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T R O U B L E S H O O T I N G

ORGANIZATIONAL LEVEL

5-TON, 6X6, M39 SERIES TRUCKS

(MULT I FUEL )

TRUCK, CHASSIS: M40A2C,

M61A2, M63A2; TRUCK, CARGO:

M54A2, M54A2C, M55A2; TRUCK,

DUMP: M51A2; TRUCK, TRACTOR:

M52A2; TRUCK, WRECKER, MEDIUM: M543A2

N O T E :

THE STYLE OF THIS TM IS
EXPERIMENTAL.  IT  IS BEING TRIED

BY THE ARMY ONLY ON
A LIMITED BASIS

D E P A R T M E N T S  O F  T H E  A R M Y  A N D  T H E  A I R  F O R C E

D E C E M B E R  1 9 8 0



WARNING

EXHAUST GASES CAN BE DEADLY

Exposure to exhaust gases produced symptoms of headache, dizziness, loss of muscu-
lar control, apparent drowsiness, and coma. Permanent brain damage or death can
result from severe exposure.

Carbon monoxide occurs in the exhaust fumes of fuel burning heaters and internal
combustion engines, and becomes dangerously concentrated under conditions of inade-
quate ventilation. The following precautions must be observed to insure the safety of
personnel whenever fuel burning heater(s) or engine of any vehicle is operated for
maintenance purposes or tactical use.

Do not operate heater of engine of vehicle in an enclosed area unless it is adequately
ventilated.

Do not idle engine for long periods without maintaining adequate ventilation in person-
nel compartments.

Do not drive any vehicle with inspection plates or cover plates removed unless
necessary for maintenance purposes.

Be alert at all times during vehicle operation for exhaust odors and exposure symp-
toms. If either are present, immediately ventilate personnel compartments. If symp-
toms persist, remove affected personnel from vehicle and treat as follows: expose to
fresh air; keep warm; do not permit physical exercise; if necessary, administer
artificial respiration.

If exposed, seek prompt medical attention for possible delayed onset of acute lung
congestion. Administer oxygen if available.

The best defense against exhaust gas poisoning is adequate ventilation.

WARNING

Serious or fatal injury to personnel may result
if the following instructions are not complied with.

Use extreme care when removing radiator cap, especially when temperature gage shows
above 180°F.

Always wear leather gloves when handling winch cable. Never allow cable to slip
through hands. Do not operate winch with less than four turns of cable on drum.

Do not drive truck until the low air pressure warning buzzer is silent and the air
pressure gage shows at least 65 PSI. This is the minimum pressure required for safe
braking action.

Do not use hand throttle to drive the vehicle.

Do not park truck with front transmission gearshift lever in gear.

When used to carry flammables, explosives, or other hazardous material, equip truck
with a fire extinguisher.

If your vehicle class number is greater than the bridge class number, your vehicle
is too heavy for the bridge; DO-NOT CROSS.
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TROUBLESHOOT ING

ORGANIZATIONAL LEVEL

TRUCKS5-TON, 6X6, M39 SERIES
(MULTIFUEL)

Model

Chassis

NSN without Winch NSN with Winch

M40A2C
M61A2
M63A2

2320-00-969-4114
2320-00–055-9264
2320-00-226-6251

2320-00-965-0321
2320-00-285-3757

Truck, Cargo M54A2
M54A2C
M55A2

2320-00-055-9266
2320-00-926-0874
2320-00-073-8476

2320-00-055-9265
2320-00-926-0874
2320-00-055-9259

Truck, Dump M51A2 2320-00-055-9262 2320-00-055-9263

Truck, Tractor M52A2 2320-00-055-9260 2320-00-055-9261

Truck, Wrecker, M543A2
Medium

2320-00-055-9258

*This manual, together with TM 9-2320-211-20-1, 10 December 1980, TM 9-2320-211-20-2-2, 10 December
1980, TM 9-2320-211-20-3-1, 10 December 1980, and TM 9-2320-211-20-3-2, 10 December 1980, supersedes
so much of TM 9-2320-211-20,   1 June 1973, as pertains to multifuel vehicles, including all changes.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you
know of a way to improve the procedure, please let us know. Mail your
letter, DA Form 2028 (Recommended Changes to Publication and Blank
Forms) or DA Form 2028-2 located in the back of this manual direct to:
Commander, U S Army Tank Automotive Materiel Readiness Command,
ATTN: DRSTA-MB, Warren, Michigan 48090. A reply will be furnished
to you.
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CHAPTER 1

GENERAL INFORMATION

1-1. SCOPE. This volume shows you how to do troubleshooting at the organizational
level of maintenance. The amount of troubleshooting you can do is based on what
the Maintenance Allocation Chart says you can fix. Because of this, the only trouble
symptoms you will find here are those that could be caused by faulty things you can
fix.

1-2. ORGANIZATION. When you do PMCS, or when you drive the truck and find
that something is wrong, write down what is wrong. Then check the fault symptom
index to see if the trouble (fault symptom) you noted is in the index. If it is, you
can do troubleshooting to find the fault and fix it. If the symptom is not in the index
tell direct support maintenance.

1-3. TROUBLESHOOTING APPROACH. In order to find out what is causing the
problem in the truck, you must use a good approach. A good approach just means a
way of doing troubleshooting so you can find the problem and not get confused or lost.
The following chapter describes how you can use the materials in this volume to
troubleshoot with a good approach.

1-1/(1-2 blank)
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CHAPTER 2

TROUBLESHOOTING APPROACH

2-1. GENERAL APPROACH. This chapter gives you instructions on how to use the
troubleshooting material to help you find and fix the trouble. In every system of
the truck there can be faults or problems which will cause certain symptoms.
Symptoms can be such things as unusual noise, vibration, or even complete failure
of a system. This volume gives information for each system on which you can do
troubleshooting to find faults and fix them. Before you troubleshoot a system, you
should look at the troubleshooting indexes which will lead you to the information you
need to help make your troubleshooting faster and easier. If you follow the instruc-
tions the right way, you will find those troubles you can fix. But, if you fix some-
thing and the trouble is still there, it means there is more than one trouble. If this
happens, start all over again to find the other trouble.

2-2. TROUBLESHOOTING INDEX. The troubleshooting index, and instructions on
how to use it are in chapter 3. Go to this index first because it tells you where to
find troubleshooting roadmaps, fault symptom indexes, summary troubleshooting
charts and support diagrams for each system.

2-3. TEST EQUIPMENT PROCEDURES INDEX. The test equipment procedures index,
and instructions on how to use it are in chapter 4. This index tells you where to find
electrical and mechanical tests which you can use to do your troubleshooting. It also
tells you what equipment you will need to do the tests. If you have a STE/ICE
(Simplified Test Equipment/Internal Combustion Engine) Set (NSN 4910-00-124-2554),
you may use it, where applicable, to do your troubleshooting. Refer to
TM 9-4910-571-12&P.

2-4. TROUBLESHOOTING ROADMAPS. Troubleshooting roadmaps for each system
are in chapter 5. If the system is made up of subsystems, these subsystems are also
on the roadmap. Under the subsystem is a list of things which are the most likely
causes of a fault symptom in that subsystem. If you have enough skill, you can
troubleshoot these things on the truck without using the detailed troubleshooting
procedures. So if you know enough about the truck to work on your own, use the
roadmap for the system with the problem before you check the fault symptom index.

2-5. FAULT SYMPTOM INDEX. Fault symptom indexes and instructions on how to
use them are in chapter 6. For each system of the truck, there is an index which
gives you a list of the fault symptoms for that system. The index also tells you where
to find the detailed troubleshooting procedures and what resources (tools/people) you
need to do each procedure.

2-6. SAMPLE TROUBLESHOOTING PROCEDURE. A sample troubleshooting procedure
is in chapter 7. This sample procedure will help you see the way detailed trouble-
shooting procedures are to be used.
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CHAPTER 3

TROUBLESHOOTING INDEX

3-1. GENERAL. This chapter has a troubleshooting index which covers every system
of the truck on which you can do troubleshooting. The index tells you where to find
all the other information you need to do your troubleshooting procedures.

3-2. INDEX. The troubleshooting index (fig. 3-1) is divided into five columns that
list systems, troubleshooting roadmaps, fault symptoms, summary troubleshooting
procedures, and system support diagrams. The following breakdown tells you what
is in each column.

a. System Column. This column gives a list of systems on the truck for which
troubleshooting can be done at the organizational maintenance level.

b. Troubleshooting Roadmaps Column. This column tells you where to
troubleshooting roadmap for each listed system. These roadmaps are given
chapter 5.

c. Fault Symptom Index Column. This column tells you where to find
troubleshooting fault symptom index for each listed system. Fault symptom
are given in chapter 6.

find the
in

the
indexes

d. Summary Troubleshooting Procedures Column. This column tells you where to
find the summary troubleshooting procedure for each listed system. Some systems do
not have summary troubleshooting procedures, so the column will be left blank for
those systems.

e. System Support Diagrams Column. This column tells you where to find support
diagrams for each listed system. Some systems do not have support diagrams, so the
column will be left blank for those systems.
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TROUBLE FAULT SUMMARY
TROUBLE- SYSTEM

SYSTEM SHOOTING SYMPTOM
SHOOTING

SUPPORT
ROADMAPS INDEXES PROCEDURES DIAGRAMS

1 ENGINE Figure 5-1 Table 6-1 Figure 9-1

2 CLUTCH Figure 5-2 Table 6-2 Figure 12-1

3 FUEL Figure 5-3 Table 6-3 Figure 15-1 Figure 16-1

4 EXHAUST Figure 5-4 Table 6-4 Figure 20-1 Figure 21-1

5 COOLING Figure 5-5 Table 6-5 Figure 73-1

6 ELECTRICAL Figure 5-6 Table 6-6 Figure 27-1 Figure 28-1

7 TRANSMISSION Figure 5-7 Table 6-7

8 TRANSFER Figure 5-8 Table 6-8 Figure 34-1 Figure 35-1

9 PROPELLER SHAFT Figure 5-9 Table 6-9 Figure 38-1 Figure 39-1

10 FRONT AXLE Figure 5-10 Table 6-10 Figure 41-1

11 REAR AXLE Figure 5-11 Table 6-11 Figure 44-1

12 BRAKE Figure 5-12 Table 6-12 Figure 47-1 Figure 48-1

13 WHEEL Figure 5-13 Table 6-13 Figure 52-1

14 STEERING Figure 5-14 Table 6-14 Figure 55-1 Figure 56-1

15 SPRING AND SHOCK ABSORBER Figure 5-15 Table 6-15 Figure 59-1

16 FRONT WINCH Figure 5-16 Table 6-16 Figure 61-1

17 DUMP BODY AND HOIST Figure 5-17 Table 6-17 Figure 64-1 Figure 65-1

18 REAR WINCH Figure 5-18 Table 6-18 Figure 69-1 Figure 70-1

19 M543A2 WRECKER Figure 5-19 Table 6-19 Figure 73-1 Figure 74-1

20 ENGINE COOLANT HEATER Figure 5-20 Table 6-20 Figure 78-1

21 FUEL BURNING PERSONNEL HEATER Figure 5-21 Table 6-21 Figure 82-1

22 HOT WATER HEATER Figure 5-22 Table 6-22 Figure 85-1

23 NONELECTRICAL GAGES Figure 5-23 Table 6-23 Figure 88-1 Figure 89-1

TA 115502

Figure 3-1. Troubleshooting Index
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CHAPTER 4

TEST EQUIPMENT PROCEDURES INDEX

4-1. GENERAL. This chapter has a test equipment procedures index which tells you
where to find the tests you need to do your troubleshooting.

4-2. INDEX. The test equipment procedures index is divided into three columns that
list test equipment, tests, and figure numbers. The following breakdown tells you
what is in each column.

a. Test Equipment Column. This column tells you what kind of equipment you
need to do your troubleshooting test. For all electrical tests, a multimeter is used.
The multimeter can be any one of three models fielded for your use. These models
are given in the test equipment column. For mechanical tests, test equipment is also
given, along with the part number of the equipment.

b. Tests Column. This column tells you what tests are given in this manual.
Next to each piece of test equipment are listed the tests that you can do with that
equipment. This column also gives troubleshooting tests which can be done without
using test equipment.

c. Figure Column. This column tells you where you can find the test procedures
in this manual. The first test given is the DC Voltage test.
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1

2

3

TEST EQUIPMENT

MULTIMETER
AN/URM-105C
SIMPSON 160
TS-352B/U*

Alternate for AN/URM-105C

GAGE–fuel system pressure.
P/N 11600036

TESTS FIGURE

1. General Instructions 29-1

2. DC Voltage 29-2

3. AC Voltage 29-3

4. Resistance 29-4

5. Continuity 29-5

6. Short 29-6

Fuel Tank Pressure 17-3

MISCELLANEOUS TESTS Flame Heater Fuel Pump and Nozzle 17-1

Fuel Filter Body 17-2

Thermostat 24-1

Master Cylinder 49-1

Hoist Pump 66-1

Hoist Control Box 66-2

Hoist Control Linkage

Woodruff Keyed Shaft 66-3

Boom Elevating Cylinder 75-1

Swing Motor 75-2

Hydraulic Pump 75-3

Hoist Motor 75-4

Boom Extension Cylinder Gondola

Control Valve Output 75-5

Boom Extension Cylinder Input 75-6

Heater Fuel Pump 71-2

Figure 4-1. Test Equipment Procedures Index TA 115503
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CHAPTER 5

TROUBLESHOOTING ROADMAPS

5-1. GENERAL. This chapter gives troubleshooting roadmaps for every system of
the truck for which you have detailed troubleshooting procedures. Figures 5-1
through 5-23 cover all the roadmaps for the detailed procedures.

5-2. ROADMAPS. Each roadmap gives a list of things which are most likely to cause
a fault symptom in a system or subsystem. At least one of the items listed will be
found to be bad when you do the detailed troubleshooting procedures for that system.
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ENGINE SYSTEM

LUBRICATING
S/S

Oil filter center bolts

Oil filter gaskets

Oil filter drain plug

Engine oil pan drain plugs

Turbocharger oil lines

ENGINE MOUNT
S/S

Transfer mounts

Rear engine mounts

Center bearing

Propeller shaft universal
joints

F i g u r e  5 - 1 . T r o u b l e s h o o t i n g  R o a d m a p s ,  E n g i n e  S y s t e m

CLUTCH SYSTEM

Clutch pedal

Clutch Iinkage

Clutch control valve

Rotochamber compressed air lines

Rotochamber adjustment

Rotochamber linkage

TA 115504

F i g u r e  5 - 2 . T r o u b l e s h o o t i n g  R o a d m a p ,  C l u t c h  S y s t e m
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FUEL SYSTEM

Flame heater fuel lines

Fuel lines and fittings

Fuel filter bodies

Flame heater fuel pump
electrical circuit

Flame heater fuel filter

Flame heater fuel pump
and nozzle

Fuel filter elements

Fuel tank pump electrical
circuit

Fuel tank pump pressure

Exhaust system

Accelerator linkage

Accelerator return spring

Engine fuel return lines

TA 115505

F i g u r e  5 - 3 . T r o u b l e s h o o t i n g  R o a d m a p ,  F u e l  S y s t e m
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EXHAUST SYSTEM

Exhaust manifold

Turbocharger

Exhaust pipes

Cab floorboards

Firewall

Tailpipes

F i g u r e  5 - 4 . T r o u b l e s h o o t i n g  R o a d m a p ,  E x h a u s t  S y s t e m

COOLING SYSTEM

Radiator core and tank

Coolant  hoses

Water pump

Water manifold

Fan and water pump drive belts

Radiator cap and fluid level

Oil cooler gaskets

Thermostat

Coolant

Fan assembly

Temperature gage

Temperature sending unit

Electrical circuit

TA 115506

F i g u r e  5 - 5 . T r o u b l e s h o o t i n g  R o a d m a p ,  C o o l i n g  S y s t e m
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ELECTRICAL SYSTEM

CHARGING
STARTER S/S BATTERY

S/S (25 AMP) S/S
GENERATOR

Leads and connectors Generator relay

Battery to solenoid cable Voltage regulator

Start switch Batteries

Solenoid/start switch lead Generator/regulator Generator

Starter/soldenoid cable Alternator
Battery/regulator

Cables

Voltage regulator Front harness

Battery cables and terminal Battery cases

Battery/generator
indicator

TA 115507

F i g u r e  5 - 6 .  T r o u b l e s h o o t i n g  R o a d m a p ,  E l e c t r i c a l  S y s t e m  ( S h e e t  1  o f  5 )
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ELECTRICAL SYSTEM

CONTROL ASSEMBLY INSTRUMENTS
LIGHTING DIRECTIONAL SIGNAL AND

S/S S/S GAGES
S/S

Light switch Turn signal Fuel level
control assembly gage

Dimmer switch
Flasher Temperature

Stoplight switch gage
Light switch

Truck receptacle Oil pressure
Front harness gage

Front harness
Rear harness Battery-generator

Rear harness indicator
Lamp housing

Trailer connector Sending unit
cable Lamp

Battery switch
Trailer wiring Leads and connectors

Instrument
Lamp housing Contacts harness

Lamp Front harness

Leads and connectors

TA 115508

F i g u r e  5 - 6 . T r o u b l e s h o o t i n g  R o a d m a p ,  E l e c t r i c a l  S y s t e m  ( S h e e t  2  o f  5 )
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ELECTRICAL SYSTEM

LOW AIR

HORN WARNING

S/S BUZZER
S/S

Voltage Voltage

Circuit breaker Low air
waring buzzer

Solenoid
(air horn) Air switch

Horn button Front harness

assembly

Front harness

TA 115509

F i g u r e  5 - 6 . T r o u b l e s h o o t i n g  R o a d m a p ,  E l e c t r i c a l  S y s t e m  ( S h e e t  3  o f  5 )
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ELECTRICAL SYSTEM

FUEL PUMP
ENGINE

S/S
MANIFOLD

S/S

Fuel pump Manifold
heater switch

Front harness
Front harness

Rear harness
Lead 55

Fuse

TA 115510

F i g u r e  5 - 6 .  T r o u b l e s h o o t i n g  R o a d m a p ,  E l e c t r i c a l  S y s t e m  ( S h e e t  4  o f  5 )
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ELECTRICAL SYSTEM

WINTERIZATION
KIT
S/S

Lead between
power plant
heater control
box and fuel pump

Power plant heater
control box

Lead from fuel
pump to personnel
heater control box

Personnel heater
control box

Emergency switch

Front harness

Heater fuel pump

Heater resistor

Heater switch

Blower motor

Circuit breaker

“Y” connector

Leads and connectors

TA 115511

F i g u r e  5 - 6 .  T r o u b l e s h o o t i n g  R o a d m a p ,  E l e c t r i c a l  S y s t e m  ( S h e e t  5  o f  5 )
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TRANSMISSION SYSTEM

Transmission casing

Transmission cover plates

Power takeoff mount

Transmission cover plate
gasket

Power takeoff mounting
gasket

Clutch Iinkage

TA 115512

F i g u r e  5 - 7 . T r o u b l e s h o o t i n g  R o a d m a p ,  T r a n s m i s s i o n  S y s t e m
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TRANSFER SYSTEM

Transfer gaskets

Transfer seals

Transfer linkage

Transfer mounts

Rear engine mounts

Propeller shaft universal
joints

Center bearing

F i g u r e  5 - 8 . T r o u b l e s h o o t i n g  R o a d m a p ,  T r a n s f e r  S y s t e m

PROPELLER SHAFT SYSTEM

Transfer mounts

Rear engine mounts

Center bearing

Propeller shaft universal
joints

F i g u r e  5 - 9 . T r o u b l e s h o o t i n g  R o a d m a p ,  P r o p e l l e r  S h a f t  S y s t e m

TA 115513
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FRONT AXLE SYSTEM

Steering linkage

Drag links

Front wheel bearing
adjustments

Shock absorbers

Toe-in

Brakes

F i g u r e  5 - 1 0 . T r o u b l e s h o o t i n g ,  F r o n t  A x l e  S y s t e m  R o a d m a p

REAR AXLE SYSTEM

Torque rods

Spring seats

Rear wheel bearing
adjustment

Rear wheel bearings

Rear axle flange bolts

TA 115514

F i g u r e  5 - 1 1 . T r o u b l e s h o o t i n g  R o a d m a p ,  R e a r  A x l e  S y s t e m
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BRAKE SYSTEM

SERVICE AIR
BRAKE PRESSURE

HANDBRAKE

S/S S/S
S/S

Hydraulic fluid Air compressor drive Handbrake cable
belt

Hydraulic and air Handbrake brakeshoes
lines and fittings Air compressor drive

belt adjustment Brakeshoe retracting
Master cylinder

Compressor pulley
spring

Wheel cylinders Lever retracting spring
Compressed air lines

Brakeshoe linings and fittings Handbrake drum

Brakeshoe adjustments Air governor Brakeshoe lever

Brakeshoe return Unloader valves Handbrake linkage
springs

Unloader valve Handbrake adjustment
Brake drums clearance adjustment

Brake pedal Air compressor

Trailer brakes Air compressor
air strainer

Air hydraulic
cylinder Air pressure gage

TA 115515

F i g u r e  5 - 1 2 . T r o u b l e s h o o t i n g  R o a d m a p ,  B r a k e  S y s t e m
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WHEEL SYSTEM

Steering linkage

Pitman arm

Pitman arm relay lever

Drag links

Steering gear

Front wheel bearing
adjustment

Toe-in adjustment

Shock absorber

F i g u r e  5 - 1 3 . T r o u b l e s h o o t i n g  R o a d m a p ,  W h e e l  S y s t e m

STEERING SYSTEM

Shock absorbers

Toe-in adjustment

Power steering pump

Steering gear control valve

Hydraulic lines and
fittings

Steering linkage

Drag links

Steering gear

Freeplay in steering
gearbox

Wheel bearings

Pitman arm

TA 115516

F i g u r e  5 - 1 4 . T r o u b l e s h o o t i n g  R o a d m a p ,  S t e e r i n g  S y s t e m
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SPRING AND SHOCK ABSORBER SYSTEM

Shock absorbers

Front and rear leaf
springs

Front and rear
U-bolts

Front and rear leaf
spring shackles

Front wheel bearings

Rear wheel bearings

Toe-in adjustment

F i g u r e  5 - 1 5 . T r o u b l e s h o o t i n g  R o a d m a p ,  S p r i n g  a n d  S h o c k  A b s o r b e r

TA 115517

S y s t e m
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FRONT WINCH

Shear pin

Power takeoff

Power takeoff to power divider
propeller shaft

Propeller shaft universal
joints

Power takeoff control Iinkage

Automatic brake adjustment

Drag brake adjustment

F i g u r e  5 - 1 6 . T r o u b l e s h o o t i n g  R o a d m a p ,  F r o n t  W i n c h

DUMP BODY

Dump control propeller shaft
universal joints

Hoist hydraulic lines and
fittings

Transmission power takeoff

Hoist control linkage

Control linkage woodruff
keyed shaft

Hoist control box

Hoist pump

TA 115518

F i g u r e  5 - 1 7 . T r o u b l e s h o o t i n g  R o a d m a p ,  D u m p  B o d y  a n d  H o i s t
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REAR WINCH SYSTEM

Shear pin

Winch drive propeller shaft

Power takeoff to power divider
propeller shaft

Power divider to rear winch
propeller shaft

Winch drive chain and
sprockets

Winch drive and power divider
control Iinkage

Automatic brake

Cable tensioner compressed
air lines

Cable tensioner air chamber

F i g u r e  5 - 1 8 . T r o u b l e s h o o t i n g  R o a d m a p ,  R e a r  W i n c h

TA 115519
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M543A2 WRECKER

WRECKER CRANE HOIST WINCH CRANE TURNTABLE
S/S S/S S/S

Hydraulic oil tank Control valve bank to Swing control valve to
to gondola control hoist winch motor turntable swing motor
valve hydraulic lines hydraulic lines hydraulic lines

Power takeoff to power Hoist winch motor Swing motor
divider propeller shaft
universal joints Automatic brake Control valve bank

Crane drive and power Control valve bank
d i v i d e r  c o n t r o l  l i n k a g e

Power takeoff

Power divider to bevel
gear propeller shaft
universal joints

Power divider

Hydraulic pump

Reservoir to control
valve bank hydraulic
lines and fittings

Hydraulic relief valve
adjustment

TA 115520

F i g u r e  5 - 1 9 . T r o u b l e s h o o t i n g  R o a d m a p ,  M 5 4 3 A 2  W r e c k e r  ( S h e e t  1  o f  2 )
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M543A2 WRECKER

BOOM S/S CONTROLS S/S

Boom control valve to boom Rotochamber compressed air
elevating cylinders hydraulic lines
lines and fittings

Winch drive control linkage
Boom elevating cylinders

Crane drive control linkage
Boom control valve to reservoir
hydraulic return lines and
fittings

Crowd control valve to boom
extension cylinder hydraulic
lines and fittings

Boom crowd cylinder

Boom crowd cylinder
gondola control valve

Extension cylinder flow
regulator

Gondola control valve bank

Snubber valve

TA 115521

F i g u r e  5 - 1 9 . T r o u b l e s h o o t i n g  R o a d m a p ,  M 5 4 3 A 2  W r e c k e r  ( S h e e t  2  o f  2 )
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ENGINE COOLANT HEATER

Heater fuel lines

Heater fuel filter

Fuel pump fuel filter

Heater fuel pump

F i g u r e  5 - 2 0 . T r o u b l e s h o o t i n g  R o a d m a p ,  E n g i n e  C o o l a n t  H e a t e r

FUEL BURNING PERSONNEL HEATER

Heater fuel filter

Fuel pump fuel filter

Heater ducting adapter to diverter
ducting elbow heater duct

Heater air control cable

Heater fuel lines

Defroster control cable

Defroster ducts

Diverter ducting elbow

Diverter duct

TA 115522

F i g u r e  5 - 2 1 . T r o u b l e s h o o t i n g  R o a d m a p ,  F u e l  B u r n i n g  P e r s o n n e l  H e a t e r
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HOT WATER HEATER

Heater core

Hot water heater hoses

Shut off cocks

Defroster air duct

Heater to air diverter duct

Heater switch lead

Blower motor lead

F i g u r e  5 - 2 2 . T r o u b l e s h o o t i n g  R o a d m a p ,  H o t  W a t e r  H e a t e r

NONELECTRICAL GAGES

TACHOMETER
SUBSYSTEM

TACHOGRAPH SPEEDOMETER
SUBSYSTEM

Tachometer gage

Tachometer cable
ends

Tachometer cable
core

Tachometer drive
adapter

Tachometer cable
housing

Speedometer
cable

Tachograph

Speedometer
drive joint
assembly

Speedometer gage

Speedometer drive
adapter

Speedometer cable ends

Speedometer cable housing

Cable case

Speedometer cable core
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CHAPTER

FAULT SYMPTOM

6

INDEXES

6-1. GENERAL. This chapter gives troubleshooting fault symptom indexes for every
system of the truck for which you have detailed troubleshooting procedures. These
indexes are in table form (tables 6-1 through 6- 23) which gives you a quick way to
check what material you have to use to do your troubleshooting.

