 

tl. I,ubricatc. Lubricate the universal drive and 
the steering knuckle flange bearings. Refer to 
Irll~ric*ation order LO o-2320-21 2-12. 

V. 1Jlccd the Brakes. Refer to paragraph 2-127. 

2-l 18. Air k‘trnt, Filler and Drain Plugs 

il. Air I’cnf. 

t I I The air vent (F. fig. 2-144) protects the 
asle against cscessive pressure build-up and 
prrven ts water or dirt from entering the axle 
housing. T!lt> \cnt must operate properly to prevent 
fnilllrc of oil Ftbais and contamination of the 
Itlbric.ant. 



A Front spring 

B Left brake line 

C Brake line tee 
1) Brake line (frame tee-to-front flexible line). 

E Brake flexible line (front) 

F Air vent 

G Brake line bracket (frame) 

II Axle bumper 

J Spring clips 

K Brake flexible line Ito wheel) 

L Brake line bracket (axle1 

$1 Spring clip plate 

N Shock absorber stud 

1’ Right brake line 

Q Differential carrier 

R Companion flange 

S Front propeller shaft 

Figure 2-144. Removal or installation nf .frcnt ade. 

(21 At each inspection, or as often as 

necessary, remove the vent from the housing and 
-lean in drycleaning solvent or volatile mineral 

5piritS. Dry with compressed air and inspect for 
-estriction of the air passage and faulty operation. 

(3) Install the air vent, replacing it with a new 

me, if warranted. Screw the vent into the housing. 

6. Filler Plug. The filler plug (EE, fig. 2-145) is 

I $/b-inch pipe plug. Check the filler plug each time 
he axle is serviced, and replace if necessary. No 
:asket is required. 
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Figure 2-145. Localized lubrication points (EE through NN). 



c. Drain Plug. The drain plug (E, fig. 2-146) is 
a special plug. A 7 / 8-inch annuiar gasket is used 
with the drain plug. Check the plug and gasket 

each time the axle is serviced, and replace when 
warran ted. 

Figure 2-1.46. I,occilized lubrication points IA through I.). 



Z-119. Front Axle 
a. Coordination with Direct Support Main- 

tenance Unit. Replacement of the front axle is 
normally a direct support maintenance operation, 
but may be performed in an emergency by the using 
organization, provided authority for performing 
such replacement is obtained from the responsible 
commander. A replacement axle and necessary 
tools may be obtained from the direct support 
maintenance unit. 

0. Removal. 

NOTE 
The key letters noted in parentheses are in 
figure 2-144. 
(I 1 Apply the handbrake and block the rear 

wheels. 
(2 1 Place a jack under each frame side rail to 

the rear of the front axle, and raise the frame 
sufficiently to relieve the load on the front springs. 

(31 Remove the cotter pin and slotted nut that 
secure the lower end of the right front shock ab- 
sorber, and remove the bearing retainer and shock 
absorber with bearings from the shock absorber 
stud (N) in the right spring clip U bolt plate (M). 

141 Remove the four nuts, lockwashers, and 
bolts that secure the front propeller shaft (S) to the 
differential carrier companion flange (R 1. Secure 
the propeller shaft to keep it off the floor. 

(5 1 Disconnect the brake flexible line (El at 
the brake line bracket (Gl on the frame front 
crossmem ber. 

(6 I Disconnect the drag link from the steering 
knuckle arm, (para Z-149). 

(7 1 Remove the nuts and lockwashers from 
the four spring clips (J). Remove the clips and axle 
bumpers (HI from above the axle, and swing the 
left spring clip plate with attached shock absorber 
toward the rear. 

(8) Remove the axle. 
(91 Support the axle and remove the two 

wheels and tires (para 2-142a I. 
( 10) Remove the brake flexible line (F) from 

the brake line tee (C 1 on the differential carrier and 
discard if unfit for further service. 

c. Installation. 

(1) Install the brake flexible line (El in the 
brake line tee (C 1 on the differential carrier (Q 
tighten. 

(2) Install wheels (para 2-142 b ). 
(3) Position a front axle bumper (H) over the 

center bolt of each front spring (A) (offset toward 
center of vehicle), and install the two spring clips U 
bolts (J) for the right spring on the bumper, over 
the spring and axle and through the spring clip U 
bolt plate (MI. Position the left spring clip U bolt 
plate under the axle and install the clips U bolts. 

NOTE 
The spring clips U bolts for the right front 
spring are longer than those for the left 
(rant spring. Be sure to install the correct 
clips U bolts for each spring. 
(4) Install two lockwashers and spring clip U 

bolt nuts on each clip U bolt. Tighten the eight nuts 
to 130-140 foot-pounds torque. 

(5) Attach the drag link to the steering arm 
(para 2-149). 

(6) Connect the brake flexible line (El at the 
brake line bracket (G) on the frame front 
crossmember. 

(7 1 Aline the front propeller shaft flange yoke 
with the companion flange (RI on the differential 
carrier (Q) and install the four bolts, lockwashers. 
and nuts. Tighten the nuts to 40-50 foot-pounds 
torque. 

(8) Attach the right shock absorber with 
bearings to the shock absorber stud (N) in the 
spring clip U bolt plate. Install the bearing retainer 
and triple-slotted nut. Tighten the nut and install a 
cotter pin. 

(9 1 Lower the frame and remove the jacks and 
rear wheel blocking. 

( 10) Bleed the brake system (para 2-127). 
( 111 Adjust the toe-in (Para 2-114). 
( 12 1 Check the lubricant level of the front axle 

and replenish as warranted. Refer to lubrication 
order. LO 9-2320-212-12. 

rl. Record Replacement. Record the 
replacement of the front axle on appropriate forms 
in accordance with TM 38-750. 
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Section XXII. REAR AXLE 

2-120. General 

The single-speed rear axle is of the full floating 
hypoid type. The complete axle consists of the axle 
housing, differential with carrier, axle drive shaft, 
hubs. and service brakes. Organizational main- 
tenance operations include replacement of the air 
vent, filler and drain plugs, and the axle shafts, and 
emergency replacement of the axle. 

2-121. Drive Shaft 

a. Removal (Fig. 2-147). Both drive shafts are 
removed in the same manner. It is not necessary to 

raise the rear axle. 

Figure 2-147. Rear axle drive shaft remod. 

(I 1 Mark adjacent spots on the shaft flange 

and the hub with a center punch. 
NOTE 

This is important, since the shaft flange 
must be reinstalled in the same position on 
the hub to prevent peeling of the studs. 
(2) Remove the nuts and lockwashers from 

the six drive shaft flange studs. Remove the two 
puller screws from the flange and remove the nuts. 
Install the screws in the flange and tighten evenly to 
force the flange from the hub. Pull the drive shaft 
from the axle housing. Remove and discard the 
flange gasket and remove the two puller screws 
from the flange. 

(3 1 If the drive shaft is broken and a piece of 
the shaft remains in the axle housing, it may be 
removed by snaring it with a length of wire. If the 
broken portion cannot be removed. replace the axle 
(para 2-123). 

I>. Installation (Fig. Z-147). 

( 11 If the original shaft is to be installed. clean 
and inspect it for damaged splines. distortion, and 
damaged flange surfaces. Clean the gasket surfaces 
of the flange and the hub. 

12 I Apply a coating of liquid type gasket 

cement to both sides of a new flange gasket, and 
position the gasket over the flange studs. 

(3 1 Install the drive shaft in the axle housing, 
engaging the splines in the differential gear and 
alining the punch marks on the flange and hub 
( a (1) above). (Disregard the punch mark on the 
hub when installing a new shaft.) 

(4) Install lockwashers and nuts on the flange 
studs. Tighten the nuts to 30-35 foot-pounds 
torque. Install the nuts on the two puller screws, 
install the screws in the flange, and tighten the nuts. 

2-122. Air Vent, Filler, and Drain Plugs 

a. Replace Air Vent. The air vent (fig. 2-148) 

for the rear axle serves the same purpose as the vent 
in the front axle (para 2-119). The rear axle vent 
secures the brake line tee on the axle housing and is 
removed by unscrewing the vent nut. At each in- 
spection, service the vent as described in paragraph 
2-118 a (2). When installing the vent, position the 
tee on the axle housing and screw the vent through 
the tee into the housing. Tighten the vent nut. 

Figure 2-148. Removal or installation of war axle. 

0. Filler and Drain Plugs. The filler plug. drain 
plug and gasket for the rear axle are the same as 
corresponding plugs for the front axle, and are 
serviced in the same manner (para 2-11811 and 
(‘. I. 

2-12.7. Rear Axle 

;I . Coordination with Direct Support Main- 

tenance Unit. Replacement of the rear axle is 
normally a direct support maintenance operation. 
but may be performed in an emergency by the using 
organization, provided authority for performing 
such replacement is obtained from the responsible 
commander. A replacement axle may be obtained 
from the direct support maintenance unit. 

I,. Kc~rnor~al. 

i I I Apply the handbrake and block the front 
wheels of the vehicle. 

(2) Place a jack under each frame side rail 
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ahead of the rear axle. Raise the frame sufficiently 
to relieve the load on the rear springs (fig. Z-148). 

(3) Disconnect the rear propeller shaft (R, fig. 
P-149) at the differential carrier companion flange 
by removing the four nuts. lockwashers, and bolts. 

A Master cylinder rear vent line 
B Line (frame tee-to-union1 

C Union 

D Line (union-to-frame bracket) 

E Line (frame tee-to-frame bracket). 

F Clip 

G Frame tee 
H Frame crossmem ber 
J Right frame side rail 

K Frame bracket 
L Line (axle tee-to-right rear wheel cylinder). 

M Flexible line 

Ri Clip 

I’ Line (axle tee-to-left rear wheel cylinder 1. 

Q Axle tee 

H Hear prapeller shaft 
S Clip 

Figure 2-149. Brake lines and fittings. 

1~)) Disconnect the brake flexible line at the 
bracket attached to the fuel tank support frame 
crossmember (H, fig. 2-149). 

(5) Remove the nuts and lockwashers from 
the four spring clips. Remove the clips, U bolts. 

and the two clip U bolt seats. Swing the two sprmg 
clip U bolt plates, with attached shock absorbers, 
forward. 

(61 Remove the axle. 
(7) Support the axle on jacks or blocking. 
(8) Remove both wheels and tires (para 2- 

142a ). 
(9) Remove the brake flexible line (M, fig. 2- 

149) from the tee on the differential carrier ar.‘. 
discard, if unfit for further service. 

c. Installation. 

(1) Install the brake flexible line (fig. 2-148) 
in the tee on the differential carrier and tighten. 

(2) Install the two wheels and tires (para 2- 
142 6 ). 

(3) With the frame raised ( (2) above), 
position the axle under the rear springs, with the 
spring center bolts in the recesses of the seats in the 
axle housing. 

(4) Position a spring clip U bolt seat over each 
rear spring, fitting the opening over the spring 
center bolt. 

(5) Swing the spring clip U bolt plates, with 
attached shock absorbers, toward the rear and fit 
each plate on the axle housing directly below the 
spring. Hold the parts in position and install the 
two spring clips U bolt for each rear spring. 

NOTE 
Be careful not to damage the brake lines 
when installing the clips. Make certain that 
the lines are to the rear of the clips U bolt. 
(6) Install lockwashers and nuts for each 

spring clip U bolt. Tighten all spring clip U bolt 
nuts to 130-140 foot-pounds torque. 

(7 1 Connect the brake flexible line at the 
bracket attached to the fuel tank support crop- 
member. 

(8) Aline the rear propeller shaft (R, fig. 2- 
149) flange yoke with the companion flange on the 
differential carrier and install four bolts. lock- 
washers, and nuts. Tighten 
pounds torque. 

(9) Lower the frame, 
and front wheel blocking. 

IlO) Bleed the brake 
( 11) Check lubricant 

the nuts to 40-50 foot- 

and remove the jacks 

system (para 2-142). 
level of rear axle and 

replenish if necessary. Refer to lubrication order 
LO 9-2320-212-12. 

tl. Ncacord Hcplacement. Record the 
replacement of the rear axle on appropriate forms 
in accordance with TM 38-750. 
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2-124. General 

Hydraulic service brakes with expanding 
brakeshoes are used at all four wheels. The brake 
pedal in the driver’s compartment actuates the 
master cylinder, which operates the four wheel 
cylinders to apply the brakes. Brake linings, when 
new, are tapered so they are thicker at the center 
than at the ends. This necessitates different major 
adjustment procedures for new and worn linings 
(para 2-129). Organizational maintenance 
operations for service brakes include replenishing 
brake fluid, adjustment of the brake pedal, 
bleeding brake systems, minor brake adjustment, 
major brake adjustment, replacement of the master 
cylinder, wheel cylinders, brakeshoes, lines, and 
fittings. The handbrake lever (S, fig. 2-91) is 
connected to a control rod which operates a con- 
tracting brake band on the rear of the transfer. 
Organizational maintenance operations for the 
handbrake include adjustment of the brake hand 
and control rod and replacement of the brake lever, 
control rod, and brake band. 

2-12.5. Service Brake Minor Adjustment 

~1. General. Minor adjustment of service brakes 
may be necessary to compensate for normal wear of 
brake linings. This adjustment is made by turning 
the two cam adjusters on each wheel ( 6 below). 
Before adjusting the brakes, be sure that the pedal 
free-travel is correct (para 2-128) and that the 
wheel bearings are in good condition and properly 
adjusted (para 2-141). Brake drums must be ~001 

for proper adjustment. 
6. Procedure. 

I1 I Place the vehicle on a level floor and 
release the handbrake lever (S, fig. 2-91~. Place 
transmission gearshift lever (W, fig. 2-91) in the 
neutral position. Disengage the front axle (fig. 2- 

1.50). 

0-I 
SHIFT CONTROL LEVER 
IN HIGH RANGE 

DE-CLUTCH CONTROL 
LEVER DISENGAGED 

I 3 

%!h 

0-l FROM FRONT AXLE 

N 
1 

2 4 R 

cl+ 

SHIFT CONTROL LEVER 
IN LOW RANGE 

TRANSMISSION 

0-i 

DE-CLUTCH CONTROL 
LEVER ENGAGED 
IN FRONT AXLE 

TRANSFER 
RAPD 196261 

Figure Z-150. Transmission and transfer shift diagram. 

Section XXIII. BRAKES 

(2 J Jack up the wheel of the brake to be ad- 
justed until the tire is off the floor, and block the 
other wheels. 

(3 1 Turn one brakeshoe cam adjuster, in the 
direction shown in fig. 2-138, to decrease the 
clearance between the lining and the drum. Rotate 
the wheel and turn the cam adjuster until a 
noticeable drag is felt. Repeat this operation on the 
other cam adjuster. 

(4) Repeat the operation (3) above on both 
brakeshoe cam adjusters of the other three wheels. 

‘2-126. Replenishing Brake Fluid 

a. GeneraLIf the brake fluid is low in the master 
cylinder,‘it may be an indication of an external leak 
in the brake system. Inspect the master cylinder, 
brake lines, fittings, and brake support plates 
(brakeshoe cam adjuster side 1 for evidence of brake 
fluid leakage. Replace parts, as required, to correct 
leakage. 

b. Procedure. 
(1) Turn the master cylinder access cover 

studs 90 degrees counterclockwise and remove the 
cover from the floor panel in the driver’s com- 
partment (fig. 2-151). 

Figure Z-151. Pressure filler connected to mastw culiuder. 

c”, clsan the top of the master cylinder and 
remove the master cylinder filler plug. 

(3) Fill the master cylinder with brake fluid 
mtil the fluid level is three-fourths of an inch below 

the top of the filler plug opening. 
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(4) Install the filler plug. 
(5 1 Install the master cylinder access cover and 

turn the cover studs 90° clockwise. 
NOTE 

Use hydraulic non petroleum base brake 

fluid (HB) only. 

2-127. Bleeding Brake System 

a. General. Bleeding of the hydraulic brake 

system is necessary when wheel cylinders or brake 
lines have been replaced or whenever any part of 

the system has been disconnected. A hydraulic 
brake pressure filler is available for this operation 

( h below). However, the system may be bled in an 
emergency without use of the pressure filler ( c 

below I. 
11. Bleed Brake System, Using Pressure Filler 

(I+‘$. Z-151). 
(I 1 Remove the master cylinder access cover 

(para 2-126 b (1)). Close the master cylinder vent 
line shutoff cock. Clean top of master cylinder and 
remove the filler plug. 

NOTE 

Make certain the pressure filler contains an 

adequate amount of brake fluid. 

(2 1 Connect the filler hose to the top of the 

tank. Close the filler hose shutoff cock. 

(3 1 Connect a compressed air hose to the air 
valve in the top of the tank, and charge the tank to 
a minimum of 25 psi as indicated on the pressure 

gage. 
(4) Insert the end of the filler hose in the 

master cylinder filler opening, and open the filler 
hose shutoff cock just enough to fill the master 
cylinder to the top. Close the filler hose shutoff 

cock. 
(5) Remove the filler hose from the master 

cylinder. and install the proper adapter in the filler 

opening. Connect the filler hose to the adapter in 
the master cylinder. 

(61 Before tightening the hose connection in 
the adapter, open the filler hose shutoff cock 

slightly. When the fluid flowing from the loose 
connection is free from air bubbles close the filler 
hose shutoff cock. Tighten the connection and open 
the filler hose shutoff cock fully. Note the reading 

on the pressure gage. The gage reading should be 
maintained at approximately 25 psi. 

(7 1 Attach bleeder hose to the bleeder screw 
(fig. 2-138) rear wheel cylinder. Submerge the free 
end of the bleeder hose in a glass receptacle con- 
taining a small amount of brake fluid. Open the 
bleeder screw and allow fluid to flow into the 
receptacle until the fluid is entirely free from air 
bubbles. Close the bleeder screw and remove 
bleeder hose. 

the 

(8) Bleed the left rear. right front, and left 
front wheel cylinders in that order, following the 
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procedure in (7) above. When the left front wheel 
cylinder has been bled and while the bleeder hose is 

still attached to the bleeder screw (screw open), 
close the filler hose shutoff cock and remove the 

hose from the adapter in the master cylinder. 

Depress the brake pedal and hold it down while 

closing the bleeder screw at the left front wheel 

cylinder. Release the brake pedal and remove the 

bleeder hose. 
(9) Remove the adapter from the master 

cylinder and install the filler plug. Open the vent 

line shutoff cock. 
( 10) Install the master cylinder access cover 

and turn the two studs clockwise 90” 
c. Bleed Brake System, Without Pressure Filler. 

(1) Fill the master cylinder as in paragraph 2- 

126b (11, (2). and (3). 
(2) Connect the bleeder hose to the bleeder 

screw (fig. 2-138) on the right rear wheel cylinder. 
Submerge the free end of the bleeder hose in a glass 
receptacle containing a small amount of brake 

fluid. Open the bleeder screw. 

(3) Depress the brake pedal slowly about 

halfway and allow the pedal to return to the 

released position. Refill the master cylinder, as 
necessary, to maintain the fluid level. Repeat this 

procedure until the fluid flowing from the bleeder 
hose is clear and free from bubbles. 

(4) Close the bleeder screw and remove the 
bleeder hose. 

(5) Bleed the left rear, right front, and left 
front wheel cylinders in that order, following the 
precedure in (3) and (4) above for each wheel. 

(6) Fill the master cylinder, if necessary, to 
bring the fluid level to three-fourths of an inch 
below the top of the filler plug opening. 

(7 1 Install the filler plug. 

(8 1 Install the master cylinder access cover and 
turn the two studs 90° clockwise. 

2-128. Brake Pedal Adjustment 

a. Measure Free Travel of Pedal. Depress the 

brake pedal by hand until resistance is felt, release 
the pedal. and note the distance the pedal travels. 
Correct free travel is l/4 to Ys-inch. If the free travel 
is not within these limits, adjust the pedal rod ( 6 
below ). 

I>. Adjust Pedal Rod (Fig. 2-152). Loosen the 
locknut on the pedal rod, detach the pedal rod from 
the brake pedal by removing the cotter pin and 
clevis pin. Turn the pedal rod in or out of the push 
rod as required to establish correct pedal travel ( a 
above). Turning the pedal rod in increases pedal 
travel. and turning it out decreases the pedal travel. 
Turn the locknut up tight against the push rod after 
completing the adjustment. Aline the pedal rod 

with the brake pedal and install the clevis pin and 
cotter pin. 



Figure Z-152. Clutch and brake pedals installed. 

Z-129. Service Brake Major Adjustment 

a. General. 
(1) A major brake adjustment is necessary 

when new brakeshoes are installed or when the 

linings have worn to the degree that they are no 
longer tapered. 

(2) For new shoes or linings, perform the 

major brake adjustment as in b below. For linings 
that are slightly worn, perform the major brake 
adjustment as in c below. 

1). Adjust Brake With New Linings. 
NOTE 

Check the wheel bearing adjustment for all 
wheels before adjusting the brakes (para 2- 

141). 
(1) Place the vehicle on a level floor, release 

the handbrake, place the transmission gearshift 

lever in neutral, and disengage the front axle. 

(2 1 Jack up one of the wheels and block the 
other wheels to prevent the vehicle from rolling off 

the jack. Remove the wheel and tire. 
(3) Remove the screw that secures the drum 

inspection hole cover and remove the cover. 
(4) Loosen the anchor bolt nuts (fig. 2-138) 

and turn both anchor bolts to the fully released 
position (flats on the same horizontal plane and the 
arrows or punch marks toward each other). 

i 5) Rotate the drum until the inspection hole is 

opposite the top (toe) of the front shoe and note the 
clearance between the lining and the drum. 

(6) Rotate the drum until the inspection hole is 

opposite the bottom (heel) of the front shoe and 

note the clearance at this point. 
(7) Adjust the cam adjuster and the anchor 

bolt alternately in the directions indicated in fig. 2- 
138. until clearance is equalized at the toe and heel 
and the center of the lining is in contact with the 
drum, resulting in a decided drag at this point. 

(8) Hold the anchor bolt and tighten the 
anchor bolt nuts to 90-l 10 foot-pounds torque after 
completing the adjustment. 

(0) Adjust the rear shoe in the same madner 

( (5 ) through (8) above 1. Position the inspection 
hole cover and install the tapping screw. Install the 
wheel and tire (para 2-142 b ), and remove the jack 

and blocking. 

( 10 1 Adjust the other three brakes in the same 
manner. 

c. Adjust Brakes with Worn Linings (No Taper). 
( 1) Perform the preliminary operations as in b. 

(1) through (4) above. 
(2) Turn the cam adjusters so that a 0.006- 

inch feeler gage is a snug fit between the upper end 
(toe) of each brakeshoe lining and drum. 