6-2. INDEXES. Each index is divided into columns which give you information you
need to help you do troubleshooting procedures. The following breakdown tells you
what is in each column.

a. Subsystem Column. If the main system is divided into subsystems, the sub-
systems will be listed in this column.

b. Symptom Column. This column lists the symptoms, or problems for which
detailed troubleshooting procedures are given.

c. Summary Column. This column tells you where to find the summary trouble-
shooting procedures for each symptom.

d. Detailed Column. This column tells you where to find the detailed trouble-
shooting procedure for each symptom.

e. Persons Column. This column tells you how many people are needed to do the
troubleshooting procedure.

f. Special Tools Column. Any tools needed to do the troubleshooting procedure
which are not included in your common tool kit are listed in this column.

g. Standard Tools Column. A dot in this column means that tools found in your
common tool kit are needed to do the troubleshooting procedure.

h. Materials Column. This column tells you what
troubleshooting procedure. These materials and how
decided by your maintenance officer.

i. Time Column. This column tells you how much
detailed troubleshooting procedure. The time will be
officer.

materials are needed to do the
they will be issued will be

time you will need to do the
decided by your maintenance
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TM 9-2320-211-20-2-1

FAULT SYMPTOM INDEX

TABLE 6-1. ENGINE SYSTEM

LUBRICATING 1. Low oil pressure Figure 9-1 Figure 8-1 1 —

2. Engine uses more oil Figure 9-1 Figure 8-2 1 —
than normal

ENGINE 1. Clunking noise heard Figure 9-2 Figure 10-1 1 — ●

MOUNT during acceleration on
truck M55A2

2. Clunking noise heard Figure 9-2 Figure 10-2 1 — ●

during acceleration on
all trucks except
M55A2

6-2

TA 115527



SUBSYSTEM SYMPTOM

TS PROCEDURE RESOURCES REQ’D

SUMMARY DETAILED

PERSO
NS

TEST EQUIPMENT

SPEC
IAL

TOO
LS

STAND
ARD

TOO
LS MATER

IALS

TIM
E

TM 9-2320-211-20-2-1

FAULT SYMPTOM INDEX

TABLE 6-2. CLUTCH SYSTEM

1. Clutch drags, slips, or does Figure 12-1 Figure 11-1 1
not engage

2. Truck creeps when clutch Figure 12-1 Figure 11-2 1
pedal is pressed to floorboard

3. On M543A2 truck: clutch Figure 12-1 Figure 11-3 1
slips during operation,
clutch system works
normally

4. Clutch does not engage when Figure 12-1 Figure 11-4 1
engine clutch control lever
is pushed down on M543A2
truck, clutch system works
normally using clutch pedal
in cab

T A  1 1 5 5 2 8
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FAULT SYMPTOM INDEX

TABLE 6-3. FUEL SYSTEM

1. Engine is hard starting Figure 15-1 Figure 14-1 1 —

2. Engine does not start Figure 15-1 Figure 14-2 1 —

3. Engine stalls Figure 15-1 Figure 14-3 1 —

4. Engine runs rough Figure 15-1 Figure 14-4 1 —

5. Engine lacks power Figure 15-1 Figure 14-5 1 —

6. Poor fuel mileage Figure 15-1 Figure 14-6 1 —

7. Engine does not slow Figure 15-1 Figure 14-7 1 —
down when accelerator
pedal is let go

8. Engine runs after being Figure 15-1 Figure 14-8 1 —
shut off

TA 115529

6-4



TS PROCEDURES RESOURCES REQ’D

TEST EQUIPMENT

SUBSYSTEM SYMPTOM SUMMARY | DETAILED » 2) 2
In oc

D On gS SY dwcl] o o ztO q =
a1 Or Beste

TS PROCEDURE RESOURCES REO’D

TEST EQUIPMENT

SUBSYSTEM SYMPTOM SUMMARY DETAILED | 2 =

S < “ A 7p) acalon zapu iuclo 8 xO Rn =
S| ae Bersle

TM 9-2320-211-20-2-1

F A U L T  S Y M P T O M  I N D E X

TABLE 6-4. EXHAUST SYSTEM

1. Exhaust system makes Figure 20-1 Figure 19-1 1 —
noise

—------ 2. Exhaust fumes enter cab Figure 20-1 Figure 19-2 1 —

TABLE 6-5. COOLING SYSTEM

1. Engine temperature reads Figure 23-1 Figure 22-1 2 — ●

above 195° while running

2. Engine does not reach Figure 23-1 Figure 22-2 1 — ●

running temperature of
165OF to 195OF

------— 3. Noise coming from engine Figure 23-1 Figure 22-3 1 — ●

other than that of
normal running

TA 115530
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM

STARTER 1. Starter motor will Figure 27-1 Figure 26-1 2 ● ●

not crank engine

CHARGING 2. Charging system (25amp) Figure 27-2 Figure 26-2 1 ● ●

generator has too

high or low charging rate

BATTERY 3. Batteries go dead Figure 27-3 Figure 26-3 1 ● ●

when truck is parked
over night or a period
of days

4. Batteries do not Figure 27-3 Figure 26-4 1 ● ● ●

fully charge or do not
hold charge

LIGHTING 5. One headlight does Figure 27-4 Figure 26-5 1 ● ●

not Iight, other truck
running lights light

6. Both headlights do Figure 27-4 Figure 26-6 1 ● ●

not light, other truck
running lights light

TA 115532
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FAULT  SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

LIGHTING 7. Blackout headlight Figure 27-4 Figure 26-7 1 ● ●

does not Iight, other truck
running lights light

8. One or both front Figure 27-4 Figure 26-8 1 ● ●

blackout marker
lamps do not light, other

truck running lights light

9. One or both front Figure 27-4 Figure 26-9 1 ● ●

parking lights do
not light, other truck
running lights light

10. One service Figure 27-4 Figure 26-10 2 ● ●

stoplight does
not light, other

stoplight lights

11. Both service Figure 27-4 Figure 26-11 2 ● ●

stoplights do

not light, other

truck running
lights light

TA 115533
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

LIGHTING 12. One blackout Figure 27-4 Figure 26-12 2 ● ●

stoplight does

not Iight, other
blackout stoplight
lights

13. Both blackout Figure 27-4 Figure 26-13 1 ●

stoplights do not

light, other truck
running lights light

14. One or both service Figure 27-4 Figure 26-14 1 ● ●

taillight lamps do not
light, other truck running
lights light

15. One or both rear Figure 27-4 Figure 26-15 1 ● ● 

blackout marker
lights do not light, other

truck running lights light

16. One lamp dim, flickering Figure 27-4 Figure 26-16 1 ●

or works sometimes

TA 115534
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

LIGHTING 17. All or many truck running Figure 27-4 Figure 26-17 1

lights dim, flicker, or work

sometimes

18. Lamps burn out too Figure 27-4 Figure 26-18 1 ●

often

19. All or many truck running Figure 27-4 Figure 26-19 1 ●

lights do not light

20. One or more trailer Figure 27-4 Figure 26-20 1 ● ●

service or blackout
stoplights do not
light, all other truck
lights light

21. One or more trailer Figure 27-4 Figure 26-21 1
lights do not light,
(except service and
blackout stop-
lights.) All other
truck running lights
light

TA 115535
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

DIRECTIONAL 22. One control Figure 27-5 Figure 26-22 1 ●

SIGNAL assembly
directional
signal lamp
does not light

23. No control assembly Figure 27-5 Figure 26-23 1 ●
●

directional signal
lamps light, other truck
lamps light

24. When emergency Figure 27-5 Figure 26-24 1 ● ●

flasher or turn
signal lamps are
selected, lamps do not
flash or flash at slow
and uneven rate

25. Turn signal Figure 27-5 Figure 26-25 1 ●

indicator lamp

does not flash, rest

of directional signal

system works

26. Turn signal Figure 27-5 Figure 26-26 1 ● ●

indicators do
not work in one or

more positions of

signal lever, all other
truck lights light

INDICATOR 27. Fuel level gage Figure 27-6 Figure 26-27 1 ● ●

does not work

TA 115536
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

28. Temperature gage Figure 27-6 Figure 26-28 1 ● ●

does not work

29. OiI pressure gage Figure 27-6 Figure 26-29 1 ●
●

does not work

30. Battery-generator Figure 27-6 Figure 26-30 1 ●
●

indicator does
not work

31. All gages do not work Figure 27-6 Figure 26-31 1 ●
●

WARNING 32. Horn does not work Figure 27-7 Figure 26-32 1 ●
●

33, Low air warning Figure 27-7 Figure 26-33 1 ● ●

buzzer does not work

FUEL PUMP/ 34. Fuel pump does Figure 27-8 Figure 26-34 1 ● ●

MANIFOLD not work
HEATER

35. Engine manifold Figure 27-8 Figure 26-35 1 ● ●

heater does not work

TA 115538
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM (Cont.)

HOT WATER 36. Hot water personnel Figure 27-9 Figure 26-36 1 ● ●

HEATER heater defroster

operates in “Hl“ position
only

37. Hot water personnel Figure 27-9 Figure 26-37 1 ● ●

heater defroster
operates in “LO” position
only

38. Hot water personnel Figure 27-9 Figure 26-38 1 ● ●

heater defroster
does not operate in either
blower switch position

39. Hot water personnel Figure 27-9 Figure 26-39 1 ● ●

heater defroster
does not turn off when
switch is in “OFF” position

WINTER- 40. Only one control Figure 27-10 Figure 26-40 1 ● ●

IZATION box will operate the
heater fuel pump

41. Neither control box Figure 27-10 Figure 26-41 1 ● ●

will operate the heater
fuel pump
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FAULT SYMPTOM INDEX

TABLE 6-7. TRANSMISSION SYSTEM

1. Transmission leaks oil Figure 32-1 1 ●

2. Transmission gears grind Figure 32-2 1
when shifting

TABLE 6-8. TRANSFER SYSTEM

1. Transfer leaks oil Figure 34-1 Figure 33-1 1

2. Transfer is hard to Figure 34-1 Figure 33-2 2 ●

shift, or pops out of
gear

3. Clunking noise is heard Figure 34-1 Figure 33-3 1

during acceleration on
trucks M55A2

4. Clunking noise is heard Figure 34-1 Figure 33-4 1 ●

during acceleration on all
trucks except M55A2

T A  1 1 5 5 4 0
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FAULT SYMPTOM INDEX

TABLE 6-9. PROPELLER SHAFT SYSTEM

Clunking noise heard
during acceleration on
truck M55A2

Figure 38-1

Figure 38-1

1.

2.

Figure 37-1

Figure 37-2Clunking noise heard
during acceleration on
all trucks except M55A2

TABLE 6-10. FRONT AXLE SYSTEM

1

1.

2.

3.

4.

Shimmy

Front axle makes
noise

Front tires do not
wear evenly

Truck pulls to one

Figure 41-1

Figure 41-1

Figure 40-1

Figure 40-2

Figure 40-3Figure 41-1 Toe-in gage

Toe-in gageFigure 41-1 Figure 40-4

side while in motion
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FAULT SYMPTOM INDEX

TABLE 6-11. REAR AXLE SYSTEM

1. Rear axle makes noise Figure 44-1 Figure 43-1 1 — ●

2. Too much backlash Figure 44-1 Figure 43-2 1 — ●

when driving

TA 115544
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F A U L T  S Y M P T O M  I N D E X

TABLE 6-12. BRAKE SYSTEM

1. Brake pedal is spongy Figure 47-1 Figure 46-1 1 —--------- ●

2. Brake pedal sinks close Figure 47-1 Figure 46-2 1 —-------- ●

to floorboard, or weak

braking action

3. Brakes drag Figure 47-1 Figure 46-3 1 —--------- ●

4. One brake drags or truck Figure 47-1 Figure 46-4 1 —-------- ●

pulls to one side

5. No braking action Figure 47-1 Figure 46-5 1

6. Buzzer does not shut off Figure 47-1 Figure 46-6 1 Compressor ●

and air pressure gage reads pulley adjust-
below 60 psi ing flange

wrench

7. Low or no reading on air Figure 47-1 Figure 46-7 1 —---------- ●

pressure gage, and warning

buzzer shuts off

8. Reading on air pressure Figure 47-1 Figure 46-8 1 —--------- ●

gage is above normal

9. Trailer brakes do not work Figure 47-1 Figure 46-9

when pedal is pressed or
hand control valve is used

10. Handbrake does not hold Figure 47-1 Figure 46-10 1 —---------

parked truck

11. Handbrake assembly Figure 47-1 Figure 46-11 1

drags after handbrake
lever is put down

TA 115545
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TABLE 6-13. WHEEL SYSTEM

TS PROCEDURES

TEST EQUIPMENT

SUBSYSTEM SYMPTOM SUMMARY DETAILED

Fig. # Fig. #—

1. Truck pulls to one side Figure 52-1 Figure 51-1 1 —

2. Front axle makes noise Figure 52-1 Figure 51-2 1 — -

3. Shimmy Figure 52-1 Figure 51-3 1 — ●

4. Front tires do not Figure 52-1 Figure 51-4 1 —
wear evenly

TABLE 6-14. STEERING SYSTEM

TS PROCEDURE

TEST EQUIPMENT

SUBSYSTEM SUMMARY DETAILED

1. Front tires do not Figure 55-1 Figure 54-1 1 Toe-i n gage ●

wear evenly

2. Hard steering Figure 55-1 Figure 54-2 1 —

3. Shimmy Figure 55-1 Figure 54-3 1 Toe-in gage ●

4. Truck pulls to Figure 55-1 Figure 54-4 1 ●

one side

TA 115546

6-17



SUBSYSTEM SYMPTOM SUMMARY DETAILED

PERSO
NS

TEST EQUIPMENT

STAND
ARDSPEC

IAL

TOO
LS

TOO
LS MATER

IALS

TIM
E

SUBSYSTEM SYMPTOM

TS PROCEDURE RESOURCES REQ’D

SUMMARY DETAILED

PERSO
NS

TEST EQUIPMENT

SPEC
IAL

TOO
LS

STAND
ARD

TOO
LS MATER

IALS

TIM
E

me > ee

NT ne

TM 9-2320-211-20-2-1

FAULT SYMPTOM INDEX

TABLE 6-15. SPRING AND SHOCK ABSORBER SYSTEM

—

1

1

Figure 58-1

—

1.

2.

Front tires do not
wear evenly

Truck leans to one

Toe-i n gageFigure 59-1

Figure 59-1 Figure 58-2
side

TABLE 6-16. FRONT WINCH SYSTEM

1. Winch does not pull load Figure 61-1

Figure 61-1

Figure 61-1

Figure 60-1

Figure 60-2

Figure 60-3 1

2. Winch does not hold load

3. Winch drum spins too fast
when unwinding cable.
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FAULT SYMPTOM INDEX

TABLE 6-17. DUMP BODY AND HOIST SYSTEM

1. Dump body does not Figure 64-1 Figure 63-1 2 ●

rise

2. Dump body rises Figure 64-1 Figure 63-2 2 Pressure

slowly gage

3. Dump body will not Figure 64-1 Figure 63-3 1 ●

hold in raised position

4. Dump body will not Figure 64-1 Figure 63-4 1 ●

lower

TABLE 6-18. REAR WINCH SYSTEM

1. Winch does not Figure 69-1 Figure 68-1 1
pull load

2. Winch does not Figure 69-1 Figure 68-2 1 ●

hold load

3. Cable does not Figure 69-1 Figure 68-3 1
wind evenly on
drum

T A  1 1 5 5 5 0
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FAULT SYMPTOM INDEX

TABLE 6-19. M543A2 WRECKER SYSTEM

WRECKER 1. Wrecker crane does Figure 73-1 Figure 72-1 1 Pressure gage ●

CRANE not work

2. Wrecker crane works Figure 73-1 Figure 72-2 1 Pressure gage ●

slowly during all
hydraulically operated
functions

HOIST WINCH 3. Hoist winch does not Figure 73-2 Figure 72-3 2 Pressure gage ●

pull load

4. Hoist winch pulls load Figure 73-2 Figure 72-4 2 Pressure gage ●

slowly

5. Hoist winch does not Figure 73-2 Figure 72-5 1
hold load

6. Jerky operation as Figure 73-2 Figure 72-6 2 Pressure gage ●

hoist winch pulls
load

TA 115552
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FAULT SYMPTOM INDEX

TABLE 6-19. M543A2 WRECKER SYSTEM (Cont.)

CRANE 7. Crane does not Figure 73-3 Figure 72-7
TURNTABLE

2 Pressure gage ●

swing

8. Crane swings slowly Figure 73-3 Figure 72-8 2 Pressure gage ●

9. Jerky operation as Figure 73-3 Figure 72-9 2 Pressure gage ●

crane swings

BOOM 10. Boom does not Figure 73-4 Figure 72-10 2 Pressure gage ●

rise

11. Boom rises slowly Figure 73-4 Figure 72-11 2 Pressure gage ●

12. Boom comes down Figure 73-4 Figure 72-12 1 Pressure gage ●

too fast

13. Boom does not Figure 73-4 Figure 72-13 2 Pressure gage ●

extend

14. Boom extends or Figure 73-4 Figure 72-14 2 Pressure gage ●

retracts slowly

15. Jerky operation as Figure 73-4 Figure 72-15 2 Pressure gage
boom extends or
retracts
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FAULT SYMPTOM INDEX

TABLE 6-19. M543A2 WRECKER SYSTEM (Cont.)

CONTROLS 16. Winch drive control Figure 73-5 Figure 72-16 1 ●

lever does not go
into gear or grinds
when going into gear

17. Winch drive control Figure 73-5 Figure 72-17 1
Iever does not stay
in gear

18. Crane drive control Figure 73-5 Figure 72-18 1 ●

lever does not go
into gear or grinds
when going into gear

19. Crane drive control Figure 73-5 Figure 72-19 1
lever does not stay
in gear
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FAULT SYMPTOM INDEX

TABLE 6-20. ENGINE COOLANT HEATER SYSTEM

1. Heater does not start Figure 78-1 Figure 77-1 1
when switch is turned
on

2. Heater works for Figure 78-1 Figure 77-2 2 ●

several minutes then
stops

3. Heater has no or Figure 78-1 Figure 77-3 2 ●

low heat output

TABLE 6-21. FUEL BURNING PERSONNEL HEATER SYSTEM

1. Heater does not start Figure 82-1 Figure 81-1 1 ●

2. Heater and defroster Figure 82-1 Figure 81-2 1 ●

do not work

3. Heater does not work Figure 82-1 Figure 81-3 1

4. Defroster does not work Figure 82-1 Figure 81-4 1

5. Heater and defroster do not Figure 82-1 Figure 81-5 1
give off enough heat

6. Defroster does not give Figure 82-1 Figure 81-6 1

off enough heat

7. Heater does not give Figure 82-1 Figure 81-7 1

off enough heat

TA 115555
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FAULT SYMPTOM INDEX

TABLE 6-22. HOT WATER HEATER

1. Cool or cold air at outlets after Figure 85-1 Figure 84-1 1

engine has reached operating
temperature

2. No air flow at defroster Figure 85-1 Figure 84-2 1

3. No air flow at heat outlet Figure 85-1 Figure 84-3 1

4. Blower operates in Figure 85-1 Figure 84-4 1
LO only

5. Blower motor does Figure 85-1 Figure 84-5 1
not work

6. Heat output too low Figure 85-1 Figure 84-6 1

7. Blower motor operates Figure 85-1 Figure 84-7 1
on HI only

TA 115557
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FAULT SYMPTOM INDEX

TABLE 6-23. NONELECTRICAL GAGES

TACHOMETER 1. Tachometer does not work Figure 88-1 Figure 87-1 1 ●

2. Tachometer fluctuates Figure 88-1 Figure 87-2 1 ●

3. Tachometer does not show Figure 88-1 Figure 87-3 2 ●

correct reading

4. Tachometer is noisy Figure 88-1 Figure 87-4 1 ●

SPEEDOMETER 5. Speedometer does not work Figure 88-2 Figure 87-5 2 ●

6. Speedometer does not show Figure 88-2 Figure 87-6 1 ●

correct speed

7. Speedometer fluctuates Figure 88-2 Figure 87-7 2 ●

TA 115558
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FAULT SYMPTOM INDEX

TABLE 6-23. NONELECTRICAL GAGES (Cont.)

TACHOGRAPH 8. Tachograph speedometer Figure 88-3 Figure 87-8 2 Variable speed ●

does not work, tachometer drill

works

9. Tachograph speedometer Figure 88-3 Figure 87-9 1 — ●

does not show correct
speed, tachometer works
OK

10. Tachograph speedometer Figure 88-3 Figure 87-10 2 Variable speed ●

fluctuates, tachometer drill

works OK

11. Tachograph tachometer Figure 88-3 Figure 87-11 1

does not work,
speedometer works OK

12. Tachograph tachometer Figure 88-3 Figure 87-12 1

fluctuates, or does not show
correct reading,
speedometer works OK

TA 115559
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CHAPTER 7

SAMPLE TROUBLESHOOTING PROCEDURE

7-1. GENERAL. This chapter gives sample troubleshooting procedures. The purpose
of the sample procedures is to help you see how detailed troubleshooting procedures
test equipment procedures, and summary troubleshooting procedures are used to find
faults in a system.

7-2. SAMPLE DETAILED PROCEDURE. The sample detailed procedure given is the
fuel system troubleshooting procedure for the symptom, STARTER MOTOR WILL NOT
CRANK ENGINE. This symptom is one you will have when you try to start your truck
and certain parts on the truck are not working correctly. In each numbered box,
instructions are given which tell you what to do, and how to do it. A large dot is
placed next to the “what to do” instructions, and small dots next to the “how to do it”
instructions.

a. Box    number       gives general instructions on getting the truck ready before
you start to troubleshoot.

b. Box   number         gives fault isolation test instructions. In this case you are
told to check the starting system circuit for loose, burned or broken leads and con-
nectors. To help you find the leads and connectors that you must check, you are told
to see figure 28-1, given in chapter 28. Figure 28-1 is a support diagram that gives
you a detailed picture of the starter system circuit. Figure 28-1 also tells you what
you must look for to decide if there is a problem in the starter system circuit. These
support diagrams and tests, or checks, are often referred to in detailed troubleshoot-
ing procedures to help you find the problem and fix it. After you do the tests, you
read the question at the bottom of box  number          . If the leads or connectors are
burned or broken, the answer to the question is             ,    so you go to the next box.

c. Box         number           gives you a corrective action. In this case the fault is either
burned or broken leads or connectors. The corrective action is what you do to fix the
fault, which is to replace any burned or broken lead or connectors. If the starter
motor still will not crank the engine, it could mean that there are other faults in the
starter circuit system. When this happens, go back to the beginning of the procedure
and do each step again until you find the other faults.

d. Sometimes the corrective actions given for a fault will tell you what to do to fix
the fault, but will not give you detailed instructions on how to fix it. Instead, you
will be told to refer to another volume in this manual for these instructions. Box
number        is an example of this. If the answer to the, questions that all the fault
isolation test instruction boxes ask is           , it means that the symptom cannot be
corrected at the organizational level of maintenance. When this happens you are given
the instruction “Tell Direct Support Maintenance.”

7-3. SAMPLE TEST EQUIPMENT PROCEDURE . The sample test equipment procedure
given is the Simpson 160 multimeter DC VOLTAGE TEST. This procedure tells you
how to
system

use the multimeter
troubleshooting.

to do the voltage tests you will need when you do electrical

7-1
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a. The first box gives you the name of the test equipment procedure. It also
tells you the kind of troubleshooting for which this procedure is used. In this case,
the test equipment procedure is the DC VOLTAGE TEST. This test will be used to
troubleshoot faults in the battery system, the charging system, and voltage drops in
the electrical system.

b. Box        gives you detailed test instructions. Next to the large dot are
instructions telling you what to do. In this example you are told to set up the multi- –

meter test leads. Next to the small dots are instructions telling you how to set up
the test leads.

c. The multimeter jack table tells you which jack to plug the red (+) test lead into.

d. The multimeter function table tells you how to set the function/range switch.

7-4. SAMPLE SUMMARY TROUBLESHOOTING PROCEDURE. The sample summary
troubleshooting procedure given is the electrical system summary for the problem
“CHARGING SYSTEM CHARGING TOO HIGH OR LOW.“

a. The first box tells you what kinds of problems the summary covers. In this
example, the summary covers charging system problems.

b. The charging system problems you will see on the truck are the fault symptoms
“CHARGING SYSTEM (25 AMP) GENERATOR HAS TOO HIGH OR LOW CHARGING
RATE”, and “CHARGING SYSTEM (60 AMP) ALTERNATOR HAS TOO HIGH OR LOW
CHARGING RATE.”

c. To do the summary procedure for each fault symptom given, you follow
the GO chains to each box. Any notes, cautions, or warnings that are given 
in the detailed troubleshooting procedures are also given in the summary.

d. General instructions telling you what to do are given in  box         .    Detailed
instructions on how to do checks or tests are not given in the summary. If the
answer to the question at the bottom of box         is          ,  then you do the corrective

action given in box          .  If  the  answer is YES , follow the GO chains to box
and box         and check the parts of the truck given in those boxes. You then repair
or replace the parts that are bad.

e. The note given under the last box in the GO chain means that you should look
at the electrical system fault symptom index. This index will tell you where you can
find the detailed troubleshooting procedure for the symptom “CHARGING SYSTEM
(25 AMP) GENERATOR HAS TOO HIGH OR LOW CHARGING RATE.”

NOTE

All references to TM 9-2320-209-10
in this publication apply to the
TM 9-2320-209-10 series.
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Symptom

STARTER SYSTEM TROUBLESHOOTING

STARTER MOTOR WILL NOT CRANK ENGINE ) .
‘\ FAULT

SYMPTOM @) TITLE

NOTE

Two soldiers are needed for some starter
system checks, and are noted as Soldier
A and Soldier B

When measuring voltage +24 volts DC,
means a range of +23 to +26 volts DC

© NOTES, CAUTIONS,
a WARNINGS

© ILLUSTRATION
_ IF REQUIRED

e Refer to TM 9-2320-209-10

©) GENERAL
INSTRUCTIONS@ Park truck

2 WHAT TO DO

@ Check starting system circuit for
loose, burned or broken leads and
connectors

e Refer to support diagram (figure
28-1) for starting system

HOW TO DO IT

© QUESTION
OK? @) FAULT ISOLATION

WHAT TO DO

©) cuoiceFLOW LAYOUT
~ GO CHAIN

@ Replace any burned or broken feads
or connectors

e Refer to Vol 3, chapter 7, para 7-27

@ Tell direct support maintenance

GO TA 115560

 para 7-27
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1 “DC VOLTAGE TEST - To measure battery voltage, charging system
output, and voltage drops at various test
points

TEST EQUIPMENT PROCEDURE Y ssoua It
~

Mn 1000
——/ ue 500 +250mV

xo as © |

25 )

DETAILED TEST INSTRUCTIONS / 500) O
/ ~ — 280

; / S ma
@C) ’@ Set up multimeter test leads:

e Put jack plug of black (~) test lead
into COM - jack.

Note: The highest truck DC voltage BLACK emp THIS JACK 1S THE
. . R CIRCUIT'S

that is measured is about 28 COMMON GROUND
volts. Therefore, the mul-
timeter red (+) lead is never
put into the 1000 VDC jack.

@ See table to find out which jack to
put red (+) lead into. Table shows
which jack to use when normal
value of measured voltage is known IF NORMAL VALUE OF PUT RED LEAD INTO THIS

VOLTAGE BEING MEASURED |JACK ON RIGHT SIDE OFor unknown. IS THIS: MULTIMETER:
0 TO 230 MILLIVOLTS +50 uA +250mV

230 MILLIVOLTS TO 0.8 VOLTS{+1V

0.8 TO 2 VOLTS +

2 TO 8 VOLTS +
8 TO 40 VOLTS +

MULTIMETER JACK UNKNOWN ‘
TABLE

TA 115275
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Figure 7-2 (Sheet 1 of 2)
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GO
4¥0C

»
e Put jack plug of red (+) test lead into

jack receptacle you picked on right
side of multimeter.

FUNCTION/RANGE
SWITCH

2@)
@ Set up multimeter switches:

The 2 ADJ knob is not used
for DC voltage tests.

e@ Set REV DIR switch to DIR.

Note:

e@ See table to find out setting of
function/range switch. Table
shows switch setting when normal
value of measured voltage is
known or unknown,

REV DIR
SWITCH \

RED (+) TEST
LEAD MAY BE
PUT INTO ONE OF
THESE THREE ©
JACKS

RED (+) TEST
LEAD SHOWN
IN + JACK

MULTIMETER FUNCTION a
TABLE

iF NORMAL VALUE OF
VOLTAGE BEING SET FUNCTION/RANGE
MEASURED IN THIS: SWITCH TO:

0 TO 230 MILLIVOLTS 50 yA

230 MILLIVOLTS TO 0.8 VOLTS] 10 1V

0.8 TO 2 VOLTS 2.5

2TO8 VOLTS 101V

8 TO 40 VOLTS 50 pA

UNKNOWN 50 uA

TA 115276
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Figure 7-2 (Sheet 2 of 2)
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ELECTRICAL SYSTEM SUMMARY TROUBLESHOOTING

CHARGING SYSTEM CHARGING
TOO HIGH OR LOW

Symptoms PROBLEM

FAULT

SYMPTOMS
2

CHARGING SYSTEM (25 AMP) CHARGING SYSTEM (60 AMP)
GENERATOR HAS TOO HIGH ALTERNATOR HAS TOO HIGH
OR LOW CHARGING RATE OR LOW CHARGING RATE

GO CHAIN

NOTE

MAKE ALL CHARGING SYSTEM CHECKS AFTER
[ENGINE RUN AND ENGINE COMPARTMENT IS HOTNO hae NE

MEASURING VOLTAGE +28 VOLTS DCHEN
/ EANS A RANGE OF +27 TO +28.5 VOLTS DC

4

NOTES, CAUTIONS,
WARNINGS

GENERAL

@) TRUCTIONS
CHECK CHARGING SYSTEM FOR
BURNED, BROKEN, LOOSE OR |
DIRTY LEADS AND CONNECTORS

QUESTION

GO

ARE ALL LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

/
a

CORRECTIVE ACTIONGO 0

TA 115277
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of 2)Figure 7-3 (Sheet 1
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GO GO

@ USE MULTIMETER TO FIND FAULT ©)
IN ONE OF THE FOLLOWING:

GENERATOR
ARMATURE
FIELD

RESIDUAL VOLTAGE (©)
GENERATOR TO REGULATOR
CABLE
BATTERY TO REGULATOR
CABLE

e@ VOLTAGE REGULATOR

q
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

[f—----O- CAUTION -———-—— 4

| NEVER POLARIZE AN ALTERNATOR.
I REVERSE POLARIZATION CAN |
| OCCUR WITH PERMANENT DAMAGE __ |
| TO ALTERNATOR |

GO

FA 115278
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Figure 7-3 (Sheet 2 of 2)
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CHAPTER 8

ENGINE SYSTEM TROUBLESHOOTING

8-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the engine system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

8-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

NOTE
All references to TM 9-2320-211-10
in this publication apply tO the
TM 9-2320-211-10 series.
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Symptom

LOW OIL PRESSUR e )

@ Make truck ready for work on engine

e | Park truck. Refer to
TM 9=2320-211-10

e Chock wheels

@ Check oil filter gaskets

@ Look for signs of ofl leaks at
bottom of oil filter bodies

e Feel for loose center bolt on
filter

@ Check oil filter drain plug

@ Look for signs of oi! leaking from
drain plug |

e Feel for a loose plug

Are oil filter gaskets and oil filter
drain plug OK?

GO

OIL FILTER
CENTER BOLTS

OIL FILTER
BODIES

OIL FILTER
DRAIN PLUG

TA 115563

 TM 9-2320-211-10

TM 9-2320-211-20-2-1
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Figure 8-1 (Sheet 1 of 4)
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GO

@ Tighten loose filter center bolt

e@ Using 7/16-inch wrench tighten
center bolt

Note: If oil still leaks from the
bottom of oil filter body
replace oil filter gasket.

@ Tighten loose oil filter drain plug

e@ Using 9/16-inch breaker bar
tighten loose drain plug

fas

@ Check engine oil pan drain plugs

e@ Look for signs of oil leaking from
drain plugs

e Feel for loose drain plugs

Are engine oil pan drain plugs OK?

ENGINE OIL PAN
DRAIN PLUGS

TS 211-20-71

GO
TA 115564

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 2
para 2-4

Figure 8-1 (Sheet 2 of 4)
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GO

@ Tighten loose engine oil pan drain(ves) plugs
@ Tighten oil pan drain plugs

Note: If oil leaks from drain plugs,
the gaskets will be replaced

@ Fill crankcase with oil

e Refer to LO 9-2320-211-12

WARNING

A bad burn can occur if turbocharger is
touched. Wait until turbocharger and
exhaust system have had time to cool
down before doing any work

@ Check turbocharger oil lines

e Look for signs of oil leaking
@ Look for a broken oil line
@ Look for loose clamps and bolts

Are turbocharger oil lines OK?

GO
TA 115565

Warning

TM 9-2320-211-20-2-1

Figure 8-1 ( Sheet 3 of 4)
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GO

@ Tighten loose clamps or bolts

(vss) | (no) e Using 7/16-inch wrench tighten
lamca cle na lteloose clamps or bolts

@ Replace broken lines

Tell direct support maintenance

TA 115566

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4,
para 4-8

Figure 8-1 (Sheet 4 of 4)
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Symptom

ENGINE USES MORE OIL THAN NORMAL )

@ Make truck ready for work on engine
system

@ Park truck. Refer to
TM 9-2320-211-10

e Chock wheels

@ Check oil filter gaskets

e@ Look for signs of oil leaks at
bottom of ofl filter bodies

e Feel for loose center bolt

@ Check oil filter drain plug

e@ Look for signs of oil leaking
from drain plug

e Feel for a loose plug

Are oil filter gaskets and oil filter
drain plug OK?

GO

OIL FILTER
CENTER BOLTS

OIL FILTER
BODIES

OIL FILTER
DRAIN PLUG

TA 115567

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 8-2 (Sheet 1 of 4)
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GO

@ Tighten loose oil filter center bolt

e Using 7/16-inch wrench tighten
center bolt

Note: If oil still leaks from the bottom
of oil filter body replace oil

@ Tighten loose oil filter drain plug

e Using 9/16-inch breaker bar
tighten oil filter drain plug

@ Check engine oi! pan drain plugs

e@ Look for signs of oil leaking from
drain plugs

e@ Feel for loose drain plugs

Are engine oi! pan drain plugs OK?
ENGINE OIL PAN
DRAIN PLUGS

TA 115568

TM 9-2320-211-20-2-1

fi lter gasket. Refer to Vol 3,

chapter 2, para 2-4

Figure 8-2 (Sheet 2 of 4)
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WARNING

@ Tighten loose engine oil pan drain
plugs

e@ Tighten oi! pan drain plugs

Note: If oil still leaks from drain plugs,
the gasket will be replaced

@ Fill crankcase with oil

e Refer to LO 9-2320-211-12

A bad burn can occur if turbocharger is
touched. .Wait until turbocharger and
exhaust system have had time to cool
down before doing any work

@ Check turbocharger oi! lines

e Look for signs of oil leaking
@ Look for a broken oil line
e@ Feel for loose clamps and bolts

Are turbocharger oil lines OK?

GO TA 115569

TM 9-2320-211-20-2-1

Figure 8-2 (Sheet 3 of 4)
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GO

@ Tighten loose clamps or bolts

e@ Using 7/16-inch wrench tighten
loose clamps or bolts

@ Replace broken lines

Tell direct support maintenance

TA 115570

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4,
para 4-8

Figure 8-2 (Sheet 4 of 4)
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CHAPTER 9

ENGINE SYSTEM TROUBLESHOOTING SUMMARY

9-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 8, for the Engine System.

9-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.
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(TROUBLE WITH LUBRICATING )

Symptoms

2

{ Low OIL PRESSURE ENGINE USES MORE
OIL THAN NORMAL

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e OIL FILTER GASKETS
e@ OIL FILTER DRAIN PLUG
e ENGINE OIL PAN DRAIN PLUGS
@ TURBOCHARGER OIL LINES

I
~ REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115571

TM 9-2320-211-20-2-1

ENGINE SYSTEM - LUBRICATING SUBSYSTEM TROUBLESHOOTING SUMMARY

Figure 9-1
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(TRovaLE WITH ENGINE MOUNT s/s )
Symptoms

1 2

ACCELERATION ON TRUCK M55A2

pal
@ LOOK TO FIND FAULT IN:

@ TRANSFER MOUNTS -

REAR ENGINE MOUNTS
CENTER BEARING
PROPELLER SHAFT
UNIVERSAL JOINTS

REPAIR OR REPLACE BAD PART

CLUNKING NOISE HEARD DURING

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE:

CLUNKING NOISE HEARD DURING
ACCELERATION ON ALL TRUCKS
EXCEPT M55A2

@ LOOK TO FIND FAULT IN:

e TRANSFER MOUNTS
e REAR ENGINE MOUNTS
@ PROPELLER SHAFT

UNIVERSAL JOINTS

i
REPAIR OR REPLACE BAD PART

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE:

TA 120651

TM 9-2320-211-20-2-1

ENGINE SYSTEM - ENGINE MOUNT SUBSYSTEM TROUBLESHOOTING SUMMARY

Figure 9-2
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CHAPTER 10

ENGINE DRIVELINE SUBSYSTEM TROUBLESHOOTING

10-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the engine mount subsystem, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

10-2. EQUIPMENT ITEMS NOT COVERED . All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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Symptom

LUNKING NOISE HEARD DURING ACCELERATION5
1

Cc
TRUCK M55A2

@ Make truck ready for work on
propeller shafts

e Park truck. Refer to
TM 9=2320-211-10

e@ Chock wheels

| NOTE
Transfer mounts are not part of the engine
system. However the transfer mounts
should be checked as a cause of the
clunking noise

2
Ne
ol

q @ Check fransfer mounts
e Crawl under truck
e@ Look for a broken transfer mount.

@ Look for missing transfer mount
nuts or bolts

e Using two 9/16-inch wrenches feel
if transfer mount nuts are loose

e Using two 9/16-inch wrenches feel
if transfer mount nuts and bolts
are loose

Are transfer mounts OK?
1

GO
TA 115572

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

ENGINE MOUNT SUBSYSTEM TROUBLESHOOTING

See figure 35-1

Figure 10-1 (Sheet 1 of 4)
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GO

@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

e Puta hydraulic jack under transfer
and raise jack until weight is
removed from transfer mount

e@ Put correct bolt, or nut, into
transfer mount and tighten using
wrench

e Using 3/4-inch wrench tighten all
bolts, and nuts

@ Tighten loose transfer mount nuts

e Using two 3/4-inch wrenches
tighten all nuts and bolts

@ Check rear engine mounts

@ Look for a broken engine mount
e@ Look for missing engine mount nut
e Using 3/4-inch wrench feel for

ENGINE MOUNT| NUTS
TA 115573

TM 9-2320-211-20-2-1

Figure 10-1 (Sheet 2 of 4)
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GO

@ Replace broken engine mount

e Tell direct support maintenance

@ Put back missing engine mount nut

e@ Puta hydraulic jack under
transmission bell housing and
raise jack until weight is
removed from engine mount

e Put correct nut onto engine mount
and screw on until hand tight

e@ Using 3/4-inch wrench tighten nut

@ Tighten loose engine mount nut

e Using 3/4-inch wrench tighten nut

NOTE

Propeller shaft universal joints are
not part of the engine system. However
the universal joints must be checked
as a cause of the clunking noise

@ Check all propeller shaft universal
joints

e Look for a broken universal joint

e Feel for a loose universal joint

Are universal joints OK ?

GO TA 115574

TM 9-2320-211-20-2-1

See figure 39-2

Figure 10-1 (Sheet 3 of 4)
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GO

@ Check all! propeller shaft universal
joints

e Look for a broken universal joint.

e@ Feel for a loose universal joint

Are universal joints OK?

Tell direct support maintenance

TA 115575

TM 9-2320-211-20-2-1

1 0 - 8

● Replace broken center bearing

● Refer to Vol 3, chapter 10,

● Tighten loose center bearing

● Refer to Vol 3, chapter 10,
10-8

See figure 39-2

para

para

 ● Tighten loose universal joint

● Refer to Vol 3, chapter 10,
para 10-14

Note: If universal cannot be tightened,
it will be replaced. Refer to

Vol 3, chapter 10, para 10-14

● Replace broken universaI joint

Refer to Vol 3, chapter 10,
para 10-14

Figure 10-1 (Sheet 4 of 4)
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2

eS
Symptom

CLUNKING NOISE HEARD DURING ACCELERATION
ON ALL TRUCKS EXCEPT M55A2

@ Make truck ready for work on pro-
peller shafts |

e@ Park truck, Refer to procedures
given in TM 9-2320-211-10

e Chock wheels

NOTE.
Transfer mounts are not part of the engine
system. However the transfer mounts
must be checked as a cause of the
clunking noise

@ Check transfer mounts

e Crawl under truck
e@ Look for a broken transfer mount.

@ Look for missing transfer mount
nuts or bolts

e@ Using two 9/16-inch wrenches feel
if transfer mount nuts and bolts are
loose

Are transfer mounts OK?

GO
TA 115576

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

See figure 35-1
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@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

e@ Put a hydraulic jack under transfer
and raise jack until weight is
removed from transfer mount

e Put correct bolt, or nut, into
transfer mount and tighten using
wrench .

e Using two 3/4-inch wrenches
tighten all nuts and bolts

@ Tighten loose transfer mount nuts

e Using two 3/4-inch wrenches
tighten nuts and bolts

NS @ Check rear engine mounts
e@ Look for a broken engine mount
e@ Look for missing engine mount nut
e@ Using 3/4-inch wrench feel for

loose nut

Are engine mounts OK?

l ENGINE MOUNT
NUTS

GO |
TA 115577

TM 9-2320-211-20-2-1
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GO

@ Replace broken engine mount

e@ Tell direct support maintenance

@ Put back missing engine mount nut

@ Puta hydraulic jack under
transmission bell housing and
raise jack until weight is
removed from engine mount

e@ Put correct nut onto engine mount
and screw on until hand tight

e Using 3/4-inch wrench tighten nut

@ Tighten loose engine mount nut

e Using 3/4~inch wrench tighten nut

NOTE

Propeller shaft universal joints, and
center bearing are not part of the
engine system, However the universal
joints should be checked as a cause
of the clunking noise

@ Check center bearing

e@ Look for a broken center bearing.

e Feel for a loose center bearing

Is center bearing OK?

GO TA 115578

TM 9-2320-211-20-2-1

See figure 39-1

Figure 10-2 (Sheet 3 of 4)
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Tell direct support maintenance

TA 115579

TM 9-2320-211-20-2-1

  ● Tighten loose universal joint

● Refer to Vol 3, chapter 10, para
10-14

Note: If universal cannot be tightened,
it should be replaced. Refer to
Vol 3, chapter 10, para 10-14

● Replace broken universal joint

● Refer to Vol 3, chapter 10,
para 10-14

Figure 10-2 (Sheet 4 of 4)
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CHAPTER 11

CLUTCH SYSTEM TROUBLESHOOTING

11-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the clutch system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

11-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

11-1



©

Symptom

CLUTCH DRAGS, SLIPS, OR DOES NOT ENGAGE )

@ Park truck

e@ Refer to TM 9-2320-211-10

CLUTCH@ Check clutch pedal free play

e Slowly push down on clutch pedal
@ Feel if pedal travels freely for

about 2~inches before clutch
grabs

Is clutch pedal free play OK?

@ Adjust clutch pedal free play

TA 115580

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

C L U T C H  S Y S T E M  T R O U B L E S H O O T I N G

● Refer to Vol 3, chapter 3,

para 3-3

Figure 11-1 (Sheet 1 of 2)
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GO

@ Check clutch linkage

e Crawl under truck
e@ Move clutch linkage to feel if it is

binding
@ Look for bent linkage

Is clutch linkage OK?

@ Lubricate binding clutch linkage ,
@ Refer to LO 9-2320-211-12

@ Replace bent linkage

Tell direct support maintenance

TA 115581

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 3,

para 3-4

Figure 11-1 (Sheet 2 of 2)
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Symptom

TRUCK CREEPS WHEN CLUTCH PEDAL IS PRESSED TO FLOORBOARD )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check clutch pedal free play

e@ Slowly push down on clutch pedal
e@ Feel if pedal travels freely for

about 2 inches before ciutch
grabs

Is clutch pedal free play OK?

@ Adjust clutch pedal free play
YES NO E a Oo _

Tell direct support maintenance

TA 115582

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 3,

para 3-3

Figure 11-2
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3
Symptom

ON M543A2 TRUCK, CLUTCH SLIPS DURING OPERATION,
CLUTCH SYSTEM WORKS NORMALLY

@ Shut engine off

e Refer to TM 9=2320-211-10

@ Check clutch pedal free play
Slowly push down on clutch pedal
Feel if pedal travels freely for
about 2 inches before clutch
grabs

Is clutch pedal free play OK?

GO

YES NO
X-/

CLUTCH

@ Adjust clutch pedal free play

TA 115583

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 3,

para 3-3

Figure 11-3 (Sheet 1 of 4)

11-5



GO

} —_

@ Check rotochamber adjustment

e Crawl under truck
e Using a ruler that measures to

1/32-inch, check for 3/32 to
1/4-inch, of clearance between

and adiiuctin
Wh PNM MMEpVel a

Is rotochamber adjustment OK ?

TRANSMISSION

\
4

—j}
S| 3/32 IN. TO 1/4 IN.

CLEARANCE

_

/
ROTOCHAMBER

ADJUSTING
SCREW INNER LEVER

@ Adjust rotochamber

Note: If rotochamber cannot be
adjusted, it should be
replaced. Tell direct
support maintenance

TA 119060

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 18,
para 18-28

Figure 11-3 (Sheet 2 of 4)
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GO

Check clutch linkage

e Move clutch linkage to feel if it is
binding

@ Look for bent linkage

Is clutch linkage OK?

CLUTCH
LINKAGE

@ Lubricate binding clutch linkage

e Refer to LO 9-2320-211-12

@ Replace bent linkage

TA 119061

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 3,
para 3-4

Figure 11-3 (Sheet 3 of 4)
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(2)

GO

@ Check rotochamber linkage

e Move outer lever connected to
rotochamber

e Feel for signs of binding at pivot
point

Is rotochamber linkage OK?

lon

— a .

| OUTER LEVER
= a

ROTOCHAMBER

PIVOT POINT >»

@ Lubricate binding linkage

e Using oil can lubricate pivot point
on outer lever

Tell direct support maintenance

TA 119062

TM 9-2320-211-20-2-1

Figure 11-3 (Sheet 4 of 4)
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I ae D aN kee ¥
LEVER IS PUSHED DOWN ON M543A2 TRUCK, CLUTCH SYSTEM

-WORKS NORMALLY USING CLUTCH PEDAL IN CAB

@ Shut engine off

@ Refer to TM 9-2320-211-10

2

@ Check clutch control valve and
rotochamber compressed air lines

e Chock wheels
e Crawl under truck
@ Look for a broken air line. See

e Feel if air is leaking from fittings

Are compressed air lines OK ?

e Using 7/16~inch wrench tighten
fitting

@ Replace broken air line

TA 115584

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

figure 48-1

● Refer to Vol 3, chapter 9,
para 9-4

Figure 11-4 (Sheet 1 of 3)
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GO

@ Check rotochamber adjustment

e Craw! under truck
e Using a ruler that measures to

1/32 inch, check for 3/32 to
1/4 inch, of clearance between
inner lever and adjusting screw

ls rotochamber adjustment OK ?

GO

TRANSMISSION

“| 3/39 IN. TO 1/4 IN.
| CLEARANCE

ROTOCHAMBER

ADJUSTING
SCREW INNER LEVER

@ Adjust rotochamber

Note: If rotochamber can not be
adjusted, it should be
replaced, Tell direct support
maintenance

TA 115885

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 18, para
18-28

Figure 11-4 (Sheet 2 of 3)
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GO

@ Check rotochamber linkage

e@ Move outer lever connected to
rotochamber

e@ Feel for signs of binding at pivot
point

Is rotochamber linkage OK ?

A

a a OUTER LEVER

@ Lubricate binding linkage ©

e Using oil can lubricate pivot
point on outer lever

Tell direct support maintenance

TA 115586

TM 9-2320-211-20-2-1

Figure 11-4 (Sheet 3 of 3)

11-11/(11-12 blank)





TM 9-2320-211-20-2-1

CHAPTER 12

CLUTCH SYSTEM TROUBLESHOOTING SUMMARY

12-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 11, for the Clutch System.

12-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the “How-to-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.
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, ( TrousLe WITH CLUTCH SYSTEM )

1 a $ ON TRUCK M543A2,
CLUTCH SLIPS, DRAGS CLUTCH SLIPS DURING| OR DOES NOT oxacs | OPERATION, CLUTCH

SYSTEM WORKS
NORMALLY

4
CLUTCH DOES NOT
ENGAGE WHEN

, ENGINE CLUTCH

TRUCK CREEPS WHEN | CONTROL LEVER IS
CLUTCH PEDAL IS PUSHED DOWN ON
PRESSED TO M543A2 TRUCK,
FLOORBOARD | CLUTCH SYSTEM

WORKS NORMALLY
USING CLUTCH
PEDAL IN CAB

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@ CLUTCH PEDAL
e CLUTCH LINKAGE

a
REPAIR OR REPLACE BAD PARTS

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TA 115587

TM 9-2320-211-20-2-1

CLUTCH SYSTEM TROUBLESHOOTING SUMMARY

Figure 12-1 (Sheet 1 of 3)
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GO GO GO

@ LOOK TO FIND FAULT IN

e@ CLUTCH PEDAL

REPAIR OR REPLACE BAD PARTS

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

CLUTCH PEDAL FREE PLAY
ROTOCHAMBER ADJUSTMENT
CLUTCH LINKAGE
ROTOCHAMBER LINKAGE

REPAIR OR REPLACE BAD PARTS

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 115589

TM 9-2320-211-20-2-1

Figure 12-1 (Sheet 2 of 3)
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GO

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e CLUTCH CONTROL VALVE
@ ROTOCHAMBER COMPRESSED AIR

LINES
@ ROTOCHAMBER ADJUSTMENT
e@ ROTOCHAMBER LINKAGE

I
REPAIR OR REPLACE BAD PART |

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115590

TM 9-2320-211-20-2-1

Figure 12-1 (Sheet 3 of 3)
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CHAPTER 13

CLUTCH SYSTEM CHECKOUT

TM 9-2320-211-20-2-1

PROCEDURES

13-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when the
system does not checkout.
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CHECK CLUTCH SYSTEM
(ALL TRUCKS EXCEPT M543A2)

@ Check for creeping

e Start truck. Refer to
TM 9=2320-21 1-10

@ Check for movement when clutch
is pressed to floorboard

Does truck stay still when clutch
pedal is pressed to floorboard?

: -

2)
@ Do fault isolation procedure for

truck creeps when pedal is pressed
to floorboard

e Refer to fault symptom index

@ Check for dragging, slipping or
not engaging

e@ Put transmission shift lever in
first gear position. Refer to
TM 9=2320-211-10

@ Let up clutch pedal. Refer to
TM 9=2320-211-10

Does clutch engage without dragging
or slipping ?

GO

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

CLUTCH SYSTEM CHECKOUT

Figure 13-1 (Sheet 1 of 5)
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@ Do fault isolation procedure for
clutch drags, slips, or does not engage

e Refer to fault symptom index

@ Stop truck and turn off engine

e@ Refer to TM 9-2320-211-10

e Clutch system checks out OK.
Checkout completed

TA 115592

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 13-1 (Sheet 2 of 5)
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CHECKOUT CLUTCH SYSTEM
(M543A2 TRUCKS)

@ Check for creeping

e Start truck. Refer to
TM 9-2320-211-10

@ Check for movement when clutch
is pressed to floorboard |

Does truck stay still when clutch
pedal is pressed to floorboard?

CLUTCH SYSTEM CHECKOUT

@ Do fault isolation procedure for
truck creeps when pedal is pressed
to floorboard

e Refer to fault symptom index

®
o

@ Check for dragging, slipping, or
not engaging

Put transmission shift lever in
first gear position. Refer to
TM 9-2320-211-10
lation elitalh nae! afar &
Le f VP wiWIi Wel peeve INGEIWGE #$¢

TM 9=2320-211-10

=~
ww

Does clutch engage without dragging
or slipping ?

GO
TA 115593

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 13-1 (Sheet 3 of 5)
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GO

@ Do fault isolation procedure for
clutch drags, slips, or does not
engage

@ Refer to fault symptom index

@ Check engine clutch control lever

e Push clutch pedal to floorboard
Caw trymesl etme te nb RA

31816 | Vp TiVUR « AGCICI FY

TM 9-2320-211-10

e Engage clutch using engine clutch
control lever. Refer to procedures
given in TM 9-2320-211-10

Does clutch engage?

@ Do fault isolation procedure for
clutch does not engage when en-
gine clutch control lever is pushed
down on M543A2 truck, clutch
system works normally using clutch
pedal in cab

@ never to fau

@ Check for slip while running

e Drive truck forward. Refer to
TM 9=2320-211-10

e@ Check for clutch slip

Does clutch slip?
-

»
GO

TA 11559¢

 TM 9-2320-211-10

TM 9-2320-211-20-2-1
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GO

@ Do fault isolation procedure for
clutch slips during operation,
clutch system works normally on
M543A2 truck

@ Refer to fault symptom index

@ Stop truck and turn off engine
e@ Refer to TM 9-2320-211-10

@ Clutch system checks out OK.
Checkout completed

TA 115595

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 13-1 (Sheet 5 of 5)
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CHAPTER 14

FUEL SYSTEM TROUBLESHOOTING

14-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the fuel system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

14-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

14-1



Symptom

ENGINE IS HARD STARTING )

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet away
from an area where open flame, sparks, or
smoking can cause a fire. Keep a fire
extinguisher close by

@ Make truck ready for work on fuel
system

e Finda well ventilated area
e Park truck. Refer:to

TM 9=2320-211-10

The engine may have one of 3 different
types of manifold flame heaters on it.
For side mounted flame heater refer to
Figure 16-1. For top mounted flame
heater (uncovered), refer to figure
16-2, For top mounted flame heater
(covered), refer to figure 16-2

@ Check flame heater fuel lines and
fittings

@ Look for a crushed or broken line
e@ Look for signs of fuel leaking from

lines or fittings
e Feel for loose fittings

Are flame heater fuel lines and fittings
OK?

GO TA 115596

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

FUEL SYSTEM TROUBLESHOOTING

Figure 14-1 (Sheet 1 of 5)
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®@ Tighten loose or leaking fittings

e Using 7/8-inch wrench tighten
loose fitting

@ Replace bent, broken, or cracked fuel
lines

4we @ Check fuel filter bodies
@ Refer to test equipment

procedures index for fuel filter
body checks

Are fuel filter bodies OK?

@ Tighten loose fuel filter body sleeve
nuts

e Using 7/8-inch wrench tighten nut

@ Replace leaking fuel filter head gaskets

@ Check flame heater fuel pump electrical
circuit .

@ Refer to fault symptom index

Is flame heater electrical circuit OK?

GO
TA 115597

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-24

● Refer to Vol 3, chapter 4, para 4-13,
4-14, 4-15, or 4-16

● Replace leaking fuel fiIter bodies

● Refer to Vol 3, chapter 4, para 4-12

Figure 14-1 (Sheet 2 of 5)
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GO

@ Replace bad electrical parts

@ Check flame heater fuel filter

e Look for signs of dirt in filter

e Remove flame heater fuel filter.

Is flame heater fuel filter OK?

YES NO
NY NA

@ Replace flame heater fuel filter

a NOTE

@ Test flame heater fuel pump and
nozzle

e Refer to test equipment
procedures index for flame
heater fuel pump and nozzle test

Are fuel pump and nozzle OK?

Z

GO TA 115598

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-31

Refer to Vol 3, chapter 4, para
4-21

● Refer to Vol 3, chapter 4,

Before going to the next step put back
flame heater fuel filter. Refer to Vol 3,
chapter 4, para 4-21

para 4-21

Figure 14-1 (Sheet 3 of 5)
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GO

12

@ Put back flame heater nozzle

5

D)© @ Check fuel filter elements

Are fuel filter elements OK?