(31 Turn the anchor bolts in the direction 
indicated in figure 2-138 to decrease the clearance 

between the lower and (heel) of the brakeshoe 

lining and the drum to 0.006 inch. This will cause 

the brakeshoe to move down and out, increasing the 

clearance at the toe of the lining to approximately 

0.0 12 inch, resulting in proper centralization of the 

brakeshoe. 
(4) Hold the anchor bolts and tighten both 

anchor bolt nuts, to 90-110 foot-pounds torque 
after completing the adjustment. 

(5) If pedal travel is too great after the ad- 
justments have been completed, decrease the 
clearance between the toe of the lining and the 

drum (para 2-125 b(3)). 
(61 Position the inspection hole hole cover and 

install the tapping screw. 

(7 I Install the wheel and tire (para. 2-142 b 1 
and remove the jack and blocking. 

(8) Adjust the other three brakes in the same 

manner. 

2-130. Handbrake Adjustments 

a. Adjust Handbrake Band (Fig. Z-153). 

Figure 2-153. Handbrake band adjustment. 

t 1 I Place the vehicle on a level floor and place 
the handbrake in the fully released position. 

t 2 I Remove the cotter pin and clevis pin that 
attach the control rod to the cam levers. 

(31 Remove the locking wire from the anchor 
screw. 

(4 I Loosen the two jamnuts on the adjusting J 
bolt and the two jamnuts on the adjusting screw. 
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(5) Insert a 0.015&h thickness gage be- 
tween the brake lining and the drum at the anchor 
clip (point A). Turn the anchor screw as required 
until slight friction is felt as the gage is withdrawn. 

(61 Insert the thickness gage at point B and 
turn the upper nut on the adjusting J bolt as 
required to establish the same clearance as at point 
A. 

(7) Insert the thickness gage at point C, hold 
the adjusting screw, and turn the lower nut on the 
adjusting screw as required to establish the same 
clearance as at points A and B. 

(81 Check the clearance between the lining 
and the drum at several points. Clearance should be 
approximately 0.015 inch at all points. 

(91 When the adjustment has been completed, 
tighten the jamnuts on the adjusting J bolt and the 
adjusting screw. Secure the anchor screw with 
locking wire, attaching the wire to the bracket in 
such a manner that it will not interfere with the 
anchor screw spring. 

(101 Adjust the handbrake control rod 
( I? below) before connecting it to the cam levers. 

b. Adjust Handbrake Control Rod. 
( 1) With the brake control rod detached from 

the cam levers ( a (2 1 above), loosen the nut at the 
yoke end of the brake control rod (G, fig. 2-701 and 
turn the rod in the yoke until the eye of the rod is in 
alinement with the clevis pin holes in the two cam 
levers (fig. 2-153 1. 

(2) Attach the control rod to the cam levers 
with the clevis pin and cotter pin. 

(3 1 Tighten the n,ut against the yoke. 
NOTE 

With the brake band and control rod 
properly adjusted, the paw1 should be 
engaged in the third to fifth notch of the 
sector for full application of the brake. 

2-131. Brakeshoe and Wheel Cylinder 

a. General. Front and rear brakeshoes for all 
wheels are identical and hence interchangeable. 
Wheel cylinders are marked L or R for left or right 
wheels, respectively, and must be installed ac- 
cordingly. When brakeshoes for one of the front or 
rear wheels require replacement, replace the 
brakeshoes for the other front or rear wheel at the 
same time to insure proper equalization of the 
brakes. Procedure is the same for all wheels. 

6. Remove Brakedrum. 
t 1) Remove the wheel and tire (para 2-142 a 1. 
(21 Remove the three bolts that secure the 

brakedrum to the hub (fig. 2-1541 using a broad- 
bladed screwdriver. If the bolts are corroded, strike 
the screwdriver with a hammer to shock each bolt, 
being careful not to damage the bolt slots. 

Figure 2-154. Brakedrum and hub. 

i3 1 Install a bolt in each of the three puller 
screw holes in the drum and turn the three bolts in 
evenly to force the drum from the hub. If the drum 
is corroded, strike the puller bolts with a hammer as 
they are tightened to free the drum from the hub. 
Remove the drum and remove the three puller 
bolts. 

c. Remove Brakeshoes. 
(1) Remove the brakeshoe return spring, 

using brake spring pliers (fig. 2-1551. 

WHEEt CYUNDER 

Figure Z-155. Kemoving brakeshoe return spring. 

NOTE 
Insert a tough rubber pad between the 
pliers and the brake lining to prevent 
damaging the lining. 
(2 1 Place a wheel cylinder clamp over the ends 

of the wheel cylinder to hold the parts in place when 
the shoe is removed. 

(3 1 Remove the nut and lockwasher that 
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secures each anchor bolt (fig. 2-138) and remove 
the two anchor bolts, with assembled C washers, oil 
washers, and oil washer retainers. 

NOTE 
While the brakeshoes can be removed from 
the anchor bolts by removing the C 
washers, it is advisable to remove the 
anchor bolts as described above, since they 
must be cleaned and lubricated each time 
the brakeshoes are replaced. 

Release the shoes from the guide springs and wheel 
cylinder (fig. 2-1551, and remove the shoes. 

d. Remove Wheel Cylinder (Fig. Z-I55). 
(1) Remove the wheel cylinder inlet fitting 

bolt and gasket (fig. 2-1381. 
(2 1 Remove the two wheel cylinder bolts and 

lockwashers (fig. 2-1381 and remove the wheel 
cylinder. 

(1. Inspection. 
(1) Inspect the brakedrum for dracks, dis- 

tortion, wear, scoring. Replace the drum, if 
necessary. 

(2 1 Inspect the brakeshoe return spring for 
cracks, distortion, or weakness. Replace the spring, 
if necessary. 

(3 I Inspect the anchor bolts for wear, 
corrosion. damaged threads, and distortion. Inspect 
the C washers and the oil washers and retainers for 
damage. Remove corrosion or abrasions from the 

’ anchor bolts with crocus cloth. Replace damaged 
anchor bolts or related parts. 

(41 Inspect the inlet fitting on the brake line. 
If the fitting is damaged, remove it. 

/. Install Wheel Cylinder. 
(1) If the inlet fitting was removed ( e (41 

above I, install a new fitting on the brake line. 
i 2 I Position the cylinder on the brake support 

(fig. 2-1.551, being sure to use the correct cylinder 
( it above). Install two lockwashers and bolts from 
the rear side of the brake support (fig. 2-1551. 
Tighten the two bolts. 

.(3 I Position the inlet fitting on the wheel 
cylinder, and install the gasket and bolt. Tighten 
the bolt. 

cc. Insall Urakcshoes. 
( I I Apply a film of lubricant on the brakeshoe 

cams and inner sides of the guide springs. Position 
the two brakeshoes on the support plate with each 
shoe engaged in the guide spring (fig. 2-1551 and 
.the upper ends of the shoes in the boots at each end 
of the wheel cylinder. 

(2) If the C washer and oil washers were 
removed from the anchor bolts (e(3) above), 
install a new C washer on each bolt. Apply a film of 
lubricant to the anchor bolts and install an oil 
washer retainer and oil washer on each bolt. 

(31 Install the two anchor bolts from the 
brakeshoe side and install a lockwasher and nut on 

each anchor bolt. Position the anchor bolts so the 
arrows or punch marks are toward each other (fig. 
2-1381, and tighten the nuts fingertight. 

(41 Engage one end of the brakeshoe return 
spring in the hole in one of the brakeshoes, and 
engage the other end in the opposite hole, using 
brake spring pliers and a rubber pad (fig. 2-1551. 

(51 Remove the wheel cylinder clamp. 
h. Install Brakedrum. 

i 1) Apply a coating of water pump grease to 
the contacting surfaces of the brakedrum and the 
hub to prevent corrosion and to facilitate future 
removal. 

(2 1 Position the drum on the hub, alining the 
bolt holes. Install the three flathead bolts (fig. 2- 
154). Tighten the bolts evenly. 

i. Perform a Major Brake Adjustment. Refer to 
paragraph 2-129. 

j. Install the Wheel and Tire. Refer to 
paragraph 2-142. 

k. Bleed the Brake System. Refer to paragraph 
2-127. 

%132. Brake Master Cylinder 

a. Removal. 
(I 1 Disconnect the cable connector (fig. 2- 

1561 from the stop light. 

Figure 2-156. Brake master cylinder. installed. 

(:! I Unscrew the vent fitting nut from the 
c~lhow in the shutoff cock. 

!3 I Unscrew the brake line fitting nuts from 
the connector in the master cylinder and frame. 
Detach the brake line. 

(41 Remove the cotter pin and clevis pin that 
attach the pedal rod to the brake pedal (fig. 2-152). 

(51 Remove the three nuts, lockwashers, and 
bolts securing the master cylinder to the left 
running board hanger and pull the master cylinder 
out through the hanger. 

IO1 Remove the stop light switch, the vent line 
shutoff cock and attached elbow, and the brake line 
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connector. unscrew the brake rod from the push 
rod. Remove the nut from the pedal rod if either 
part requires replacement. 

b. Installation. 
(1) Install the inverted flared tube connector 

(fig. 2-1561 in the rear of the master cylinder. 
Tighten the connector. 

(2) Install the vent line shutoff cock with 
attached elbow in the master cylinder cover. 
Tighten the shutoff cock. 

(31 Install the stoplight switch. 
(41 Position the master cylinder on the left 

running board front hanger and install three bolts, 
lockwashers, and nuts. Tighten the nuts evenly. 

(5 1 Install the nut on the pedal rod, and screw 
the pedal rod into the master cylinder push rod (fig. 
‘2-152 1. Connect the pedal rod to the brake pedal 
with the clevis pin. Do not install the cotter pin 
until the brake pedal free travel has, been adjusted 
(( 101 below). 

(61 Connect the brake line to the master 
cylinder and frame, screwing the fitting nuts into 
the connectors. 

(7 1 Connect the vent line to the elbow in the 
vent line shutoff cock, screwing the fitting nut to 
the elbow. 

(81 Connect the cable connector to the 
stoplight switch. 

(91 Fill the master cylinder with hydraulic 
brake fluid and bleed the brake 
1271. 

(101 Adjust the brake pedal 
2-1281. 

2-133. Brake Lines, Master 
Line, and Fittings 

NOTE 

system (para 2- 

free travel (para 

Cylinder Vent 

The key letters noted in parentheses are 
figure 2-149 except where otherwise in- 
dicated. 

a. General. If leaks develop in any of the brake 
lines or fittings or the master cylinder rear vent line 
(A 1, replace the affected parts as required. 

6. Remove Brake Lines or Fittings. 
(1) Disconnect the affected line at both ends, 

disengage or remove brake line clips and remove 
the line. Flexible lines to the front wheel cylinders 
and flexible lines from the frame cross members to 
the tees on the axles are replaced 89; assemblies. 
Disconnect all flexible lines at the brake line 
bracket end first (fig. 2-157). For other lines 
provided with covers, remove the cover from the 
line before discarding the line. 

b’igure 2-l 57. Brake flexible line installation. 

(2) Removal procedure of tees, unions, and 
connectors will be apparent upon examination. 

c. Install Brake Line from Master Cylinder to 
Frame Tee. Use seamless tubing and two fitting 
nuts. Install the nuts on the tubing and double flare 
the tubing at both ends, using a flaring tool. Shape 
the tube as required and screw the fitting nuts to 
the connector in the master cylinder (fig. 2-156). 

d. Install Brake Lines from Frame Tee to Front 
and Rear Flexible Lines (Fig. 2-149).. 

(1) Use seamless tubing, flexible conduit 
cover. and two fitting nuts for each line. The line 
(B) from the frame tee (Gl to the union (Cl at the 
left frame side rail is 40%.inches long for all 
models. The line (El from the tee to the frame 
bracket (K) is in two sections, joined by a union at 
the right frame side rail. The front section is 433/q- 
inches long for all models. The rear section is 681/2- 
inches long for the cargo truck M37; the 
corresponding line for the ambulance truck M43 or 
telephone maintenance truck M201 is 821/2-inches 
long. The line (Dl from this union to the front 
flexible line in 341/4-inches long for all models. 

(2) Install the conduit cover and two fittings 
nuts on the tubing, double flare the tubing at both 
ends, using a flaring tool. Position the line and 
shape it as necessary. Screw the fitting nuts to the 
union and the frame tee or the front or rear flexible 
line. Install any clips that were removed and engage 
the line in the clip. 

c. Install Brake Flexible Lines. All flexible lines 
(fig. 2-1571 are installed in the same manner, but 
are not interchangeable. 

(1) Connect the flexible line to the tee on the 
axle or to the inlet fitting at the wheel cylinder. 

(2 1 Insert the threaded fitting of the brake 
flexible line through the brake line bracket on the 
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frame crossmember or front axle. Install a lock- 
washer and nut and tighten. 

(3) Screw the brake line fitting nut to the 
flexible line. 

j. Install Lines from Axle Tees to Wheel 
Cylinders. 

( 1) For the line (P) (fig. 2-149) use a suitable 
length of seamless tubing, flexible conduit cover, 
and two fitting nuts. Install the cover and two 
fitting nuts on the tubing and double flare both 
ends of the tubing, using a flaring tool. Form the 
tube as necessary and connect one end of the line to 
the tee on the rear axle, and the other end to the 
inlet fitting at the left rear wheel cylinder. Engage 
the line in the two clips on the axle. 

(2) Install the line (L) (fig. 2-149) for the 
.right rear wheel in the manner described in (1) 
above, using a suitable length of seamless tubing. 
Only one clip is used to secure this line to the axle. 

(3) For the line from the front axle tee to the 
bracket at the left side of the axle (fig. 2-144) use 
approximately a 2.51/2-inch length of tubing, 
flexible conduit cover, and two fitting nuts. 
Assemble the line as described in (1) above. 
Connect one end of the front line to the front axle 
tee and the other end to the flexible line for the left 
front wheel. Engage the line in the two clips on the 
axle. 

(4) Tnstall the line for the right side (fig. 2- 
144) (j(3) above), using approximately a 14- 
inch length of seamless tubing. Engage the line in 
the clip on the axle. 

F. Bleed the Brake System (Para Z-127). 
h. Replace Master Cylinder Rear Vent Line (A, 

Fig. 2-l 49). 
( 1) Disconnect the vent line from the elbow at 

the shutoff cock (fig. 2-156) and from the flexible 
line below the generator and remove the vent line. 
Remove the conduit cover from the line. 

(2 1 Use a suitable length of seamless tubing, 
flexible conduit, and two 3 / 16.inch inverted 
flared tube fitting nuts. Assemble the tubing, cover, 
and fitting nuts ( j (1) above). Install the line, 
shaping it as required, and connect it to the flexible 
line below the generator and the elbow at the 
shutoff cock (fig. 2-156). 

2-134. Handbrake Band, Cam Levers, and 
Spacer Link 

a. Removal. 
(I) Remove the cotter pin and clevis pin 

which attach the handbrake control rod to the 
brake cam levers (fig. 2-153). 

(21 Remove the cotter pin which attaches the 
spacer link to the spacer link stud in the brake 
support on the transfer, and remove the spacer link 
from the stud. 

(3) Remove the two jamnuts and lockwasher 

from the brake adjusting screw, and remove the 
screw. 

(4) Remove the two jamnuts and plain washer 
from the adjusting J bolt and remove the bolt, with 
attached. cam levers and spacer link from 
the brake band and brake support, catching the two 
adjusting bolt springs as the bolt is withdrawn. 

(5) Remove the locking wire from the anchor 
screw, and remove the anchor screw. Pull the band 
from the brake support, catching the anchor screw 
spring as the band is removed. 

(6) If the adjusting J bolt, cam levers, or 
spacer link requires replacement, remove the cotter 
pin and clevis pin that attach the two levers and the 
spacer link to the J bolt. If the spacer link stud in 
the brake support requires replacement, remove the 
nut, lockwasher, and stud. 

11. Inspection. 
(I ) Clean the parts that were removed and the 

brakedrum. 
(2) Inspect the cam levers and link spacer for 

cracks, distortion, and elongated clevis pin holes. 
(3) Inspect the adjusting J bolt, adjusting 

screw, anchor screw. and spacer link stud for cracks 
and damaged threads. 

(4) Inspect all springs for cracks, distortion, 
and weakness. 

(5) Inspect the drum for scoring and cracks. 
Report a damaged drum to direct support main- 
tenance personnel. 

16) Replace all parts that are unfit for further 
service. 

c. Installation. 

(1) If the spacer link stud was removed, 
install the stud in the brake support and install the 
lockwasher and nut. Tighten the nut. 

(2 I Assemble the adjusting J bolt and related 
parts with a cam lever at each side of the bolt and 
the spacer link next to the left lever, alining the 
clevis pin holes in the link and two levers with the 
eye in the adjusting J bolt. Install the cam lever 
clevis pin and cotter pin. 

(3 I Position the anchor screw spring in the 
anchor clip on the band and install the band on the 
brake support. Install the anchor screw but do not 
tighten it at this time. 

(41 Position an adjusting bolt spring at each 
side of the brake support between the support and 
the band ends, and install the adjusting J bolt and 
attached cam levers and spacer link, inserting the 
bolt through the band ends, two springs, and brake 
support. Install the washer and two jamnuts on the 
lower end of the bolt, but do not tighten them at 
this time. 

f 51 Attach the front end of the spacer link to 
the spacer link stud and install the cotter pin. 

(6) Install the adjusting screw up throu,gh the 
band lower end and the brake support and install 
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the lockwasher and two jamnuts. Do not tighten the 
nuts at this time. 

(7 1 Adjust the band and control rod (para 2- 
1301. 

Z-13.5. Handbrake Control Rod and Lever 

a. Remove Handbrake Control Rod. 
(1) Remove the cotter pins and clevis pins 

that attach the control rod to the cam levers (fig. 2- 
1531 and the control rod yoke to the handbrake 
lever (F, fig. 2-701 and remove the control rod. 

(2 1 If the control rod yoke or yoke nut. 
requires replacement, remove the yoke and nut 
from the rod. 

0. Install Handbrake Control Rod. 
(1) Install the nut and the yoke on the 

threaded end of the control rod. 
(2 1 Attach the yoke to the handbrake lever (F, 

fig. 2-70) with the clevis pin and cotter pin. 
(31 Adjust the rod in the yoke (para 2-130). 

c. Remove Handbrake Lever and Sector. 
( I) Remove the transmission access cover 

(para 2-73 g 1. 
(2) Detach the control rod yoke from the 

handbrake lever ( a (1) above). 
(3) Remove the three screws and lockwashers 

that secure the transfer lever bracket (fig. 2-79). 
Remove the handbrake lever and attached sector. 

(41 Kemove the two nuts and the bolt that 
secure the handbrake lever to the sector and remove 
the sector. 

d. Inspection. 

(1 I Inspect the sector for wear, cracks, and 
distortion. 

(2 1 Inspect the handbrake lever paw1 for 
wear. Check the action of the button, rod, and paw1 
for ease of operation and correct spring action. 

(3 1 Replace the sector and lever, as necessary. 
e. Install Handbrake Lever and Sector. 

(1) Depress the hand lever button and 
position the sector in the lower end of the lever with 
the narrow end of the sector toward the rear. Aline 
the center bolt hole in the sector with the upper 
holes in the end of the lever; install the sector bolt 
from the left side of the lever and release the lever 
button. 

(21 Install the plain nut and jamnut on the 
sector bolt, and tighten both nuts. 

(3 1 Position the sector and the transfer lever 
bracket on the transmission (fig. 2-961, alining the 
screw holes in the bracket and sector with those in 
the transmission case. Install three lockwashers and 
capscrews. Tighten the screws evenly. 

(41 Install the transmission access cover (para 
2-76 d I. 

Section XXIV. CLUTCH 

Z-136. General 

The clutch (fig. 2-158) consists of the disk and 
pressure plate, clutch release bearing, and release 
fork which is actuated by the clutch pedal. The disk 
is splined to the transmission shaft and the pressure 
plate is bolted to the engine ttywheel. &gan- 
izational maintenance of the clutch includes ad- 
justment of the clutch pedal, replacement of the 
clutch pan and pan plate, and emergency 
replacement of the release bearing, disk, and 
pressure plate (para 2-1391. 

Figure Z-158. Clutch pans-exploded view. 
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2-137. Clutch Pedal Adjustment 

a. General. Correct clutch pedal free travel is 1 

inch. Adjustment is accomplished by changing the 

position of the clutch pedal in relation to the clutch 

pedal adjusting collar. Two adjusting bolts (fig. 2- 

1521 are provided for this purpose. 
6. Adjustment. 

(1) Loosen the adjusting bolt nuts on the 
upper and lower adjusting bolts (fig. 2-152). 

(21 Turn the bolts in or out of the collar to 
provide l-inch free travel of the pedal. Loosen the 
upper bolt and tighten the lower bolt to increase 

free travel; loosen the lower bolt and tighten the 

upper bolt to decrease free travel. 

(3) Tighten the nuts on both adjusting bolts 

after making the adjustment. 

2-138. Clutch Housing Pan and Pan Plate 

iFig. 2-1591 

Figure z-159. Clutch housingpan and pan plate (late type). 

a. General. Design changes in the clutch 
housing pan and pan plate provide a change in the 
pamdrain plug and the pan plate seal. The drain 
plug in the clutch pan on early vehicles is a pipe 
plug, while the drain plug (fig. 2-159) for pans on 
later vehicles is of a different type and is provided 
with a gasket. The clutch pan plate on early 
vehicles has two seals riveted to the plate, while the 
plate on later vehicles has a one-piece seal cemented 
to the plate. Removal and installation procedures 
are the same for both types of pan and plate. 

0. Removal. 
(1) Remove the four bolts and lockwashers 

that secure the pan plate to the front side of the 
clutch housing and remove the plate with seal. 

(2 1 Remove the six bolts and lockwashers that 
secure the pan to the clutch housing, and remove 
the pan and pan gasket. 

(31 Remove the drain plug from the pan. If a 

gasket is provided with the plug, remove the plug 

gasket. 
c. Inspection. 

(11 Clean all parts, including the mating 

surfaces of the clutch housing and housing pan with 
drycleaning solvent or volatile mineral spirits. 

(21 Inspert the pan for cracks. damaged 

flange surfaces, distortion, and damaged threads. 
(3 1 Inspect the pan plate for cracks, distor- 

tion, and damaged, loose, and deteriorated seals. 
Remove damaged seals. 

(4) Replace all parts that are unfit for further 
service. 

d. Installation. 

( 1) If the pan plate seal or seals were removed 

( c (3) above) install new seal or seals. For the late 

type plate, cement the seal to the flange side of the 

plate with synthetic rubber cement. For the early 

type plate, position the upper seal on the flange side 
of the plate and the lower seal on the opposite side. 

Install ten split rivets with the rivet heads next to 
the seals. 

(2) Apply a coating of liquid type gasket 
cement to both sides of the pan gasket, and position 
the gasket on the pan, alining the bolt holes. 
Position the pan and gasket on the clutch housing 
and install six lockwashers and bolts. Tighten the 
bolts evenly. Install the pan drain plug gasket (if 
required) and the drain plug. 

(3) Position the pan plate at the front of the 
housing with the upper seal toward the front of the 

engine, and the front portion of the pan gasket (late 
type) down. Install a lockwasher and bolt in the 
upper bolt hole at each side of the plate, and a lock- 

washer and bolt for each lower bolt hole. Tighten 

the four bolts. 

2-139. Clutch Release Bearing. Pressure Plate, 
and Disk 

a. Coordination with Direct Support Main- 
tenance Unit. Replacement of the clutch disk, 

pressure plate, and release bearing is normally a 
direct support maintenance operation, but may be 
performed in an emergency by the using 
organization, provided authority is obtained from 
the responsible commander. Replacement parts, 
tools, and instructions may be obtained from the 
direct support maintenance unit. 

1). Remove Clutch Release Bearing (fig. Z-1.58). 
(I 1 Remove the transmission (para 2-105 b 1. 
(2) Detach the retracting spring from the 

release barring and from the retracting soring 

screw. and remove the spring through the trans- 
mission shaft opening in the clutch housing. 

(3 1 Disengage the release bearing frnm the 
tork, and remove rne nearmg througn the trans- 
mission shaft opening. 
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(41 Remove the retracting spring screw if it 
must be replaced. 

c. Inspection. Wipe the release bearing with a 
clean cloth, and inspect it for wear, roughness in the 
bearing, and damaged bearing sleeve. 

CAUTION 
Do not clean the bearing with drycleaning 
solvent or volatile mineral spirits. 

Inspect the retracting spring for cracks and 
distortion. Inspect the retracting spring screw for 
damaged threads. Replace parts that are unfit for 
further service. 

d. Install Clutch Release Bearing (fig. Z-158). 

(1 I If the retracting spring screw was 
removed, install the screw in the clutch housing. 

(2 1 Install the release bearing in front of the 
bearing fork, with the larger diameter of the 
bearing sleeve toward the front and the retracting 
spring hole at the top. 

NOTE 
A new clutch release bearing is 
prelubricated. 
(3 1 Attach the retracting spring to the spring 

screw and to the release bearing sleeve. 
(41 Install the transmission (para 2-1506). 
(5 1 Adjust the screw so there is slight tension 

on the spring when the fork is in the released 
position. 

e. Remove Clutch Pressure Plate and Disk. 
i 1) Remove the transmission (para 2-105 b 1. 
(2) Remove the clutch housing pan and pan 

plate (para 2-138 6 1. 
(31 Remove the clutch release bearing 

( 1~ above). 
(41 Loosen the six bolts that secure the 

pressure plate to the flywheel, rotating the flywheel 
to gain access to the bolts. Remove the six bolts and 

b 
lockwashers, and remove the pressure plate and the 
clutch disk. 

f. Cleaning and Inspection. 
(1) Clean the parts thoroughly with 

drycleaning solvent or volatile mineral spirits. 
Clean the pilot bearing (bushing type) in the end of 
the crankshaft and inspect for wear or damage. 
Clean the disk-contacting surfaces and the 
flywheel. If the pilot bearing or flywheel is worn or 
scored, notify dtrect support maintenance per- 
sonnel. 

(21 inspect the disk for worn, glazed, or loose 
facings, damaged hub splines, damaged springs, or 
distortion. 

(31 Inspect the pressure plate for scored disk- 
contacting surface, distortion, and damaged springs 
and fingers. 

(41 Inspect the clutch reIease bearing 
( c above). 

(5 1 Replace all parts that are unfit for further 
service. 

g. Install Cltuch Pressure Plate and Disk. 

(11 Position the disk and the pressure plate 
(fig. 2-1581 on the fl ywheel. .Install the six special 
bolts and lockwashers. Do not tighten the bolts 
until all are installed and the clutch parts are alined 
((21 below). 

(2 1 Insert the clutch alining tool through the 
pressure plate, disk, and into the pilot bearing to 
aline the parts (fig. 2-1601. Tighten the six bolts 
evenly to 15 to 20 foot-pounds torque, using a 
torque-indicating wrench. Remove alining tool. 

bigwe Z-160. Alining clutch parts. 

i31 install the clutch release bearing 
( d above). 

(41 Install the clutch housing pan an& pan 
plate (para 2-138 d I. 

(51 Install the transmission tpara 2-105 c 1. 
(61 Adjust clutch pedal (para 2-137 b 1. 

h. Record Replacement. Record the clutch 
replacement on appropriate forms in accordance 
with TM 38750. 

Section XXV. WHEELS, HUBS, AND TIRES 

Z-140. General 

The disk type steel wheels are fitted with mud and 
snow tread pneumatic tires and tubes. Wheels and 

maintenance operations include wheel bearing 
adjustment, and replacement of wheels, hubs, hub 
bearings, oil seals, tires, and tubes. 

tires are interchangeable. The hubs are mounted on 
opposed tapered roller bearings. Oil seals are 

2-141. Wheel Bearing Adjustment 

provided to retain lubricant Organizational 
a. Front Wheel Bearings. The procedure is the 

same for both front wheels. 
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(1) Jack up the wheel and remove the drive 
flange and flange gasket (para 2-117 c 1. 

(2) Remove the outer hearing adjusting nut, 
using ‘the wrench (fig. 2-135). Remove the ad- 

justing nut lock (fig. 2-136). 
(3) Using the wrench, turn the inner adjusting 

nut in until the bearings are tight. Then back the 
nut off one-sixth of a turn. Rotate the wheel to test 
the tightness of the bearings. 

(4’ Install the adjusting nut lock. engaging 
rnt ~UC:K pin on the adjusting nut in one of the holes 
‘-3 :he lock. If the lock does not engage the lock pin, 
“.‘*.erse the nosition of the lock.. 

(5) In -cdl the outer bearing adjusting nut, 
and tighten securely with the wrench (fig. 2-135). 

(6) Install the flange gasket and the flange 
(para 2-118 c ). 

6. Rear Wheel Bearings. Both rear wheel 
bearings are adjusted in the same manner. 

(1) Jack up the wheel and remove the axle 
drive shaft and the flange gasket (para 2-121 a 1. 

(2) Remove and discard the outer oil seal and 
the other flange gasket. 

(3 b Remove the outer bearing adjusting nut, 
using the wrench (tlg. 2-135), and remove the 
adjusting nut lock (fig. 2-136). 

(4) Adjust the rear bearings in the manner 
desdribed in a (3) above. 

(5) Install the adjusting nut lock ( a (4) 

above 1. 
(6 1 Install the outer bearing adjusting nut and 

tighten securely with the wrench. 
(‘i) Prepare a new oil seal by soaking it in 

neats-foot oil for approximately 30 minutes. 
Position a new flange gasket and the oil seal on the 
flange studs with the shoulder of the seal in the 
counterbore of the hub. 

(8) Install another new flange gasket and the 
axle drive shaft (para 2-l 21 b 1. 

WARNING 
When inflating the tire, turn the side ring 
away from any person nearby to prevent 
injllrv in the event the ring flies off. 

2-142. Removal and Installation 

a. Removal. All wheels are removed in the same 
manner. 

(1) Apply the handbrake, jack up the wheel to 
be removed and block the other wheels to hold the 
vehicle. 

(2) Remove the five cap nuts that secure the 
wheel to the wheel hub studs (fig. 2-135) and 
remove the wheel. 

NOTE 
Cap nuts for both left wheels have left-hand 
threads. 

1). Tnstallation. 
( 1) Position the wheel on the wheel studs with 

the dished side next to the hub. 

(2) lnstall the five cap nuts with the tapered 
side toward the wheel (see a (2 ) above). 

(3) Tighten the nuts to 200 to 225 foot- 
pounds torque. 

2-?43. Hub, Hub Bearings, and Oil Seal 

NOTE 
The key letters noted in parentheses are in 
figure 2-161, except where otherwise in- 
dicated. 

TA m27 

A Drum 
B Drive flange 
C Gasket 
D Outer bearing adjusting nut 
E Adjusting nut lock 
F Inner bearing adjusting nut 
G Outer bearing cone 
H Outer bearing cup 
J Hub 
K Inner bearing cup 
L Inner bearing cone 
M Oil seal 
N Snapring 
1’ Wheel stud 
Q Flange stud 
R Lockwasher 
S Nut 
T Inspection hole cover 
IJ SITPW 

Figure ?-161. Hub. drum. rnd related Darts-exploded view. 

a. c-iweral. Nubs ior all wheels pre identical and 
u.C serviced in the same l.,allner. An outer igearmg 
oil seal is provided for each rear hub. All hubs have 
an inner oil seal and inner and outer bearings. 
Wheel studs for the left wheels have left-hand 
threads. 

1). Remove Hub and Drum. 
( 1) Remove the wheel and tire (para 2-142 a ). 
12) Remove the tront axle drive flang;e lyura 

2-l 17 c ), rear axle drive shaft (para 2-121 a I, and 
the flange gasket. For the rear hub, remove the 
outer bearing oil seal and gasket. 

(3) Remove the huh and drum (para 2- 
117d). 

c. Disassemble Hub and Drum. 
( 1) Remove the snapring (N) that secures the 

oil seal (Ml. 
(2) Insert the drift, with handle (fig. 2-162) in 

the hub from the outer end, so the drift bears 
against the inner bearing cone. Drive the inner 
bearing cone and inner oil seal from the hub in one 
operation. Remove the drift and handle. 
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Figure 2-162. Removing inner bearing cone and oil seal. 

(31 If the drum (A) or hub (J) requires 
replacement. remove the drum (para Z-130). 

rl. Inspection. 

(1 I Clean all parts in drycleaning solvent or 
volatile mineral spirits and dry. 

(2 1 Inspect the hub (J) for cracks, loose and 
damaged wheel studs (P) and flange studs (Q), 
damaged flange surfaces, and loose and damaged 
bearing cups (H and K ). Tighten loose wheel or 
flange studs. Remove damaged studs. 

(3 ) Inspect the inner and outer bearing cones 
(G and L) for wear, chipping, and roughness. 
Inspect the inner and outer bearing cups (H and K 1 
in the hub for scoring and pitting. If either of the 
bearing cups require replacement, remove the cups 
by driving them out with a brass drift and hammer. 
If either cup or cone requires replacement, replace 
both items. 

(4) Inspect the inner and outer bearing ad- 
justment nuts (D and F) for cracks and damaged 
threads, and a damaged lock pin on the inner nut. 
Inspect the adjusting nut lock (E) for cracks and 
distortion. 

(5) Inspect the drum (A) (para 2-131 e ). 
(6) Replace all parts that are unfit for further 

service. 
c. Assemble Hub and Drum. 

(I) If the wheel studs (P) were removed 
( d (2) above), or if a new hub is to be installed, 
install new riveted type studs, matching the flat 
surface of the stud head with the shoulder on the 
hub. Press the studs into place with an arbor press. 

NOTE 
Wheel studs for the left hubs have left-hand 
threads. Be sure to use correct studs. 
(2) If the flange studs (Q) were removed 

t d (2) above), install new flange studs in the hub 
and tighten. 

(3 1 If the bearing cups (H and K) were 
removed ( d (3) above) install new cups in the hub, 

using an arbor press. Make certain that the cups 
are bottomed in the hub counterbores. 

NOTE 
Bearing cups are already installed in a new 

hub. 
(4) Install the brake drum (para 2-131 h ). 
(.5) Lubricate the inner bearing cone (L) with 

grease GAA. using a roller bearing lubricator or 
kneading the grease into the bearing rollers with the 
fingers. Position the cone in the inner bearing cup. 

(6 1 Immerse a new inner bearing oil seal (M 1 
in clean neats-foot oil for about 30 minutes to soften 
the leather. Remove the seal from the oil and roll 
with a smooth steel bar to condition the seal. 

(7 I Position the seal (M 1 in the hub with the 
lip of the seal next to the inner bearing cone (L). Fit 
the replacer (fig. 2-163) over the seal and drive the 
seal into position. 

Figure 2-163. Installing inner bearing oil seal. 

NOTE 
Do not drive the seal into the hub beyond 
the snapring groove to prevent interference 
between the seal and the bearing cone. 

Remove the replacer and install the snapring (N), 
making certain that the ring seats properly. 

f. Install Hub and Drum. Refer to paragraph 2- 
117 b. 

g. Install the Wheel and Tire. Refer to 
paragraph 2-142 b. 

h. Adjust Wheel Bearings. Refer to paragraph 
2-141. 

i. Install Front Wheel Drive Flange or Rear 

Outer Bearing Oil Seal and Axle Drive Shaft. 

Refer to paragraph 2-117 b. 2-141 b, and 2-121 b. 

2-144. Tire ano I UUC: 

a. Remot:al. 

( 11 Remove the wheel and tire (para 2-142 a ). 

2-154 



(2 I Remove the valve cap, unscrew and 
remove the valve core from the valve stem, and 

deflate the tube. 

(3) Lay the wheel on the floor with the outer 
side up. Insert a pry bar between the tire and one of 

the bead clips, and press downward until tension on 

the clip is relieved. Tap the clip with a hammer to 

disengage it from the ring. 

(41 Repeat the operation in (31 above for each 

of the other five clips. Drive a bar between clips and 

rim to break the tire bead from the rim. 

(51 Insert a pry bar between the ends of the 
ring and pry the end nearest the first cutout in the 
ring (fig. 2-164) enough to permit a second pry bar 
to be inserted in the cutout. Work the ring from the 
wheel flange. prying at the cutouts in the ring, and 
remove the ring. Remove the six bead clips from the 

outer side of the tire. 
(6) Mark the location of the valve stem on the 

tire if the original mark has been obliterated and 
remove the tire, tube, and six inner bead clips. 
Remove the tube from the tire. 

Figure 2-164. Removing tire. 

6. Inspection. 

l I I Clean the wheel and inspect for distortion, 
damage, and corrosion. If the wheel is corroded, 

remove the corrosion and paint the flange surface. 
Replace a damaged wheel. 

(2 1 Inspect the inside of the tire for 

penetrating objects and broken cords. Inspect the 

tread for cuts, abrasions, cupping, and wear. 

Remove nails or other sharp objects from the tire. 
Replace the tire if it is worn or damaged. 

(3 I Inspect the tube for cuts or damaged valve 

stem. Repair the tube as instructed in TM 9-2610- 
200-20, or replace with a new one as required. 

(4) Inspect the bead clips for breaks or 
distortion. Replace damaged clips. 

(-5) Inspect the side ring for cracks and 
distortion. Replace a damaged ring. 

c. Installation. 

(I I Install a new valve core in the tube valve 
stem and inflate, the tube slightly. Install the tube in 
the tire with the valve stem in alinement with the 

marking on the tire (a (6) above). 

(2 I Place six bead clips on each bead of the 
tire, spacing them evenly and alternating the clips 

on one bead with those on the other. 

(3) Position the tire on the wheel with the 

valve stem extending through the hole in the wheel 

toward the outside of the wheel. 

(4) Install the ring on the wheel with the split 

between two of the clips. Force the ring under the 
wheel flange, working around the tire. The bead 
clips should snap into place over the outer edge of 
the ring as the ring is worked into place. 

(5) Inflate the tire slowly to 40 pounds 
pressure, and install the valve cap. 

(6) Install the wheel and tire (para 2-142 b 1. 
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Section XXVI. STEERING GEAR AND CONTROLS 

Z-14.5. General correct geometry. Organizational 

The steering (fig. Z-165) of the and tenance include alinement ad- 

sector The worm in tapered justment of steering gear replacement of 

bearings and sector or arm shaft drag links, arm. dust steering gear, 

in bronze type bearings. vent in arm, steering tie rod, tie rod 

steering gear prevents build-up ends. Replacement the tie and tie ends is 

pressure in housing. The drag links in paragraph 

act in with the arm to 

Clamp bolt 
Idler arm bracket 

Idler arm shaft 

Lockwasher 

Nut 
Idler arm 

Outer dust cover 
Idler arm-to-steering gear drag link (upper). 

N l’itman arm shaft adjusting screw 

I’ l’itman arm nut 

() Vent 

I< Filler plug 

S Lockwasher 

T I’itman arm 
U Ijust cover 
Y Lower cover 

J Steering gear bolt 
K Nut 

L Lockwasher 

M Steering gear housing 

W Horn button cable 
X Dust cover retainer 
Y Idler arm-to-steering arm drag link (lower1 

Figure 2-165. Steering gear and controls. 

2-146. Steerinp Gear Alinement and Ad- 

justmt-nts 

a. Gpneraf. Correct alinement of the steering 
gear must be established to prevent binding of the 
parts when the vehicle is turned to left or right. 
.4djustments include adjustment of the worm 
bearings and the control of backlash. 

b. Check and Correct Alinement. 
I1 t Disconnect the upper drag link from the 

pitman arm (para 2-149) (T, fig. 2-165). 

(2 1 ‘Turn the steering wheel back and forth, 
and note whether it turns freely throughout the full 
range. If the wheel does not turn freely, check the 
position of the steering gear at the instrument panel 
((31 and (41 below). 

(31 Remove the four lockwasher screws that 
secure the steering column cut-out access cover to 
the instrument panel, and remove the cover (fig. 2- 
5.5 1 . 

(4) Loosen the nuts on the two bolts that 
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secure the steering post clamp and bracket to the 
instrument panel (fig. 2-SS), and note whether the 
steering gear has a tendency to move to one side 
when the bolts are loosened. If it does. loosen the 

nuts on the three steering gear bolts (J, fig. 2-1651, 
and allow the steering gear to assume correct 
alinement. Tighten the nuts on the steering gear 
bol:s to 140-150 foot-pounds torque. 

(5 1 Position the bracket and clamp on the 
instrument panel (fig. 2-55), making sure that the 
rubber collar is correctly positioned on the steering 
gear, and tighten the nuts on the two bolts securely. 
The bolt holes in the instrument panel are 
elongated to provide for this adjustment. Install the 
access cover on the instrument panel with the four 
lockwasher screws. 

(6 1 When the adjustment has been completed, 
attach the upper drag link to the pitman arm (para 
Z-149) (T, fig. 2-165). 

c. Adjust Worm Bearings. 

(I 1 Remove the upper idler arm-to-steering 

gear drag link (para 2-149) (H, fig. 2-165). 
(2) Remove the four screws that secure the 

lower cover to the steering gear housing and pull 
the cover down to expose the shims. 

NOTE 
On vehicles of early production, two covers 
are used with a gasket between. Be careful 
not to damage the gasket when making the 
adjustment. 
(3 1 Remove one thin shim from between the 

cover and the housing. 
(4) Install the cover (or covers) on the 

housing. and install the four special cover screws. 
Tighten the screws. 

(5) Turn the steering wheel to check the 
adjustment. There should be a slight resistance as 
the wheel is turned in either direction. 

(61 Repeat (2) and (31 above, if necessary, 
until correct adjustment is obtained. 

(7 ) Install the upper idler arm-to-steering gear 
drag link (para 2-1491 (H, fig. Z-165). 

(8) Lubricate the steering gear. Refer to 
lubrication order LO 9-2320-212-12. 

ti. Adjust Backlash. 
11 1 Remove the upper idler arm-to-steering 

gear drag link lpara 2-1491 (H. fig. 2-163). 
(21 Turn the steering wheel to the left or right 

as far as possible. Turn the wheel in the opposite 
direction as far as it will go. and count the number 
of turns. Then turn the wheel back one-half the 
total turns. 

NOTE 
The steering w-heel must be properly 
positioned before adjustment of backlash. 
since a high spot is provided on the worm 
for the midposition. 
(3 1 Working from the engine compartment. 

remove the nut and lock plate from the pitman arm 
shaft adjusting screw. 

(4) Using a screwdriver, turn the adjusting 

screw in to decrease backlash or out to increase 

backlash. Adjust the screw to provide a slight drag 
as the steering wheel is turned through the micl- 

position. 
(5 t Install the lock plate 6n the adjusting 

screw. making certain that the plate is engaged with 
the button on the housing cover. Install the nut and 
tighten it. Check the backlash to make certain that 
the adjustment has not changed. 

(6) Install the upper idler arm-to-steering gear 
drag link (para 2-149) (H, fig. 2-165). 

Z-147. Steering Wheel 

a. Remotjal (fig. 2-166). 

-.., 

Figure 2-l 66. Removing steering wheel. 

( i 1 Remove the horn button cabie (para Z- 
5 4 1) 1 . 

(21 Remove the steering wheel nut and the 
horn button lower retaining plate. 

(3 1 Install the adapter and puller on the 
steering wheel (fig. 2-166) with the three rubber 
pads on the ring bearing against the three wheel 
spokes, and the three puller jaws spaced midway 
between spokes. 

14) Tighten the puller screw in against the 
adapter. If the puller screw is difficult to turn, 
strike the end of the screw smartly with a medium 
hammpr to dislodge the wheel from the steering 
shaft. 

NOTE 
The steering wheel is of molded rubber and 
may be distorted if excessive pressure is 
exerted on the puller before the wheel is 
dislodged. 
i.5) Remove the wheel. the wheel puller. and 

adapter. 
h. Iflstallation. 

( I I With the front wheels pointing straight 
ahead. position the steering wheel on the steering 
shaft SC) that the spoke adjacent to the two square 
indentations points down. Force the wheel into 

position. and install the lower button retaining 
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plate and the wheel nut. Tighten the nut to 60-70 

foot-pounds torque. 
(31 Install the horn button cable and horn 

button (para 2-54 dl. 

2-148. Steering Idler Arm 

NOTE 
The key letters noted in the parentheses are 
in figure 2-168. except where otherwise 
indicated. 

a. Rcrnooal. 
(11 Open the clips of the two outer dust covers 

(DI at the idler arm (F. fig. 2-16.51. Remove the 

cotter pin (H 1 that secures the plug at the front end 
of each drag link. and unscrew the plugs (A) 
enough to permit the links to be pulled from the 

arm. Remove the inner and outer dust covers (D 

and E 1 and dust cover seals (F I from the idler arm 

balls. 

(21 Remove the nut, lockwasher. and clamp 
bolt from the idler arm bracket (B, fig. 2-165). 