TA 115599

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-25

● Remove fuel fiIter eIements. Refer
to Vol 3, chapter 4, para 4-13,
4-14, 4-15, or 4-16

● Look at fiIter eIements to see if they
are dirty

● Replace bad flame heater nozzle

● Refer to Vol 3, chapter 4, para
4-25

● Replace bad flame heater fuel pump

● Refer to Vol 3, chapter 4, para
4-18 or 4-19

● Replace dirty fuel filter elements

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

● Put back fuel filter elements

● Refer to Vol 3, chapter 4, para 4-13,
4-14, 4-15, or 4-16

14-5
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GO

@ Test fuel tank pump electrical circuit

@ Refer to fault symptom index

Is fuel tank pump electrical circuit OK ?

@ Replace bad electrical parts

3

Tell direct support maintenance

TA 115600

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-3

Figure 14-1 (Sheet 5 of 5)
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Symptom

ENGINE DOES NOT START )

WARNING }

Diesel fuel is very flammabie. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where open flame,
sparks, or smoking can cause a fire. Keep
a fire extinguisher close by

@ Make truck ready for work on fuel
system

e Finda well ventilated area
e Park truck. Refer to procedures

given in TM 9-2320-211-10~1

I NOTE
The engine may have one of 3 different
types of manifold flame heaters on it.
For side mounted flame heater refer to
figure 16-1 Far tan marintad flame

° & WE Ld wl DEENA AT EE he

heater (uncovered), refer to figure 16-2.
For top mounted flame heater (covered),
refer to figure 16-2

1

GO
' TA 115601

figure 16-2

TM 9-2320-211-20-2-1

Figure 14-2 (Sheet 1 of 6)
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GO

@) @ Check flame heater fuel lines, and
fittings

@ Look for a crushed or broken line
@ Look for signs of fuel leaking from

line or fittings
e Feel for loose fittings

Are flame heater fuel lines and fittings
OK?

(ves) (wo) @ Tighten loose or leaking fittings
e@ Using 9/16~inch wrench and

7/\6-inch wrench, tighten fittings

@ Replace bent, broken, or cracked fuel.
lines

@ Check fuel filter bodies

e Refer to test equipment procedures
index for fuel filter body checks

Are fuel filter bodies OK?

5oN (0) ©), Tighten loose fuel filter body sleeve
YES

nuts

e Using 5/8-inch wrench, tighten loose
nuts

@ Replace leaking fuel filter head gaskets

GO TA 115602

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-22

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

● Replace leaking fueI fiIter bodies

● Refer to Vol 3, chapter 4, para
4-12

Figure 14-2 (Sheet 2 of 6)
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GO

@ Check flame heater fuel pump
electrical circuit

e Refer to fault symptom index

Is flame heater electrical circuit OK?

@ Replace bad electrical parts

@ Check flame heater fuel filter

e@ Remove flame heater fuel filter.

e Look for signs of dirt in filter

Is flame heater fuel filter OK?

@ Replace dirty flame heater fuel filter

(

GO
TA 115603

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 4, para
4-21

● Refer to Vol 3, chapter 4,
para 4-31

● Refer to Vol 3, chapter 4, para
4-21

Figure 14-2 (Sheet 3 of 6)
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GO

NOTE

@ Test flame heater fuel pump and nozzle

e Refer to test equipment procedures
index for flame heater fuel pump
and nozzle test

Is fuel pump and nozzle OK?

@ Put back flame heater nozzle

GO
TA 115604

TM 9-2320-211-20-2-1

Before going to the next step put back
flame heater fuel filter. Refer to Vol

3, chapter 4, para 4-21

● Replace bad flame heater nozzle

● Refer to Vol 3, chapter 4, para
4 - 2 5

● Replace bad flame heater fuel
pump

● Refer to Vol 3, chapter 4, para
4-18 or 4-19

● Refer to Vol 3, chapter 4, para 4-25

14-10

Figure 14-2 (Sheet 4 of 6)



GO

@ Check fuel filter elements

@ Look at filter elements to see if they
are dirty

Are fuel filter elements OK?

@ Replace dirty fuel filter elements

e Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

@ Put back fuel filter elements

@ Test fuel tank pump electrical circuit

e@ Refer to fault symptom index

Is fuel tank pump electrical circuit OK?

GO
TA 115605

 para 4-13

TM 9-2320-211-20-2-1

● Remove fueI fiIter eIements. Refer
to Vol 3, chapter 4, para 4-13,
4-14, 4-15, or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

Figure 14-2 (Sheet 5 of 6)
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GO

17

: @ Replace bad electrical parts
YES NO

Tell direct support maintenance

TA 115606

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-31

Figure 14-2 (Sheet 6 of 6)
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Symptom

ENGINE STALLS

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet away
from an area where open flame, sparks, or
smoking can cause a fire. Keep a fire
extinguisher close by

<q @ Make truck ready for work on fuel
system

@ Finda well ventilated area
e Park truck. Refer to

TM 9-2320-211-10 |

@ Check fuel filter bodies

e@ Refer to test equipment procedures
index for fuel filter body checks

Are fuel filter bodies OK?

TA 115607

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 14-3 (Sheet 1 of 4)
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GO

3
@ Tighten fuel filter body bolt

e Using 7/8-inch wrench tighten
fuel filter body bolt

@ Check fuel filter elements

@ Look at filter elements to see if they
are dirty

Are fuel filter elements clean

@ Replace dirty fuel filter elements

GO
TA 115608

TM 9-2320-211-20-2-1

● Replace leaking fuel filter body gaskets

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

● Replace cracked or broken fuel fiIter
body

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

 Remove fuel fiIter elements. Refer
to Vol 3, chapter 4, para 4-13,
4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

Figure 14-3 (Sheet 2 of 4)
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GO

@ Put back fuel filter elements |

' @ Test fuel tank pump electrical circuit

@ Refer to fault symptom index for
electrical system

Is electrical circuit OK?

@ Replace bad electrical parts

GO

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4,
para 4-13, 4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-31

Figure 14-3 (Sheet 3 of 4)

14-15



GO

@ Test fuel tank pump pressure

e@ Refer to test equipment procedures
index for fuel tank pump pressure
test

Does pressure gage show a reading ?

@ Replace fuel tank pump

Tell direct support maintenance

TA 115610

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4 - 4

Figure 14-3 (Sheet 4 of 4)
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Symptom

4

ENGINE RUNS ROUGH )

M@ TM .2 2... tl, fan En et tk ft foe . £
@e rur ruck in Moron and arrive for

10 minutes

@ Refer to TM 9-2320-211-10

@ Check coolant temperature gage
for correct running temperature
of 165°F to 195°F
e Refer to TM 9-2320-211-10

Is coolant temperature OK?

@ Park truck and turn off engine

e Refer to TM 9-2320-211~10

@ Replace thermostat

@ Park truck and chock wheels

e Refer to TM 9-2320-211-10

@ Keep engine running at 1,000RPM

e@ Pull out hand throttle. Refer
to TM 9=2320-211-10

GO
TA 115611

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 6, para 6-8

14-17
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GO

WAR NING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet

' away from an area where open flame,
sparks, or smoking can cause a fire. Keep
a fire extinguisher closeby

@ Check fuel injection pump to fuel
injector nozzle tubes and fittings for
leaks and cracks

Are tubes and fittings OK?

@ Turn off engine

@ Refer to TM 9-2320-211-10
a TT _Ij..t.... Low mewem Lttht ame
ww iignren 1O0se Tring

e Using 7/16-inch wrench tighten
fittings until leakage stops

@ Replace cracked tubes

e Tell direct support maintenance

GO
TA 115612

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Refer to figure 16-1 or 16-2

Figure 14-4 (Sheet 2 of 3)
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GO

@ Turn off engine
e Push in hand throttle. Refer to

TM 9-2320-211-10

@ Check fuel filter elements

e@ Look at filter elements to see if they
are dirty

Are filter elements OK?

7

VES NO @ Replace dirty fuel filter elements

@ Put back fuel filter elements

Tell direct support maintenance

TA 115613

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Remove fuel fiIter eIements. Refer
to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

Figure 14-4 (Sheet 3 of 3)
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Symptom

( ENGINE LACKS POWER )

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
£, [Fn I Ely reams Kaan dears ral ow sé AY Liat Mca rau e
UG oY VIS. NeopPY TEIVOR MVYVUE VvV ICG! Mwy

from an area where open flame, sparks or
smoking can cause a fire. Keep a fire
extinguisher close by

, : al

1OX Make truck ready for work on fuel
system

e Find a well ventilated area ~
e Park truck. Refer to procedures 7

given in TM 9-2320-211-10

RETURN

2 | SPRING
@ Check accelerator linkage

e Craw! under truck
e@ Look for bent accelerator rod
e Look for bent accelerator

. 4

linkage bracket / ACCELERATOR
ACCELERATOR LINKAGE

ROD BRACKETIs accelerator linkage OK?

GO TA 115614

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 14-5 (Sheet 1 of 4)
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@ Replace bent accelerator linkage
rod

@ Check fuel filter bodies

e Refer to troubleshooting test index
for fuel filter body checks

Are fuel filter bodies OK ?

@ Tighten fuel filter bodies

e Using 5/8-inch wrench, tighten
fuel filter body bolt

@ Replace leaking fuel filter body gasket

@ Check engine fuel feed line from
fuel tank to fuel transfer pump on
fuel injection pump

» Look for broken or crushed
fuel line

Is engine feed fuel line OK?1

GO TA 115615

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-34

● Replace bent accelerator linkage
bracket

● Refer to Vol 3, chapter 4,
para 4-34

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

● Replace cracked or broken fuel filter
bodies

● Refer to Vol 3, chapter 4, para
4-12

● Look for leaking fitting. See
figure 16-1 or 16-2

Figure 14-5 (Sheet 2 of 4)
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GO

7
@ Tighten loose or leaking fuel line

fitting

e Using 7/16-inch wrench, tighten
fitting until leak stops

@ Replace broken or crushed fuel line

NOTE

A bent or crushed exhaust pipe will slow
down the flow of exhaust gases. This
will take power away from the engine.
Even though exhaust system is not part
of the fuel system it should be checked
as a cause of lack of power

@ Check exhaust system

e Look for a bent or crushed exhaust
pipe

Is exhaust system OK ?

GO

EXHAUST PIPE

@ Replace bent or crushed exhaust pipe

TA 115616

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4,
para 4-11

● Refer to Vol 3, chapter 5, para
5 - 3

Figure 14-5 (Sheet 3 of 4)
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GO

@ Check fuel filter elements

e Look at filter elements to see if
they are dirty

Are fuel filter elements OK ?

@ Replace dirty fuel filter elements

@ Put back fuel filter elements

Tell direct support maintenance

TA 115617

TM 9-2320-211-20-2-1

● Remove fuel filter elements. Refer
to Vol 3, chapter 4, para 4-13,
4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

● Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15 or 4-16

Figure 14-5 (Sheet 4 of 4)
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Symptom

POOR FUEL MI LEAGE )

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where open flame, sparks,
or smoking can cause a fire. Keep a fire
extinguisher close by j

Or
@ Make truck ready for work on fuel

system

e Finda well ventilated area
@ Park truck, Refer to procedures

given in TM 9-2320-21 1-10

@ Check fuel filter bodies

e Refer to troubleshooting test
index for fuel filter body checks

Are fuel filter bodies OK?

@ Tighten loose fuel filter body bolt
vee oN
YtS NO: \ } \ J, e@ Using 5/8-inch wrench, tighten bolt

m Moot. lute [a a. a an ns oS
| @ Neprace leaking Tuell Titer Doay gasker

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para

4-13, 4-14, 4-15, or 4-16

Figure 14-6 (Sheet 1 of 2)
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GO

_h NOTE
A bent or crushed exhaust pipe will
slow down the flow of exhaust gases.
This will take power away from the
engine. Even though exhaust system
is not part of the fuel system, it

fuel mileage

@ Check exhaust pipe

e@ Look for a bent or crushed exhaust

pipe

ls exhaust pipe OK?

should be checked as a cause of poor \

EXHAUST PIPE

pipe
@ Replace bent or crushed exhaust

Tell direct support maintenance

TA 115619

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 5, para
5-3

Figure 14-6 (Sheet 2 of 2)
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Symptom

7 ENGINE DOES NOT SLOW DOWN WHEN ACCELERATOR PEDAL *)
LET GO

WARNING »

Diesel fuel is very flammable. Care
must be used when choosing a place
to work on fuel system. Keep truck
about 50 feet away from an area
where open flame, sparks, or smoking
can cause a fire. Keep a fire extin-
guisher close by

@ Make truck ready for work on fuel
system

e Finda well ventilated area
e@ Park truck, Refer to procedures

given in TM 9~2320-211-10

2 RETURN
@ Check accelerator return spring SPRING

- ©. *£ Leak 2.4. -f£
@® sce iF DOTM ©Mmas OT

are attached
e See if return spring is broken

Is accelerator return spring OK ? ACCELERATOR
. LINKAGE
T ROD

GO
TA 115620

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 14-7 (Sheet 1 of 3)
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GO

©).
@ Attach accelerator return spring

ENGINE FUEL
RETURN LINES

@ Check engine fuel return lines

@ Look for bent or crushed lines

Are engine fuel return lines OK?

@ Replace bent or crushed fuel return
lines

GO
TA 115621

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para
4-34

Replace broken accelerator return
spring

● Refer to Vol 3, chapter 4, para
4 - 3 4

● Refer to Vol 3, chapter 4, para
4 - 1 1

Figure 14-7 ( Sheet 2 of 3)
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GO

@ Check accelerator linkage FUEL INJECTION PUMP

e@ Push accelerator rod all the way
towards drivers seat

@ Let go and see if linkage returns
all the way

NOTE: To check if linkage has
returned fully, push bottom
of fuel injection pump
operating lever toward
front of truck. If lever
does not move, it has .
returned ali the way. THROTTLE RETURN ACCELERATOR

SPRING ROD
Is accelerator linkage OK?-

~ @ Lubricate accelerator linkage
pivot holes |

e Using oil can lubricate
pivot holes

PIVOT HOLE PIVOT HOLES

Tell direct support maintenance

TA 115622

TM 9-2320-211-20-2-1

Figure 14-7 (Sheet 3 of 3)
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Symptom

ENGINE RUNS AFTER BEING SHUT oFF )8

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet away
from an area where open flame, sparks, or
smoking can cause a fire. Keep a fire
extinguisher close by

@ Make truck ready for work on fuel
system

@ Find a well ventilated area
e Park truck. Refer to procedures

given in TM 9-2320-211-10~1

GO
| 

TA 115623

 TM 9-2320-211-10-1

TM 9-2320-211-20-2-1

Figure 14-8 (Sheet 1 of 3)
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GO

@ Check accelerator return spring

@ See if both ends of return spring are
attached

@ See if return spring is broken

ls accelerator return spring OK?
a

RETURN
SPRING

ACCELERATOR
LINKAGE
ROD

@ Check fuel return lines

e Look for bent or crushed lines

‘Are all fuel return lines OK?

°
 a

@ Attach accelerator return spring

4

e

4

ENGINE FUEL
RETURN LINES

|

@ Replace bent or crushed fuel return
lines

TA 115624

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 4, para

4 - 3 4

● Replace broken accelerator return

spring

● Refer to Vol 3, chapter 4, para

4 - 3 4

● Refer to Vol 3, chapter 4, para
4 - 1 1

Figure 14-8 (Sheet 2 of 3)
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GO

@ Check accelerator linkage FUEL INJECTION PUMP

e Push accelerator rod all the
way towards drivers seat = |

e@ Let go and see if linkage a ie OPERATING
returns all the way P= L__) LEVER

Note: To check if linkage has
returned fully push bottom
of fuel injection pump WW
operating lever toward front
of truck. If lever does
not move it has returned | .
all the way THROTTLE RETURN ACCELERATOR

SPRING ROD
Ils accelerator linkage OK?

@ Lubricate accelerator linkage pivot
holes

e Using oi! can, lubricate pivot
holes

ee
l

PIVOT HOLES

ere

ATT
PIVOT HOLE PIVOT HOLES

@

TA 115625

TM 9-2320-211-20-2-1

Figure 14-8 (Sheet 3 of 3)
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CHAPTER 15

FUEL SYSTEM TROUBLESHOOTING SUMMARY

15-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 14, for the Fuel System.

15-2. PROCEDURES . The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-to” portions of the
detailed procedures and do not include the “How-to'do-it” instructions. Warnings,
cautions, and notes are given where needed.

15-1



(trove WITH FUEL SYSTEM )
Symptoms

1. 3 ENGINE DOES
NOT SLOW

harp ENGINE SACS. DOWN WHEN
, STALLS ACCELERATORSTARTING POWER PEDAL IS

LET GO

4 : fe)

Ors. : ENGINE POOR ENGINE RUNS
Non RUNS FUEL AFTER BEING

ROUGH | MiLace - SHUT OFF
START3 WARNING P|

DIESEL FUEL IS VERY FLAMMABLE. CARE MUST BE USED WHEN CHOOSING
A PLACE TO WORK ON FUEL SYSTEM, KEEP TRUCK ABOUT 50 FEET AWAY
FROM AN AREA WHERE OPEN FLAME, SPARKS, OR SMOKING CAN CAUSE
A FIRE, KEEP A FIRE EXTINGUISHER NEARBY

GO GO GO. GO GO GO GO

TM 9-2320-211-20-2-1

FUEL SYSTEM TROUBLESHOOTING SUMMARY

Figure 15-1 (Sheet 1 of 9)
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GO GO GO GO GO GO GO

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL
SYSTEM SUMMARY .
TROUBLESHOOTING
PROCEDURE FOR
FUEL SYSTEM. REFER
TO FAULT SYMPTOM
INDEX FOR ELECTRICAL
SYSTEM

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

@ FLAME HEATER FUEL LINES AND
FITTINGS

e@ FLAME HEATER FUEL FILTER
e@ FLAME HEATER FUEL PUMP

AND NOZZLE
e FUEL FILTER BODIES
e FUEL FILTER ELEMENTS

CHECKOUT OK?

GO GO GO GO GO GOGO

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 2 of 9)
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B
TIGHTEN OR REPLACE
AD PART

TELL DIRECT SUPPORT MAINTENA NC E

NOTE: FOR DETAILED TROUBLESHOOT ING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL
SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR
FUEL SYSTEM.
REFER TO FAULT
SYMPTOM INDEX
FOR ELECTRICAL
SYSTEM

TA 115628

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 3 of 9)

15-4



GO GO GO GO GOGO

@ LOOK TO FIND FAULT IN
ONE OF THE FOLLOWING:

e FUEL FILTER BODIES
e FUEL FILTER ELEMENTS
e FUEL LINES AND FITTINGS
e FUEL TANK PUMP PRESSURE

CHECKOUT OK?

TIGHTEN OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO GO GO

TA 115629

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 4 of 9)
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GO GO GOGO GO

DECIDE IF FAULT IS IN MECHANICAL.
OR ELECTRICAL SYSTEM | |

IS FAULT IN MECHANICAL SYSTEM ? |

| DO ELECTRICAL
SYSTEM SUMMARY
TROUBLESHOOTING

| PROCEDURE FOR

, | FUEL SYSTEM, REFER |.
, TO FAULT SYMPTOM

: INDEX FOR ELECTRICAL
SYSTEM

| @ LOOK TO FIND FAULT IN ONE Oe
OF THE FOLLOWING: oe ,

e FUEL LINES AND FITTINGS ©
@ FUEL FILTER ELEMENTS ,

; CHECKOUT OK? } | ,

TIGHTEN OR REPLACE
| BAD PART |

TELL DIRECT SUPPORT MAINTENANCE So

NOTE: FOR DETAILED TROUBLESHOOTING |
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO GO

TA 115630

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 5 of 9)
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@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

ACCELERATOR LINKAGE
FUEL FILTER BODIES |
FUEL LINES AND FITTINGS |
EXHAUST SYSTEM
FUEL FILTER ELEMENTS

CHECKOUT OK?

TIGHTEN, ADJUST OR
REPLACE BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115631

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 6 of 9)
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) O ) O
ee

l.

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e FUEL FILTER BODIES
e@ EXHAUST SYSTEM

CHECKOUT OK?

YES NO TIGHTEN OR REPLACE
\ J \ J i DAL rANI!

DIRECT SUPPORT MAINTENANCEiN be4

Fl
in

!
dn Lew

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

) O a O

TA 115632

TM 9-2320-211-20-2-1

15-8
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@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@e ACCELERATOR RETURN SPRING
e ENGINE FUEL RETURN LINES
@ ACCELERATOR LINKAGE

CHECKOUT OK?

ADJUST OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

8
 a 

a 
ee

 
ee

 
a”

TA 115633

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 8 of 9)
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GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ ACCELERATOR RETURN SPRING
e FUEL RETURN LINES
e@ ACCELERATOR LINKAGE

‘CHECKOUT OK?

ADJUST OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

TA 115634

TM 9-2320-211-20-2-1

Figure 15-1 (Sheet 9 of 9)
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CHAPTER 16

FUEL SYSTEM SUPPORT DIAGRAMS

16-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 14. Table 3-1 is a complete listing of all support
diagrams used in this manual.

16-1



FLAME HEATER
ASSEMBLY

s. “le 7 ‘

NA SL ]INTAKE MANIFOLD ~~. Be) TM~SESee S04)
a

FLAME HEATER NOZZLE
AND HOLDER-TO-FUEL

RETURN SOLENOID
VALVE TUBE

patipaanesaemnincn

FUEL RETURN TUBE
)

S
>.-

>
>.

[7
f)

FLAME HEATER FUEL [7

FUEL SUPPLY
TUBE FROM FUEL
INJECTION PUMP

FLAME HEATER FUEL
FILTER ASSEMBLY

SIDE MOUNTED FLAME
HEATER FUEL LINES

FLAME HEATER FUEL
PUMP-TO-FLAME HEATER
NOZZLE AND HOLDER TUBE

FLAME HEATER FUEL
INLET SOLENOID VALVE

FUEL LINE FITTING

FLAME HEATER
FUEL PUMP

FLAME HEATER FILTER-
'TO-FLAME HEATER FUEL
INLET SOLENOID VALVE
TUBE

FLAME HEATER FUEL
INLET SOLENOID VALVE-
TO-FLAME HEATER PUMP
TUBE

TA 115635

TM 9-2320-211-20-2-1

Figure 16-1
16-2



FLAME HEATER FUEL
PUMP-TO-FLAME

HEATER NOZZLE rus
FLAME HEATER

FUEL FILTEUEL FILTER a

FLAME HEATER =
FUEL PUMP FTrRe—=.__

FUEL LINE FITTING ~

(— is) ce | a
TO-FLAME HEATER

ee FILTER TUBE

INTAKE MANIFOLD
FLAME HEATER
ASSEMBLY

_FLAME HEATER SPRAY
NOZZLE AND CHECK
VALVE ASSEMBLY

FLAME HEATER
FUEL RETURN TUBE

)

FUEL SUPPLY PUMP-

fH Oy eal
)): ert EET whe f Mn

FUEL SUPPLY oF) |
PUMP _

nc N

re
FUEL INJECTION » oe

“a nT
\ |
_

PUMP ASSEMBLY A
TOP MOUNTED (UNCOVERED)

FUEL LINE FITTING FLAME HEATER FUEL LINES

FUEL FILTER
ASSEMBLY

TA 115636

TM 9-2320-211-20-2-1

Figure 16-2
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- ENGINE FEED FUEL LINE

FUEL FITTING

FUEL TANK

TA 115637

FUEL SYSTEM SUPPORT DIAGRAM — MS1A2 FUEL TANK

TM 9-2320-211-20-2-1

Figure 16-3
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CHAPTER 17

FUEL SYSTEM TEST PROCEDURES

17-1. GENERAL. This chapter gives test procedures for the tests given in chapter
14, for the Fuel System.

17-2. TEST SET-UP. Instructions for setup of test equipment and parts to be tested
are given before the test procedures. Illustrations are used, when needed, to show
you how to hook up the test equipment to the part to be tested.

17-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form,
are given for each test. The procedure calls out the type of test and the condition
of the truck system for each part of testing. The step-by-step test will lead you to
the bad component or to a fault symptom within a related system. Reference is made
to the fault symptom index, chapter 6, if the test shows a fault in another system.

17-1



FLAME HEATER FUEL PUMP AND NOZZLE Test )

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where. open flame,
sparks, or smoking can cause a fire.
Keep a fire extinguisher close by

I NOTE —--
This test will need two soldiers. The
lead soldier will be called soldier A.
The helper will be called soldier B FLAME

; FLAME HEATER
OUTLET HEATER INLET FUEL
FITTING NOZZLE: FITTING LINES

@ Test flame heater nozzle

Soldier A e@ Using 9/16-inch wrench
and 7/16-inch wrench
unscrew and take off
inlet fitting from
nozzle

@ Using 7/16-inch wrench
and 3/8-inch wrench
unscrew and take off
outlet fitting

@ Using I-inch wrench
unscrew and take
out flame heater
nozzle

e Screw inlet fitting
back on nozzle and
tighten using 9/16-inch
wrench and 7/16-inch
wrench

TA 115638

TM 9-2320-211-20-2-1

FUEL SYSTEM TROUBLESHOOTING TESTS

Figure 17-1 (Sheet 1 of 3)
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GO

e Screw outlet fitting back
on flame heater nozzle
and tighten using 7/16-
inch wrench and 3/8-
inch wrench

e Point nozzle into a can
that has at least a 4-
inch opening

I
Soldier B e Turn on flame

heater for [0
seconds then turn
it off. Refer to
TM9=2320-211-10

Soldier A e@ See if a cone
shaped fuel spray
comes from flame
heater nozzle

FLAME HEATER
NOZZLE «2 _

FUEL ; FLAME HEATER
. NOZZLE 4

NOTE

If fuel spray pattern is correct, nozzle
and flame heater fuel pump are ok. If
fuel comes from nozzle in solid stream,
nozzle is bad. If no fuel comes from
nozzle, go to next step to see if fuel
pump is bad |

GO
TA 115639

 TM9-2320-211-10

TM 9-2320-211-20-2-1

Figure 17-1 (Sheet 2 of 3)
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GO

@ Test flame heater fuel pump

Soldier A e

SOLDIER B @

Using 9/16-inch
wrench and 7/16-inch
wrench unscrew and
take off inlet fitting
from nozzle

Using 7/16-inch wrench
and 3/8-inch wrench
unscrew and take off
outlet fitting
Put fuel line fitting
ends into can

Turn on flame heater
for 10 seconds then
turn it off. Refer to
TM9~2320-211-10

FUEL LINES

Soldier A @ See if steady stream
of fuel comes from
flame heater fuel
pump

NOTE: A solid,
steady stream of
fuel means pump
is ok

TA 115640

 TM9-2320-211-10

TM 9-2320-211-20-2-1

Figure 17-1 (Sheet 3 of 3)
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2 FUEL FILTER BODY CHECKS )

@ Check primary, secondary and final
fuel filter bodies FUEL FILTER

BODY BOLTS >

e@ Look for fuel leaking from fuel filter
bodies

@ Look for signs of fuel leaking from
fuel filters head gasket

e Feel for loose fuel filter head bolt

FUEL FILTER
BODY GASKET
NOTE: GASKET
CAN NOT BE SEEN
BUT WILL LEAK
IF BAD

FUEL FILTER
BODIES

NOTE: EARLY |
MODEL TRUCKS |

HAVE ONE
FUEL FILTER

FUEL FILTER
BODY GASKET
NOTE: GASKET
CAN NOT BE SEEN
BUT WILL LEAK
IF BAD

N\FUEL FILTER BODIES
(LATE MODEL TRUCKS)

TA 115641

TM 9-2320-211-20-2-1

F U E L  S Y S T E M  T R O U B L E S H O O T I N G  T E S T S

Figure 17-2
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GENERAL INSTRUCTIONS )
PRESSURE GAGE

@ Check pressure gage before using

e@ Gage - look to see that the glass
and needle are not broken

e Pressure hose - look to see that
there are no holes, cracks, or
kinks

e Fittings - feel if fittings are tight FITTINGS
on both ends. Look to see that the |
input end is dirt free

PRESSURE
HOSE

3 FUEL TANK PUMP PRESSURE TEST )

@ Test fuel pump pressure PRESSURE

<=

2

-

2 SS

e Using 5/8-inch wrench unscrew | PRESSURE
and take out pressure gage _ GAGE FITTING
fitting

TA 115642

TM 9-2320-211-20-2-1

● Remove fueI pump output Iine from
elbow. See figure 16-3

● Put pressure gage fitting in elbow and
tighten using 5/8-inch wrench

● Turn on battery switch to “ON”. Refer
to TM 9-2320-211-10

● See if gage reading is between 5 and
7 psi

● Turn off battery switch. Refer to
TM 9-2320-211-10

FUEL SYSTEM TROUBLESHOOTING TESTS

● Put back fuel line. See figure
16-3

Figure 17-3
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CHAPTER 18

FUEL SYSTEM CHECKOUT PROCEDURES

18-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when the
system does not checkout.