(3) Remove the lubrication fitting from the ’ 
idler arm shaft. and install the adapter (fig. 2-167) 
in the fitting opening. Install the puller on the 
adapter and remove the idler arm shaft (fig. 2-167 1. 
Remove the idler arm (F, fig. 2-1651. Remove the 
puller and the adapter. 

(41 Inspect the parts removed for wear or 
other visual damage. Replace parts as necessary. 

1). InstalI;ition. 

( I I Position the idler arm in the idler arm 
bracket. alining the shaft opening in the arm with 
those in the bracket. Apply a film of lubricant to the 
shaft and install the shaft. alining the clamp bolt 
groove with the bolt holes in the bracket. 

(2) Install the clamp bolt, lockwasher, and 
nut. Tighten the nut. 

(3 I Install a lubrication fitting in the idler arm 
shaft. and lubricate the shaft. 

(41 Install an outer dust cover (D 1, inner dust 
cover (E 1. and dust cover seal (F 1 over each idler 
arm ball. Position the upper drag link over the 

upper ball with the ball between the two ball seats 

in the drag link. Tighten the. plug using a drag link 

bit-and-socket wrench. Back the plug out one-half 
turn from the nearest cotter pin hole and install a 
cotter pin. Attach the lower drag link to the lower 

ball in the same manner. 

2-149. Drag Link 

NOTE 
The key letters noted in parentheses are in 
figure 2-168. except where otherwise in- 
dicated. 

Figure 2-I 67. Removing idler arm shaft. 

2-158 



A I’lug 
B Ball seat 
C Bumper 
D Outer dust cover 
E Inner dust cover 
F Dust cover seal 
G Spring 
H Cotter pin 

J Steering gear to idler arm drag link 
K l’itman arm dust cover 
L Lubrication elbow 
M Lubrication fitting 
N l’itman arm 
1’ Steering arm dust cover 
Q Idler arm to steering arm drag link 

Figure 2-l 68. Drag links and related parts-exploded view. 

a. Rem’ove and Disassemble Drag Link from 
Pitman Arm to Idler Arm. 

(1) Remove the two lubrication fittings (M) 
and the lubrication elbows (L) from the drag link 
and open the outer dust cover at each end of the 
steering gear to idler arm drag link (J ). 

(2) Remove the cotter pin (H ) that secures the 
plug (A) at each end of the steering gear to idler 
arm drag link (J) and loosen the plugs, using a drag 
link bit-and-socket wrench. Pull the drag link from 
the pitman arm ball and the idler arm ball. 

(3) Remove the dust cover seals and related 
parts as necessary. 

(4) Remove the plug (A) from each end of the 
steering gear to idler arm drag link (J), and remove 
the bumpers (C), springs (G), and ball seats (B). 

6. Remove and Disassemble Drag Link from 
Idler Arm to Steering Arm. Procedure for removal 

and disassembly of the idler arm to steering arm 
drag link is the same as a above. 

c. inspection. 
(1) Clean the parts in volatile mineral spirits 

or drycleaning solvent and dry with compressed air. 
(2) Inspect the drag links (J and Q) for wear, 

cracks, distortion and damaged threads. 
(3) Inspect the ball seats (B) and bumpers 

(C) for abrasions, corrosion, wear, and cracks. 
(4) Inspect the plugs (A) for damaged 

threads. 

(5) Inspect the balls on the idler arm, pitman 
arm, and steering arm for abrasions, wear, and 
cracks. 

(6) Remove minor abrasions and corrosion 
with crocus cloth. Replace either drag link, the 
pitman arm, or idler arm if the parts are damaged. 
Report a damaged steering arm to direct support 
maintenance personnel. 

d. Assemble and Install Drag Link from Idler 
Arm to Steering Arm. 

(1) Apply a film of lubricant to the ball seats. 
(2 1 Install an outer dust cover (D ), inner dust 

cover (E ), and dust cover seal (F), on the lower ball 
of the idler arm and the steering arm dust cover 
(P), dust cover seal (F), and inner dust cover (E 1 
on the hall of the steering arm. 

(3) Place a spring (G) over the smaller 
diameter of one of the bumpers (C), and install the 
parts in the steering arm end of the drag link (Q), 
with the spring toward the outside. Install a ball 
seat (B) with the cupped side out. 

(4) Install a ball seat (B) in the idler arm end 
of the drag link (Q) with the cupped side out. 

(5) Position the drag link on the idler arm ball 
and the steering arm ball, making certain that the 
cupped surfaces of the ball seats contact the balls. 

(6) Install a ball seat (B) in the steering arm 
end of the drag link (Q) with the cupped side in and 
install the plug (A) in the end of the tube. 
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(7 1 Install a ball seat (B 1 in the idler arm end 
of the drag link (Ql with the cupped side in. Place a 
spring (G) over the smaller diameter of the bumper 
(Cl and install the parts in the idler arm end of the 
drag link (Q) with the spring toward the ball seat. 
Install a plug (A 1 in the end of the tube. 

(8) Tighten the plugs and install the two 
cotter pins (HI (para 2-1486. (4)). 

(9) Close the dust idler and steering arm 
covers (D and P). 

( 101 Install lubrication elbow (L) in the 
steering arm end of the drag link (Ql and 
lubrication fitting (Ml in each end of the drag link, 
and lubricate the drag link. Refer to LO 9-2320- 
212-12. 

(*. Assemble and Install Drag Link from Pitman 
Arm to Steering Idler Arm. 

( I I Insert the pitman arm dust cover (K) 
through the opening in the outer dust cover (D) 
from the concave side, and install the covers on the 
pitman arm ball. 

(2 1 Place the outer dust cover (D 1, inner dust 
cover (El. and dust cover seal (F) over the upper 
ball of the idler arm. 

(3) Install a bumper (Cl, spring (GI, and ball 
seat CB 1 in the idler arm end of the drag link (J) (d 
(3) above). 

(4) Install a ball seat (B) in the pitman arm 
end of the drag link (J). with the cupped side out. 

(5 1 Position the drag link on the pitman arm 
ball and the idler arm ball. 

(01 Install a ball seat (BI, spring (G). and 
bumper (Cl in the pitman arm end of the drag link 
(J 1. and install a plug (A 1 in the end of the tube (d 
(71 above). 

(7 1 Install a ball seat (B 1 in the idler arm end 
of the drag link (J 1 with the cupped side in, and 
install a plug (A) in the end of the tube. 

(81 Install the plugs (A 1 and cotter pins (H 1 
fpara 2-148h (4)). 

(91 Close the outer dust covers (D) at the idler 
arm end of the drag link and the pitman arm. 
Secure the pitman arm dust cover (K 1 with locking 
wire. 

( 10) Install the lubrication elbow (LI and 
fittings (M 1 ( d ( 10 1 above). and lubricate the drag 
link. Refer to LO 9-2320-212-12. 

Z-150. Pitman Arm 

NOTE 
The key letters noted in parentheses are in 
figure 2-168. except where otherwise in- 
dicated. 

a. Removal. 
(I) Remove the nut and lockwasher that 

secure the pitman arm to the steering gear (fig. Z- 
165). 

(2) Remove the pitman arm from the shaft, 
using a suitable puller. 
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(3) Open the outer dust cover (D) at the 
pitman arm, remove the cotter pin (H 1, loosen the 
plug (A), and remove the pitman arm. Remove the 
outer dust cover and pitman arm dust cover (K) 
from the arm. 

h. Installation. 
(1) Position the dust covers on the pitman 

arm (para 2-149 e (1)). Insert the pitman arm ball 
in the drag link between the two ball seats. Tighten 
the plug enough to hold the pitman arm. 

(2) Install the pitman arm on the pitman arm 
shaft. alining the locating marks on the arm and 
shaft. Turn the steering wheel, if necessary, to aline 
the marks. 

(3 1 Install a lockwasher and nut on the shaft. 
Tighten the nut to 140-150 foot-pounds torque. 

(4) Tighten the plug (A) at the pitman arm 
end of the drag link (para 2-149 b (4)). Secure the 
dust cover (para 2-149 e (9)). 

(5) Lubricate the drag link (LO 9-2320-212- 
12). 

Z-1.51. Steering Gear 
(Fig. 2-165.) 

a. Removal. 
(1) Remove the steering wheel (para 2-147 a). 
(2) Remove the four lockwasher screws that 

secure the steering column cutout access cover to 
the instrument panel and remove the cover (fig. 2- 
55 1. 

(31 Remove the nuts and lockwashers from 
the two bolts that secure the steering post clamp 
and bracket to the instrument panel (fig. 2-55) and 
remove the clamp, bracket, and the rubber in- 
sulator. Apply a light coating of grease to the jacket 
and remove the jacket collar (at toe-board). 

(41 Remove the pitman arm (para 2-150a). 
1.5) Remove the nuts and lockwashers from 

the three steering gear bolts. Remove the bolts and 
plain washers from the inner side of the frame and 
remove the steering gear from the underside of the 
fender. 

6. Installation. 
( I 1 Insert the steering gear up through the 

opening in the cowl panel from underneath the left 
front fender. Position the steering gear housing on 
the frame left side rail. alining the bolt holes in the 
housing with those on the frame. Install plain 

washer on each of the three steering gear bolts and 
install the bolts from the frame side. Install a lock- 
washer and nut on each steering gear bolt (J. fig. 2- 

10.51. but do not tighten. 

(2 1 Install the jacket collar over the steering 
column jacket and position the collar at the 
toeboard. Install the rubber insulator over the 
jacket. Position the clamp and clamp bracket on 
the instrument panel so there is no binding of the 
steering gear at the clamp (fig. 2-55). Install a lock- 



washer (fig. 2-58) and nut on each clamp bracket (5) Install the steering wheel (para Z-147 b ). 

bolt. but do not tighten the nuts. (6) Install the pitman arm (para 2.15Ob ). 

(3 1 Tighten the nuts on the three steering gear (7 1 Check the lubricant level in the steering 

bolts to 140-150 foot-pounds torque. Tighten the gear housing and replenish as warranted (LO 9- 

nuts on the clamp bracket bolts. 2320-212-l“) i . 
(4) Position the access cover on the in- 

strument panel and install tile four lockwasher 

screws (fig. 2-55). 

XXVII. WINCH AND WINCH DRIVE SHAFT 

2. lXZ. General 

The winch (fig. 2-169), on vehicles so equipped, is 
mounted at the front of the vehicle and is supported 
by brackets attached to the frame side rails and the 

front bumpers. The drive shaft has a universal joint 
at each end, with a shearpin in the front universal 

joint which prevents damage to the driving 

mechanism in the event the winch is overloaded. A 

safety brake is provided to hold a load in any 

desired position or in the event the shearpin breaks. 

Organizational maintenance includes adjustment of 

the safety brake, replacement of the cable, the drive 
shaft universal joints and shearpin, and the winch. 

Figure 2-I 70. Winch-bottom view. 

(3 b Slide the front universal joint yoke (fig. 2- 

170) toward the rear, far enough to clear the 
wormshaft. 

h. Adjust Safety Brake. 
(1) Remove the outer jamnut (fig. 2-170) 

from the brake band end. 
(2) Insert a long punch through the shearpin 

hole in the wormshaft. Oscillate the shaft with the 
punch. and at the same time tighten the inner 

jamnut on the brake band end until a noticeable 
drag is felt when the wormshaft is rotated in one 

direction. 

r’igure 2-169. Winch-top view. 

(3) Hold the inner jamnut. and install the 

outer jamnut. Tighten the outer nut to hold the 

adjustment. 
2-l%%. Safety Brake Adjustment 

il. Disconnect Drive Shaft. 
( 1 ) If the drive shaft is equipped with a collar. 

remove the locking wire from the collar setscrew at 
the rear universal joint. loosen the setscrew. and 
slide the collar forward. Later production vehicles 
are not equipped with a collar, and none is 
required. 

i 2) Remove the locking wire (fig. 2-170) from 

the drive shaft shearpin (fig. 2-1iOl. and remove 

the shearpin. 

c. Connect Drive Shaft. 
t 11 Remove the punch from the shearpin hole 

in the wormshaft and position the universal joint 
front yoke on the wormshaft, alining the shearpin 
holes. Install the shearpin and secure with locking 
wire (fig. 2-1701. 

(2 1 If the drive shaft is equipped with a collar. 
position the collar to provide ‘/H-inch clearanc I. 
between the collar and the front end of the drier 
shaft rear universal joint yoke, tighten the collar 
setscrew. and secure with locking wire. 
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2-I54. Drive Shaft Shearpin 

il. General. Since breakage of the shearpin 
usually occurs as a result of overloading the winch, 
it is important that the winch load be lessened 
before attempting to move or support it after 
replacing the shearpin. 

CAUTION 
Support the load or make certain that the 
safety brake is properly adjusted (para 2- 
1.53 1) 1 to hold the winch load while 
replacing the shearpin. 

6. Rcplawmen t. 

( 11 If the pieces of the broken shearpin cannot 
be removed cleanly from the universal joint yoke 
and the wormshaft. disconnect the yoke fpara 2- 
133a 1. and remove the pieces. 

12 1 Position the universal joint yoke on the 
winch wormshaft. and connect the drive shaft (para 
2-153c 1. 

P-155. Drive Shaft and Universal Joints 

( 1 I If the drive shaft (fig. 2-17 1) is equipped 
with a collar, remove the locking wire from the 
collar setscrew. loosen the setscrew, and slide the 
collar forward. 

Figure Z-171. Winch drive shaft and universal joints. 

(2) Remove the locking wire from the 
shearpin (fig. 2-170). and remove the shearpin. 
Push the shaft and assembled parts to the rear, and 
remove the front universal joint yoke (fig. 2-170) 
from the wormshaft. 

(3) Remove the 10 bolts and lockwashers that 
secure the winch brackets to the frame side rails 
and front bumpers, and raise the left side of the 
winch sufficiently to permit removal of the drive 
shaft. 

(41 Pull the shaft forward to disengage the 
splined end of the shaft from the front yoke of the 
rear universal joint, and remove the shaft. Remove 
the collar (if so equipped) as tbc shaft ia removed. 

(5) Remove the locking wire from the set- 
screw in the rear universal joint yoke, loosen the 
setscrew, and remove the universal joint from the 
power-takeoff. Remove the woodruff key from the 

power-takeoff shaft. Remove the front universal 
joint from the drive shaft in the same manner. 

6. Inspwtion. 

( 11 Clean all parts. 
(31 Inspect the drive shaft for distortion. 

cracks. and damaged splines. 
(3) Inspect both universal joints for wear, 

binding, and damaged splines (front yoke of rear 
joint ). 

NOTE 
The front yoke should slide freely on the 
shaft to insure the safety feature of the 
shearpin. 
14) Inspect the power-takeoff drive shaft and 

the switch wormshaft for corrosion damage and 
burs. Remove minor scratches and burs with crocus 
cloth. 

i.5) Inspect the collar and all setscrews for 
cracks and damaged threads. 

(01 Replace parts that are unfit for further 
service. 

c. Installation. 
( 1 I Install a No. 817 or 127 woodruff key in 

the keyway at the front end of the drive shaft. 
Install the rear yoke of the front universal joint on 
the shaft, alining the keyway in the yoke with the 
key. Install the setscrew, tighten, and secure with 
locking wire (fig. 2-170). 

(2) Install the rear universal joint on the 
power-takeoff drive shaft in the manner described 
in c(l) above. 

(3) Apply a light coating of automotive and 
artillery grease to the splines of the drive shaft. 
With the winch raised as in a (3) above, insert the 
splined end of the shaft through the opening in the 
frame reinforcement from the front. Install the 
collar on the shaft (if so equipped), and insert the 
shaft in the front yoke of the rear universal joint, 
alining the journals of both universal joints. Push 
the shaft and assembled parts toward the rear. 

(41 Lower the winch into position, and aline 
the front universal joint front yoke with the worm- 
shaft. Install the yoke on the wormshaft, alining the 
shearpin holes. Install the shearpin and secure it 
with locking wire. 

(5) Install six lockwashers and bolts for the 
winch frame brackets and four lockwashers and 
berlqr for 411~ lwrnpe~ brackets. Tighten the bolts 
1’1 Vuly. 

(0) If 111~ tlrivc* s,fiaIt is equipped with a collar, 
r)osition the collar to provide s/8-inch clearance 
between the collar and the front end of the 
universal joint yoke; tighten the collar setscrew, 
and secure it with locking wire. 

2-156. Winch Cable 

a. Removal. Place the winch clutch shifter 
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handle in the DISENGAGED position (fig. 2-172) the setscrew that secures the cable to the drum, and 
and unwind all the cable from the drum. Remove remove the cable. 

Figure 2-172. Winch installed. 

6. Inspection. Inspect the wire rope for broken 
strands and rust or corrosion. Inspect the chain for 
damaged links or hook. Inspect the thimble and 
two clamps for wear or damage. Replace parts that 
are unfit for further service. 

c. Installation. 
( 1) Install the thimble on the chain, thread the 

wire through the chain link, and fit it on the 
thimble. Secure the rope with the two clamps and 
tighten the clamp nuts. 

(2) Clean the winch drum and apply a film of 
engine oil to the drum surface. Install the rope on 
the drum by passing it under the winch and around 
the drum at the rear so the cable will wind 
correctly. Attach the end of the wire rope to the 
drum with the setscrew. Wind the rope under 
power (para 2-156 d 

(I ) Start the engine and run at idle speed or 
slightly faster until normal operating temperature is 
reached. 

(2) Place the winch clutch shifter handle in the 
engaged position. 

(3) Apply the handbrake lever (S, fig. 2-91). 
(4) Release the clutch pedal and depress the 

accelerator pedal. 
(5 1 Operate the engine at an even speed to 

wind the cable. 

(6) To stop the cable, depress the clutch pedal 
and release the accelerator pedal. The winch safety 
brake will hold the load. 

(7) Place the power-takeoff shift lever in the 
wind (forward) position. If all the cable has been 
unreeled from the drum. guide the cable as it winds 
to keep the first layer of coils as close together as 
possible, thus preventing the next layer from 
pressing in between the coils of the preceding layer. 
After winding the cable on the drum, route the 
winch chain assembly under and over the left frame 
member, extend it across the front of the winch, 
and hook it over the right gusset (fig. 2-172). After 
the chain assembly has been secured, place the 
clutch shifter handle in the engaged position to 
prevent free spooling of drum. Clean and lubricate 
the cable and drum as prescribed in the lubrication 
order (LO 9-2320-212-121. 

2-157. Winch 

a. Removal. 
(1) Disconnect the winch drive shaft (par-a 2- 

153a 1. 
(2) Remove the four bolts and lockwashers 

that secure the winch to the bumper brackets (fig, 
Z-1691 and to the front bumpers. 

(3 1 Remove the six b&s and lockwashers that 
secure the winch to the frame brackets and to the 
frame side rails, and remove the winch. 
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(41 Remove the two bolts and lockwashers that 
secure each bumper bracket, and remove the 
brackets. Remove the four nuts and lockwashers 
that secure each frame bracket and remove the 
brackets. 

A. Installation. 
( 1 I Install the two frame brackets on the studs 

(31 Position the winch on the frame side rails 
with the bolt holes in the frame brackets alined with 
those in the frame. Install three lockwashers and 
bolts for each bracket. Install two lockwashers and 
bolts for each bumper bracket. Tighten all bolts 
evenly. 

(4) Connect the winch drive shaft front 
shearpin (para 2- 

eqaipped J (para 2- 

brake (para 2-153- 

in the winch. Install the four lockwashers 
0 / I 6-18SF nuts for each bracket. Tighten 
nuts. 

421 Jnstall the two bumper brackets on 
front of’ the winch and install two lockwashers 
bolts for each bracket. Tighten the bolts. 

and 
the 

the 
and 

universal joint and install the 
153c). 

(5 ) Position the collar I if so 
155c(6tl. 

16 I Adjust the winch saint!. 

b 1. 

Section XXVIII. PINTLE, LIFTING SHACKLES, AND SPARE WHEEL CARRIER 

2-158. General 

A pintle (fig. 2-l 73) is mounted on the frame rear 
crossmember of all models except the ambulance 
truck M43. 411 vehicles are equipped with four 
lifting shackles. two at the front and two at the rear. 
The hinged type wheel carrier (fig. 2-174) is 
mounted at the left side of the ambulance truck 
M43. The spare wheel for the cargo truck M37 is 
carried on a bracket at the front body panel (fig. 2- 
1751, and for the telephone maintenance truck 
M2OI it is stowed in a compartment in the body 
(fig. 2-176). 

TAIL GATE PIONEER TOOL MCK 

Figure 2-l 74. Spare wheel carrier (ambulance truck M43). 

HIP! GE SiPPORT ! 

t 
FTING SkACKLE 

PINTLr. 

Figure Z-ii.?. Tailgate. pintle. and lifting shackles. 

Figure Z-175. Front body panel and relared parts 

(cargo truck M.371. 
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Figure 2-l 76. Spare wheel stowage compartment 

(telephone maintenance trtick M201/. 

2-1.59. Responsibility 

Organizational maintenance operations include 

replacement of the pintle, lifting shackles, and the 
spare wheel carrier (ambulance truck M43 only). 

Z-160. Pi&e 

a. Removal. 
f I I Remove the cotter pin, slotted nut, and 

plain washer from the front end of the pintle 
adapter. and remove the pintle and adapter. 

(2) Remove the four nuts, lockwashers, and 
bolts (fig. 2-173) that secure the pintle to the 
adapter, and remove the adapter. 

(3) Inspect the lubrication fitting in the 
adapter flange. If the fitting is damaged, remove it. 

I). Installation. 

f 1) If the lubrication fitting was removed from 

the adapter flange i a (3) above), install a male 
lubrication fitting. 

(21 Position the pintle adapter on the pintle, 
alining the four bolt holes. Install four adapter bolts 
(from the pintle side). and install a lockwasher and 
nut on each bolt. Tighten the nuts evenly. 

(3 I Install the adapter through the frame 
crossmember and the adapter flange. Install the 
adapter washer and slotted nut on the pintle. 
Tighten the nut to permit free rotation of the 

adapter in the flange without end play, and install 

the cotter pin. 
14) Lubricate the pintle (LO 9-2320-212-12). 

2-161. Lifting Shackle 

a. Removal. All lifting shackles are removed and 

installed in the same manner. Remove the cotter 

pin and shackle pin that attach the shackle to the 
shackle bracket, and remove the shackle. 

b. Installation. Position thg shackle in the 

shackle bracket. Install the shackle pin and cotter 

pin. 
2-162. Spare Wheel Carrier (Ambulance Truck 

M43) 

a. Remove Spare Wheel Carrier. 
(1) Remove the spare wheel locking nut, and 

remove the spare wheel. 
(2) Remove the four nuts and lockwashers 

(fig. 2-1741 th t a secure the carrier hinge bracket on 

the bolts through the cowl left pillar. 
(3) Disengage the lock from the lock bolt, and 

remove the spare wheel carrier. 
6. Remove Lock Bolt and Related Parts. 

(I ) Remove the nut from the inner end of the 
lock bolt, disengage the lock bolt spring from the 

handle and the bracket, and remove the handle and 
spring (fig. 2-177). 

Figure 2-l 77. Hinged type spare wheel carrier inside lock lever 

(ambulance truck M4.3). 

(r! 1 Remove the other nut and plain washer 
from the lock bolt and remove the lock bolt from 
outside the driver’s compartment. Remove the 

spacer washer from the bolt. 
V. Install Lock Bolt and Related Parts. 

f I I Install the spacer washer on the lock bolt 
and install the lock bolt from outside with the slot 
down. 

I? I Install a lock bolt nut on the bolt to provide 
slight end play for the bolt (fig. 2-177). 

(3 I Position the spring over the lock bolt and 
tngage the short end of the spring in the front of the 
inner bracket. Install the handle on the bolt 
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(pointing toward the rear): wind the spring suf- 
ficiently to engage ?he long end of the spring over 
the handle (fig. Z-Iii\. 

(41 Install the other lock bolt nut on the end of 
the lock bolt. and tighten against the handle (fig. Z- 
1771. 

ft. Install Spar-c Wheel Carrier. 

11 I Position the spare wheel carrier hinge 

bracket on the four bolts in the cowl left pillar and 
engage the carrier lock with the lock bolt. 

(21 Install a lockwasher and nut on each of the 

four bolts. Tighten the nuts. 

(3 1 Operate the spare wheel carrier to check 
the alinement of the lock plate and lock bolt. If the 

hole in the lock plate does not aline with the lock 
bolts. loosen the four lock plate bolts (fig. 2-174); 
move the plate forward or back as required, and 
tighten bolts. (The bolt holes are elongated to 
provide for the adjustment.1 

(4 I Mount the spare wheel on the carrier and 
install the locking nut (fig. 2-178). 

(5 I Lubricate lock bolt regularly as specified in 
lubrication order. LO O-2320-2 12-l 2, to minimize 
wear on the locking lever. In the event the lever is 

worn and does not hold the tire carrier securely. 
repair the lever by building up the wear surface 
with acetylene welding. Use a welding rod and 
grind or file excess weld. Clean, prime, and paint. 

Figure 2-l 78. Hinged type spare wheel carrier 

(ambulance truck M43). 

Section XXIX. SPRINGS AND SHOCK ABSORBERS 

2-163. Description and Responsibility 

it. Description. 

( I t Semielliptical springs are provided at front 
and rear of all models. All springs are mounted in 
shackles at the rear end and in brackets at the front 
and. 

(2 I Front and rear shock absorbers are of the 
telescoping hydraulic type. 

(3) Proper maintenance of the springs is very 
important. since the springs affect the steering 
geometry of the vehicle. Constant flexing of the 
springs and repeated shock under severe operating 
renditions may cause loosening of spring clips (U 

bolts) or breakage of center bolts or leaves, 

resulting in hard steering and excessive tire wear. 
6. Responsibility. Organizational maintenance 

operations include tightening spring clip nuts (U 
bolt) replacement of springs, spring clips, U bolt 
shackles, spring bolts, shock absorbers, shock 
absorber bearings. and bearing retainers. A visual 
inspection will indicate whether replacement of 
parts is necessary. 

2-164. Front Springs and Related Parts 

a. Rernoual. Both front springs are removed and 
installed in the same manner. 
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f I ) Place the vehicle on a level floor. apply the 
hand brake. and block the rear wheels. 

(2) Remove the two nuts and lockwashers 
from each spring clip (J. fig. 2-144) U bolt. 

(3) Place a jack under the frame side rail just 

back of the front spring shackle. and raise the 
frame enough to relieve the load on the spring. 

(4) Remove the cotter pin and slotted nut from 
the spring bolt at the front bracket. 

(5 I Remove the lubrication fitting from the 
front spring bolt (fig. Z-GO). Remove bolt with 
drift and hammer. 

Figure 2-179. Spring bolts and shackles. 

(6) Remove the bolt that secures the rear end 
of the spring to the shackles (fig. 2-179 (4) and (5) 

above). 
(7) Support the spring clip (U bolt) plate with 

blocking from the underside (left side only) and 

remove the two spring clips (U bolts) and the axle 

bumper. Remove the spring. 
(8) If the spring shackles or the shackle bolt 

require replacement, remove the shackle bolt ( (4) 
and (5) above) and remove the shackles. 

b. Inspection. 
( 1) Clean the parts in drycleaning solvent or 

volatile mineral spirits and dry with compressed 
air. 

(2) Inspect the spring for worn and damaged 
bearings, weak and broken spring leaves, and loose 
and broken center bolt. Replace the spring, as 
necessary. 

(3) Inspect the spring bolt and shackle bolts 
for wear. damaged threads, and corrosion. 

(4) Inspect the inner and outer shackles for 
wear, cracks. or distortion. 

(5) Inspect the rear bracket bearing in the 
frame for wear or damage. Report an excessivelv 

worn or damaged bearing to direct support 
maintenance personnel. 

(0 I Inspect the spring clips (U bolts) for 
cracks. distortion. or damaged threads. 

(7) Inspect the front axle bumper for cracks 

or deterioration. 
(8) Replace all parts that are unfit for further 

srrviw. 
c’. Iust;~llation. 

NOTE 
When installing front springs. be sure to 
install the correct spring for the vehicle. 
Refer to tabulated data in paragraph 1-8. 
t I I Apply a film of lubricant to all spring bolts 

to facilitate installation. 
I3 1 If the shackles were removed ( a (8) above, 

position the outer shackle (fig. 2-l T9 1 over the 
bearing in the frame side rail with the offset down 
and toward the frame. Install a long shackle bolt 

through the shackle and the frame. with the flat 
side of the bolt head aline with the locking boss on 
the shackle. Install the inner shackle on the shackle 
bolt with the offset down and facing the outer 
shackle. Install a triple slotted nut on the bolt and 

tighten fingertight. 
(3 I Position the spring on the axle with the 

center bolt head in the recess in the axle housing 
and the front end in the front bracket (fig. Z-119). 
Aline the bolt opening in the spring and bracket 
and install a long spring bolt, with the flat side of 
the bolt head alined with the locking boss on the 
bracket. Install a triple slotted nut on the bolt and 
tighten fingertight. 

14) Aline the rear end of the spring between 
the inner and outer shackles, and install a short bolt 
with the flat side of the bolt head alined with the 
locking boss on the outer shackle. Install a triple- 
slotted nut on the bolt. 

(5) Tighten the nuts on the spring bolt in the 
front bracket to 40-50 foot-pounds torque. Install a 

cotter pin. 
(6) Tighten the nuts on the shackle bolts 

sufficiently to overcome end play when the spring is 
checked with a pry bar. 

NOTE 
Do not tighten the shackle bolt nuts ex- 
cessively, since it will cause spring 
breakage. 
(7) Position the front axle bumper on the 

spring over the center bolt nut with the offset side of 
the bumper toward the inside. and install the two 
spring clips t J, fig. 2-144) U bolts. 

NOTE 
Clips for the right front spring are longer 
than those for the left front spring. 
(8) Lower the frame and remove the jack. 
IO I Install two lockwashers and two c;io nuts 
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on each clip. Remove the blocking from the clip 
plate (left spring only). Tighten each spring clip nut 
to 130-140 foot-pounds torque. 

( 10) Install a lubrication fitting in each bolt 
and lubricate the bolts (LO 9-2320-212-12). 

(11) Remove the blocking from the rear 
wheels. 

Z-165. Rear Springs and Related Parts 

a. General. Two types of rear spring bolts have 
been used. On early production vehicles, the spring 
bolts are plain, whereas a groove is provided for the 
locking bolt on late production vehicles. 

6. Removal, Both rear springs are removed and 
installed in the same manner. 

( I ) Place the vehicle on a level floor, apply the 
hand brake, and block the front wheels. 

(2) Remove the two nuts and lockwashers 
from each of the two spring clips (J, fig. 2-144) U 
bolts. 

(3) Place a jack under the frame side rail just 
ahead of the front bracket of the spring to be 
removed and raise the frame enough to relieve the 
load on the spring. 

(41 Remove the nuts, lockwashers, and 
locking bolts that secure the spring bolts in the 
front bracket and the shackle (fig. 2-179). 

,j) Remove the lubrication fittings from the 
two spring bolts. Unscrew and remove the two 
bolts. 

(6 1 Support the spring clip plate (fig. 2-180) 
from the underside and remove the two spring clips 
and the spring clip seat. Remove the spring. 

SHOCK 

AB5ORBER 
BEAR’\NG DRACKET 

-% REAR SHOCK ABSORBERS 

RAPD 213467 
_- 

Figure 2-180. Rear spring and shock absorber. 

!‘I) If the shackle (fig. 2-1’791 requires 
replacement. remove the ‘bolt ((41 and (5) above) 
and remove the shackle. 

c. Inspection. 

i 1) Inspect the spring for worn and damaged 
bearings, weak and broken spring leaves, and loose 
and broken center bolt. Replace the spring, if 
necessary. 

(2) Inspect all bolts for wear, damaged 
threads. and corrosion. 

(3 I Inspect the shackle for worn and damaged 
bearings, damaged threads, cracks, and distortion. 

(4) Inspect the spring clips (U bolts) for 
cracks, distortion, and damaged threads. 

(5 ) Replace all parts that are unfit for further 
service. 

cl. Installation. 

NOTE 
When installing rear springs, be sure to 
install the correct spring for the vehicle. 
Refer to data (para l-8). 
( 1) If the shackle was removed ( a (7) above). 

position the shackle in the rear bracket (fig. 2-179). 
Install the spring bolt through the bracket and 
shackle, and tighten the bolt sufficiently to permit 
installation of the locking bolt. Install a locking bolt 
in the bracket. and a lockwasher and nut on the 
bolt. 

NOTE 
On early production vehicles, tighten the 
spring bolts in the frame bracket to 140- 
160 foot-pounds torque. 
4 2) Position the spring on the axle with the 

center bolt head in the recess in the axle housing. 
Install the clip seat (fig. 2-180) over the spring and 
install the two spring clips IU bolt1 over the spring 
clip (U bolt) seat, and through the holes in the clip 
plate, being careful not to damage the brake line. 

(3) Aline the front end of the spring with the 
front bracket (fig. 2-1’79) and install the bolt. 
Tighten the bolt and install the locking bolt ii 1) 
above I. 

(4) Aline the rear end of the spring with the 
spring shackle and install the bolt and locking bolt 
it I ) above). 

NOTE 
On early production vehicles, check action 
of the shackle with a pry bar to make 
certain- that the spring does not bind. 
Loosen the bolt slightly, if adjustment is too 
light. 
(5) Tighten the nuts on the three locking 

bolts. 
(61 Lower the frame and remove the jack. 
(7 1 Install two lockwashers and two spring 

clip i I! bolt) nuts on each spring clip (U bolt) (fig. 
Z-1481. Remove the blocking from the spring clip 
f I_! bolt1 plate. Tighten each spring clip (I_! bolt) nut 
to 130-l 40 foot-pounds torque. 

181 lnstall a lubrication fitting in each of the 
spring bolts, and lubricate the bolts CL0 9-2320- 
312-121. 

(91 Remove the blocking from the front 
wheels. 
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Z-166. Shock Absorber 

a: General. All shock absorbers are serviced in 
the same manner. They are stamped FRONT or 
REAR to identify their positions. 

b. Removal. 

(1) Remove the cotter pin, slotted nut, and 
bearing retainer that attach each end of the shock 
absorber to the anchor stud (fig. 2-180). 

(2) Remove the shock absorber and the four 
rubber bearings from the anchor studs. 

(3 1 If either anchor stud requires 
replacement. remove the cotter pin and slotted nut 
that secure the stud to the shock absorber bracket 
or the spring clip plate. and remove the stud and 
inner bearing retainer. 

c. Inspection. 
(11 Inspect the shock absorber for evidence of 

leaks. broken and damaged welds at the eyes, and 
distortion. 

(2) To check the operation of the shock 
absorber, clamp the lower end in a vise with the 
absorber in an upright position, operate the shock 
absorber several full strokes to expel air from the 
pressure cylinder, and observe the amount of 
resistance offered when the shock absorber is 
moved in either direction. If the shock absorber is 
operating properly. there will be noticeable 

resistance to any movement, without lost motion. 
Rotate the dust shield and observe whether it 
rotates freely without binding. Binding indicates 
distortion or damage of internal parts. 

(3) Inspect the rubber bearings for wear, 
cracks, and deterioration. Inspect the bearing 
retainers for cracks and distortion. 

(4) Inspect the anchor studs for wear, 
distortion, and damaged threads. Inspect the nuts 
for cracks and damaged threads. 

(5) Replace all parts that are unfit for further 
service. 

d. Installation. Be sure to install the correct 
shock absorber (a above). 

(1 I If the anchor studs and inner retainers 
were removed ( b (3) above), install retainers and 
new studs in the shock absorber bracket and the 
spring clip plate. Install a triple slotted nut on the 
stud, tighten, and install a cotter pin for each stud. 

(2 1 Place a bearing in each side of each eye of 
the shock absorber with the small diameter of each 
bearing toward the eye. Install the shock absorber 
(large end up) with the bearings on the anchor 
studs (fig. Z-180). 

(3) Install a bearing retainer and a triple 
slotted nut on each stud. Tighten the nuts and 
install a cotter pin for each stud. 

Section XXX. CAB AND BODIES 

2-167. Description and Responsibility 

a. Cab. A steel cab with removable top cover is 
used for the cargo truck M37, and telephone 
maintenance truck M201. Organizational main- 
tenance operations include adjustment of the doors 
and door glass and replacement of windshield. 
toeboards, seat cushions and seat back cushions. 
top cover. rear view mirror, liquid container strap 
and chape. various weather seals. and cab hold- 
down bolts and springs. 

1). Body (Cargo Truck M-37 ana Telephone 
.%~aintcnancc Truck M2011. Organizational 
maintenance operations include replacement of 
body holddown bolts, reflectors, and canvas items 
for both trucks: and replacement of roof bows. 
ridge pole. safety strap. pioneer tool rack. tailgate. 
and tool compartment door handles for the cargo 
truck M37. 

(‘. I~Oli\ IAmhulance ‘I’ruck .M4.31. Organ- 
izational maintenance operations for the am- 
bulance truck M43 include adjustment of the 
driver’s compartment door and door glass, and the 
patient’s compartment rear door: and replacement 
of body holddown bolts. litter stowage, holddown. 
and safety straps. blackout curtains, ventilator 
blower motors and switches, rear door hinges, the 

personnel heater 
weatherseals in 

and related parts, various 
the driver’s compartment, 

toeboards, and cushions for the driver’s and at- 
tendant’s seats and seat backs. Items in the driver’s 
compartment which are identical to corresponding 
parts in the cab t a above I are serviced in the same 
manner. 

2-168. Cab and Body Holddown Bolts and Re- 
lated Parts 

;t. General. If any of the cab or body holddown 
bolts or related parts are lost or damaged, they 
must be replaced. 

1). Rcplaccrncnt. Remove broken or damaged 
parts and install new parts as required. Figure 2- 
18 1 shows holddown bolts and related parts for the 
cab. Figure 2-182 shows body holddown bolts and 
related parts for the cargo truck M/IRY. Figure 2-183 
shows body holddown bolts and related parts for 
the ambulance trurk VI43 and figure Z-184 shows 
body holddown bolts and related parts for the 
tclephont maintenance truck M20 I. Rrfer to the 
caorroct illustration fl.,r the parts to be replaced and 
the sequence of removal and installation. Tighten 
all parts. 
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FRONT-RIGHT REAR FRONT-LEFT 

I 
w 

/PIN HOLE 

TA ooo834 

A 1’1 ain washer 

R Pad 
C Plain washer 

I) Compression spring 

k: Plain washer 

F Nut 

G Cotter pin 

H Hokldown bolt 

J Plain washer 

K Pad 

I, Lockwasher 

M Nut 

N Capscrew 

I’ Nut 

Q Compression spring 

Figure i’-181. Cab holddown bolts and related parts. 

A Cafiscrew 

J3 I’acl 
C I’lain washer 

I) Lockwasher 

E Nut 

F Pad 

G Step bolt 

H Pad 

J l’lain washer 

K Lockwasher 

L Nut 

M Pad 

N Step bolt 
1’ Pad 
Q Plain washer 

R Lockwasher 
s Rut 

Figure 2-182. Body holddown bolts and related parts 
(cargo truck M3 7). 
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A Body holddown belt 

R Plain washer 

C Pad 
I) Lockwasher 

E: Nut 
F Body holddown bolt 

G Plain washer 

H Pad 

J Lockwasher 

K Nut 

I, Pad 
M Body holddown bolt 

N Plain washer 

1’ Pad 

Figure 2-l 83. Body holddown bolts and related parts (ambulance truck M431. 

Q Lockwasher 

I< Nut 

S Pad 

‘1‘ Nut 

U Lockwasher 

V l’ad 
W Plain washer 

X Body holddown bolt 

Y Pad 
% Body holddown bolt 

AA Pad 

BB Lockwasher 

CC Nut 
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Section I. 

3-l. scope 

This chapter contains instructions for 

organizational maintenance on vehicle special 

CHAPTER 3 

MATERIEL USED IN CONJUNCTION WITH MAJOR ITEMS 

‘GENERAL 

purpose kits and materiel used in conjunction with 
major items. 

Section II. loo-AMPERE, 28-VOLT GENERATING SYSTEM 

3-2. General 

A. Description. The loo-ampere, 28-volt 

generating system is comprised of batteries, 

generator (alternator), rectifier, generator 

regulator. and necessary connecting cables. The 
three-phase, alternating current produced by the 

generator (alternator) is changed to direct current 
by the rectifier and transmitted through the 
generator regulator. The regulator maintains the 
voltage at a proper level for charging the batteries 
and for operating the vehicle electrical system by 
controlling the output of the generator (alternator). 

6. Checking Procedure. Coordinate checking 
procedures with direct support maintenance 
personnel. 

c. Diqmams. The external wiring diagram (fig. 
Z-581 outlines the test points to be used. The 
schematic diagram of the system is shown in figure 
z-50. 

3-3. Voltage Output Test and Adjustment 

NOTE 

The voltage regulator has two openings 
with removable plugs which provide access 
to the voltage rheostat. The plug in the side 
of the regulator box can be removed and a 
screwdriver inserted in the slotted shaft in 
the regulator box to turn the rheostat. 
Removing the plug in the regulator cover 
will reveal a knurled knob on the same 
rheostat shaft. Turn the shaft or the knob 
attached to it clockwise to increase the 
voltage, counterciockwise to decrease the 
voltage. 

NOTE 
When installing plug, coat the threads with 
nonhardening sealing compound (FSN 
8030-656-1426. 1 pt. can, MIL-S-45180). 

a. Testing Present Adjustment. With the meter 
set at 50 volts, connect voltmeter across the battery 

leads or from the starter post to ground. Start the 
engine. While the engine is idling, read the volt- 
meter. If the meter reading is between 27 and 28 

volts, the generating system is performing 

satisfactorily. 

b. Adjust Voltage. If the voltage output is not 

satisfactory, run the engine at a fast idle for 15 

minutes with the lights on to charge the battery 

under load and to warm up the generating system. 

Then adjust the regulator until the meter indicates 
27.5 volts. If the voltage cannot be adjusted to 27.5 
volts by this method, go on to the following tests to 
determine the cause. 

NOTE 
If the results of any check or test or any 
component do not agree with the figures 

given. the. faulty component will be 

replaced and the voltage adjustment 

repeated. 

3-4. Visual Check 

a. Check Belts. Check all belts for breaks or 
looseness. Check to insure that the alternator turns 

when the engine is operating. 
6. Cheek Components. Inspect for burned 

components. Check the rectifier for evidence of 
blistering. flaking, and reddened burn spots. 

Damaged areas over l-inch in diameter indicate a 

faulty rectifier. 
NOTE 

When necessary to clean the rectifie to 
perform a proper inspection. use a soft 
bristle brush or a soft, dry cloth. Neler 
scratch the coating on the plates. 

c. Check Wiring. Check the wiring for 
corrosion. breaks. and loose connections. Pay 
particular attention to battery connection?. ‘l’hcy 
must be clean and immovable with hand pressure. 

X-5. Wiring Test 

Check each harness as a part of the test of each 
major component. Check receptacle c*onncc~ti~~ns at 
the same time. If visual inspection disc,toses a 
harness that appears faulty check as folio\\ l : 

il . Cheek Continuity. With the Ir;:rrles~ 

disconnected at each end and the meter set on the‘ 1~ 

x 100 scale, check each harness from each pin to it> 
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socket on other end. No resistance should be in- 
dicated. 

NOTE 
Not all pins and sockets are used. See the 
external wiring diagram (fig. Z-581, and 
check only those circuits in use. 

6. Check for Grounds. With the meter set on the 
R x 100 scale, check each harness from metal 
harness shielding. The meter should indicate in- 
finite resistance (open circuit). 

3-6. Generator Tests 

a. Check Three-Phase Winding Con- 

tinuity. With the ignition off. disconnect the 
generator-to-rectifier harness at the generator. With 
the meter set on the R x 1 scale, check from the 
large pin A to the large pins B and C, then check 
from large pin B to large pin C. The meter should 
indicate no resistance. 

6. Check for Grounds. With the meter set on R x 
100 scale, check pins A, B, and C to generator 
ground (or frame). The meter should indicate 
infinite resistance (open circuit). 

c. Check Field Resistance.Remove the generator 
belts from the generator pulley. With the meter set 
on the R x 1 scale, check the reading from pin D to 
pin E on the generator receptacle and record the 
reading. Turn and stop the generator five times, 
recording each reading. If the most frequent 
reading (i.e., at least 3 out of 5 1 is less than 4 ohms, 
field resistance is presumed correct. 

d. Test Receptacle and Harness. Reconnect the 
harness to the generator, and disconnect the same 
harness at the rectifier. Repeat tests a through c 
above. Results should be the same. This procedure 
tests continuity through the receptacle and harness, 
and tests the harness for grounds. 