18-1



CHECKOUT FUEL SYSTEM )
et

lCf to see If enaine starts
_ 5 er we E i weet UE Faget # on

e Start engine. Refer to
TM 9-2320-211-10

@ Do fault isolation procedure for
engine does not start

e Refer to fault symptom index

@ Do fault isolation procedure for
engine is hard starting

e Refer to fault symptom index

Does engine stay on?

@ Do fault isolation procedure for
engine stalls

e Refer to fault symptom index

GO
TA 115643

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

FUEL SYSTEM CHECKOUT

Figure 18-1 (Sheet 1 of 3)
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Does engine run smooth?

|
“Ty

@ Do fault isolation procedure for
engine runs rough.

e Refer to fault symptom index

TM
9 aCe @ Check to see if engine has power

e Put vehicle in motion. Refer to
TM 9-2320-211-10

e Drive vehicle up a hill

Does vehicle drive uphill easy?

10
@ Do fault isolation procedure for

engine lacks power

@ Refer to fault symptom index

ol@ Check to see if accelerator pedal is
OK

e@ Step down then let go accelerator
pedal and see if engine slows
down

Does engine slow down?

LI
GO TA 115644

 TM 9-2320-211-10
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Figure 18-1 (Sheet 2 of 3)

18-3



| 12rm TMN @). Do fault isolation procedure for
YES NO engine does not slow down when

accelerator pedal is let go

@ Refer to fault symptom index

13
@ Check to see if engine runs after

being shut off

@ Stop engine. Refer to
TM 9-2320-211-10

Does engine shut off?

14
@ Do isolation procedure for© engine runs after being shut off

_ Mf. «2. fut ote ta oe
| @ Kerer fo raul sympfom index

Fuel system checks out OK.
Checkout completed

TA 115645
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Figure 18-1 (Sheet 3 of 3)
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CHECK FUEL PUMP)

@ Check if fuel pump works

@ Set ACCESSORY switch to
ON

e Place hand on fuel pump to
see if it is working. You
should feel a vibration

Does fuel pump work?

YES NO Ma fai lt fenletian aracertire far
VO MUIT PVIGTION PrOCOCUUIe IVI

pump does not work

e Refer to fault symptom index

TA 115646

TM 9-2320-211-20-2-1

FUEL  PUMP CHECKOUT

Figure 18-2 (Sheet 1 of 2)
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GO

@ Check if fuel tank has fuel

e Unscrew and take off fuel tank
filler cap

e See if fuel tank has fuel

Does fuel tank have fuel ?

| FILLER CAP

‘Neqenniene ar
\ pene —

FUEL TANK

@ Fill fuel tank

e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
engine does not start

e Refer to fault symptom index

TA 1156047
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TM 9-2320-211-20-2-1

Figure 18-2 (Sheet 2 of 2)

18-6



TM 9-2320-211-20-2-1

CHAPTER 19

EXHAUST SYSTEM TROUBLESHOOTING

19-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the exhaust system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

19-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

19-1



Symptom

EXHAUST SYSTEM MAKES NOISE )

@ Make truck ready for work on
exhaust system

@ Park truck. Refer to procedures
given in TM 9-2320-211-10

@ Chock wheels

WARNING

You can get a bad burn if you touch
any part of the exhaust system while
engine is running. If the engine has
just been shut off, wait until the
exhaust system has time to cool down
before doing any work

NOTE

Exhaust manifold and turbocharger are
not part of the exhaust system group.
However the exhaust manifold and
turbocharger should be checked as a
cause of the exhaust system making
noise

GO
TA 115649
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TM 9-2320-211-20-2-1

EXHAUST SYSTEM TROUBLESHOOTING

Figure 19-1 (Sheet 1 of 3)
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GO

@ Check exhaust manifold

e@ Look for holes or cracks. See

ls exhaust manifold OK?

@ Replace bad exhaust manifold

e@ Tell direct support maintenance

@ Check turbocharger

@ Look for a cracked turbocharger.

e Look for a blown turbocharger gasket

e Feel for loose mounting bolts

Is turbocharger OK?

iN {iN @ Tighten loose mounting bolts
YES NO

e Using 9/16-inch wrench tighten bolts

@ Replace blown turbocharger gasket

L
.

. Part eo Pat ol eee a ea ie me oe ee

@ Replace cracked turbocharger

e Tell direct support maintenance

TA 115650

TM 9-2320-211-20-2-1

figure 21-1

See figure 21-1

Figure 19-1 (Sheet 2 of 3)
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TAILPIPE

EXHAUST PIPE

@ Check exhaust pipes

e@ Look for holes or cracks

@ Feel for loose flange bolts

- Are exhaust pipes OK?

EXHAUST PIPE
FLANGE BOLTS

@ Tighten loose flange bolts

e@ Using 9/16-inch wrench tighten
loose bolts

@ Replace bad exhaust pipes

@ Replace tailpipe

TA 115651
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● Refer to Vol 3, chapter 5, para 5-3

● Refer to Vol 3, chapter 5, para 5-3

Figure 19-1 (Sheet 3 of 3)

19-4



Symptom

*( EXHAUST FUMES ENTER CAB )

ol
@ Make truck ready for work on exhaust

system

@ Park truck, Refer to procedures
given in TM 9=2320-211-10

@ Chock wheels

| WARNING
You can get a bad burn if you touch
any part of the exhaust system while
engine is running. If the engine has
just been shut off, wait until the
exhaust system has time to cool down
before doing any work

NOTE

Truck body is not part of the exhaust
system group. However, holes or
cracks in the truck body floor or
firewall can cause fumes to enter cab.

T
.

TA 115652
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Figure 19-2 (Sheet 1 of 4)
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@ Check cab floorboards and firewall

e Look for holes or cracks

Are floorboards and firewall OK ?

FLOORBOARDS \° FIREWALL

@ Repair holes and cracks in floorboards
and firewall

e Refer to TM 9-237 for welding pro-
cedures

“NOTE

Exhaust manifold and turbocharger are
not part of the exhaust system group.
However, the exhaust manifold and
turbocharger should be checked as a
cause of exhaust entering cab

©)@ Check exhaust manifold

e Look for holes or cracks. See
figure 21-1

Is exhaust manifold OK?

GO TA 115653

 figure 21-1

TM 9-2320-211-20-2-1

Figure 19-2 (Sheet 2 of 4)
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@ Replace bad exhaust manifold

e Tell direct support maintenance

@ Check turbocharger

_@ Look for a cracked turbocharger.
See figure 21-1

@ Look for a blown turbocharger
gasket (look for signs of carbon
deposit around gasket area)

e Feel for loose mounting bolts

ls turbocharger OK ?

@ = Tighten loose mounting bolts

(ves) (so) @ Using 9/16 inch wrench tighten
loose bolts

@ Replace blown turbocharger gasket

e Tell direct support maintenance

@ Replace cracked turbocharger

e Tell direct support maintenance

GO TA 115654
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TM 9-2320-211-20-2-1

Figure 19-2 (Sheet 3 of 4)
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GO

TAILPIPE

7 EXHAUST PIPE

Q}5
2

; tf
@ Check exhaust pipes \

e@ Look for holes or cracks in pipes \ —
e Feel for loose exhaust pipe flange Vn

bolts

Are exhaust pipes OK ? .

EXHAUST PIPE GASKET
FLANGE BOLTS

@ Tighten loose exhaust pipe flange bolts

e Using 9/16-inch wrench tighten loose
bolts

@ Replace bad exhaust pipe

10

@ Replace exhaust pipe flange gasket

TA 115655
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● Refer to Vol 3, chapter 5, para 5-3

● Refer to Vol 3, chapter 5, para 5-3

Figure 19-2 (Sheet 4 of 4)
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CHAPTER 20

EXHAUST SYSTEM TROUBLESHOOTING SUMMARY

20-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 19, for the Exhaust System.

20-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.

20-1



( trousLE WITH EXHAUST SYSTEM )

: 2 }
EXHAUST SYSTEM EXHAUST FUMES
MAKES NOISE ENTER CAB

rr ti‘CSC
WARNING

YOU CAN GET A BAD BURN IF YOU TOUCH
ANY PART OF THE EXHAUST SYSTEM WHILE
ENGINE IS RUNNING. IF THE ENGINE HAS
JUST BEEN SHUT OFF, WAIT UNTIL THE
EXHAUST SYSTEM HAS TIME TO COOL DOWN
BEFORE DOING ANY WORK.

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e EXHAUST MANIFOLD
@ TURBOCHARGER
@ EXHAUST PIPES
e TAILPIPES

S EXHAUST MANIFOLD OK?
=

. . GOGO

TA 115656
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EXHAUST SYSTEM TROUBLESHOOTING SUMMARY

Figure 20-1 (Sheet  1  of  2)
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~ ~~ TELL DIRECT
YES NO SUPPORT
— — MAINTENANCE

REPAIR OR REPLACE BAD PART

O O -4 Z »
) ey

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

CAB FLOORBOARDS
FIREWALL
EXHAUST MANIFOLD
TURBOCHARGER
EXHAUST PIPES

IS EXHAUST MANIFOLD OK?

|

TELL DIRECT
SUPPORT
MAINTENANCE

| REPAIR OR REPLACE BAD PART
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

TA 115657
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Figure 20-1 (Sheet 2 of 2)
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CHAPTER 21

EXHAUST SYSTEM SUPPORT DIAGRAMS

21-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 19. Table 3-1 is a complete listing of all support
diagrams used in this manual.

21-1



EXHAUST MOUNTING TURBOCHARGER
MANIFOLD BOLT GASKET

TURBOCHARGER

TA 115658

TM 9-2320-211-20-2-1

21-2
Figure 21-1
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CHAPTER 22

COOLING SYSTEM TROUBLESHOOTING

22-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the cooling system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

22-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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Symptom

(ENGINE TEMPERATURE READS ABOVE 195°F WHILE RUNNING )

@ Park truck

e@ Refer to procedures given in
TM 9=2320-211-10

RADIATOR TANK

@ Check radiator core and tank

e@ Look for any leaks
@ Look for a crushed or damaged

core

Is radiator OK ?
V7

+4 "0x
)

$
,

Y ()
*(X

) X
\

cA xy OO

RADIATOR CORE

@ Replace radiator

TA 115659
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C O O L I N G  S Y S T E M  T R O U B L E S H O O T I N G

● Refer to Vol 3, chapter 6,

para 6-3

Figure 22-1 (Sheet 1 of 10)
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GO

@ Check all coolant hoses

@ Look for coolant leaking from
hose ends

e@ Look for a cracked or broken
hose

e@ Look for a crushed hose

Are hoses OK ?

ACCESS CLAMP
HOLE

\.

|
“ote: Lower radiator hose clamps

have to be reached by access <=
hole on right side of frame rail

7 ar

GO

HOSE
ENDS,\ is

sa veeaaetenenene.

COOLANT ——— en =
HOSE == U ;

ie 4

COOLANT
HOSE

ENDS

i—— ——— CAUTION ———— 4

Be careful not to tighten hose clamp too |
| much, because clamp may cut the hose
ee |

@ Tighten clamp on leaking coolant
hoses

e@ Using screwdriver, tighten hose
clamps

@ Replace broken or crushed coolant
hose

TA 115660
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● Refer to Vol 3, chapter 6,
para 6-5 or 6-6

Figure 22-1 (Sheet 2 of 10)
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NOTE

The next step will need the use of two
soldiers. The lead soldier will be called
Soldier A, and the helper will be called
Soldier B

@ Check water pump

SOLDIER B e Go to driver's seat and
wait for instructions
from Soldier A

SOLDIER A @ Look at water pump and
tell Soldier B to start
engine

SOLDIER B e@ Start engine. Refer to:
TM 9-2320-211-10

SOLDIER A e See if water pump leaks
e Tell Soldier B to stop

engine
SOLDIER B @ Stop engine. Refer to

TM 9-2320-211-10

Is water pump OK ?

(ves) (wo) @ Replace water pump

GO
TA 115661
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● Refer to Vol 3, chapter 6,

para 6-9

Figure 22-1 (Sheet 3 of 10)
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WATER WATER WATER MANIFOLD
MANIFOLD MANIFOLD HOSES
HOSES

£ p.m

@ Check water manifold and hoses

e@ Look for holes or cracks in water
manifold

e@ Look for signs of leaks coming from
water manifold hoses or water
manifold gaskets a a oe

ae)Are water manifold and hoses OK *

} (>
7 JO

@ Replace cracked or broken water
manifold

e Tell direct support maintenance

@ Replace leaking water manifold
| hose or water manifold gaskets

GO TA 115662
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● Refer to Vol 3, chapter 6,

para 6-7

Figure 22-1 (Sheet 4 of 10)
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GO

@ Check fan and water pump drive
belts

e@ Look for a broken fan or water
pump drive belt

@ Check fan and water pump drive
belt adjustment

@ Look at each drive belt to see
if V-shape surface is very shiny.
A very shiny belt is a sign that
the belt is slipping

@ Move belt to see if it is loose

Are all drive belts OK?

1]

WATER PUMP
DRIVE BELTS

@ Replace broken water or fan drive
belts

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 6, para 6-12

Adjust fan drive belt set, or water
pump belt

● Refer to Vol 3, chapter 6,
para 6-12

Figure 22-1 (Sheet 5 of 10)
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WARNING

Engine cooling system runs under pressure,
and at a temperature of 165°F to 195°F,
If radiator cap is taken off before pressure
is set free scalding coolant will blow out.
Due to high temperatures of coolant, bad
burns can occur if contact is made with skin

@ Check radiator cap and fluid level
in radiator

e Using rag, grab radiator cap ©
and turn to the left until it reaches
stop |

e Wait about 30 seconds, or until all
pressure has been set free

@ Using rag, push down on cap, turn
to left and take off cap

@ Look at radiator cap rubber
sealing gasket for signs of wear
or damage

@ Look at tension spring for signs
of rust, or damage

@ Look inside radiator and check
that tank is about 3/4-full

Is fluid level and radiator cap OK?

GO

RADIATOR
CAP

RADIATOR

RUBBER

SEALING
GASKET

TENSION

SPRING

RADIATOR
CAP

TA 115664
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me _—_ yA ;

@ Fill radiator with coolant, if low(no) e@ Refer to TM 9-2320-211-10
@ Replace bad radiator cap

® Carefully clear away any
pieces of cap gasket in radiator
filler neck

| Do not pour cold coolant into cooling
system, while engine is still hot. Doing

| this will cause the thermostat to close.
This will stop the engine water jackets
and passages from filling all the way

LL ee i

[~ —-— CAUTION as |

|
|
|
|

eo Fill radiator if coolant level
is low. Refer to TM 9-2320-
211-10

e@ Put new cap on radiator filler
neck

e@ Turn cap to right until tight

@ Put back radiator cap

@ Put cap on radiator and
tighten

GO TA 115665

ee

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 22-1 (Sheet 7 of 10)
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15

@ Check for water in oil OIL LEVEL ENGINE OILDIP STICK FILLER CAP

NOTE: If water has entered oil, it
will show as a milk white »,

» . * Hsfilm on oil level dipstick UD es gp
i | fi ios 2S a BSand on engine oil filler cap = a;

e Unscrew and pull out oil level
dipstick

e@ Unscrew and take off engine oil
filler cap

@ Look for milk white film in oil

a(an re ab

Is oi OK?

@ Replace oil cooler gaskets

e Tell direct support maintenance

@ Put back dipstick and filler cap

@ Push in dipstick and tighten
e Put filler cap on outlet and tighten

GO TA 115666

TM 9-2320-211-20-2-1

Figure 22-1 (Sheet 8 of 10)
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@ Test thermostat

e Refer to test equipment procedures
index for thermostat test

Does thermostat open ?

@ Replace bad thermostat

@ Put back thermostat

GO , TA 115667

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 6,
para 6-8

● Refer to Vol 3, chapter 6,
para 6-8

Figure 22-1 (Sheet 9 of 10)
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@ Check color of water

e Using rag, grab radiator cap and
turn to the left until it reaches
stop

@ Wait about 30 seconds, or until all
pressure has been set free

e@ Using rag, push down on cap, turn
to left and take off cap

@ Look inside radiator
@ Look for signs of rust in water

Is the water OK?

@ Flush cooling system

Tell direct support maintenance
—

TA 115668

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 6,
para 6-13

Figure 22-1 (Sheet 10 of 10)
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Symptom

ENGINE DOES NOT REACH RUNNING TEMPERATUE OF 165°F TO 195°F )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check thermostat

@ Remove thermostat from thermostat

e@ Look to see if thermostat is closed

Is thermostat closed ?

@ Replace thermostat
NO

ft

GO
TA 115669

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

housing. Refer to Vol 3, chapter
6, para 6-8

● Refer to Vol 3, chapter 6,
para 6-8

Figure 22-2 (Sheet 1 of 2)
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@ Test thermostat

@ Refer to troubleshooting test
index for thermostat test

Does thermostat open at 170°F ?
|e

1 TM
5 )

@ Replace thermostat

e Refer to Vol 3, chapter 6,
para 6-8

@ Test temperature gage, sending unit,
and check electrical circuit

@ Refer to fauit symptom index
for electrical system

TA 115670

 para 6-8

TM 9-2320-211-20-2-1

Figure 22-2 (Sheet 2 of 2)
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Symptom

3(NOISE COMING FROM ENGINE OTHER THAN THAT or \
NORMAL RUNNING

@ Park truck

e Refer to TM 9-2320-211-10

@ Check engine cooling fan assembly

@ Look for any bent blades
a

; WARNING
Before working near or touching fan
assembly take off battery ground cable.

This will make sure that truck is not
started by accident. Working room
around fan area is tight. Be careful not
to cut hands on the sharp edges of the
radiator shroud, and fan blades

I
e Feel if fan assembly is loose

Is fan assembly OK?

GO

RADIATOR
SHROUD

TA 115671

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para 7-42

Figure 22-3 (Sheet 1 of 2)
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@ Replace bent fan assembly

e Move bent blade back to normal
position

e Put back battery ground cable.

Tell direct support maintenance

TA 115672

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para 7-43

● Tighten loose fan assembly

● Refer to Vol 3, chapter 6, para 6-11
● Put back battery ground cable.

Refer to Vol 3, chapter 7, para 7-43

Figure 22-3 (Sheet 2 of 2)
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CHAPTER 23

COOLING SYSTEM TROUBLESHOOTING SUMMARY

23-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 22, for the Cooling System.

23-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.
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(TROUBLE WITH COOLING SYSTEM )

ENGINE TEMPERATURE
READS ABOVE 195°F
WHILE RUNNING

2
ENGINE DOES NOT REACH
RUNNING TEMPERATURE
OF 165°F TO 195°F

NOISE COMING FROM ENGINE
OTHER THAN THAT OF
NORMAL RUNNING

®#e9
oes

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

RADIATOR CORE AND TANK
COOLANT HOSES
WATER PUMP
WATER MANIFOLD
FAN AND WATER PUMP
DRIVE BELTS

RADIATOR CAP AND FLUID
LEVEL
OIL COOLER GASKETS
THERMOSTAT
WATER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

_
 

Tt

TA 115673
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COOLING SYSTEM TROUBLESHOOTING SUMMARY

Figure 23-1 (Sheet 1 of 2)
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GO GO

(ves) © @ LOOK TO FIND FAULT IN:
e TEMPERATURE GAGE
e SENDING UNIT

TP 1 T

| e ELECTRICAL CIRCUI

@ LOOK TO FIND FAULT IN

e@ THERMOSTAT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ FIND OUT IF FAULT IS |
ELECTRICAL OR MECHANICAL

IS FAULT MECHANICAL ? |

@ LOOK TO FIND FAULT IN

e@ FAN ASSEMBLY

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115674
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Figure 23-1 (Sheet 2 of 2)
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CHAPTER 24

COOLING SYSTEM TEST PROCEDURES

24-1. GENERAL. This chapter gives test procedures for the tests given in chapter
22, for the Cooling System.

24-2. TEST SET-UP. Instructions for setup of test equipment and parts to be tested
are given before the test procedures. Illustrations are used, when needed, to show
you how to hook up the test equipment to the part to be tested.

24-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form,
are given for each test. The procedure calls out the type of test and the condition
of the truck system for each part of testing. The step-by-step test will lead you
to the bad component or to a fault symptom within a related system. Reference is
made to the fault symptom index, chapter 6, if the test shows a fault in another
system.
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THERMOSTAT T est )

@ Test thermostat THERMOMETER JI

e@ Place thermometer in a can of water THERMOSTAT ~|
e@ Hang thermostat in water. Do not

let thermostat touch the bottom ,
of the can WATER CAN

@ Heat water to 170°F and see if TM
thermostat starts to open

e Heat water to 195°F and see if
thermostat fully opens U

f

TA 115675

T M  9 - 2 3 2 0 - 2 1 1 - 2 0 - 2 - 1

Remove thermostat. Refer to Vol 3,

chapter 6, para 6-8

COOL ING SYSTEM TEST  PROCEDURES

Figure 24-1 (Sheet 1 of 1)
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CHAPTER 25

COOLING SYSTEM CHECKOUT PROCEDURES

25-1. GENERAL. This chapter gives procedures for checking out the cooling
system after troubleshooting and repair have been done. Procedures are set up
in flow chart form showing the checkout steps in order and referring to the fault
symptom index when the system does not checkout.
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CHECK COOLING SYSTEM >)

@ Check for temperature above 195°F
e@ Start and warm up engine. Refer

to procedures given in TM 9=2320-
211-10

@ Check temperature gage

Does temperature gage read at or
below 195°F?

@ Do fault isolation procedure for
engine temperature reads above

195°F while running
e Refer to fault symptom index

om@ Check for temperature below 165°F
e Check temperature gage

Does temperature gage read at or
above 165 F?

Q
a ()

@ Do fault isolation procedure for
engine does not reach running
temperatue 165 F to 195 F

e Refer to fault symptom index

TA 115676
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TM 9-2320-211-20-2-1

COOLING SYSTEM CHECKOUT

Figure 25-1 (Sheet 1 of 2)
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@ Check for unusual noise from
engine

e Listen to engine

Is engine free of noise other than
normal running noise?

@ Do fault isolation procedure for
noise coming from engine other
than that of normal running

e Refer to fault symptom index

— @ Turn off engine

e@ Refer to procedures given in
TM 9=2320-211-10

a

@. !
@ Cooling system checks out OK.

Checkout completed

TA 115677

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 25-1 (Sheet 2 of 2)
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CHAPTER 26

ELECTRICAL SYSTEM TROUBLESHOOTING

26-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the electrical system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

26-2. EQUIPMENT ITEMS NOT COVERED . All
maintenance is authorized at the organizational
chapter.

equipment items for which corrective
maintenance level are covered in this

26-1



_ Symptom

STARTER MOTOR WILL NOT
CRANK ENGINE

I NOTE
Two soldiers will be needed for some
starter system checks, and are noted

‘as Soldier A and Soldier B. When
H * ~ aeml rd nemmeasuring voltage, +24 volts DC

means a range of +23 to +26 volts
DC. Batteries must be fully charged

before doing any starter system checks.

|

@ Park truck

e@ Refer to TM 9-2320-211-10

|
|

GO
TA 115678

 TM 9-2320-211-10

TM 9-2320-211-20-2-1
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Figure 26-1 (Sheet 1 of 11)
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Check starter system circuit for
loose, burned, or broken leads and
connectors

OK?

@ Repair or replace loose, burned, or
broken leads or connectors

TA 115679

TM 9-2320-211-20-2-1

● See figure 28-1 and 28-2

● Refer to Vol 3, chapter 7, para
7 - 5

Figure 26-1 (Sheet 2 of 11)
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@ Check for +24 volts DC from
batteries to starter solenoid switch

e Set multimeter to measure +24
volts DC. Refer to multimeter
test procedures

e Put multimeter + lead on stud of
solenoid battery cable

e Put multimeter - lead on a good
ground

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC ?

GO

STARTER
SOLENOID

GROUND STRAP

TA 115680

TM 9-2320-211-20-2-1

Figure 26-1 (Sheet 3 of 11)
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) O

(>)
@ Repair or replace battery to solenoid

cable

e Tell direct support maintenance

ga
a 6 

|
TM 9-2320-211-20-2-1

Figure 26-1 (Sheet 4 of 11)
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GO

@ Check for +24 volts DC to START
switch

@ Remove START switch from

Pull lead 74 plug from START
switch
Set BATTERY SWITCH to ON

Put multimeter - lead on a good
ground
Put multimeter + lead in first one
and then other lead 74 contact
of plug
Read multimeter for each contact

tested. Multimeter should
measure +24 volts DC for each
lead 74 contact tested

Does multimeter measure less than +24
volts DC for both contacts tested ?

GO

VEHICLE
FRAME

LEAD 74
PLUG

TA 115682

TM 9-2320-211-20-2-1

instrument panel. Refer to Vol 3,
chapter 7, para 7-17

Figure 26-1 (Sheet 5 of 11)
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GO

@ Go to step 11

STARTER
SWITCH

RUBBER
BOOT

STARTER SWITCH
BUTTON

@ Check START switch for continuity

@ Set BATTERY switch to OFF
@ Set multimeter to check

continuity. Refer to test equipment
procedures index
PVIU MULAR PUNNMEE VU VI) SEPA@

switch to reach contacts

° 
|

Put multimeter + lead in one
contact of START switch
Put multimeter - lead in other
contact of START switch

e Push in START switch button

and read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

NO GO

TM 9-2320-211-20-2-1

Figure 26-1 (Sheet 6 of 11)
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NO GO

@ Replace START switch

e Refer to Vol 3, chapter 7, para
7-17

10

@ Repair or replace front harness

e Tell direct support maintenance

TA 115684

 para 7-17

TM 9-2320-211-20-2-1

Figure 26-1 (Sheet 7 of 11)
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From step 8

SOLDIER A e

SOLDIER B e

e

SOLDIER A e

SOLDIER B e

@ Check for +24 volts DC through
lead from solenoid to START switch

Put lead 74 plug back
on START switch
Put multimeter + lead
post on lead at solenoid
Put multimeter - lead
on a good ground
Press and hold START
switch button
Read multimeter while
Soldier A presses
START switch button.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

to
. © t

m
e ©

STARTER
SOLENOID

GROUND STRAP

STARTER

TA 115685

TM 9-2320-211-20-2-1

Figure 26-1 (Sheet 8 of 11)
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12

@ Repair or replace lead
NOYES

LL.
“gg

:
0or

geQo
ec

06
@

=
 

Oo om
&

=9 9

z
5

&at
2

o
©

ui
>

QO
.

<<
aoost@

O
TA 115686

TM 9-2320-211-20-2-1

26-10

Figure 26-1 (Sheet 9 of 11)



GO

@ Check cable from starter solenoid
to starter motor for +24 volts DC

SOLDIER B e

@

SOLDIER A

SOLDIER B e@

Put multimeter +
lead on cable contact
at starter motor
Put multimeter - lead
on a good ground
Press and hold START
switch button
Read multimeter while
Soldier A presses
START switch button.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

STARTER
SOLENOID

STARTER
METAL
GROUND STRAP

TA 115687

TM 9-2320-211-20-2-1

26-11

Figure 26-1 (Sheet 10 of 11)



mm
 
*

f_TM
14 }

(ves) (wo) @ Repair or replace cable
e Set BATTERY SWITCH to OFF

oe an vwarntinra eebl. Tal!e Repair or replace Capieé. ieil
| direct support maintenance

15

@ Replace starter motor

EEEEoEOE)O @ Set BATTERY SWITCH to OFF
| e@ Replace starter motor assembly .

{
5

TA 115688

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 5

26-12

Figure 26-1 (Sheet 11 of 11)



Symptom

2

TOO HIGH OR LOW CHARGING RATE

Make all charging system checks after
engine run and engine compartment is
hot

CHARGING SYSTEM (25 AMP, GENERATOR) ws)

1. a pe et em iam et hime mem SA 8 gm o~When measuring voltage, +24 volts
means a range of +23 to +26 volts

@ Park truck

e Refer to TM 9-2320-211-10

GO
TA 115689

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 1 of 13)
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GO

2©); Test generator armature
e Set accessory switch to OFF
e Unscrew and take off generator to

regulator cable from generator
gooseneck

e Put generator adapter in generator
gooseneck connector

e If you don't have a generator
adapter refer to figure for place
to take multimeter measurements

25 AMP
GENERATOR

SYSTEM

ADAPTER
INSTALLED

GENERATOR-—TO—
REGULATOR CABLE

fe:

GENERATOR

ADAPTER
INSTALLED

Set multimeter to check
continuity. Refer to test
equipment procedures index

e Put multimeter ~ lead on a good
ground .

e Put multimeter + lead on adapter
ARM terminal 1 (pin A in
gooseneck, if adapter is being
used)

e Read multimeter. Multimeter
should measure between 0 and
3 ohms

Does multimeter measure between 0
and 3 ohms?

GO

PIN “A” IN GOOSENECK
CONNECTOR IF ADAPTER IS
NOT USED

TA 115690

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 2 of 13)
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GO

NO @ Replace generator

~ L

ADAPTER

@ Test generator field INSTALLED

—@ Put - lead on good ground
@ Put + lead on FIELD terminal 1

on adapter (pin B in gooseneck p
connector, if adapter is not y
being used)

@ Read multimeter. Multimeter fi A
pointer should measure between ,

25 and 45 ohms

Does multimeter measure between 25
and 45 ohms?

F PIN “BY” IN GOOSENECK
CONNECTOR IF ADAPTER
IS NOT USED

GO
TA 115691

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 7,

para 7-4

Figure 26-2 (Sheet 3 of 13)

26-15



@ Replace generator

| N ADAPTER
| INSTALLED

| \
i

@ Test generator for residual voltage =. ae

e@ Start engine and run it at 1000 | g i) |
to 1200 RPM Ho © |e@ Set multimeter to measure +24 = fl

palvolts DC. Refer to multimeter
test procedures, test | ‘ Wig Co \\

e@ Put multimeter - lead on a good :
ground

e@ Put multimeter + lead on ARM
terminal 1 on adapter (pin A
in gooseneck connector, if
adapter is not being used)

@ Read multimeter. Multimeter | |
should measure between 0 and |
+10 volts DC

Does multimeter measure +10 volts DC
or less? . |

PIN “A” IN GOOSENECK
CONNECTOR IF ADAPTER IS
NOT USED

GO TA 115692

T M  9 - 2 3 2 0 - 2 1 1 - 2 0 - 2 - 1

● Refer to Vol 3, chapter 7,

para 7-4

Figure 26-2 (Sheet 4 of 13)
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@ Replace generator

@ Test generator voltage again

e Set multimeter to +10 volts DC
position. Refer to test equipment
procedures index

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead to ARM
terminal 1 (pin A in gooseneck
connector)

e@ Read multimeter. Multimeter
should measure between 3 and 10
volts DC

Does multimeter measure between 3
and 10 volts DC ?

GO

ADAPTER
INSTALLED

PIN “A” IN GOOSENECK
CONNECTOR IF ADAPTER IS
NOT USED .

TA 115693

TM 9-2320-211-20-2-1

● Shut engine off. Refer to

T M  9 - 2 3 2 0 - 2 1 1 - 1 0

● Replace generator. Refer to

Vol 3, chapter 7, para 7-4

Figure 26-2 (Sheet 5 of 13)
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GO

@ If multimeter measures more than +3
volts DC go to step 11

@ If multimeter measures less than 3
volts DC go to step 12

W
—T @ Replace generator

TA 115694

TM 9-2320-211-20-2-1

● Shut engine off. Refer to
TM 9-2320-211-10

● Replace generator. Refer to
Vol 3, chapter 7, para 7-4

Figure 26-2 (Sheet 6 of 13)
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From step 9

12@)s Check generator field terminal
e@ Shut engine off. Refer to

TM 9-2320-211-10
@ Put one end of an insulated

of batteries
@ Touch and quickly take away

other end of jumper wire from
field terminal 1 (pin Bin
gooseneck connector)

@ Take insulated jumper wire off
+ battery terminal

jumper wire on middle + terminal

©; Test generator for 3 to 10 volts DC
again

e@ Start engine and run at 1000 to
1200 RPM, Refer to
TM 9-2320-211-10

ground
@ Put multimeter + lead on ARM

terminal 1 (pin A in generator
gooseneck)

@ Read multimeter

@ Put multimeter - lead on a good

10 volts DC?
Does multimeter measure between 3 and

PIN “B” IN GOOSENECK
CONNECTOR IF ADAPTER IS
NOT USED

ADAPTER
INSTALLED

TOUCH AND IMMEDIATELY
REMOVE WIRE AT FIELD
TERMINAL 1JUMPER WIRE

(INSULATED)

~ CHASSIS
GROUND CABLE

ADAPTER
INSTALLED »,,

| a

PIN “A” IN GOOSENECK
CONNECTOR IF ADAPTER IS
NOT USED

TA 115695

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 7 of 13)
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GO

YES

14
@ Replace generator

@ Shut engine off. Refer to
0

4 @ Troubleshooting completed

Unscrew and take adapter off
generator gooseneck connector
Screw on and tighten generator
to regulator cable back on
generator gooseneck and regulator
Take off battery ground cable
from battery-terminal. Refer

Screw on and tighten battery to
regulator cable back on
regulator
Put battery ground cable back
on battery-terminal. Refer to

Troubleshooting completed

TM 9-2320-211-20-2-1

T M  9 - 2 3 2 0 - 2 1 1 - 1 0

● Replace generator. Refer to

Vol 3, chapter 7, para 7-4

to Vol 3, chapter 7, para
7 - 4 3

Vol 3, chapter 7, para 7-43

Figure 26-2 (Sheet 8 of 13)
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From step 10

16
@ Check generator to regulator cable

for continuity

e Shut engine off. Refer to
TM 9-2320-211-10

e@ Unscrew and take generator to
regulator cable off at regulator

@ Set multimeter to measure
continuity. Refer to test equipment
procedures index

e@ Put multimeter - lead on pin A
of cable

@ Put multimeter + lead on other
pin A of cable. Read multimeter

@ Put multimeter - lead on pin B
of cable

@ Put multimeter + lead on other
pin B of cable. Read multimeter

Does multimeter measure 0 ohms for
both tests ?

GO

REGULATOR

GENERATOR—TO—
REGULATOR CABLE

Z
/

GENERATOR-TO- B
REGULATOR CABLE

A B

sn
rae br

gS

TO
GENERATOR .g@ — TO

REGULATOR

eo

ee e
Ma @B hms \

oo 1
we Li? »

rosie

ue
ie

TA 115697

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 9 of 13)
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GO

@ Replace generator to regulator cable

e Tell direct support maintenance

@ Test generator to regulator cable
for shorts

e Refer to test equipment procedures
index

e Put multimeter + lead on one end
of cable not on a contact

e@ Put multimeter - lead on contact
A on other side of cable. Read
multimeter

e@ Put multimeter - lead on contact
B. Regd multimeter. Multimeter
pointer should not move in
either test

e Put multimeter + lead on contact
A on one end of cable

e Put multimeter - lead on contact
B other end of cable. Read .
multimeter

e@ Put multimeter + lead on pin B
one end of cable

e Put multimeter - cable in pin A
other end of cable. Read
multimeter. Multimeter pointer
should not move in either test

Did pointer stay still in both test?

GO

REGULATOR
END TO OUTSIDE

GENERATOR OF CONNECTOR
END ze nn Sw

on

REGULATOR
END TM

GENERATOR
de >

an & .

TA 115698

TM 9-2320-211-20-2-1

10 of 13)Figure 26-2 (Sheet

26-22



20

GO

@ Replace generator to regulator cable

e Tell direct support maintenance

-@--———-——-cAuTION—- —-----7

| In the following test do not let any

|

|

connector pins touch any metal in | REGULATOR
engine compartment
A short circuit will occur with |
possible damage to cable or batteries |

LHe --------------4 BATTERY TO
REGULATOR CABLE

@ Test battery to voltage regulator
cable for +24 volts DC GENERATOR—TO—

. REGULATOR CABLE:
e@ Unscrew and take off battery

ground cable from battery -

terminal BATTERY TO
e Take off battery to regulator - REGULATOR CABLE

cable from regulator
@ Put battery ground cable back

on battery - terminal

e Set multimeter to measure +24
volts DC. Refer to test
equipment procedures index

e@ Put multimeter - lead on a good
ground

@ Put multimeter + lead on pin A
in battery to regulator cable
connector

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO — TA 115699

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 11 of 13)
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a

@ Clean battery terminals and cable(ves) ends
e Take off battery cables from

F tn

22
@ Go to step 26 |

23
@ Recheck battery to regulator cable —

for +24 volts DC

~@ Put multimeter - lead on a good
ground

@ Put multimeter + lead on contact
A of battery to regulator cable

@ Read multimeter

Does multimeter measure +24 volts DC ?

NO GO
TA 115700

TM 9-2320-211-20-2-1

battery terminals. Refer to Vol
3, chapter 7, para 7-43

● Clean battery terminals and cable
ends. Refer to Vol 3, chapter 7,
para 7-43

● Put battery cables back on battery
terminals. Refer to Vol 3,
chapter 7, para 7-43

Figure 26-2 (Sheet 12 of 13)
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From step 22 NO GO

24 }
@ Replace battery to regulator cable

(No) e@ Screw on and tighten generator
to regulator cable on generator
gooseneck connector and
regulator

e Replace battery to regulator
cable. Tell direct support
maintenance

@ Troubleshooting completedL
 |

@ Shut engine off. Refer to
TM 9-2320-211-10

e Unscrew and take generator
gooseneck adapter off generator

e Screw on and tighten generator
to regulator cable back on
generator gooseneck

e Troubleshooting completed

|

26

@ Replace regulator

e Unscrew and take adapter off
generator gooseneck connector

e Screw on and tighten generator
to regulator cable back on
generator gooseneck

e@ Replace regulator. Tell direct
support maintenance

TA 115702

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-2 (Sheet 13 of 13)

26-25



Symptom

3
BATTERIES GO DEAD WHEN TRUCK IS
PARKED OVERNIGHT OR A PERIOD OF DAYS

NOTE |

First check that BATTERY switch,
lights, etc were not left on.

Recharge or replace batteries before

—@ Park truck

JStart engine and run at 1000 to 1200
RPM until warm

GO
TA 115703

TM 9-2320-211-20-2-1

making any test. Refer to Vol 3,
chapter 7, para 7-43

● Refer to TM 9-2320-211-10

● Refer to TM 9-2320-211-10

Figure 26-3 (Sheet 1 of 3)

26-26



GO

@ Test generator cut out (reverse
current) relay in the voltage
regulator

Shut engine off. Refer to
TM 9=2320-211-10
Unscrew and take off generator
to regulator cable at generator
gooseneck
Set multimeter to measure +24
volts DC, Refer to test
equipment procedures
index
Put multimeter - lead on a good
ground
Put multimeter + lead on pin A
of generator to regulator cable.
Read multimeter

Does multimeter measure +24 volts DC ?

GO

GENERATOR-TO-
REGULATOR CABLE

PIN OAT

GENERATOR

TA 115704

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-3 (Sheet 2 of 3)
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@ Generator cut out is OK. If
batteries continue to go dead
troubleshoot batteries

e Screw on and tighten generator
to regulator cable on generator
gooseneck

e If necessary troubleshoot batteries.
Refer to fault symptom index

@ Replace voltage regulator

@ Screw on and tighten generator
to regulator cable back on
generator gooseneck

e Replace voltage regulator. Refer

TA 115705

TM 9-2320-211-20-2-1

to Vol 2, chapter 7, para 7-4

Figure 26-3 (Sheet 3 of 3)
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Symptom

BATTERIES DO NOT FULLY CHARGE, )
OR DO NOT HOLD CHARGE

WARNING
Because of their higher power 24 volt
systems are more dangerous than 6 or
12 volt systems.
Do not let a "hot" wire touch metal
parts of the truck at anytime. "Flash"
testing by striking a hot wire against
a ground will cause an are that can
destroy the lead connector and
possibly the lead itself.
Accidental contact of metal tools
between positive (+) battery or starter
terminals will cause a direct
short circuit which can cause burns
on the hands, damage tools, truck
electrical components and batteries.
The battery can explode spraying
acid and sharp fragments that can
cause serious or fatal injuries

@ Park truck

0

GO
TA 115706

TM 9-2320-211-20-2-1

● Refer  to  TM 9 -2320-211-10

Figure 26-4 (Sheet 1 of 10)
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@ Check battery cable clamps and
battery terminals for rust, dirt,
corrosion, tightness

BATTERY CABLE CLAMPS
AND BATTERY TERMINALS

OK?

Y NO
@ Clean cable clamps and battery

terminals

TA 115707

TM 9-2320-211-20-2-1

Take battery cables off battery
terminals. Refer to Vol 3,
chapter 7, para 7-43
Clean battery cable clamps.
Refer to Vol 3, chapter 7, para
7-42

Clean battery terminals
Put battery cable clamps back
on battery terminals. Refer to
Vol 3, chapter 7, para 7-43

Figure 26-4 (Sheet 2 of 10)
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GO

@ Check battery cases for cracks and
damage

e Check battery cases for cracks
and damage

OK?

GO

BATTERY CELLS

@ Replace cracked or damaged
battery/batteries

TFA 115708

TM 9-2320-211-20-2-1

● Remove batteries. Refer to Vol 3,
chapter 7, para 7-43

● Refer to Vol 3, chapter 7, para 7-43

Figure 26-4 (Sheet 3 of 10)
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GO

Or
@ Check battery cables for cracked

insulation that can cause short

OK?

@ Replace cracked or damaged
battery cables

©)
@ Check electrolyte level in each

battery cell |

BATTERY

e Electrolyte level must be at
least 3/8-inch over plates

OK?

TA 115709

T M  9 - 2 3 2 0 - 2 1 1 - 2 0 - 2 - 1

circuits. Refer to Vol 3, chapter 7,

para 7-43

● Refer to Vol 3, chapter 7,

para 7-43

Figure 26-4 (Sheet 4 of 10)
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@ Go to step 13

@ If plate in any cell is not covered
with electrolyte fill to proper level,
charge battery and test |

e@ Fill all cells with distilled or
clean water until 3/8-inch over

Are specific gravity test results wrong ?

y

NO GO TA 115710

TM 9-2320-211-20-2-1

plates. Refer to Vol 3, chapter 7,
para 7-42
Charge battery. Refer to Vol 3,
chapter 7, para 7-42
Check specific gravity. Refer to
Vol 3, chapter 7, para 7-42

Figure 26-4 (Sheet 5 of 10)

26-33



NO GO

in

@ Troubleshooting completed

e@ Put caps back on batteries
e Put batteries back in truck. Refer

© Troubleshooting completed

12

@ Replace defective battery

TA115711

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-43

● Refer to Vol 3, chapter 7, para
7-43

Figure 26-4 (Sheet 6 of 10)
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From step 10

13

@ Check specific gravity of each
battery cell

OK?

@ Go to step 18

specific gravity

e Fully charge battery. Refer to

| @ Fully charge and retest battery

OK?

NO GO
TA 115712

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 7, para
7 - 4 2

Vol 3, chapter 7, para 7-42
● Test battery specific gravity.

Refer to Vol 3, chapter 2, p a r a
7 - 4 2

Figure 26-4 (Sheet 7 of 10)
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NO GO

16

(No) | @ Replace battery

3

17

(es) @ Troubleshooting completed

e@ Put caps back on battery cells
e Put batteries back in truck. Refer

TA 115713

TM 9-2320-211-20-2-1

● Refer to Vol 3, chapter 7, para

7 - 4 3

to Vol 3, chapter 7, para 7-43

Figure 26-4 (Sheet 8 of 10)

26-36



From step 15

@ Test voltage rise at batteries

e Put batteries back in truck. Refer

e Set ACCESSORY switch to ON
e Start engine and run at 1000

to 1200 RPM

e Set multimeter to measure +28
volts DC

e@ Put multimeter - lead to battery
ground terminal

e@ Put multimeter + lead to battery
+ terminal

e Read multimeter. Multimeter
should measure 28.5 volts DC

Does multimeter read 28.5 volts DC?

GO
TA 115714

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-43

Figure 26-4 (Sheet 9 of 10)
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GO

@ Check charging systems

e Refer to fault symptom
index

@ Check battery-generator
indicator

e Refer to fault symptom
index

TA115715

TM 9-2320-211-20-2-1

Figure 26-4 (Sheet 10 of 10)
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Symptom

5
ONE HEADLIGHT DOES NOT LIGHT,
OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10zo

TA 115716

TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-5 (Sheet 1 of 5)
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GO

Rt =lors 0)
yCoe DIMMER

aay
@ Check for +24 volts DC at low beam

input of bad headlight

e@ Take off leads 17, 18, and 91
from headlight housing

e Set multimeter to measure
+24 volts DC. Refer to
multimeter test procedures,
test ]

@ Set light switch main lever to
SERVICE DRIVE

e Put multimeter + lead on lead RIGHT
18 and - lead on lead 91 contacts HEADLIGHT

@ Read multimeter. Multimeter HOUSING
should read +24 volts DC. If
not push dimmer switch and
read multimeter again

Does multimeter measure +24 volts DC ?

HARNESS

GO
JA 115717

TM 9-2320-211-20-2-1

Figure 26-5 (Sheet 2 of 5)
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GO

@ Repair or replace front harness

@ Set light switch main lever to
OFF

e Repair or replace rear harness.
Tell direct support maintenance

LIGHT SWITCH

STOP
LIGHT

SER WICE
DRIVE

UNLOCK

PARK LOCK

@ Check for +24-volts DC at high
beam input of bad headlight

e@ Put multimeter + lead on lead
17 contact

e@ Put multimeter - lead on lead
91 contact

e@ Push dimmer switch
e@ Read multimeter, Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC ?

GO TA 115718

TM 9-2320-211-20-2-1

Figure 26-5 (Sheet 3 of 5)
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GO

@ Repair or replace front harness

@ Set light switch main lever to
OFF

e@ Repair or replace front harness.
Tell direct support maintenance

MAIN
LEVER

LIGHT
SWITCH

@ Replace and test headlight lamp

@ Set light switch main lever to
OFF

e@ Put leads 17, 18, and 91 back
on headlight housing

IL
@ Set light switch main lever to

SERVICE DRIVE

@ If high beam indicator on instrument
panel is fit, press down on
dimmer switch

@ Look at headlight assembly with
new lamp installed. Lamp should
be lit

e@ Press down on dimmer switch.
Look at new lamp again. Lamp
should be lit

Did lamp stay off either time?

GO

HEADLIGHT
HOUSING

Se Seley

HIGH BEAM
INDICATOR LIGHT

«—— MAIN LEVER

LIGHT
SWITCH

HEADLIGHT
ASSEMBLY

TA 115719

TM 9-2320-211-20-2-1

● Replace headlight lamp. Refer
to Vol 3, chapter 7, para 7-22

Figure 26-5 (Sheet 4 of 5)
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GO

@ Troubleshooting completed

e Set light switch main lever to
OFF

MAIN
LEVER

LIGHT
SWITCH

@ Clean headlight connectors and
leads 17, 18, and 91 contacts

@ Set light switch main lever to
OFF

@ Take leads 17, 18, and 91 lead
connectors off headlight housing HEADLIGHT
connectors HOUSING CONNECTORS

e@ Remove headlight lamp. Refer

e Clean three headlight housing
connectors on both sides of hous-
ing. Clean leads 17, 18, and CONTACTS
91 contacts.

e@ Put leads 17, 18, and 91 back on
headlight housing connectors

@ Put back headlight lamp in housing.

TA 115720

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-22

Refer to Vol 3, chapter 7, para 7-22

Figure 26-5 (Sheet 5 of 5)
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Symptom 8 20 .
BcAS)6 BOTH HEADLIGHTS DO NOT LIGHT, wt)

T

See Tae
iF eA 2) = ). Ag ‘ eDOe)

3 To

OTHER TRUCK RUNNING LIGHTS LIGH

NOTE

When checking voltage +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

| e@ Refer to TM 9-2320-211-10

HEADLIGHT
@ Check for +24 volts DC at right HOUSING

headlight low beam input

e Take off leads 17, (high beam),
18 (low beam), and 91 (ground)
from right headlight housing

e Set multimeter to measure +24
volts DC. Refer to test
equipment procedures index

e@ Set light switch main lever to
SERVICE DRIVE

e@ Put multimeter ~ lead on lead 9]
contact. Put multimeter + lead
on lead 18 contact

e@ Read multimeter. Multimeter
should read +24 volts DC. If
not, push foot dimmer switch and
read multimeter again

Does multimeter read +24 volts DC?

TA 115721

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-6 (Sheet 1 of 15)
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@ Go to step 23

Check for +24 volts DC at right
headlight high beam input ye fea

ali ve@ Put multimeter - lead on lead tap el
91 contact eo + 8)

@ Put multimeter + lead on lead
17 contact 91

e@ Read multimeter. Multimeter is
should measure +24 volts DC

17

Does multimeter measure +24 volts DC?

©me «© Go to step 23

GO ‘TA 115722

TM 9-2320-211-20-2-1

Figure 26-6 (Sheet 2 of 15)
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GO

@ Check for +24 volts DC at left
headlight low beam input

e@ Take off leads 17 (high beam) ,
18 (low beam) , and 91 (ground)
from left headlight housing

e Put multimeter - lead.on lead 91
contact

e Put multimeter + lead on left
headlight housing lead 18 contact

e@ Read multimeter. Multimeter
should read +24 volts DC. If
not, push dimmer switch and read
multimeter again

Does multimeter measure +24 volts DC?

GO

sinter

TEL
S

4

LEFT
HEADLIGHT
HOUSING

TA 115723

TM 9-2320-211-20-2-1

Figure 26-6 (Sheet 3 of 15)
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TM
~

® .¢ © o
e

 o
d

© {A 4 D ce
) N

@ Check for +24 volts DC at left
headlight high beam input

e@ Put multimeter - lead on Jead 91
contact

e Put multimeter + lead on lead
17 contact

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NOTE

You now know that high beam and low
beam voltage is reaching both headlight
assemblies. This means the trouble is —
in both headlight assemblies.

(>)
~] @ Go to step I7

GO TA 115724

TM 9-2320-211-20-2-1

26-47
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GO

@ Check wiring harness between
headlight and dimmer switch

e@ Take off leads 17 and 18 contacts
from dimmer switch

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 18
contact of dimmer switch

e@ Read multimeter. Multimeter
should measure +24 volts DC. If
not, press down on dimmer switch
and read multimeter again

e Put multimeter + lead on lead 17
contact and read multimeter again

DIMMER
SWITCH

Does multimeter measure less than +24
volts DC at either or both lead 17 and
18 contacts ?

LEAD 18
CONTACT

@ Repair or replace front harness

e Set light switch main lever to
OFF

e Repair or replace front harness.
Tell direct support maintenance

LIGHT SWITCH

$¥
Ligut

SEAVICE -“
DRIVE

GO TA 115725

TM 9-2320-211-20-2-1

Figure 26-6 (Sheet 5 of 15)
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GO

LEAD 16
CONTACT

DIMMER
SWITCH

@ Replace dimmer switch

@ Set light switch main lever to |
OFF

@ At right and left headlight
housing put back leads 17, 18
and 9]

@ Replace dimmer switch. Refer

12.

@ Check dimmer switch

e Take off lead 16 from dimmer
switch

e@ Put multimeter = lead on a good
ground

e Put multimeter + lead on lead 16
contact (do not put it on dimmer
switch contact)

e@ Read multimeter. Multimeter
should read +24 volts DC

Does multimeter read less than +24
volts DC?

LIGHT SWITCH

GO
TA 115726

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para

7 - 5 2

Figure 26-6 (Sheet 6 of 15)
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GO

@ Check front harness between dimmer
switch and light switch

e@ Set light switch main lever to 0: faa:
ous S 0x SWITCH

OFF “ wo Say ext
e Take off light switch from instrument

panel and plug from light switch.

e Put jumper wire between terminals
F and M of light switch plug

e Put multimeter ~ lead on a good
ground. Read multimeter

e@ Put multimeter + lead on front

LEAD 16

JUMPER
harness lead 16 contact WIRE

Does multimeter measure +24 volts DC? LIGHT
SWITCH
PLUG

15

© _@ Repair or replace front harness
@ Take off jumper wire from light

switch plug
e@ Put light switch back on instrument

e Repair or replace front harness.
Tell direct support maintenance

GO TA 115727

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7 - 8

panel. Refer to Vol 3, chapter 7,
para 7-8

26-50
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LIGHT SWITCH

GO

16

@ Replace light switch

@ Take off jumper wire from light
switch plug

@ Put leads 16, 17, and 18 back on
dimmer switch |

e Put leads 17, 18, and 91 back on
both headlight housings

e@ Replace light switch. Refer to

From step 9

@ Replace and test right headlight
assembly lamp —

e Set light switch main lever to
OFF

e@ Replace right headlight assembly

LEVER @ Put leads 17, 18, and 91 back on
right headlight housing

I
e Set light switch main switch

lever to SERVICE DRIVE. If high
beam indicator light on instrument
panel is lit, press down on dimmer
switch

-@ Look at right headlight lamp.
Lamp should be lit

e@ Press down on dimmer switch
@ Look at right headlight lamp.

Lamp should be lit

Was lamp lit both times?
.

NO GO TA 115728

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

lamp. Refer to Vol 3, chapter 7,

para 7-22

Figure 26-6 (Sheet 8 of 15)
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NO GO

18@), Clean right headlight connectors and
lead 17, 18, and 91 contacts

~~ @ Set light switch main switch lever
to OFF

@ Remove right headlight lamp.

e Take leads 17, 18, and 91 off
headlight housing connectors

RIGHT
HEADLIGHT| CONNECTORS |

Clean three headlight housing
connectors, on both sides of
housing. Clean leads 17, 18,
and 91 contacts on harness.

CONTACTS e Put leads 17, 18, and 91 back
on headlight housing connectors

e@ Replace right headlight lamp.

@ Go to step 20

NO GO TA 115729

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-22

Refer to Vol 3, chapter 7, para
7-22

26-52
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NO GO

' @ Replace and test left headlight lamp

e Set light switch main lever to
OFF

@ Replace left headlight lamp.

2

e@ Put leads 17, 18, and 91 back on
headlight housing

@ Set light switch main lever to
SERVICE DRIVE. If high beam
indicator light on instrument

MAIN panel is lit, press down on
LEVER dimmer switch

LIGHT SWITCH

@ Look at left headlight housing.
Lamp should be lit

@ Press down on dimmer switch
@ Look at left headlight housing.

Lamp should be lit

Did lamp stay off either time?

NO GO
TA 115730

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 2

Figure 26-6 (Sheet 10 of 15)
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NO GO

LIGHT SWITCH @ Troubleshooting completed

e Set light switch main lever to
OFF

fs] _¢
@ Clean left headlight housing

connectors, and leads 17, 18,
and 91 contacts

e Set light switch main lever to
OFF

e Remove left headlight lamp.