3-7. Rectifier Test 

a. Test Reverse Current Resistance. With the 
ignition off, disconnect the harness assemblies at 
the rectifier. Set the meter on the R x 100 scale, and 
connect the red lead (+ ) to pin D on rectifier-to- 
regulator receptacle of the rectifier. Touch the other 
lead to each of three large sockets (A, B, and Cl, in 
turn. on the rectifier-to-generator receptacle of the 
rectifier. Record the meter readings. A variation of 
more than 25 ohms between any two readings 
indicates a faulty rectifier. This test checks one side 
of the rectifier. To test the other side place the black 
lead (-1 of meter on pin C of rectifier-to-regulator 
receptacle and again touch the other lead to each of 
the three large sockets (A. B. and C 1 of the rectifier- 
to-generator receptacle. Record three readings. 
Variation between any two readings should not 
exceed 2.5 ohms. In addition. \-ariation between any 
two readings in both sides of the rectifier should not 
be more than 2.5 ohms. 

6. Test Field Circuit Through Rectifier. With 
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meter set on R x 100 scale, check from small pin B 
to socket D and from small pin E to socket E on the 
rectifier receptacles. The meter should indicate no 
resistance. 

c. Test Receptacle and Harness. 
(1) Reconnect both harnesses to the rectifier. 

Then disconnect the same harnesses at the 
regulator and the generator. Repeat tests a and 6 
above through the harnesses. The results should be 
the same. 

(2) Disconnect both harnesses completely and 
make a ground test of each (para 3-S). 

3-8. Regulator Test 

a. Test Load Relay. Connect the entire system. 
Disconnect the rectifier-to-regulator harness at the 
regulator. With the meter set on the 50-volt dc 
scale, connect the leads to small B and small E of 
the receptacle, and turn on the ignition. The Load 
relay should close with an audible click, and the 
meter should show battery voltage (22 to 24 volts). 

6 . Check 5-Ohm Adjustable Resistor 

Resistance. Disconnect the battery-to-regu!ator 
harness. With the meter set on the R x 1 sdale and 
with the engine off, check from socket C to socket 
D on the voltage regulator. With the adjustable 
voltage control set at its fully clockwise position, the 
meter should indicate 26 * 1 ohms. With the 
voltage control set at its fully counterclockwise 
position, the meter should indicate 21 -C 1 ohms. 

c. Check Carbon Pile Resistance. Check from 
socket C to socket B. The meter should indicate 
approximately 1 ohm. 

d. Test Receptacle and Harness. 
( I) Reconnect the rectifier-to-regulator 

harness at the regulator. Disconnect the same 
harness at the rectifier. Repeat tests a through c 
above through the harness. The results should be 
the same. 

(2 I Remove both ends of rectifier-to-regulator 
harness and test them for grounds (para 2-33). 

c. Check Line Switch Resistance. Disconnect the 
regulator-to-battery harness at the voltage 
regulator. With the meter set on the R x 100 scale, 
check from pin A to socket C on the regulator; the 
meter should indicate infinite resistance (open 
circuit 1. 

/. Chcrk I,oad Relay Coil Resistance. With the 

meter sf‘t on thp R x 100 scale, check from pin F to 

pin (1 w thy rcuulator. The meter should read 175 
* IO c~lini~. 

,c. (,~~~.l+ .Ifr~nI~~r Continuity. Next, check pin A 
to pin B on the regulator. No resistance should be 
indicated. 

3-C). Battery Test 

;I. (:hcck Battery Voltage. With the meter set on 
the .jO-volt dc scale, check the no-load battery 



voltage. The meter should read approximately 24 

z!z I volts. 
1). TcBst flattery Capacity. Crank the engine with 

the ignition off. The meter should read 18 volts or 
higher during cranking. 

CAUTION 
Do not crank longer than 30 seconds. 

C. Tclst Battery Cable. 
(I 1 Check from contact A of the battery 

harness to ground. The meter should indicate 

battery voltage. 
(2 I Connect a jumper from contact A to B of 

the regulator-to-battery harness. Turn on the 
ignition. and check from contact F to ground; the 
meter should indicate battery voltage. 

3-10. Generator, Generator mounrrng 
Bracket, Cable, and Generator 
Regulator 

il. Kwnow Generator. 
I 11 Disconnect the battery-to-ground cable 

from the negative (-1 post of the outer battery (fig. 
2-23 I. 

(2 I Disconnect the generator-to-rectifier cable 
at the generator receptacle (fig. 3-1 I, using a 
suitable wrench. 

1.3) Remove the adjusting arm bolt, flat 
washer. and lockwasher securing the adjusting arm 
to the generator. Push the generator toward the 
engine. and remove four drive belts from the 
generator pulley. 

(41 Remove the two nuts, lockwashers, and 
bolts securing the generator to the mounting 
bracket. and remove the generator. 

NOTE 
Removal and installation instructions for 
the generator mounting bracket are 
provided in oaragraph 2-33. 

Figure 3-1. Generator and regulator. installed.. 

I>. Nemor:e Generator Pulley. 
(11 Remove the self-locking uut and lock- 

washer securing the generator pulley to the ar- 
mature shaft. 

(2) With a suitable puller. remove the 
pulley from the shaft. Remove the woodruff key. 

c. Inst;lil (;c~nc~rator I’trllcy. Install the woodruff 
key in the armature shaft. and install the pullev on 

the shart (nub toward tne generator). alining the 
kcyway in the pulley with the key. Install the 
wasbcr and self-locking nut. ‘l’ighten the nut to 75 
to 80 foot-pound torque. 

tl. Install Gcncrator. 
NOTE 

Before installing the generator, see that the 
generator mounting bolts and nuts are 
thoronghly clean and the contacting 
surfaces of the bracket and generator heads 
are clean to insure a good ground con- 
nection. 
(11 Mount the generator in position on the 

mounting bracket ‘and install the bolts, lock- 
washers, and nuts removed in a (4) above. Do not 
tighten the nuts. 

NOTE 
Install the bolts with their heads toward the 
front of the vehicle. 
(2 1 Attach the adjusting arm to the generator 

with the bolt. washer, and lockwasher removed in a 

(3) above. Push the generator toward the engine, 
and place the four drive belts on the pulley. 

(3 1 Pull the generator outward and tighten the 
adjusting arm. Adjust the tension on the drive belts 
as required until 20-25 foot-pounds of torque are 
required, on a torque wrench applied to the 
generator pulley nut, to cause the pulley to slip. 

(4) Tighten the hexagon-head bolts securing 
generator to the generator mount to 60-70 foot- 
pounds torque. 

(5 1 Tighten the adjusting arm-to-engine-block 
bolt to 30 to 35 foot-pounds torque. 

(6) Tighten the adjusting arm-to-generator 
bolt to 35 to 40 foot-pounds torque. 

(‘7) Connect the generator-to-rectifier cable to 
the generator receptacle. Tighten the cable con- 
nector securely, using a suitable wrench. 

c. Replace Generator-to-Rectifier Cable. 
( 1) Removal. Disconnect the cable from the 

generator and rectifier receptacles, using a suitable 
wrench. Remove the cable. 

(2) Installation. Determine which end of 
cable matches the rectifier receptacle, and install it 
on the rectifier; and then install the opposite end on 
the generator. Tighten the connectors, using a 
suitable wrench. 

(3) Connect the battery-to-ground cable to the 
negative t-1 post of the outer battery (fig. Z-23). 

f. Generator Regulator. 
( 1) Removal. 

(a) Disconnect the battery-to-ground cable 
from the negative (-1 post of the outer battery (fig. 
2-23 1. 
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(11) Disconnect the rectifier-to-regulator and 
regulator-to-battery cables from the regulator 
rec*cptac:les with a suitable wrench. Remove the 
coa hit> from the receptacle. 

(VI Remove the four nuts and washers 
securII1F: tne regulator to the bracket, and remove 
thr regulator. 

i 2 I Installation. 
(;I) Connect the rectifier-to-regulator and 

regulator-to-battery cables to their respective 
receptacles on the regulator. 

lb) Install the regulator on the support 
bracket. and secure it with the nuts and washers 
removed in ii 13 1 above. 

/v) Tighten the rectifier-to-regulator and 
regulator-to-batterv cables connectors at the 
receptacles using a suitable wrench. 

(d) Connect the battery-to-ground cable to 
the negative (-1 post of the outer battery (fig. 2- 
231. 

S-11. Rectifier 
;I. Rc~moval. 

11) Disconnect the generator-to-rectifier ana 
rectifier-to-regulator cables from the rectifier with a 
suitable wrench. 

(21 Remove the radiator brush guard and the 
rectifier from the vehicle. 

(31 Remove the two nuts, lockwashers, and 
screws securing the rectifier to the brush guard, and 
the remove rectifier. 

12. Installation. 
(I) Install and secure the rectifier to the 

brackets on the radiator brush guard with the two 
screws, lockwashers, and nuts removed in a (3) 
above. 

(2) Install and secure the radiator brush 
guard to the vehicle with the bolts, lockwashers, 
and nuts removed in a (2 1 above. 

13 ) Connect the generator-to-rectifier and 
rectifier-to-regulator cables to their respective 
receptacles on the rectifier. and tighten the con- 
nectors with a suitable wrench. 

3-12. Rectifier-To-Regulator Cable 

a. Removal. Disconnect the cable from the 
rectifier and regulator. using a suitable wrench. 
Remove the cable. 

11. Installation. Determine which end of the 
cable matches the rectifier receptacle: and connect 

the cable to the rectifier, and then the opposite end 
to the regulator. Tighten the connectors with a 
suitable wrench. 

X-13. Fan Drive Pulley 

Kcmovc~ and Install the fan drive pulley as 
described in paragraph 2-96. Adjust the fan belts 
(para 3-IOnr.711. 

NOTE 
The fan drive pulley for the loo-ampere 
generator has four grooves. 

3-14. Fan and Generator Belt Set 

il. Kf’l~l Ol'ill. 
( 11 Loosen the generator-to-generator support 

attaching bolts. Loosen the adjusting arm capscrew 
at the engine block. Loosen the generator adjusting 
arm capscrew. 

Belts are supplied in matched sets and 
should be replaced in sets. 

1). Installation. 

12 I Push the generator toward the engine 
block and remove the fan and generator belts from 
the generator fan pulley. 

(31 Remove each belt from the water pump 
pulley and the crankshaft pulley. 

NOTE 

(11 Install each belt on to the crankshaft 
pulley and onto the water pump and generator 
pulleys. 

(2 1 Adjust belt tension as prescribed in 
paragraph 3-10 d (3). 

(3) Continue to secure the generator at its 
mounting points as prescribed in paragraph 3- 
lOd(4). (51, and (61. 

3-15 Jumper Cables 

The following procedure should be strictly adhered 
to when starting an engine in a vehicle equipped 
with an ac-dc. loo-ampere, 28-volt, generating 
system by use of jumper cables from another 
vehicle battery. 

a. Connect the battery jumper cables; positive to 
positive and negative to negative. 

b. Proceed in the usual manner to start the 
engine. 

c. Remove the battery jumper cables im- 
mediately after engine has started, removing 
negative cable first. 

Section III. PERSONNEL SHELTER HEATER KIT 

3-16. Description 

The components of the personnel shelter heater kit 
are : 

il. Engine Primer System. A hand-operated, 
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plunger pump is provided to introduce a fine spray 
of gasoline into the engine intake manifold to 
facihrarc startmg the engine in extremely cold 
weather. The priming action complements the 



action of the carburetor choke and is only required 
to start engines that are cold-soaked. Normal 
starting by use of the choke control alone will be 

emnloyed in all possible cases. 

NOTE 

On late vehicles, the engine primer set is 

not issued as a component of the personnel 

heater kit, but as a supplementary con- 
version kit if required. Vehicles not 
provided with a primer pump by the 
manufacturer will be so equipped when the 
personnel heater kit is installed. 

6. Radiator Winterfront Cover. A radiator 

winterfront cover is provided to reduce the flow of 
cold air entering the engine compartment through 
the radiator. An adjustable flap permits manual 
control of the flow of cold air through the radiator, 
in accordance with the readings on the engine 

temperature gage. In this manner, the engine 

temperature can be quickly raised and kept at 
normal operating levels in subzero weather areas. 

(‘. I’wsonnel Heater. The personnel heater is of 

the blower type. It distributes heated air through 

ducts and a heat diverter to the body of the vehicle 

and to the windshield glass for defrosting purposes. 

Fuel for the heater is drawn from the vehicle fuel 
system. A damper in the heat diverter provides for 

distribution of heated air to the vehicle cab com- 
partment and /or to the windshield glass in the 
proportions desired. Operation of the heater is 

controlled electrically by a heater control box. 

S-17. Application 

;I. The personnel heater kit is for use in areas 
where the normal temperature during the coldest 
period of the year is so F. and lower. 

b. The personnel heater kit is installed on 
vehicles equipped with either a soft-top of hardtop 

closure. A separate personnel heater kit of the same 
type is installed in the body (patients’ com- 
partment) of the ambulance truck at the time of 

manufacture. 

3-18. Responsibility 

The concern of the organizational unit is restricted 

to tests and adjustments only. 

3-19. Tests 

a. Tnitiaf Starting. 
i I ) Turn on the heater fuel shutoff cock at the 

fuel pump, under the engine hood. 
(2) Start the engine. 
\3) If the kit 1s equipped with a neater COIIUV~ 

box SW-G486267, proceed as in la) below) if 
heater control box SW-G486824 is used. proceed as 
in (11) below. 

la) Turn the heat control thermostat to the 
high position. Hold the safety valve switch in its 

RESET position for about 30 seconds and reIease 

it. Snap the heater switch to ON. Warm air should 

be felt at the heat outlet within 3 minutes. Adjust 

the thermostat for desired temperature. 

(b) Turn the HI-LO switch to HI. Hold the 

safety valve switch in its RESET position for about 

30 seconds and release it. Snap the heater switch to 
ON. Warm air should be felt at the heat outlet 

within 3 minutes. Move the HI-LO switch to HI or 
LO for desired temperature. 

(4) After the heater has been in full operation 

for 3 or 4 minutes, turn the switch to OFF for a 
check. Burning in the heater should stop within 45 
seconds, but both blowers should continue to 
operate for about 2 minutes to cool and purge the 

heater. 
NOTE 

If the heater is started while the unit is still 
purging, ignition will not take place until 

the purge period is over. 
il. Heater Fails to Start. If no warm air is felt at 

the heat outlet within 4 or 5 minutes, proceed as in 

(1) and (21 below. 
(1) If heater control box SW-G486267 is 

used, push in the circuit breaker reset button, and 

make a second attempt to start ( a (3 1 Cal above). If 
the heater fails to start after the third attempt, 
make no more attempts to start it. The heater 
requires servicing. 

(2) If heater control box SW-G486824 is 

used. make a second attempt to start 

l a (3) (1~) above). If the heater fails to start on the 
third attempt. make no more attempts to start it. 
The heater requires servicing. 

(‘. Operation of Heater. After the heater has 

been started and satisfactorily checked the first 
time, it will only be necessary to start the engine 

and turn the heater switch on for subsequent starts, 
if shut-down periods are not sufficiently long to 

chill the system. 
ri. Stopping the Heater. 

. 

f I ) Snap the heater switch to OFF. 

(21 Burning in the heater should stop in about 

2.5 seconds. but both blowers will continue to 
operate for 2 or 3 minutes to cool and purge the 
heater of unburned gases. The blower motors will 
stop when the heater is sufficiently cool. 

(*. Ifc*atcar b’ails to Start. Follow instructions on 
the operating instruction plate Ifig. 3-2). If the 
heater still fails to start, perform the checks 
described in (1 1 through (4) below. using the low 
voltage circuit tester. 
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* WlRiNG DtAGRAM PLATE 

RAPD 196246 

Figure 3-2. Data and mstruction plates in patient compartment (ambulance truck M431. 

(1 l Check ior current at heater (fig. 3-5). 

Figure 3-3. Checking jor current at ~ea~rn. 

la) Kemove the guard from the top of tne 
heater to provide access to the electrical con- 
nections. 

lhl Connect the voltmeter positive (+ 1 test 
lead to the voltmeter positive (+ 1 terminal. and 
attach the (*lip end of the lead to the No. 3 con- 

nection on the heater terminal strip. 

Icj Connect the voltmeter negative (-1 test 

lead to the 50 YOLTS terminal of the tester, and 
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attach the clip end of the lead to a suitable ground 
on the heater rase. 

(d) Observe the voltmeter lower scale. If the 

voltmeter does not show battery voltage (ap- 

proximately 24 volts). proceed with (2) below. 

(2 1 Check for current through the heater 
c.irruit breaker. 

(al Disconnect the cable (4001 from the 

heater circuit breaker. 

(11) Refer to paragraph 2-37 b (21 for the 

method of checking for current through the circuit 

breaker. 
/c) If the voltmeter stays at zero and 

c-m-rent is not flowing through the circuit breaker, 
proceed with (31 below. If current is flowing 
through the circuit breaker, proceed with (41 
below. 

(3 I Check for current to circuit breaker. 

(;I) Remove the cable (111 from the heater 
circuit breaker. 

lb) Refer to paragraph 2-37 b (31 for the 

mrthod of checking for current to the circuit 

breaker. 

I<) If battery voltage is indicated on the 
lower scale of the voltmeter, replace the circuit 
breaker. If the voltmeter stays at zero and current is 
not flowing to the circuit breaker, notify direct 

support maintenance personnel. 

ldl Connect the voltmeter negative (-1 test 



lead to the SO VOLTS terminal of the tester, and 

attach the clip end of the lead to a suitable ground 

on the blower. 
(c) Observe the voltmeter lower scale. If the 

voltmeter indicates battery voltage (approximately 
24 volts). an open circuit between the cable con- 
nector and the heater is indicated. Notify direct 

support maintenance personnel. 
(4) Check heater control. If current to the 

heater is indicated by (1 I above. or if it is 
established by corrective measures prescribed in 

(21. (3). and (4) above, and the heater will not 
start, the heater control is faulty. Notify direct 

support maintenance personnel. 

1.5) Ncatcr faulty. If the heater will not start 

after t 1 I through (5 1 above have been performed, 

notify direct support maintenance personnel. 

10) Kernot*c testing equipment. When the 

checks have been completed, remove the testing 
equipment, connect all cables, and install the 
blower inspection cover, the instrument cluster, and 
the heater guard, 

/. Ilcaatcr Starts but Will Not Burn. 
( 1) F’nel does not reach the heater control 

ralw. Check for fuel flow to the heater control 
valve. 

fa) Disconnect the fuel line at the heater 

control valve, and attach a length of hose to the 

open fuel line. Insert the other end of the hose in a 

suitable container. 
(1~) Turn the heater switch on and note 

whether fuel flows into the container. 

(cl If no fuel flows or if flow appears to be 

insufficient, check for a restricted fuel filter or fuel 

lines, or an inoperative fuel pump. 
(2) Igniter faulty. If sufficient fuel is reaching 

the control valve, and the combustion motor runs 
when the switch is turned on, the igniter is faulty. 

(3 1 Zicater faulty. If the heater fails to burn 
after ( I I and (2 1 above have been performed, notify 
direct support maintenance personnel. 

(4) Check for current to heater control cable 
(/+‘ig. J-4). If current flows through the heater 

circuit breaker. but does not reach the heater, 
proceed as outlined in (a) through (c) below. 

(al Remove the right ventilating blower 
inspection cover at the upper corner of the, driver’s 
compartment. 

(1)) Disconnect cable 400-B at the cable 

connector. 
(cl Connect the voltmeter positive (+ ) lead 

to the positive (+ ) terminal of the low voltage 

circuit tester, and attach the clip end of the lead to 
the terminal of cable 400-B. 

Figure 3-4. Checking for current at heater cable. 

LJ. Thermostat Does Not Control Temperature 
(1Ivatc.r Operates Satisfactorily). Replace ther- 

mostat (para 2-95). 
h. Post-Test Protection. Spray all components 

jf the winterization kit with ignition insulation 
compound. 

3-20. Adjustment of Radiator Winterfront 

Cover 

a. During stand-by periods, the winterfront 

cover must be completely closed. 
h. During vehicle operation, the driver should 

constantly note the reading on the temperature 

gage. To perform the work for which it is designed, 

in an efficient and economical manner, the engine 

must operate at temperatures ranging from 170’ 
to 180° F. Extreme cold will adversely affect 
engine performance by preventing the coolant (and 
working parts) from attaining the desired tem- 

perature. Continuous operation at relatively low 
engine temperatures wastes fuel, increases engine 
wear, and causes sludge that affects engine per- 
formance and reduces power. 

c. Keep the winterfront cover fully closed until 
the engine temperature increases beyond 180’ F., 
at which point the engine thermostat starts to open. 

d. If the temperature exceeds 180° F., raise the 
flap on the winterfront cover, and strap it in 
position. If the temperature continues to increase 
consistently beyond 180’ F., after the flap is fully 

open, remove the radiator winterfront cover 

completely to prevent overheating of the engine. 
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NOTE 
If the hood blanket cover provided with the 
powerplant heater kit is installed, it should 
first be removed and the tests continued. 

removed. it must be stowed safely and 
carefully in the vehicle with canvas curtains 
for future use. Care must be taken not to 
lose or misplace the retaining springs and 

When the radiator winterfront cover is hooks. 

Section IV. VENTILATOR BLOWER MOTORS 

(AMBULANCE TRUCK M43I 

AND SWITCHES 

3-21. General 

The left and right ventilator blower motors and 

switches are serviced in the same manner. The 
blower motors are not interchangeable. since they 
rotate in opposite directions-the left motor rotates 
clockwise and the right motor counterclockwise as 
viewed from the rear end of the motor shaft. 

3-22. Removal and Installation of Ventilator 
Blower Motors and Switches 

:i. Remove blower motor (Fig. 3-5 and 3-6). 

Figure 3-5. Kemoval or installation of ventilator 

blower motor. 

Figure 3-6. Blower motor. wheel, and related 

parts-exploded view. 

( 11 Remove the five lockwasher screws that 

secure the hlowcr inspection cover in the driver’s 

compartment. and remove the cover. 
(2 1 Disengage the motor cable connector from 

the connector clip. and disconnect the cable at the 

connector. 
(31 Remove the five screws that attac!. ‘he 

motor retainer to the blower housing (one of the 
screws attaches the motor ground cable and 
another the cable connector clip). Pull the motor 
and retainer from the blower housing. 

(41 Loosen the setscrew that secures the 

blower wheel on the motor shaft. and remove the 
wheel. 

(51 Remove the nut. lockwasher. plain 

washer. and grommet from each of the two studs in 

the motor. and remove the motor retainer and 
motor gasket. 

6. Install Blower Motor (figs. 3-5 and 3-6). Be 
sure to install the correct motor for the blower being 
serviced ( a above). 

(1) Position the motor gasket and the motor 
retainer over the shaft end of the motor. Install a 
motor grommet. a plain washer, a lockwasher, and 
a nut on each motor stud, and tighten the two nuts. 