2

LEFT Take leads 17, 18, and 91 off
HEADLIGHT headlight housing connectors
HOUSING CONNECTORS

e@ Clean three headlight housing
CONTACTS connectors, on both sides of

| housing. Clean leads 17, 18,
and 91 contacts on harness

e@ Put leads 17, 18, and 91 back
headlight housing connectors

@ Put left headlight lamp back in

on

TA 115731

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 2

housing. Refer to Vol 3, chapter

7, para 7-22

Figure 26-6 (Sheet 11 of 15)
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From steps 3, 5, and 7

23

@ Check wiring harness between head-~
light and dimmer switch

e Take off leads 17 and 18 contacts
from dimmer switch

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 18
contact of dimmer switch

e Read multimeter. Multimeter
should measure +24 volts DC. If
not, press down on dimmer switch
and read multimeter again

e Put multimeter + lead on lead 17
contact and read multimeter again

DIMMER
SWITCH

LEAD 17
CONTACT

Does multimeter measure less than +24
volts DC at either or both lead 17 and
18 contacts ?

LEAD 18
CONTACT

NO GO
TA 115732

TM 9-2320-211-20-2-1

26-55
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NO GO

24
aa ; sto .So lew (wo) @ Repair or replace front harness

@ Set light switch main lever to
OFF

@ Repair or replace front harness.
Tell direct support maintenance

25

@ Check dimmer switch

‘@ e@ Take off lead 16 from dimmer
switch

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 16
contact (do not put it on dimmer
switch contact)

‘@ Read multimeter. Multimeter
should measure +24 volts DC

DIMMER
SWITCH .

Does multimeter measure less than +24
volts DC?

LEAD 16
CONTACT

NO GO TA 115733

T M  9 - 2 3 2 0 - 2 1 1 - 2 0 - 2 - 1

Figure 26-6 (Sheet 13 of 15)
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NO GO

S@ Replace dimmer switch

Set light switch main lever to
OFF
At right and left headlight
housing put back leads 17, 18
and 9]
Replace dimmer switch. Refer

Check front harness between dimmer
switch and light switch

oe

@

®

27
@

@

@

t

DIMMER
SWITCH bd

e

Set light switch main lever to
OFF
Take off light switch from instrument
panel and plug from light switch.

Put jumper wire between terminals
F and M of light switch plug
Put multimeter - lead on a good
ground. Read multimeter
Put multimeter + lead on front
harness lead 16 contact

Does multimeter measure +24 volts DC?

JUMPER
WIRE

LIGHT
SWITCH
PLUG

NO GO
TA 115734

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para

7 - 5 2

Refer to Vol 3, chapter 7, para 7-8

Figure 26-6 (Sheet 14 of 15)
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NO GO

@ Repair or replace front harness

e Take off jumper wire from light
switch plug

e Put light switch back on instrument

e Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch

e@ Take off jumper wire from light
switch plug

e Put leads 16, 17, and 18 back on
dimmer switch

eo Put leads 17, 18, and 91 back on
both headlight housings

e@ Replace light switch. Refer.to

TA 115735

TM 9-2320-211-20-2-1

panel. Refer to Vol 3, chapter 7,
para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-6 (Sheet 15 of 15)
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Symptom

BLACKOUT HEADLIGHT DOES NOT LIGHT,
OTHER TRUCK RUNNING LIGHTS LIGHT

means

NOTE

When checking voltage, +24 volts DC
a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9~2320-211-10

@ Check for +24 volts DC at blackout
headlight assembly

Take off lead 19 at rear of
blackout headlight housing
Set multimeter to measure +24
volts DC. Refer to multimeter
test procedures, test |
Set light switch main lever to
B.O. DRIVE
Put multimeter + lead on lead
19 contact and - lead on a good
ground
Read multimeter. Multimeter
should measure +24 volts DC

BLACKOUT
HEADLIGHT
ASSEMBLY

CONTACT

DC?
Does multimeter measure less than +24 volts

TA 115736

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-7 (Sheet 1 of 5)
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@ Go to step 7

BLACKOUT
HEADLIGHT ASSEMBLY

LEAD 19“

BLACKOUT
HEADLIGHT
ASSEMBLY

NO GO

@ Replace and test blackout headlight
lamp

@ Set light switch main lever to
OFF

e Replace blackout headlight lamp.

5

@ Put circuit 19 lead contact back
into rear of blackout headlight
assembly

@ Set light switch main lever to
B. O. MARKER

@ Look at blackout headlight
assembly. Blackout headlight
lamp should be lit

Is blackout headlight lamp off?

TA 115737

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 5

Figure 26-7 (Sheet 2 of 5)
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@ Troubleshooting completed

e Set light switch main lever to
OFFLIGKT

SERVICE J
OAive

@ Clean contacts of blackout headlight
lamp connectors

e Set light switch main lever to
OFF

e@ Remove blackout headlight lamp.

5

e Take off lead 19 from rear of
blackout headlight housing

CONTACTS

CONTACTS e@ Clean blackout headlight housing
contacts and lead 19 contact

e@ Put lead 19 back on blackout
CONTACTS | headlight assembly

@ Put back blackout headlight lamp.

4 a LEAD 19

TA 115738

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 5

Refer to Vol 3, chapter 7, para

7 - 2 5

Figure 26-7 (Sheet 3 of 5)

2 6 - 6 1



From step 4

@ Check front harness between light
switch and blackout headlight
assembly

@ Set light switch main lever to
OFF

@ Take light switch off instrument
iqht itch. BLACKOUTpanel and plug off lig swite HEADLIGHT

ASSEMBLY

8

e Put jumper wire between contact
F and D of light switch plug on
front harness

CONTACT

e Put multimeter + lead on front
harness lead 19 contact

e@ Put multimeter - lead on a good
ground

e Read multimeter. Multimeter
~ should measure +24 volts DC

Does multimeter measure +24 volts DC?

@ Repair or replace front harness

e Set light switch main lever to
OFF

e@ Put light switch back on instru-

e Repair or replace front harness.
Tell direct support maintenance

TA 115739

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 8

ment panel. Refer to Vol 3,

chapter 7, para 7-8

Figure 26-7 (Sheet 4 of 5)
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ee
 

®

LIGHT SWITCH

@ Replace light switch

Take jumper wire off light switch
plug ,
Put lead 19 contact back on rear

eof blackout headlight housing
Replace light switch. Refer to

TA 115740

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-7 (Sheet 5 of 5)
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Symptom

8
ONE OR BOTH FRONT BLACKOUT MARKER LIGHTS D
NOT LIGHT, OTHER TRUCK RUNNING LIGHTS LIGHT

O

Na
r,

NOTE

When

Do this procedure for each blackout
marker lamp that does not light

checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

Refer to TM 9-2320-211-10

©
@ Check for +24 volts DC at front

blackout marker lamp

Take off lead 20 at rear of front -
composite marker light assembly
Set light switch main lever to
B.O. MARKER
Set multimeter to measure +24
volts DC, Refer to multimeter
test procedures, test ]
Put multimeter + lead on lead
20 contact and - lead ona
good ground
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

Rehan a

LEAD 20

MAIN LEVER

TA 115741

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-8 (Sheet 1 of 5)
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@ Replace front blackout marker lamp

e@ Set light switch main lever to
OFF

e@ Replace front blackout marker

@ Go to step 8
e@ Put lead 20 back on rear of front

a composite light assembly

LEAD 30 5

@ Test blackout marker lamp

e Set light switch main lever to
B. O, MARKER

@ Look at blackout marker lamp.
Lamp should be lit

Is blackout marker lamp off?

BLACKOUT
MARKER LAMP

@ Troubleshooting completed

e@ Set. light switch main lever to
OFF

NO GO TA 115742

TM 9-2320-211-20-2-1

lamp. Refer to Vol 3, chapter

7, para 7-30

Figure 26-8 (Sheet 2 of 5)

26-65



NO GO:

MAIN
LEVER

stop
| LIGHT

RSE RVICE a
ORIVE

LIGHT
SWITCH

BLACKOUT
MARKER
LAMP
SOCKET

FRONT COMPOSITE
MARKER LIGHT
ASSEMBLY

LEAD 20 CONTACTS
———ttetnn

@ Clean contacts of lead 20
connectors

@ Set light switch main switch
lever to OFF

@ Remove blackout marker lamp.

e Take off lead 20 at rear of front
composite marker light assembly

@ Clean blackout marker lamp
socket and clean lead 20 contact

e@ Put lead 20 back on rear of front
composite marker light assembly

@ Put back blackout marker lamp.

TA 115743

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7,
para 7-30

Refer to Vol 3, chapter 7, para

7 - 3 0

Figure 26-8 (Sheet 3 of 5)
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From step 4

on JUMPER
C WIRE

a
 

U
N

 
m

ee
—_

 
fy

,

LIGHT SWITCH

PLUG

@ Check wiring harness between
blackout marker lamp and light switch

e@ Set light switch main lever to
OFF

e Take off light switch from
instrument panel and light switch
plug from light switch. Refer to

e@ Put jumper wire between
terminals F and E of light switch
plug on front harness

e@ Put multimeter + lead on front
harness lead 20 contact and -
lead on a good ground

e@ Read multimeter. Multimeter
should measure +24 volts DC

ao”
 

° 
- 

—

Does multimeter measure less than +24
volts DC ?

TA 115744

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-8 (Sheet 4 of 5)
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GO

9(no) ©). Repair or replace front harness
e Take off jumper wire from light

FRONT COMPOSITE switch plug
LIGHT ASSEMBLY e Repair or replace front harness.

Tell direct support maintenance

LEAD 20

MAIN
LEVER

LIGHT
SWITCH

10
7 @ Replace light switch

(ves) @ Take off jumper wire from light
switch plug

e At rear of front composite light
assembly put back lead 20

e Replace light switch. Refer to

TA 115745

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-8 (Sheet 5 of 5)
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Symptom
9

ONE OR BOTH FRONT PARKING LIGHTS DO NOT LIGHT,
OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE

Do this procedure for each front parking
light that does not light

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Pork truck

e Refer to TM 9=2320-211-10

GO
TA 115746

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-9 (Sheet 1 of 6)
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GO

@ Check for +24 volts DC at front
parking light

Take off lead 491 at front
composite marker light assembly
Set multimeter to measure +24
volts DC, Refer to test
equipment procedures index
Set light switch main lever to
SERVICE DRIVE and auxiliary
lever to PARK
Put multimeter + lead on lead
491 and - lead on a good
ground
Read multimeter. Multimeter
should measure +24 volts DC

COMPOSITE MARKER LIGHT ASSEMBLIES
CONTAINING PARKING LIGHTS

FRONT COMPOSITE
MARKER LIGHT

ASSEMBLY

LEAD 491

Does multimeter measure less than +24
volts DC?

GO

aus 2008 ee

°O OOF

AUXILIARY
LEVER

~ ao.
DAIVE

MAIN
LEVER8.0. ‘STOP

MARKER LIGHT

LIGHT
SWITCH

TA115747

TM 9-2320-211-20-2-1

26-70
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@ Replace parking light lamp

e@ Set light switch main lever to
OFF

e@ Replace parking light lamp.

,

@ Put back lead 491 on front
composite marker light assembly

FRONT COMPOSITE
MARKER LIGHT

ASSEMBLY

LEAD 491 @ Test front parking light

e Set light switch main lever to
SERVICE DRIVE

@ Look at front composite marker
light assembly. Parking light
should be lit

PARKING

LAMP

Is parking light lamp off?

FRONT COMPOSITE

MARKER LIGHT

ASSEMBLY

MAIN LEVER

LIGHT SWITCH

@ Set light switch main fever to

@ Troubleshooting completed
AUXILIARY LEVER

i OFF
e@ Set auxiliary lever to OFF

NO GO
TA 115748

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 7

Figure 26-9 (Sheet 3 of 6)
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NO GO

MAIN LEVER

LIGHT SWITCH

AUXILIARY SWITCH

PARKING LIGHT
LAMP SOCKET

LEAD 491
CONTACTS

@ Clean contacts of lead 491
connectors

@ Set light switch main switch lever
to OFF

e@ Set auxiliary lever to OFF
e Remove parking light lamp.

@ Take off lead 491 at front
composite marker light assembly

e Clean parking light lamp socket
and lead 491 contacts

@ Put lead 491 back on front
composite marker light assembly

e@ Put parking light lamp back in

TA 115749

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7 - 2 7

socket. Refer to Vol 3,

chapter 7, para 7-27

Figure 26-9 (Sheet 4 of 6)
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From step 3

@ Check wiring harness between parking
light lamp and light switch

instrument panel and plug from MARKER LIGHT
oS : oO oo ASSEMBLY

@ Put jumper wire between contacts
F and L of light switch plug

e@ Put multimeter + lead on lead 491
contact

@ Put multimeter - lead on a good
ground

@ Read multimeter, Multimeter
should measure +24 volts DC

a a
per

LEAD 491
Does multimeter measure +24 volts DC?

JUMPER

GO
TA 115750

TM 9-2320-211-20-2-1

l ight switch. Refer to Vol 3,

chapter 7, para 7-8

Figure 26-9 (Sheet 5 of 6)
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GO

@ Repair or replace front harness

e Set light switch main lever to
OFF

e Set light switch auxiliary lever
to OFF

e Take off jumper wire from light
switch plug

e@ Put light switch back on
instrument panel

e Repair or replace front harness.
Tell direct support maintenance

MAIN LEVER
LIGHT SWITCH

AUXILIARY LEVER

Replace light switch

e@ Set light switch main lever to
OFF

e Set auxiliary lever to OFF
@ Take off jumper wire from light

switch plug
e .At right front composite light

assembly put back lead 491
e Replace light switch. Refer to

FRONT COMPOSITE
MARKER LIGHT
ASSEMBLY

LEAD 491

TA 115751

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-9 (Sheet 6 of 6)
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Symptom
10

ONE SERVICE STOPLIGHT DOES NOT \
LIGHT, OTHER STOPLIGHT LIGHTS _/

NOTE

Two soldiers are needed to troubleshoot
a stoplight. Soldier A sits in the cab
and operates controls. Soldier B makes
voltage checks with the multimeter.
When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

Park truck

|

°
| e Refer to TM 9=2320-211-10

GO , TA 115752

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 1 of 11)
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GO

@ Check for +24 volts DC at stoplight

SOLDIER B e

SOLDIER A e

Using 7/16-inch wrench,
unscrew and take off
four screws with
washers from rear
composite marker
assembly
Take off cover -
Take off lead 22-
460 (right service)
or lead 22-461
(left service) stoplight
Set light switch
main lever to
STOPLIGHT
Make sure turn
signal control
assembly lever is
in neutral position

apo

lead 22-461
(left stoplight) OR
lead 22-460
(right stoplight)

TA 115753

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 2 of 11)
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GO

SOLDIER B @

SOLDIER A e

SOLDIER B e

Set multimeter to
measure +24 volts
DC, Refer to test
equipment procedures
index
Put multimeter + lead
on stoplight lead
22-461 or 22~460
Put multimeter - lead
on a good ground
Press down on brake
pedal and hold it
down
Read multimeter
while Soldier A
presses down on
brake pedal.
Multimeter should
measure +24 volts DC

Does multimeter measure less than
+24 volts DC

GO
TA 115754

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 3 of 11)
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GO

©
@ Replace service stoplight lamp

SOLDIER B e@ Set light switch main
lever to OFF

@ Replace service
stoplight lamp.

@ Put lead 22-460 or
22-461 back on rear
composite marker
light assembly

@ Go to step 9

@ Test service stoplight lamp

SOLDIER A @ Set light switch main
lever to stoplight
position

e@ Press down on brake
pedal and hold it
down

SOLDIER B @ Look at rear
composite marker
light assembly
while Soldier A
presses down on
brake pedal. Service
stoplight lamp
should be lit

SERVICE STOPLIGHT

ls service stoplight lamp off ?

NO GO
TA 115755

TM 9-2320-211-20-2-1

Refer to Vol 3,

chapter 7, para 7-28

Figure 26-10 (Sheet 4 of 11)
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NO GO

6o* Troubleshooting completed
@ Set light switch main lever to

OFF
@ Put cover back on rear

composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

LEVER

f
sToR
LIGNT

SERVICE
RAY!

NO GO | TA 115756

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 5 of 11)
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NO GO

MAIN
LEVER

bE RVICE Lt
GRIEVE

LIGHT
SWITCH

SERVICE

COVER

STOPLIGHT
LAMP SOCKET

@ Clean contacts of service stoplight
lamp socket

Set light switch main lever to
OFF
Remove service stoplight lamp.

@ Clean contacts of stoplight lamp
connectors

Take off lead 22-460 or 22-46]
Clean lead 22-460 or 22-46]
contacts

Push lead 22-460 or 22-461 into
connector

Put cover back on rear composite
marker light assembly by using
9/16~inch wrench to screw in and
tighten four screws with washers

TA 115757

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28
Clean service stoplight lamp
socket
Put back service stoplight lamp.
Refer to Vol 3, chapter 7, para
7-28

Figure 26-10 (Sheet 6 of 11)
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From step 4

@ Check rear harness between service
stoplight lamp and rear harness
connector

SOLDIER A e Set light switch main
lever to OFF

SOLDIER B e@ Unscrew and take off
rear harness plug
from front harness
receptacle

SOLDIER A @ Set light switch main
lever to stoplight

SOLDIER B e@ Put multimeter -
lead on a good ground

SOLDIER B e For left service
stoplight put multimeter
+ lead on contact C
in front harness receptacle.
For right hand service
stoplight put multimeter
+ lead on contact G
in front harness receptacle

SOLDIER A e Press down on brake
pedal and hold it down

SOLDIER B e@ Read multimeter while
Soldier A presses down.on
brake pedal, Multimeter
should measure +24 volts
DC

Does multimeter measure less than +24
volts DC?

GO

PLUG

HARNESS

FRONT HARNE
RECEPTACLE

FRONT
HARNESS

) REAR

SS

TA 115758

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 7 of 11)

26-81



GO

4
SPOR,
VIGHT

SERVICE a
DAPSE MAIN

LEVER

LIGHT
SWITCH

GO

@ Repair or replace rear harness

@ Set light switch main lever to
OFF

e@ Repair or replace rear harness.
Tell direct support maintenance

TA 115759

TM 9-2320-211-20-2-1

26-82
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SOLDIER A e@

SOLDIER B e

SOLDIER A e@

GO

Or@ Check front harness between control
assembly directional signal and front
harness receptacle

Set light switch main
lever to OFF
Unscrew and take off
front harness plug from
turn signal control
assembly
Put jumper wire between
contacts D and C for left
service stoplight in front
harness plug
Put another jumper between
contacts D and E for right
service stoplight in front
harness plug
Set light switch main
lever to STOPLIGHT

SOLDIER B

SOLDIER A e

SOLDIER B e

Put multimeter - lead on
a good ground
For left service stoplight
put multimeter + lead on
contact C of front harness
receptacle
For right service stoplight
put multimeter + lead on
contact G of front harness
receptacle
Press down on brake pedal
and hold it down
Read multimeter while
Soldier A presses down on
brake pedal. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

q
GO

oo ~S
N

\

N
\

6A \
Gee) \SS F @¢@

H \
E

I

JUMPER WIRE v7 |
FOR RIGHT /
STOPLIGHT yt

JUMPER WIRE
FOR LEFT

STOPLIGHT

FRONT HARNESS |
RECEPTACLE

TA 115760

TM 9-2320-211-20-2-1

Figure 26-10 (Sheet 9 of 11)
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GO

@ Repair or replace front harness

e@ Set light switch main lever to
OFF

e@ Take off jumper wire from turn
signal control assembly harness

plug
e@ At rear composite marker light

assembly put back lead 22-460
or lead 22-461

e@ Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

e Repair or replace front harness.
Tell direct support maintenance

\
BO

MARKER

bo
~ URRVE

SEAVICE 7
ORE

LIGHT
SWITCH

GO TA 115761

TM 9-2320-211-20-2-1
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@ Replace control assembly directional
signal

e Set light switch main switch lever
to OFF

e Take off jumper wire from turn
signal control assembly harness
plug

e Put rear harness plug back on
front harness receptacle

e At rear composite marker light
assembly put back lead 22-460
or 22-46]

e Put cover back on rear composite
marker light assembly by using
9/16~inch wrench to screw on and
tighten four screws and washers

e Replace turn signal controlSCREW

TA 115762

TM 9-2320-211-20-2-1

assembly. Refer to Vol 3, chapter
7, para 7-48

Figure 26-10 (Sheet 11 of 11)
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Symptom

1] BOTH SERVICE STOPLIGHTS DO NOT oH)
OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE

Two soldiers are needed to troubleshoot
the rear service stoplights. Soldier A
sits in the cab and operates the controls.
Soldier B makes voltage checks with the
multimeter

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck .

e Refer to TM 9-2320-211-10 gis

2 COVER SCREW
@ Check for +24 volts DC at left

service stoplight

SOLDIER Be Using 9/16-inch wrench,
unscrew and take off
four screws with
washers from left rear
composite marker as-
sembly

e@ Take off cover
e@e Take off lead 22-46]

SOLDIER A e Set light switch main
lever to STOPLIGHT
position

e@ Make sure turn signal
control lever is in
neutral position

| LIGHT SWITCH
GO TA 121122

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 1 of 27)
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GO

SOLDIER B e@ Set multimeter to
measure +24 volts DC
Refer to multimeter
test procedures,
test | .p ltimeter + lead TURN SIGNAL

e ut multimeter ea CONTROL HANDLE
on lead 22-46]

SOLDIER A e Press down on brake
pedal and hold it
down

e Read multimeter
while Soldier A
presses down on
brake pedal

e Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

© ©

GO TA 115763

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 2 of 27)
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GO

@ Replace left service stoplight lamp

e Set light switch main lever to OFF
@ Replace left service stoplight.

8

@ Put lead 22-461 back on left rear
composite marker light assembly

@ GO to step 3]

@ Test left service stoplight lamp

SOLDIER A e Set light switch main
lever to stoplight
position

e Press down on brake
pedal and hold it
down

SOLDIER B e@ Look at left rear
composite marker
light assembly while
Soldier A presses
down on brake pedal.
Service stoplight
lamp should be lit

SERVICE STOPLIGHT

Is service stoplight lamp off?

NO GO TA 115764

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 8

Figure 26-11 (Sheet 3 of 27)
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LIGHT
SWITCH

COVER SCREW

TAILLIGHT

NO. GO

@ Put left rear composite marker light
assembly back togehter

i

e Set light switch main lever to
OFF

e Put cover back on left rear
composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

Go to step 10

©).
@ Clean contacts of left service

stoplight lamp socket

e Set light switch main lever to
OFF

e Remove service stoplight lamp.

NO GO TA 115765

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 8

Clean service stoplight lamp

Put back service stoplight lamp.

Refer to Vol 3, chapter 7, para

7 - 2 8

Figure 26-11 (Sheet 4 of 27)
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NO. GO

@ Clean contacts of left service
stoplight lamp connectors

Take off lead 22-46]
Clean lead 22-461 contacts
Push lead 22-461 into connector
Put cover back into left rear
composite marker assembly by
using 9/16-inch wrench to screw
in and tighten four screws with
washers

@ Check for +24 volts DC at right
service stoplight

SOLDIER B e@ Using 9/16-inch wrench,
unscrew and take off

COVER four screws with
washers from right
rear composite marker
assembly

e Take off cover
e@ Take off lead 22-460

SOLDIER A e@ Set light switch main
lever to STOPLIGHT

LEAD 22-460
NO GO TA 115766

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 5 of 27)
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NO GO

SOLDIER B e@ Put multimeter + lead
on lead 22-460

e Press down on brake
pedal and hold

e Read multimeter while
Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

@ Replace right service stoplight lamp

e Set light switch main lever to
OFF

e Replace right service stoplight

LIGHT @ Put back lead 22-460 at rear
SWITCH composite marker assembly

@ Go to step 17
NO GO TA 115767

TM 9-2320-211-20-2-1

lamp. Refer to Vol 3, chapter

7, para 7-28

26-91
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SERVICE STOPLIGHT

COVER

NO GO

NO GO

ol
SOLDIERA e

SOLDIER B e

@ Test right service stoplight lamp

Set light switch main
switch lever to
STOPLIGHT
Press down on brake
pedal and hold it
down
Look at right rear
composite marker
light assembly while
Soldier A presses
down on brake pedal .
Service stoplight
lamp should be lit

Is service stoplight lamp OFF?

washers

@ Troubleshooting completed

@ Put cover back on right rear
composite marker light assembly
by using 9/16-inch wrench to screw
in and tighten four screws with

TA 115768

TM 9-2320-211-20-2-1

26-92
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NO GO

@ Clean contacts of right service
stoplight socket

TAILLIGHT e@ Set light switch main lever to
LAMP OFF

e Remove service stoplight lamp.

8

Clean contacts of right service
stoplight lamp connectors

e Take off lead 22-460
e Clean lead 22-460 contacts
e Push lead 22-460 back into

connector

e Put cover back on right rear
composite marker assembly by
using 9/16-inch wrench to
screw in and tighten four screws

LEAD 22-460 with washers
COVER SCREW

TA 115769

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 8

Clean service stoplight lamp

socket
Put back service stoplight lamp.

Refer to Vol 3, chapter 7, para

7 - 2 8

Figure 26-11 (Sheet 8 of 27)
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From step 13

17

@ Check voltage to front harness
receptacle

SOLDIER B e Unscrew and take off

-. j \ \ \ .

rear harness plug from
front harness

REAR HARNESS receptacle
PLUG e Put multimeter - lead

| on a good ground
e Put multimeter + lead

on contacts C and

. then G of front harness
FRONT HARNESS receptacle

RECEPTACLE SOLDIER A e@ Step on brake pedal
and hold it down

SOLDIER B e@ Read multimeter for
+24 volts DC at
both contacts C then
D while Soldier A
presses down on
brake pedal

Does multimeter read less than +24
volts DC for both test ?

NO GO a TA 115770

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 9 of 27)
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NO, GO

18

@ Repair or replace rear harness

MAIN e Set light switch main lever to
SWITCH OFF |

e Repair or replace rear harness.
Tell direct support maintenance

LIGHT
SWITCH

19

@ Check for continuity through control
assembly directional signal

e@ Make sure turn signal control
lever is in neutral position

TURN SIGNAL e Unscrew and take off harness plug
CONTROL —- from turn signal control assembly
ASSEMBLY , Hlh e Set multimeter to measure

continuity. Refer to test
HARNESS PLUG ‘nn | equipment procedures index

TURN SIGNAL
CONTROL ASSEMBLY Put multimeter - lead on a good

ground
e Put multimeter + lead on contacts

D, then E, then C of turn signal
control assembly. Read multimeter.
Multimeter pointer should measure
zero ohms)

e@ Put multimeter + lead on contacts
B, A, H, E, and then G. Read
multimeter. Multimeter pointer
should not move |

Did multimeter reading check out OK
for all tests?

NO GO TA 115771

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 10 of 27)
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NO GO

20

© @ Replace control assembly directional
signalMAIN g
e Set light switch main lever to

OFF
e Put rear harness plug back on

front harness receptacle
e Replace turn signal controlLIGHT

SWITCH

CY @ Check for +24 volts DC to control
(ves) assembly directional signal

SOLDIER B @ Set multimeter to
measure +24 volts
DC. Refer to test
equipment procedures
index

e@ Put multimeter - Jead
on a good ground

e@ Put multimeter + lead
on contact D of turn
signal harness
connector plug

SOLDIER A e Step on brake pedal
and hold it down

SOLDIER B @ Read multimeter
while Soldier A
presses down on
brake pedal.
Multimeter should
measure +24 volts
DC

Does multimeter measure less than +24
volts DC ?