(2 I Place the blower wheel on the motor shaft 
with the open end of the wheel away from the 
motor. 

NOTE 
Left and right blower wheels are not in- 
terchangeable. The blower wheel blades 
must slant in the direction of motor 
rotation. 

Aline the setscrew opening with the flat on the 
shaft, and position the wheel so that the hub of the 

wheel is flush with the chamfer on the end of the 
motor shaft. Tighten the setscrew. 

(31 Position the motor retainer and motor in 
the blower housing with the motor cable at the top 
for the right blower or bottom for the left blower. 
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Install the five panhead tapping screws, attaching 

the motor ground cable and connector clip. Tighten 

the screws evenly. Connect the blower motor cable, 

and insert the connector in the clip. 
(4) Position the blower inspection cover at the 

corner of the driver’s compartment. Install a 
panhead lockwasher screw for each of the other 
four holes. Tighten the screws. 

c. Replace Ventilator Blower Switch. Both 
ventilator blower switches are serviced in the same 
manner and are identical. 

\ I I ,\cr‘l”rc UN two screws that secure C1.r 

heater control panel inspection cover to the front 

side of the partition. Remove the three cable 
connectors from the connector clips on the inner 
side of the cover, and remove the cover. 

(2) Separare the switch canles ai the cable 

connectors (one cable to the blower motor and one 

to the double connector 1. Remove the grommet and 

bushing from each cable and remove the cables 

from the connector shells. 
(3) Remove the four screws that secure the 

switch plate to the rear side of the partition (fig. 3- 

21. and remove the switch plate with attached 
switch and cables. Remove the two screws that 
secure the switch to the plate, and remove the 
SW itch. 

(4) Position the new switch on the switch 

plate, and install the two roundhead screws. 

Tighten the screws. 
(5) Insert the two cables through the opening 

in the partition, position the switch plate, and 
install the four screws (fig. 3-2). Tighten the 
screws. Be sure the switch is in the OFF position. 

(6) Insert one cable terminal through the 

double connector shell, install the bushing and 

grommet. and connect the cable terminal. Engage 
the double connector shell. Install the connector 
shell, bushing, and grommet on the other cable, and 
connect the cable to the motor cable. 

(7) Install the three cable connectors in the 
connector clips on the inspection cover. Position the 
inspection cover on the partition and install the two 

capscrews. Tighten the screws. 
n. Ventilating Blowers Inoperative. If either 

ventilating blower fails to start when the motor 
switch is turned on, perform the checks described 
below. using the low voltage circuit tester. 

II 1 Check for current to the ventilating blower 

motor (fig. 3-Y I. 

Figure J-7. Checkmgfor current to ventilating blower 

motor and switch. 

(a) Kemove the ventilating blower in- 

spection cover at the upper corner of the driver’s 
compartment. 

(b/ Remove the blower motor cable con- 
nector from the clip on the blower, and disconnect 
the cable (346) (right blower) or (347) (left 
blower) at the cable connector. 

(cl Connect the voltmeter positive (+ ) test 

lead to the positive (+ ) terminal of the low voltage 
circuit tester, and attach the clip end of the lead to 
the cable terminal. 

fd) Connect the voltmeter negative (-1 test 
lead to the 50 VOLTS terminal of the tester, and 

attach the clip end of the lead to the motor ground 

strap screw on the blower. 

Ic) Turn the blower switch on and observe 

the reading on the voltmeter lower scale. If the 

voltmeter shows battery voltage (approximately 24 
volts). replace blower motnr (oara 3-21 a and b 1. 
If no voltage reading is indicated, proceed with (2) 

below. 
(2) Check for current to blower switch. 

la) Current for both the ventilating blowers 
and the personnel heater is supplied by cable 400- 
B. Check for current (para 3-19f (4) above). 

(1)) Observe the voltmeter lower scale. If the 

voltmeter shows battery voltage (approximately 24 
volts). replace the ventilator blower switch (para 3- 
22 ~1. If no voltage reading is indicated, check for 
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_urrent at the circuit breaker (a (2) above,, ,ald 
corr:ct as necessary. 

(c) When the checks have been completed, 

Section V. POWER PLANT HEATER KIT 

3-23. Description 
The chief components of the powerplant heater kit 
are described in a through e below. 

a. Engine Thermostat. For extremely low 
temperatures, the standard bellows type thermostat 
in the engine cooling system, which starts to open 
within 140° to 155’ F. and is fully open at 170° , 
is replaced by one that starts to open at 180° . 
Either the bellows type or element type thermostat 
may be used. 

1). Slave Receptacle. The slave receptacle is 
provided to receive the plug of the service cable 
leading from the cold-starting aid kit (slave kit) 
M40. When auxiliary battery starting power is 
needed, boosting of batteries may be required in 
subzero temperatures, particularly when the vehicle 
batteries are cold-soaked from long exposure. 

NOTE 
The slave receptacle is installed on all early 
vehicles. Later production excluded this 
installation. When a slave receptacle is 
required it will be obtained separately. 

c. Engine Heater. An electrically operated 
heater, using gasoline supplied by the heater fuel 
pump from the vehicle fuel system. is mounted on 

remove the testing equipment, and install the 
blower inspection cover. 

the rear of the right front fender. It heats the 
coolant in the engine cooling system to facilitate 
starting, and to maintain near-normal engine 
operating temperature during stand-by periods. 
Separate lines allow heater coolant to circulate 
through the battery-box heating pad in the bottom 
of the battery box. Exhaust gases from the heater 
pass through tubing to an oil pan shroud for 
warming the crankcase lubricant. The heater is not 
designed for use while the vehicle is in motion, but 
for overnight or stand-by heating of the coolant and 
crankcase lubricant when the engine is stopped. 

d. Battery Box and Accessories. The com- 
ponents of this groupment are: The battery box, 
cover, and battery box heating pad used to 
maintain batteries at temperatures necessary for 
normal input and output voltages of the battery. 
The battery box heating pad and the engine heater 
are connected by hoses. 

(+. Hood Covers.Hood covers are attached to the 
engine hood and hood side panels to help retain 
heat in the engine compartment. I he covers do not 
interfere with the opening of the hood. 

3-24. Cold-Starting Aid Kit (Slave Kit) M40 
(Fig. 3-8.) 
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Figure 3-8. Cold-starting aid kit (slave kit) M40. 

a. This portable unit, commonly called a slave 
kit. is not a part of the arctic winterization kit, but 
is provided for troop units equipped with win- 
terized equipment. 

6. The slave kit is designed to provide an 
auxiliary source of electrical energy to aid in 
starting engines, in ambient temperatures as low as 
- 700 F.. by providing booster starter current 
when vehicle batteries are cold and of low charge. A 
slave receptacle is provided (para 3-23 6) to receive 
the slave cable. 

c. It also provides heat through a portable duct 
to the engine compartment, storage batteries, 
improperly lubricated sealed bearings, and other 
locations where lubricant may have congealed or 
ice may have formed sufficiently to impede proper 
functioning. 

%2.5. Application 

The powerplant heater kit is for use in areas where 
the normal temperature during the coldest period of 
the year is - 25O F. and lower. This kit is installed 
on truck M43 in conjunction with the personnel 
heater kit, and on trucks M37 in conjunction with 
the personnel heater kit and the hardtop closure kit. 

3-26. Responsibility 

The concern of the organizational unit is restricted 
to testing, adjustments, and the replacement of 
defective hoses and hnes. 

.3-27. ‘I’ests 

il. Preparation. 

(11 The vehicle fuel tanks should be filled 
with arctic-grade fuel, and the shutoff cock in the 
heater fuel line should be open. 

(2 ) The storage battery should be charged and 
properly connected. 

b. Operating Cautions. 

(I) Do not attempt to operate the engine 
heater until the cooling system is filled with coolant. 
When filling the coolant system, be sure that the 
shutoff cocks in the engine heater coolant system 
are open to allow the engine heater and the battery 
pad to fill with coolant. 

(2) Immediately after installation of the kit, 
run the vehicle engine to insure complete removal 
of any air that may have been trapped in the 
coolant system. 

(3) The shutoff cocks in the coolant lines of 
the engine heater system must be open at all times 
when the engine heater is operating. 

(4) The shutoff cocks must be closed 

whenever the -vehicle is operating in ambient 
temperatures above the minimum recommended in 
the locality of operation. This is to prevent 
overheating of the battery. 

(5 1 Check electrical supply by pressing in the 
button marked PRESS TO TEST over the in- 
dicator light. 
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C. 7’0 Start. 

1 I I Open the coolant valves in the heater 
system. and the fuel valves on the engine heater and 

vchiclr fuel filter. 

(2 1 Press in the circuit breaker reset button. 
(3 I Hold heater switch in the START position 

until the indicator light glows. which indicates that 

heater has started. 
NOTE 

Do not hold in the switch to the START 

position for more than 3 minutes. 
(4) Move heater switch to the RUN position. 
(31 If heater fails to ignite on first trial, wait 1 

minute to allow fuel to reach the top of the wick in 

the burner bowl. then repeat (para 3-27 ~(3) or (41 
above. If the heater fails to start within 5 minutes. 

move the heater switch to the OFF position: the 

heater requires servicing. 
(i. To Stop. 

(1) Move the heater switch to the OFF 
position. Wait for indicator light to go out (approx. 

.5 mini. 
(21 Close fuel shutoff valves. 

c. Manual Igndion. In the event of failure of the 
electric igniter. the heater can be ignited’manually. 

(11 Hold the heater switch in the START 
position for 1 to 2 minutes and then move it to 
OFF. 

(2) Turn and remove the igniter plate (resistor 

'retainer) at the bottom of the burner. 
(3 1 Soak a small piece of waste or cloth in 

gasoline. 
(4) Light the improvised torch with a match, 

push it UP into the burner bowl, and immediately 
install the igniter plate. 

(5) Move the heater switch to START and 

hold it until the indicator light glows. 
(6 I Throw the switch to RUN. The heater will 

operate normally. 
f. Post-Test Protection.Spray all conlponents of 

the kit with ignition insulation compound. 

3-28. Use of the Slave Receptacle 

When the cold-starting aid kit (slave kit) M40 is 
available. it is normally transported on a vehicle, on 
runners. or on skids. 

:J. To use the slave receptacle, the cover is first 
unscrewed from the receptacle and lowered, then 
the two-terminal plug on the extension cable from 
the slave kit switchboard is inserted into the 

&ceptacle. By plugging in (or attaching jumper 
wires) at the 24.volt position on the switchboard, 
c*onncction is established between the switchboard 
on the slave kit and the storage battery of the 
vrhicle. 

NOTE 
Cable terminal plugs designed for other 
than 24-volt current may be altered to fit 
into the slave receptacle by filing off the 
small rectangular tip on the plug. 

6. In this manner. the slave kit batteries provide 
auxiliary. booster current to assist the vehicle 
battery in turning over and starting a cold, stiff 
c>ngine. 

c. Hot air provided from the heater of the slave 

kit can be used to warm parts of the vehicle before 

starting. Air is directed to desired points on the 

vehicle by means of a duct. 

5-29. Adjustment of Hood Covers 

il. During stand-by periods, all the hood covers 

must be completely closed. 
b. During stand-by operation, the driver should 

constantly note the reading on the temperature 
gage. To perform the work for which the engine is 
designed, in an efficient and economical manner. it 
must operate at temperatures ranging from 170° 
to 180° F. Extreme cold will adversely affect 
engine performance by preventing the coolant (and 
working parts) from attaining the desired tem- 
perature. Coniinuous operation at relatively low 
engine temperatures wastes fuel. increases engine 

wear. and causes sludge that affects engine per- 
formance and reduces power. 

c. Keep the hood cover fully closed until the 
engine temperature increases beyond 180° F., at 

which point the engine thermostat begins to ppen. 
d. If the temperature exceeds 180’ F.. raise the 

flap on the cover and strap it in position. If the 
temperature continues to increase consistently 
beyond 180’ F. after the flap is fully open. remove 
the cover completely to prevent overheating of the 
engine. 

3-30. Replacement of Hoses and Lines 

a. Disconnect and remove all unserviceable 
hoses and lines. 

6. Replace the hoses and lines, and use a light 
coating of liquid cement. 
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Section VI. HARD TOP CLOSURE KIT 

3-31. General 

The hard top closure kit for the 3/b-ton 4x4 cargo 
truck M37 and telephone maintenance truck M201 
is installed (when the powerplant heater kit is 
installed) for use in areas where ambient air 
temperatures as low as -65’ F. are hnticipated. 

3-32. Responsibility 

The concern of the organizational unit is restricted 

to repair operations. 

$-33. Preparation for Mounting the Hard Top 

Closure 
a. Remove Spare Wheel. Turn the locknut 

counterclockwise and remove it. Lift off the lock 
plate. Roll the wheel to the rear of the body. 

6. Remove Body J’ront Rack.Lift the body front 
rack from the vehicle. 

c. Remove Cab Cover (fig. 3-9). Untie the 
lashing ropes from the lashing hooks on the back 
of the cab. Disconnect the cover at the sides by 
pulling it away from the side rails until the metal 
retainers are disengaged from the slots in the side 

‘rails. Disconnect the two straps from the rear top 
bow to the top-holding brackets on the windshield 
frame, and pull the rear portion of the cab cover up 
and out of the metal retainers on the rear supports. 
Fold the cab cover forward and pull it from the 
right side of the vehicle until the cover is disengaged 
from the metal retainer on the front of the wind- 
shield top support rail. 

Figure 3-9. Items removed before installation of hardtop closure. 

ti. Hemow Top Side Rails ‘fig. .:-(ii. KerntiLe 

the capscrews from the front and rear of the right 
and left top side rails. Lift the side rails from the 
vehicle and discard them. 

e. Remove Top-Bow Strap Brackets (fig. 3-9). 
Remove the capscrew and lockwasher which secure 

each of the brackets to the windshield. Remove the 

two brackets. 
f. Remove Top Bow (fig. A’-Y).Lift up on the top 

bow, disengaging it from each of the top side-rail 
rear supports. 

c. Rcmovc Top Side-Rail Rear Supports. 
Loosen the J bolts and I; bolts located at the upper 

inside portions of the door-loch pIliar. These bolts 
sec.nrr thr tubular portion of the top side-rail rear 

supports. Lift the two supports from the body lower 
rcbar side panels. 

3-34. I’rtbparation of the Hard-Top Closure 

l<c~rnovc~ the screws fastening the inside header 

front panel to the closure header. Remove the 
panel. 

X-5.5. Installation of the Hard-Top Closure 

Z. Appl! a quantity of sealing compound across 
thcb toI) of t/1(‘ u indshield frarncb and to the wind- 

sltitbld frnm(> side supports. 
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0. Position the hardtop closure on the cab, 
making certain, that the two tubular supports are 
properly positioned in holes in the door-lock pillars 

-and that the filler is properly seated over the edge of 

the cab rear and side panels. Make certain that the 

top of the closure is positioned over the windshield 

frame before the rear of the closure is forced down 

over the edge of the cab rear panel. 

NOTE 

It may be necessary to pry the bottom of 
the closure over the cab rear panel if these 

parts are not in alinement. 

c. Loosely install two capscrews and washers at 

earh corner of the windshield. 

NOTE 

Before these capscrews are tightened 

securely, make certain that the door 

openings are exactly square with each 

raised glass. Adjustments are provided at 

both the header plate and at the J and U 

bolts, which are the clamp bolts for the two 
tubular supports of the closure. Use a 

square at the door glass opening during this 

adjustment. 

d. Using the five holes across the lower part of 

the closure rear panel as a template, drill five s/8- 

inch holes through the lower body panel. Install 
five 5 / 16-inch capscrews in these holes so that the 

heads remain inside the cab. Install five lock- 

washers and nuts. 
c. Position the inside header front-panel, which 

was previously removed (para 3-34) in the roof of 

the closure, so 2s to permit access to the attaching 
screws on top of the windshield. Fasten the panel to 

the roof of the closure by installing the five 
retaining screws and lockwashers in the holes 

provided. 
NOTE 

The inside header front panel holes may no 

longer line up with the closure roof panel 

holes. If this occurs, use the header panel as 
a template and drill a new set of holes into 

the roof panel. 

,/. Drill a 0.159-inch hole (No. 21 drill) through 

each of the top-holding brackets at the top of the 

windshield as laid out from the two front holes in 
the inside header front panel. Install the two 
panhead screws. 

NOTE 

Test each window to see that it does not 
bind. Trim off the bottom of the door-glass 

weatherstrips if they protrude below the 
top of door. If the door glass is not in 
proper alinement with the weatherstrips 
when the closure is installed. it yill be 
nprcssary to perform some or all of the door 

a1 Llass adjustments outlines in 

paragraph 3-36. 

3-36. Adjustments 

The cab doors and weatherstrip retainers are 
designed so that a proper fit of the door-glass 
weatherstrips can be easily accomplished. 

Elongated holes are provided for the attaching 

screws in the door-glass weatherstrip retainers, 

door-glass frame lower channels, door-glass 

regulator support, and door hinges. 
a. Door-Lock Striker Plate. The striker plate 

can be adjusted inward and outward to provide a 
proper contact of the door with the weatherstrips. 
The striker plate can be easily moved to any desired 
position by loosening the two attaching screws. 

NOTE 

Always check the striker plate adjustment 

first, because any change in the position of 

the door will affect the fit of the door-glass 

frame side and upper weatherstrips. 
11. Door-Glass Alinement. To check the 

alinement of the door glass in the cab opening, 
move the glass up within 1 inch of the top and note 

whether the glass frame is square in the opening. If 
the glass is not in proper alinement, loosen the two 

regulator adjusting screws in the lower left center of 
the door panel, and move either corner of the glass 
up or down. Tighten the two screws. 

c. Door-Glass Frame to Weatherstrip Fit. There 

should be a complete contact between the door- 

glass frame and the weatherstrips. This is ac- 

complished by moving the weatherstrips inward or 

outward, as required, using a hardwood block and 

small hammer. 

d. Door-Glass Angle Adjustment. If 

repositioning of the weatherstrips above does not 

result in a satisfactory contact with the door-glass 
frame at the sides and top,‘a change in the glass 
angle may be necessary. This is done by loosening 
the channel attaching screws at inner and, outer 

edges df the door. and moving the channels inward 

or outward ‘to change the angle of the glass. Tighten 

the screws. 
CS. Door-Glass Frame to Upper Weatherstrip Fit. 

If the contact between the door-glass frame and the 
upper channel is not uniform, loosen the two 

regulator screws in the lower left center of the door 

panel. and aline the door glass as required. Tighten 
the screws. 

f. Door-Hinge Adjustment. If the door-glass 

frame protrudes at the top, and proper alinement 
cannot be accomplished by adjustment of the 
weatherstrip retainers or the lower channels, it may 
be necessary to reposition the door hinges. This is 
done by loosening the four hinge attaching screws 
on the cowl hinge pillar since the screw holes in the 
hinges are elongated. If it is necessary to tilt the 
door inward at the top, loosen the lower hinge 
screws. force the lower hinge outward the desired 
amount, and retighten the screws. Loosen the top 



hinge screws to correct any distortion that may 
have occurred at the top hinge. Tighten the screws. 

s-37. Install of Body Front Rack and Spare 

Wheel 

6. $arr W/he&Position the spare wheel on the 
carrier bracket and install the lock plate. Install the 
locknut and tighten it securely. 

a. Rack Board. Place the body front rack into 

position on the vehicle. 

Section VII. HOT WATER PERSONNEL HEATER KIT 

3-38. Description 

il. The personnel heater kit is packaged under 

the title Kit, Hot Water Personnel Heater. 
1). The personnel heater is a blower type hot 

water heater. It is secured to the top of the left front 
fender. Heated air is distributed from the heater to 
the vehicle cab and/or windshield defroster by a. 
blower and heat diverter. Heat is controlled by a 
diverter control knob on the instrument panel, 

which in turn operates a butterfly or damper valve 

in the heat diverter assembly. 
C. A canvas winterfront radiator cover is sup- 

plied with the kit to reduce flow of air to engine 

compartment. An adjustable aperture flap in the 

cover permits manual regulation of cold air through 

the radiator as conditions demand, in accordance 
with the engine temperature gage. 

3-39. Application 

The personnel heater kit is used in areas where the 
normal ambient temperature is + 40’ to -20’ F. 
It is installed on vehicles provided with the soft- or 

hardtop closure. 

%40. Responsibility 

The concern of the organizational unit is restricted 
to repair of easily removed and replaced items, such 

as: Hoses, lines, thermostat, and radiator cover. 

NOTE 
The key letters shown in parentheses in 

paragraph 3-41 refer to figure 3-10. 

Figure 3-10. Hot water personnel heater kit, 

3-41. Water Hose Installation 

a. Remove the two pipe plugs located in the 
cylinder head behind the No. 6 spark plug and at 

the top of the bypass elbow. 

b. Install a bushing and shutoff cock (S) in each 
hole. 

c. Install a hose clamp (HH) on the hot water 
intake hose (G). Install the hot-water intake hose 
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on the water shutoff cock,at the rear of the No. 6 
cylinder. Tighten the clamp screws. Route the 
water intake hose over the engine and through the 
rear grommet in the left hood-to-fender panel. 
Install the hose clamp on the hose and install the 
hose on the heater inlet opening. and tighten the 
clamp screws. 

rl. install the hose clamp on the hot water return 
hose (H 1. and install the hose on the water shutoff 
cock at the bypass elbow. Tighten the clamp screw. 
Route the water return hose over the engine and 
through the front grommet in the left hood-to- 
fender panel. and install the hose clamp on the 
hose. Install the hose on the heater outlet opening, 
and tighten the clamp screw. 

NOTE 
The key letters shown in parentheses in 
paragraph 3-42 refer to figure 3-10. 

3-42. Thermostat Replacement 

a. Remove the mounting screws from the engine 
water outlet and bypass elbows. 

1). Lift the water outlet and bypass elbows from 
the engine, and remove the thermostat and ther- 
mostat gasket from the water outlet elbow. 

c. Install a new 180° F. thermostat (W 1 and 
thermostat gasket (V) in the water outlet elbow. 

d. Install a water outlet and bypass elbow, and 
secure them with the screws removed in a above. 

NOTE 
The key letters shown in parentheses in 
paragraph 3-43 refer to figure 3-10. 

3-43. Radiator Cover Installation 

a. Position radiator cover (Bl as a template 
against the front of radiator grille and mark the 
location of the ten brass slotted grommets of the 
radiator cover on the radiator grille. 

6. Remove the radiator cover and using a flat 
loop (BBl as a template, position the loop as 
illustrated in figure 3-11 and mark the loop holes 
on the radiator grille for each of the upper ten 
grommet positions. 

c. Drill the 20 holes using a ‘%-inch drill. 
tl. lnstall and secure the ten flat loops with two 

tapping screws for each loop. 
c. install the radiator cover temporarily, and 

mark the position on the radiator grille of the two 
lower front grommets. 

,f. Remove the cover and using 90° loop 
77 16428 as a template, mark the loop holes. 

$. Drill the four holes using a l/g-inch drill. 
11. Install and secure the two loops with two 

tapping screws for each loop. 
i. Install the radiator cover on the loops. Fold 

the bottom flaps of the cover under the radiator, 
and install the radiator cover retaining springs 
(AA). 

i. Lace the holddown straps through the loops 
and secure them. 

k. Close the cooling system drain cocks,, and 
replace the coolant in the vehicle radiator. 

1. Connect the battery cables. 
tn. Close the hood and lock it. 

3-44. Replacement of Hoses and Lines 

~1. Disconnect and remove all unserviceable 
hoses and lines. 

11. Replace the hoses and lines, and use a coating 
of liquid cement. 

3-4s. Radiator Cover Adjustments 

a. During standby periods, the radiator cover 
should be completely closed. 

b. During vehicle operation, the driver should 
note the reading on the engine temperature gage. 
To perform the work for which it is designed in an 
efficient and economical manner, the engine must 
operate at a temperature of 180° F. Extreme cold 
will adversely affect engine performance by 
preventing the coolant from attaining the desired 
temperature. 

c. Keep the radiator cover closed until the engine 
temperature reaches 180° F. 

d. If the temperature exceeds 180’ F., raise the 
aperture flap on the winterfront and strap it in 
position. If the temperature continues to increase 
after the flap is fully open, remove the cover 
completely to prevent overheating. 

e. When the radiator cover is removed, it must 
be stowed carefully in the vehicle for further use. 
The retaining springs must be securely attached to 
the flaps. 

Figure 3-11. Radiator cover loops, installed. 
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APPENDIX A 

REFERENCES 

1. Publication Indexes and General References 

The following indexes should be consulted frequently for the latest changes or references given in 
paragraphs 2 and 3 below, and for new publications relating to materiel covered in this technical 
manual : 

Army Motion Pictures and Related Audio-Visual Aids DA PAM 108-l . 
Military Publications: 

Index of Administrative Publications DA PAM 310-I 

Index of Blank Forms __. ._, _. _. . . _. ., ., DA PAM 310-2 

Index of Doctrinal, Training, and Organizational Publications . . . . DA PAM 310-3 

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 7,8, and 

0 1. Supply Bulletins, and Lubrication Orders . DA_ PAM 3 1 O-4 
Index of Supply Catalogs. and Supply Manuals (Excluding Types 7.8, and 9 1 DA PAM 3 1 O-6 

2. Forms 

The following forms pertain to this materiel. Also refer to DA PAM 310-Z for index of blank forms. 

DA Form 9-1 . . . . , , . , . . . Materiel Inspection Tag 
DA Form 17 . . . Requisition for Publications and 

plank Forms. 
DA Form 285 ., . Accident, Report 
DA Form 2402 ,.__,.,..,.,..,,,....,,_,.___..,_,....__........ ,.,............ Exchange Tag 
DA Form ‘404 , , . . . . i Equipment Inspection and Main- 

tenance Work-sheet. 
DA Form 2405 . . ., .-Maintenance Request Register. 

DA Form 2406 . . . Materiel Readiness Report. 

DA Form 24Oi ..,.,.....,_._,._,_.._..._......_.................. . . . .._..._.. Maintenance Request. 

DA Form 24OHSeries . , . . . . ,- Equipment Log Assembly (Records) 

DA Form 2409 . . . _, :. _. _. . . . _. Equipment Maintenance Log 
(Consolidated 1 

f)A Form O.................................................................... Report of Packaging and Handling 
Deficiencies. 

:1. \ It her I’ublications 

‘f’l,e follo\ving publications contain information pertinent to the materiel and associated eyuipmont : 
a. Vehicle. 

Ordnance Maintenance: Engine (Dodge Model T24.51. Clutch (Borg 

and Beck .Model. 11828) ..I . . ._.. TM O-1840A 

Operator’s Msnual: Truck, Cargo :%I-Ton, 4X4, M3i. M3iBl: Truck Ambulance: 4X4. M43. 

M43Bl: rrhck Maintenance: 4X4, M201. IVIZVIDI. 

Organizational Maintenance Repair Parts and Special Tool Lists for Truck. Ambulance: ‘?‘I -Ton. 4X4. 
M43 PO/W (231&835-85161, M43 W/W (2310-835-86171: M43Bl WO/ W (2310-542-5084): 

Truck,Cargo: +$-Ton, 4x4, ML37 WO/ W 12320-835-83221, M3i W / W t2320-833-83231. M37B 1 
WO/ W (343&5424j3fj), M37Bl W/W (2320-542-4632): Truck. Maintenance: :%-Ton. 4X4. 

M201 WO/ W 12320-835-8583) W/W 12320-392-3iO3). M20lBl W / W 
(232()-63()-(,8Olr _, _, _. ‘1’M C).z:<2()_” 1 L’_2()1’ 

Ordnance Field and &pot Maintenance Transmission. Mechanical. Assembly 

(7520.075.7081) (New process Model NO. 4201 ‘I‘M O-?520-232-35 

Dtmct SuppOrt, General bupport, and Depot Maintenance Manual for Power Train Botlv and f-‘ranlc~ 

and IOO-Ampere Generating System Installation for :%-Ton. 4X4, Chassis. Truck: M-.Y:ZR I. M.50. 

m-f&l, M5_6C; Truck, Ambulance: M43, M43Bl: Truck, Cargo: M37. M37R’. ‘I’rnck. 
Maintenance: M201, M20lBl (Signal Corps Model V-41 / bT’t _. _. TM O-X031-:! 

Truck, :%-Ton, 4X4, M37, M3TB 1, M53B1, M.56, M.5OC. lVl.568 1. Mw. 

M43Bl. MZol, M201B1, V-41 /GT _. _, _. LO o-z?3’10-2I:!.l:! 
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b. General. 
Accident Reporting and Records AR 385-40 

Army Materiel Maintenance Concepts and Policies AR 750-l 

Basic Cold Weather Manual Y. FM 31-70 

Northern Operations FM Rl-il 

Operation and Maintenance of Army Materiel in Extreme Cold 

Weather tO” to -65O F.) _. _. _. _. TM 0-20; 

Onerator’s Manual : 
fielding Theory and Application TM 9-237 
Deepwater Fording Ordnance Materiel TM 9.238 

Organizational Care, Maintenance and Repair of Pneumatic Tires and 

Inner Tubes . . . TM O-2610-200-20 

Operator. Organizational. Direct Support, and General Support Maintenance Manual: 
Storage Batteries, Lead-Acid Type TM O-6140-200-1.5 

The Army Maintenance Management System (TAMMS) TM 3%iS0 
Adm iniatrative Storage of Equipment TM i40-00-1 

Procedures for Destruction of Equipment to Prevent Enemy Use 
( Mobility Equipment Command 1 TM i SO-244-3 

General Supply: Winterization Equipment for Army Tank-Automotive Materiel SR O-16 
Preservation. Methods of MIL P-116 
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APPENDIX 6 

MAINTENANCE ALLOCATION CHART 

1. General 

The maintenance allocation chart (MAC1 assigns authorized maintenance fanutions to each n~i~iI~- 

tenance category. These functions are assigned to tht lowest available maintenance* categt)ry tu~secl WI 
past experience in the following considerations: 

a. Skills available. 
6. Time required. 
c. Tools and test equipment authorized. If the maintenance function is a replacement function onl~~. 

the item is not listed in the MAC. Such an item. if included in the repair parts and special tool list For thr 
end item. is automatic authority to replace at the lowest maintenance level to which the part is 
authorized. Deviation from maintenance operations as allocated in the MAC is authorized only IIIM)II 
approval of the army commander representative. 

2. Explanations and Definitions 

Maintenance functions will be limited to and defined as follows: 

Inspect To determine serviceability of an item by comparing its physical. mechanical. and electrical charac- 

teristics with established standards. 

Test To verify serviceability and to detect electrical or mechanical failure by use of test equipment. 

Service To clean. to preserve. to charge, and to add fuel, lubricants, cooling agents, and air. 

Adjust To rectify to the extent necessary to bring into proper operating range. 

Aline To adjust specified variable elements of an item to bring to optimum performance. 

Calibrate To determine the corrections to be made in the readings of instruments or test equipment used in precise 

measurement. Consists of the comparison of two instruments, one of which is a certified standard of 

known accuracy, to detect and adjust any discrepancy in the accuracy of the instrument being 

compared with the certified standard. 

Install To set up for use in an operational environment such as an emplacement, site, or vehicle. 

Replace To replace unserviceable items with serviceable assemblies, subassemblies, or parts. 

Repair To restore an item to serviceable condition. This includes, but is not limited to inspection, cleaning, 

preserving, adjusting, replacing, welding, riveting, and strengthening. 

Overhaul To restore an item to a completely serviceable condition as prescribed by maintenance servicability 

standards using the inspect and repair only as necessary (IROAN) technique. 

Rebuild 

srr0 

TEQ 

To restore an item to a standard as nearly as possible to original or new condition in appearance, per- 

formance, and life expectancy. This is accomplished through complete disassembly of the item, in- 

spection of all parts or components, repair or replacement of worn or unserviceable elements (items) 

using original manufacturing tolerances and specifications, and subsequent reassembly of the item. 

The letters SPTO are an abbreviation for special tools and are placed in column 4 of the maintenance 

allocation chart. Use of these letters indicates that the special tool(s) required for the assigned category 

of maintenance to perform the particular function is listed in the appropriate technical manual. When 

no more than one category is involved, distinction should be made under remarks in column 5. 

The letters TEQ are an abbreviation for test equipment, and are placed in column 4 of the maintenance 

allocation chart. Use of these letters indicates that the test equipment required for the assigned 

category of maintenance to perform the particular function is listed in the appropriate technical 

manual. When more than one category is involved distinction should be made under remarks in 

column S. 
c-o/c 

O-CO / BN 

F-DS 

H-GS 

This category is performed by the equipment operator or crew. Normally, this consists of daily checks. 

cleaning, performing lubrication, and making prescribed adjustment of the equipment. Repairs by the 
operator or crew arc limited to minor adjustment and repair which will not require extensive 

disassembly and components. 
Maintenance in this category is performed in the company and battalion by specially trained personnel 

who possess the capabilities and facilities beyond those of category C. Repairs in category 0 wilt 

normally be accomplished by replacement of designated unserviceable parts and assemblies that do 
not require major disassembly of surrounding components or extensive realinement and adjustment of 
components as part of the repair operation. Gaskets, water hose, and fuel lines may be fabricated from 

bulk material. 
Maintenance in category F is performed by specially trained personnel, usually for return of the 

equipment items to the user. Repairs will be accomplished by replacing parts and assemblies. 

repairing designated assemblies and components, and fabricating parts from bulk material. 
This category is performed by specially trained personnel serving lower categories of maintenance. 

usually by repairing items of equipment for return to supply stocks. Repairs will be accomplished by 

replacing parts and assemblies, repairing end items, fabricating from bulk supplies and overhauling 
assemblies and components, 
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-D-Depot This category is performed by specially trained personnel, whose activities usually involve 
overhaul / rebuild of materiel, major assemblies, and components for return to supply stocks. Other 
functions included are fabrications, modifications, and renovations. Depot maintenance is intended to 
support lower categories of maintenance when repairs are beyond the capabilities of direct s~~pport 
and general support maintenance units. 

3. Explanation of Columns 

8. Group Number (Column 1). This column lists the functional grouping codes as assigned in ‘I’H 
;.io-93-l. 

.6. Functional Group (Column 2). This column lists approved noun names of components. assem- 
hlies. and subassemblies on which maintenance is authorized. 

c. Maintenance Functions (Column 3). Refer to paragraph 2 above. 
d. Tools and Equipment (Column 4). This column will either list the tool by code or provitk il 

reference in the manual that outlines the procedure and tool required to perform the designated func- 

tion. i Refer to paragraph 2 abbreviations SPTO and TEQ 1. 
e. Remarks (Column 5). This column will list any special information or special conditions required. 

not defined elsewhere, and required for performance of the designated maintenance function. 

4. Maintenance Allocation Chart for Truck: %-Ton, 4X4, M37, M37B1, M43, M43B1, 1 

Section II. MAINTENANCE ALLOCATION CHART 

(2) 
FunctlaMlgraup 

GROUP Ol-ENGINE 
POWERPLANT ASSY 

ENGINE ASSEMBLY: 
Mounting, engine 
Attaching Parts 

CRANKCASE : Block 
Head Cylinder 
Gasket. cylinder head 
Cylinder Sleeve 

CRANKSHAFT: 
Bearing, crankshaft 
Oil Seals 
Pulley, drive 

FLYWHEEL ASSEMBLY: 
Gear, ring, flywheel 

PISTON, PINS AND RINGS: 
Bearing, connecting rod. 
Rod, connecting 

VALVES, CAMSHAFT 
TIMING SYSTEM: 

Bearing, camshaft 
Camshaft 
Sprocket and Timing Chain. 
Guide, valve 

Seat. valve 

Valves, intake and exhaust. 
Valve, tappet 
Screw, tappet adjusting. 
Gasket, valve cover 
Cover, valve 
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Section II. MAINTENANCE ALLOCATION CHART 

(1) 

t 

d 

0108 

020(1 

0202 

0301 
0302 
0304 

. 

0306 

0309 

0312 

040 1 

0.501 

0502 
0503 

0504 

(2) 
Rtlruoarltww 

GROUP Ol-ENGINpy-Continued 
ENGINE LUBRICATING SYSTEM 

Breather, crankcase 
Element. oil filter 
Filter Assembly, oil 
Pan, oil 
Gasket, oil pan 
Pump, oil 

INTAKE AND EXHAUST 
MANIFOLDS: 

Valve, beat control 
Manifold, intake and exhaust. 
Gasket, manifold intake and exhaust. 

GROUP 02-CLUTCH 
CLUTCH ASSEMBLY: 

Housing. clutch 
Bearing, pilot (bushing type). 
Pan, clutch housing 
Disk Driven Clutch 
Plate assy, pressure 

CLUTCH RELEASE BEARING: 
Pedal, clutch 
Controls and Linkage, clutch. 
Fork Release, clutch 
Shaft, cross, clutch 

GROUP OJ-FUEL SYSTEM 
CARBURETOR 
PUMP, FUEL 
CLEANER, AIR, ASSEMBLY: 

Element, air cleaner 
Lines, connection, and vents. 

TANK, FUEL: 
Lines and fittings 

FILTER, FUEL: 
Element, fuel filter 

CONTROLS AND LINKAGE : 
Accelerator 
Controls, choke and throttle. 

GROUP 04-EXHAUST SYSTEM 
MUFFLER : 

Pipe exhaust 
Mounting, .exhaust system. 

GROUP us-COOLING SYSTEM 
RADIATOR : 

Cap 
Coolant Level 

SHROUD, RADIATOR 
HOSES, INLET AND OUTLET: 

Thermostat 
PUMP, WATER 

T 
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Section II. MAINTENANCE ALLOCATION CHART 

I 
(2) 

FuDctioM~ 
I 

GROUP OS-COOLING SYSTEM 

-Continued 

FAN BLADE AND PULLEY 

Belt, fan 

GROUP 06-ELECTRICAL SYSTEM 

GENERATOR ASSEMBLY: 

Armature 
Bearing 
Brushes 
Seals 

REGULATOR 
STARTER ASSEMBLY: 

Armature 
Bearings 
Brushes 
Seals 

Drive, starter 
Switch, starter 

DISTRIBUTOR ASSEMBLY: 
Point set 

Shaft, distributor 
Coil 

Spark Plugs 

Wiring, ignition 
0607 INSTRUMENT PANEL: 

Breaker Circuit 
Switches 
Instruments 

Lamps 
Lights, indicator 
Control. direction signal. 
Flasher 

0609 LIGHTS : 
Lamp and Lama Units 
Lights 

0610 SENDING UNITS AND WARNING 
SW ITCHES: 

Switch. warning unit 
Unit. sending 

Oh1 1 HORN : 
Horn 
Switch, horn button 

Horn Wire 

(‘612 BATTERIES, STORAGE 
Battery 
Cable, battery 
Box, battery 

(‘613 CAB OR CHASSIS WIRING HAR- 
NESS: 

Harness, generator to regulator. 
Cable Assy, ground, (engine, frame’. 
Harness, chassis wiring. 
Harness, engine wiring. 
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Section II. MAINTENANCE ALLOCATION CHART 

I I 
(2) 

FImctiomlgrow 
I 

(3) 
Maintenance functions I (4) 

TOOlSand 
equipment 

GROUP 06-ELECTRICAL SYSTEM 

-Continued 

CAB OR CHASSIS WIRING HAR- 
NESS-Continued 

Harness, cab wiring 
Receptacle, trailer coupling. 

GROUP ol-TRANSMISSION 
TRANSMISSION ASSEMBLY. 
SHAFT INPUT 

Seals. output shaft 
Shaft, Gears, Bearings, and 

Clutch, output. 
Countershaft Gears and Bearings. 

Shaft, Gears, Bearings, and 

reverse idler. 

COVER ASSY WITH SHIFTER 
SHAFTS AND FORKS. 

GROUP 08-TRANSFER 

TRANSFER ASSEMBLY: 
Shaft, Gears, Bearings Rollers, 

and Input Washer. 
Shaft, Gears, Bearings, Spacers, 

and Idler Washer 
Shaft. Clutch. Gears and 

Bearing, output (front). 
Shaft, Bearing, speedometer; 

gear, output shaft. 

Seals. output shaft 
Seals, shifter shaft 
Seal, support, hand brake. 

CONTROLS AND LINKAGE : 
Forks, shifter shaft 

GROUP 09-PROPELLER SHAFTS 

PROPELLER SHAFTS: 

Shaft, propeller 
Joint Kit, universal 

GROUP 10-FRONT AXLE 
AXLE, ASSEMBLY 
DIFFERENTIAL 
ARMS AND FLANGES: 

Bearings 
Knuckle 
Flange, drive 
Shaft, axle 
Seal. retainer and spring 

GROUP 1 l-REAR AXLE 

AXLE ASSEMBLY 
DIFFERENTIAL 
SHAFT. AXLE 
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Section II. MAINTENANCE ALLOCATION CHART 

GROUP 12-BRAKES 

BAND: Hand brake 

Drum, hand brake 

Linkage 

SHOE: Brake, (service) 

CYLINDER : Master 

Cylinder, wheel 

Lines, Fittings, and Brake 

Hoses 

ZONTROLS AND LINKAGE : 
Brake 

Pedal, brake 

GROUP 13-WHEELS, 

HUBS, AND DRUMS 
IUB. Wheel 

3EARINGS: 

Seal, oil 

Studs, wheel and hub 

Drums, brake, (service). 

Wheel 

Ring, retaining 
‘IRE: 

Tube 

Chain Assembly, tire. 

GROUP 14-STEERING 
,RM. IDLER 

Bearing. idler arm 

Shaft, idler arm 

Link, drag 
Seals, drag link 

Rod, tie 

End, tie rod 

Wheel, front (adjust-toe-in). 

Arm, pitman 

Gear, steering 
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Section II. MAINTENANCE ALLOCATION CHART 

I I 
(2) 

FllnctiaMlgmup I 

GROUP lj-FRAME, TOWING 

ATTACHMENTS, AND DRAWBARS 

FRAME ASSEMBLY: 

Bumpers 
Brackets and Hangers 
Attaching Parts 
Guard, radiator and light. 

PINTLE 

BRACKETS, LEVERS, SPARE TIRE 
CARRIER 

GROUP 16-SPRING AND 
SHOCK ABSORBERS 

SPRING: Front, assembly. 

SPRING: Rear, assembly. 
SHACKLES AND BOLTS 
ABSORBERS: Shock 

Brackets, shock absorber. 

GROUP 18-BODY CAB 

AND HOOD 

CAB 

Door 

Glass, door 
Hood 

FENDER 
Hanger, running board. 
Shield, engine 
Windshield Assembly 
Glass, windshield 

CUSHION : Seat 
Seat and Racks 

STOWAGE, RACKS, REELS: 
Boxes, Brackets, and Straps. 

BODY, CARGO, DUMP 
Tailgate 

SPECIAL PURPOSE BODIES: 
Body Assy, wrecker 
Body Assy, ambulance. 

Receptacle, power, electrical. 
lieating Units (other than personnel 

or winterization heaters. 

All parts peculiar to ambulance 

body. 
Attaching Parts, wrecker body. 
Body Assy, telephone maintenance. 
All parts peculiar to telephone 

maintenance body. 

GROUP 20-HOIST, WINCH, 
AND POWER TAKEOFF 

CYLINDER: Hydraulic Hoist 
Pump Assy, hydraulic 
Lines, Hose, and Fittings, hydraulic. 
Controls and Linkage, hydraulic 
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Section II. MAINTENANCE ALLOCATION CHART 

i 

4 

5 
i 

i 

(2) 
FuDrtiabmlgralp 

GROUP %-HOIST, WINCH, AND 
POWER TAKEOFF-Continued 

WINCH ASSEMBLY: 

Shaft Assy, winch drive. 
Joint, univ. winch drive shaft. 
Controls, linkage, winch. 

POWER-TAKEOFF ASSEMBLY 

Controls, linkage. PTO. 

GROUP “Z-BODY, CHASSIS, 

AND HULL ACCESSORY 

ITEMS 

CANVAS RUBBER OR PLASTIC 
ITEMS. 

BOWS 

ACCESSORY ITEMS: 
Mirror Assembly 
Reflectors 
Motor Assy, windshield wiper. 
Arm and Blade, windshield wiper. 
Defrosters 
Arm Assembly, mirror. 

DATA PLATES AND INSTRUCTION 
PLATES 

GROUP 26-TOOLS AND 
TEST EQUIPMENT 

SPECIAL TOOLS 

GROUP 33-SPECIAL 
PURPOSE KITS 

REUSEABLE SHIPPING CON- 
TAINERS. 

KIT: Arctic, fuel burning (for cab). 

KIT. Cab, closure arctic. 

KIT: Heater, personnel shelter. 
KIT: Personnel heater (hot water). 
KIT: Deep water fording 
KIT: Installation. ammunition and 

communication, M29 weapon system. 
KIT : Generator 1 O&ampere. 

Generator’, lOO-ampere (alternator). 
Rectifier 
Pulley, generator 
Pulley, crankshaft 
Pulley. water pump 

BELT SET: 
Regulator 

Harness 
Kit, slave receptacle 
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