A
NO GO TA 115772

TM 9-2320-211-20-2-1

assembly. Refer to Vol 3, chapter

7, para 7-48

Figure 26-11 (Sheet 11 of 27)
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NO GO

22

@ Replace control assembly directional
signal

e@ Set light switch main lever to
OFF

e Put rear harness plug back on
front harness receptacle

e@ Replace turn signal control
LIGHT
SWITCH

23

@ Check stoplight switch for +24 volts© 5
Cc SOLDIER A e@ Set light switch main

lever to OFF
SOLDIER B @ Take off lead 75

connector plug from
stoplight switch

SOLDIER A @ Set light switch main
lever to STOPLIGHT

e@ Step down on brake
pedal and hold it
down

SOLDIER B @ While Soldier A
steps down on brake

STOPLIGHT pedal put multimeter
SWITCH PLUG - lead on a good

ground and + lead
on each lead 75 and
see which gives
multimeter +24 volts
DC reading

LEADS 75

NO GO TA 115773

TM 9-2320-211-20-2-1

assembly. Refer to Vol 3,

chapter 7, para 7-48

Figure 26-11 (Sheet 12 of 27)
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NO GO

SOLDIER B @ Put jumper wire from
lead 75 that gave +24-
volt DC reading to
either stoplight switch
contact

e Put multimeter + lead
on other contact of
stoplight switch

@ Put multimeter - lead
on a good ground

@ With Soldier A still
pressing down on

brake pedal read
multimeter.
Multimeter should
measure +24 volts DC

JUMPER
WIRE

Does multimeter measure +24 volts DC?

NO GO . / TA 115774

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 13 of 27)
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@ Check both leads 75 at light switch

e Take off light switch from
instrument panel and plug from

e Put jumper wire between contacts
F and K

e@ Put multimeter + lead on light
switch contact A and - lead on
a good ground. Read multimeter

LIGHT
SWITCH

Take jumper wire from light
switch contacts F and K and put
between contacts F and A

@ Put multimeter + lead on light
switch contact K and - lead on
a good ground

e Read multimeter

Did multimeter measure +24 volts DC
in either test?

@ Go to step 28

@ Replace stoplight switch

e@ Take jumper wire from light
switch plug |

e Put front harness plug back on
rear harness receptacle |

e Replace light switch. Refer to

NO GO
TA 115775

TM 9-2320-211-20-2-1

l ight switch. Refer to Vol 3,

chapter 7, para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-11 (Sheet 14 of 27)
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JUMPER
WIRE

NO GO

e Take jumper wire from light
switch plug

@ Put light switch plug back on
light switch and light switch
back on instrument panel.

8

e@ Repair or replace front harness.
Tell direct support maintenance

From step 25

28@)s Check for +24 volts DC through
stoplight switch

e Put jumper wire from lead 75 that
gave +24 volts CC reading to
either stoplight switch contact

e@ Put multimeter + lead to other
stoplight switch contact and to
a good ground

e With Soldier A still pressing
down on brake pedal read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC ?

O +4G

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 8

Figure 26-11 (Sheet 15 of 27)
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LIGHT
SWITCH

NO_ GO

29

@ Replace stoplight switch

e Set light switch main lever to
OFF

e Put rear harness plug back on
front harness receptacle

e Replace stoplight switch. Refer

30

@ Repair or replace front harness

SOLDIER A e@ Set light switch main
lever to OFF

SOLDIER B @ Take off jumper wire
from lead 75 and
contact of stoplight
switch

e@ Put stoplight switch
harness plug back on
stoplight switch

e Repair or replace
front harness.
Tell direct support
maintenance

TA 115777

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-7

Figure 26-11 (Sheet 16 of 27)
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From step 4

@ Check for +24 volts DC at right
service stoplight

SOLDIER B @ Using 9/16-inch wrench,
"unscrew and take off

four screws with
washers from right rear
composite marker
assembly

e@ Take off cover
e Take off lead 22-460

SOLDIER A e Set light switch main
lever to STOPLIGHT

COVER SCREW

SOLDIER B e Put multimeter + lead ) tap co
on lead 22-460 © - p+ 8

e@ Press down on brake
pedal and hold

@ Read multimeter
while Soldier A
presses down on
brake pedal.
Multimeter should _ =
measure +24 volts DC 7

(J

Does multimeter measure less than +24 volts LEAD 22-460
DC?

GO TA 115778

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 17 of 27)
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@ Replace right service stoplight lamp

e@ Set light switch main lever to
OFF

e@ Replace right service stoplight

@ Put back lead 22-460 at rear
composite marker assembly

LIGHT
SWITCH

@ Go to step 38

34

@ Test right service stoplight lamp

SOLDIER A @ Set light switch main
switch lever to
STOPLIGHT

e Press down on brake
pedal and hold it
down

SOLDIER B @ Look at right rear
composite marker
light assembly while
Soldier A presses
down on brake
pedal. Service
stoplight lamp should
be lit

Is service stoplight lamp off?

\
WY

NI {fy
IN Ne?Vw TA 115779

TM 9-2320-211-20-2-1

lamp. Refer to Vol 3, chapter 7,

para 7-28

Figure 26-11 (Sheet 18 of 27)
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COVER SCREW

LEAD
22-461

COVER SCREW

©)

NO | GO

Troubleshooting completed

@ Put cover back on right rear
composite marker light
assembly by using 9/16-inch
wrench to screw in and
tighten four screws with
washers

36

@ Clean contacts of right service
stoplight lamp connectors

Take off lead 22-460
Clean lead 22-460 contacts
Push lead 22-460 back into
connector

Put cover back on right rear
composite marker assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

Clean contacts of right service stoplight
lamp socket

Set light switch main lever to
OFF

e Remove service stoplight lamp.

TA 115780

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7 - 2 8
Clean service stoplight lamp

socket
Put back service stoplight lamp.

Refer to Vol 3, chapter 7, para

7 - 2 8

Figure 26-11 (Sheet 19 of 27)
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38

From step 33

receptacle

SOLDIER B e

SOLDIER A e

SOLDIER B e

@ Check voltage to front harness

Unscrew and take off
rear harness plug from
front harness receptacle
Put multimeter - lead
ona good ground
Put multimeter + lead
on contacts C and
then G of front harness
receptacle
Step on brake pedal
and hold it down
Read multimeter for
+24 volts DC at
both contacts C
then D while
Soldier A presses
down on brake
pedal

FRONT HARNESS

RECEPTACLE

Does multimeter measure less than +24
volts DC for both tests ?

GO

REAR
HARNESS

PLUG

TA 115781

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 20 of 27)
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vO

LIGHT

SERVICE
DAVE

LIGHT
UNLOCK SWITCH

@©t

@ Repair or replace rear harness

e Set light switch main lever to
OFF

e Repair or replace rear harness.
Tell direct support maintenance

@ Check for continuity through control
assembly directional signal

e Make sure turn signal control lever
is in neutral position

e Unscrew and take off harness plug
from turn signal control assembly

e Set multimeter to measure
continuity. Refer to test
equipment procedures index

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on contacts
D, then E, then C of turn signal
control assembly. Read multimeter.
Multimeter should measure
zero ohms

e@ Put multimeter + lead on contacts
B, A, H, E, and then G. Read
multimeter. Multimeter pointer
should not move

Did multimeter reading checkout OK
for all tests?

GO

TURN SIGNAL
CONTROL
ASSEMBLY

HARNESS PLUG

TURN SIGNAL
CONTROL ASSEMBLY

TA 115782

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 21 of 27)
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42

@ Replace control assembly directional
signal

e Set light switch main lever to
OFF

e Put rear harness plug back on
front harness receptacle

e Replace turn signal control

@ Check for +24 volts DC to control
assembly directional signal

SOLDIER B e

SOLDIER A e@

SOLDIER B e

Set multimeter to
measure +24 volts DC.
Refer to multimeter
test equipment
procedures index
Put multimeter - lead
on a good ground
Put multimeter + lead
on contact D of turn
signal harness
connector plug
Step on brake pedal
and hold it down
Read multimeter
while Soldier A
presses down on
brake pedal.
Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

HARNESS

TA 115783

TM 9-2320-211-20-2-1

assembly. Refer to Vol 3, chapter

7, para 7-48

Figure 26-11 (Sheet 22 of 27)
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@ Replace control assembly directional
signal

e Set light switch main lever to
OFF

e Put rear harness plug back on
front harness receptacle

> we MAIN e Replace turn signal control
/ “i

: not LEVER
a

40)
MARKER

BD SERYHO
ORES peaiye

UNLOCK LIGHT
t SWITCH@

PARR LOCK

a

Za

GO TA 115784

TM 9-2320-211-20-2-1

assembly. Refer to Vol 3,

chapter 7, para 7-48

Figure 26-11 (Sheet 23 of 27)
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GO

@ Check stoplight switch for +24 volts
DC

SOLDIER A e

SOLDIER B e

SOLDIER A e

SOLDIER B e

Set light switch main
lever to OFF
Take off lead 75
connector plug from
stoplight switch
Set light switch main
lever to STOPLIGHT
Step down on brake
pedal and hold it
down
While Soldier A steps
down on brake pedal,
put multimeter - lead
on a good ground and
+ lead on each lead
75 and see which
gives multimeter +24
volts DC reading

SHUN!

I
SOLDIER B e Put jumper wire from

lead 75 that gave +24
volt DC reading to
either stoplight switch
contact

- Put multimeter + lead
on other contact of
stoplight switch
Put multimeter - lead
on a good ground
With Soldier A still
pressing down on
brake pedal, read
multimeter.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

STOPLIGHT
SWITCH PLUG

TA 115785

TM 9-2320-211-20-2-1

Figure 26-11 (Sheet 24 of 27)
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GO

@ Check both leads 75 at light switch

@ Take off light switch from instrument
panel and plug from light switch.

e Put jumper wire between
contacts F and K

e@ Put multimeter + lead on light
switch contact A and - lead
on a good ground. Read
multimeter

e Take jumper wire from light
switch contacts F and K and
put between contacts F and A

e Put multimeter + lead on light
switch contact K and - lead
on a good ground

e@ Read multimeter

LIGHT
SWITCH. L
PLUG =

Did multimeter measure +24 volts DC
in either test ?

JUMPER ‘ . ¢
WIRE | --

@ Go to step 49

NO GO
TA 115786

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7,
para 7-8

26-110
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NO GO

@ Replace light switch

e@ Take jumper wire from light switch

plug ,
e Put front harness plug back on rear

harness receptacleneste mee a Se

©
@ Repair or replace front harness

e Take jumper wire from light switch
plug

e@ Put light switch plug back on
light switch and light switch back
on instrument panel. Refer to

From step 46 e Repair or replace front harness.
Tell direct support maintenance

49

@ Check for +24 volts DC through stop-
light switch

@ Put jumper wire from lead 75 that
gave +24 volts DC reading to
either stoplight switch contact

e Put multimeter + lead to other
stoplight switch contact and -
lead to a good ground

e@ With Soldier A still pressing
down on brake pedal read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?
+

GO

TM 9-2320-211-20-2-1

● Replace light switch. Refer to Vol

3, chapter 7, para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-11 (Sheet 26 of 27)
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GO

@ Replace stoplight switch

e Set light switch main lever to
OFF

e@ Put rear harness plug back on
front harness receptacle

e Replace stoplight switch. Refer
\
BO

MARKER LIGHT

BO SERVICE =
DAE DRIVE

— SWITCH

@ ©t

@ Repair or replace front harness

SOLDIER A @ Set light switch main
lever to OFF

SOLDIER B @ Take off jumper wire
from lead 75 and
contact of stoplight
switch

e@ Put stoplight switch
harness plug back on
stoplight switch

@ Repair or replace
front harness. Tell

@ direct support
maintenance

TA 115788

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-7

Figure 26-11 (Sheet 27 of 27)
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Symptom

12
ONE BLACKOUT STOPLIGHT DOES NOT LIGHT,
OTHER BLACKOUT STOPLIGHT LIGHTS

NOTE
Two soldiers are needed to troubleshoot
a blackout stoplight. Soldier A sits in
the cab and operates the controls,
Soldier B makes voltage checks with
the multimeter

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

@ Refer to TM 9=2320-211-10

GO
TA 115789

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-113
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GO

@ Check for +24 volts at blackout
stoplight

SOLDIER B e@ Using 7/16-inch wrench,
unscrew and take off
four screws with
washers from blackout
light assembly

@ Take off cover
Take off lead 23
Set light switch main
lever to B.O.
MARKER

@ Make sure turn
signal control handle
is in neutral position

SOLDIER A

REAR COMPOSITE
MARKER LIGHT
ASSEMBLY

Set multimeter to
measure +24 volts
DC. Refer to test
equipment procedures ~ TURN SIGNAL
* dex CONTROL HANDLE

SOLDIER A e Put multimeter + lead
on lead 23 and - lead
on a good ground

SOLDIER A e Press down on brake
pedal and hold it
down
Read multimeter
while Soldier A
presses down an brake
pedal. Multimeter
should measure
+24 volts DC

SOLDIER B

SOLDIER B

Does multimeter measure less than +24
volts DC?

GO
TA 11579¢

TM 9-2320-211-20-2-1

Figure 26-12 (Sheet 2 of 7)
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@ Replace blackout stoplight lamp

e@ Set light switch main lever to
OFF

e@ Replace blackout stoplight lamp.

@ Repair or replace rear harness ‘@ Put back lead 23 at rear composite
marker light assemblye Set light switch main lever to

OFF
e@ Repair or replace rear harness.

Tell direct support maintenance

©
@ Test blackout stoplight lamp

SOLDIER A @ Set light switch main
switch lever to B.O.
MARKER

@ Press down on brake
pedal and hold it
down

SOLDIER B @ Look at blackout
stoplight lamp
while Soldier A
presses down on
brake pedal

e@ Lamp should be lit

BLACKOUT
STOPLIGHT
LAMP

Is blackout stoplight lamp off?

NO GO
TA 115791

T M  9 - 2 3 2 0 - 2 1 1 - 2 0 - 2 - 1

Refer to Vol 3, chapter 7, para

7-28 and 7-29

Figure 26-12 (Sheet 3 of 7)
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NO GO

@ Troubleshooting completed

e Set light switch main lever to
OFF

@ Put cover back on rear composite
marker light assembly by using
7/16=inch wrench to screw in and
tighten four screws with washers

7

@ Clean contacts of blackout lamp
socket

e. Set light switch main lever to
OFF

@ Remove blackout stoplight lamp.

BLACKOUT STOPLIGHT
LAMP SOCKET

NO GO
TA 115792

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29
Clean blackout stoplight lamp
socket
Put back blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-28 and 7-29

Figure 26-12 (Sheet 4 of 7)
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NO GO

8Gr. Test blackout stoplight lamp
SOLDIER A @ Set light switch main

switch lever to B.O.
MARKER

e@ Press down on brake
pedal and hold it
down

SOLDIER B e@ Look at blackout
stoplight lamp
while Soldier A

BLACKOUT * . presses down on
STOPLIGHT brake pedal
LAMP . e@ Lamp should be lit

Is blackout stoplight lamp off ?

@ Troubleshooting completed

e Set light switch main lever to
OFF

e@ Put cover back on rear composite
marker light assembly by using
7/16-inch wrench to screw in and
tighten four screws with washers

y

NO GO TA 115793

TM 9-2320-211-20-2-1

Figure 26-12 (Sheet 5 of 7)
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NO GO

(10)
j @ Clean contacts of blackout stoplight

lamp connectors

@ Take off lead 23 from rear of rear
composite marker assembly

e Clean lead 23 contacts
e@ Put lead 23 back in rear of rear

composite marker assembly
e@ Put cover back on rear composite

marker light assembly by using
7/16-inch wrench to screw in and
tighten four screws with washers

MAIN
LEVER LIGHT SWITCH

REAR
PLUG HARNESS

NO GO TA 115794

TM 9-2320-211-20-2-1

Figure 26-12 (Sheet 6 of 7)
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hoBLACKOUT
STOO: peut
OPVFLIOTTE

LAMP

NO GO

@ Test blackout stoplight lamp

SOLDIER A @ Set light switch main
switch lever to B.O.
MARKER

e Press down on brake
pedal and hold it
down

SOLDIER B e@ Look at blackout
stoplight lamp
while Soldier A
presses down on
brake pedal

i bowen abp.. LJ Lb. ite
@ Lamp snovia be Tif

Is blackout stonliaht lamn off?va we es he Ee a all wel wit titled bal ae *

@ Troubleshooting completed

e Set light switch main lever to
OFF

e@ Put cover back on rear composite
marker light assembly by using
7/16-inch wrench to screw in and
tighten four screws with washers

@ Repair or replace rear harness

e@ Set light switch main lever to
OFF

e Repair or replace rear harness.
Tell direct support maintenance

TA 115795

TM 9-2320-211-20-2-1

Figure 26-12 (Sheet 7 of 7)
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Symptom

BOTH BLACKOUT STOPLIGHTS DO NOT LIGHT,
OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE
Two soldiers are needed to troubleshoot
the blackout stoplights. Soldier A sits
in the cab and operates the controls.
Soldier B makes voltage checks with
the multimeter

When checking voltage +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

@ Refer to TM 9-2320-211-10

GO
TA 115796

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-120

Figure 26-13 (Sheet 1 of 30)



GO

LEFT REAR COMPOSITE
T ASSEMBLY

SOLDIER B e

SOLDIER A e@

on
@ Check for +24 volts DC at left

blackout stoplight

Using 7/16-inch wrench,
unscrew and take off
four screws with washers
from left composite
marker light assembly
Take off cover
Take off lead 23 from rear
of left rear composite
marker light assembly
Make sure turn signal
contro! handle is in
neutral position
Set light switch main
lever to BLACKOUT
MARKER

SOLDIER B e

SOLDIER A e

SOLDIER B e

Set multimeter to
measure +24 volts DC.
Refer to test
equipment procedures
index
Put multimeter + lead on
lead 23 and - lead on
a good ground
Press down on brake pedal
and hold it down
Read multimeter while
Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

volts DC ?
Does multimeter measure less than +24

GO

SIGNAL
CONTROL
HANDLE

BRAKE ==
PEDAL

Figure 26-13 (Sheet 2 of 30)

=| Pe

TA 115797

Figure 26-13

TM 9-2320-211-20-2-1
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GO

REAR
HARNESS

m= LEAD 23

B. O. STOP LIGHT

| @ Replace left blackout stoplight lamp

e Set light switch main lever to
OFF

e@ Replace blackout stoplight lamp.

@ Put back lead 23 at left rear
composite marker light assembly

©)
@ Test left rear blackout stoplight lamp

SOLDIER A @ Set light switch main
lever to BLACKOUT
MARKER position

@ Press down on brake
pedal and hold it
down

SOLDIER B @ Look at left composite
marker taillight as-
sembly while Soldier
A presses down on
brake pedal. Black-
out stoplight should
be lit

Is blackout stoplight lamp off?

NO GO TA 115798

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7-28 and 7-29

Figure 26-13 (Sheet 3 of 30)
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NO GO

ee

©
; @ Put left rear composite marker light

assembly back together

e Set light switch main lever to
OFF

@ Put cover back on left rear
composite marker light assembly
by using 7/16-inch wrench to
screw in and tighten four screws
with washers

@ Go to step 33

TA 115799NO GO

TM 9-2320-211-20-2-1

26-123

Figure 26-13 (Sheet 4 of 30)



NO GO

8

@ Clean contacts of left blackout
stoplight lamp socket

e@ Remove blackout stoplight lamp.

(

(

BLACKOUT
STOPLIGHT
LAMP SOCKET

9

@ Clean contacts of left blackout
stoplight lamp connectors

e Take off lead 23 from rear of left
composite marker light assembly

e Clean lead 23 contacts
e@ Put lead 23 back into rear of left

rear composite marker assembly
e Put cover back on left rear

composite marker light assembly
by using 7/16-inch wrench to
screw in and tighten four screws
with washers

COVER

NO GO TA 115800

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29
Clean blackout stoplight lamp
socket
Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-28 and 7-29

Figure 26-13 (Sheet 5 of 30)
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B. O. STOP LIGHT

NO GO

COVER

NO GO

10
@ Test left rear blackout stoplight lamp

SOLDIERA e

SOLDIER B e

Set light switch main
lever to BLACKOUT
MARKER position
Press down on brake
pedal and hold it
down
Look at left composite
marker taillight assembly
while Soldier A
presses down on brake
pedal. Blackout
stoplight should
be lit

Is blackout stoplight lamp off?

1]
@ Put left rear composite marker light

assembly back together

e Set light switch main lever to
OFF

e@ Put cover back on left rear
composite marker light assembly
by using 7/16=inch wrench to
screw in and tighten four screws
with washers

TA 115801

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 6 of 30)
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NO GO

12
@ Check for +24 volts DC at right

blackout stoplight

SOLDIER B @ Using 7/16-inch wrench
unscrew and take off
four screws with
washers from right
rear composite marker
light assembly

e@ Take off cover
@ Take off lead 23 from

rear composite marker
light assemblyRIGHT REAR

COMPOSITE LIGHT
ASSEMBLY

SOLDIER A @ Set light switch main
lever to BLACKOUT

REAR HARNESS MARKER position

SOLDIER B @ Put multimeter + lead
on lead 23 and - lead
on a good ground

SOLDIER A e@ Press down on brake
pedal and hold it
down

SOLDIER B @e Read multimeter
while Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

COVER SCREW LEAD 23

LEAD 23

Does multimeter measure less than +24
volts DC ?

NO GO TA 115802

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 7 of 30)
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@ Go to step 19

REAR
HARNESS

REAR COMPOSITE
MARKER LIGHT
ASSEMBLY

@ Replace right blackout stoplight lamp

e Set light switch main lever to
OFF

@ Replace blackout stoplight lamp.

e Put lead 23 back in rear of right
rear composite marker light as~
sembly

@ Test right blackout stoplight lamp

SOLDIER A e Set light switch main
lever to BLACKOUT
MARKER position

e Press down on brake
pedal and hold it
down

SOLDIER B @ Look at right rear
composite marker
light assembly
while Soldier A
presses down on
brake pedal.
Blackout stoplight,
lamp should be lit

Is blackout stoplight lamp off?

NO GO TA 115803

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29

Figure 26-13 (Sheet 8 of 30)
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NO GO

16

@ Put right rear composite marker light
assembly back together

e@ Set light switch main lever to
OFF

e@ Put cover back on right rear
composite marker assembly by
using 7/16-inch wrench to screw
on and tighten four screws with
washers

COVER SCREW

-{ 17

@ Clean contacts of right blackout stop
lamp socket

5 e Set light switch main lever to
OFF

BEN e Remove blackout stoplight lamp.

7

\ F ay)

BLACKOUT (Say ;
STOPLIGHT fe

LAMP SOCKET 9 ~

NO GO
TA 115804

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29
Clean blackout stoplight lamp
socket
Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-28 and 7-29

Figure 26-13 (Sheet 9 of 30)
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LEAD 23
REAR
HARNESS

COVER SCREW

NO GO

@ Clean contacts of right blackout
stoplight lamp connectors

e Take off lead 23 from right rear
composite marker light assembly

@ Clean lead 23 contacts
e@ Put lead 23 back into right rear

composite marker light assembly
e Put cover back on right rear

composite marker light assembly
by using 7/16-inch wrench to
screw in and tighten four screws
with washers

TA 115808

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 10 of 30)
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From step 14

Feo.

PLUG

@ Check voltage to front harness
receptacle FRONT

HARNESS
SOLDIER B @ Unscrew and take rear

harness plug from dash REAR
harness receptacle HARNESS

SOLDIER A @ Step on brake pedal
- and hold it down

SOLDIER B @ Put multimeter + lead
on contact C of front
harness receptacle

e@ Put multimeter - lead
ona good ground

@ Read multimeter while
Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

FRONT HARNESS
RECEPTACLE

GO
TA 115806

TM 9-2320-211-20-2-1

Figure 26-30 (Sheet 11 of 30)
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GO

MAIN

LEVER

LIGHT
SWITCH

@ Repair or replace front harness

e@ Set light switch main lever to OFF
e@ Repair or replace front harness.

Tell direct support maintenance

@ Check stoplight switch for +24 volts
DC

SOLDIER B e

SOLDIER A e

SOLDIER B e

Take off lead 75
connector from
stoplight switch
Step down on brake
pedal and hold it
down
While Soldier A
steps down on brake
pedal put multimeter
- lead on a good
ground and + lead
on each lead 75
Check which lead
75 gives +24 volts
DC reading

Does multimeter measure +24 volts DC
on either lead 75?

GO

STOPLIGHT
SWITCH

STOPLIGHT
SWITCH PLUG

' TA 115807

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 12 of 30)
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@ Check both leads 75 at light switch

e@ Take off light switch from
instrument panel and plug from
light switch. Refer to Vol 3,
chapter 7, para 7-8

@ Put jumper wire between plug
contacts F and K

e@ Put multimeter + lead on each
lead 75 of stoplight switch plug
e Put multimeter - lead on a good

ground
@ Read multimeter

Ox , ~ . c)

2 Soe STOPLIGHT
: «Sta Ss : SWITCH PLUG

ee |

LEADS 75

e Take jumper wire from contacts
= F and K and put between contacts

F and A
e@ Put multimeter + lead on each

lead 75 of stoplight switch plug
FRONT e@ Put multimeter - lead on a good
HARNESS

ground
e@ Read multimeter

LIGHT
SWITCH PLUG Did multimeter measure +24 volts DC in

either test ?

JUMPER
WIRE

NO GO . TA 115808

 para 7-8

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 13 of 30)
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NO GO

@ Repair or ‘replace front harness

@ Take jumper wire from light switch
plug

@ Put back light switch. Refer to

e Repair or replace front harness.
Tell direct support
maintenance

@ Replace light switch

e Put rear harness plug back on
front harness receptacle

e@ Put stoplight switch plug back on
stoplight switch

e@ Take jumper wire from light switch
plug

e@ Replace light switch. Refer to

TA 115809

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-13 (Sheet 14 of 30)
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From step 23

JUMPER WIRE

26
@ Check for +24 volts DC through

stoplight switch

e@ Put jumper wire from lead 75 that
gave +24 volts DC reading to
either stoplight switch connector

e@ Put multimeter + lead on other
connector of brake switch and -
lead on a good ground

e@ With Soldier A still pressing
down on brake pedal, read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

@ Replace stoplight switch

e Put rear harness plug back on
front harness receptacle

e@ Set light switch main lever to
OFF

@ Replace stoplight switch. Refer

GO TA 115810

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-7

Figure 26-13 (Sheet 15 of 30)
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28

GO

@ Repair or replace front harness

SOLDIER B e

SOLDIER A e

SOLDIER B e@

Take off jumper wire
from lead 75 contactor
plug and stoplight
switch
Repair or replace
front harness. Tell
direct support
maintenance
Step down on brake
pedal and hold it
down
While Soldier A
steps down on brake
pedal, look at rear
composite markers
(left and right)

Are blackout stoplight lamps off?

GO

MAIN
LEVER

LIGHT
SWITCH

@ Troubleshooting completed

e@ Set light switch main lever to
OFF

TA 115811

TM 9-2320-211-20-2-1

26-135

Figure 26-13 (Sheet 16 of 30)



30

GO

ra Be.TiS Pee ew

@ Check front harness for +24 volts
DC between light switch and rear
harness plug

e Set light switch main lever to
OFF

e@ Take off light switch from
instrument panel and plug from

JUMPER WIRE

@ Put jumper wire between contacts
F and A of light switch plug

HARNESS
CONNECTOR

—

SOLDIER A e Step on brake pedal
and hold it down

e@ Put multimeter - lead on
a good ground

e Put multimeter + lead on
contacts B, then C, and
then G, in front
harness receptacle

e@ Read multimeter

Does multimeter measure +24 volts DC
for each test ?

GO TA 115812

TM 9-2320-211-20-2-1

light switch. Refer to Vol 3,

chapter 7, para 7-8

Figure 26-13 (Sheet 17 of 30)
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GO

3]

(ves) (No) @ Repair or replace front harness
e Set light switch main lever to

OFF
e Take off jumper wire from light

switch plug
e Repair or replace front harness.

Tell direct support maintenance

32

@ Replace light switch

e@ Set light switch main lever to
OFF

e@ Take off jumper wire from light
switch plug

e Put front harness plug back on
rear harness receptacle

e Replace light switch. Refer to

MAIN LEVER

TA 115813

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-13 (Sheet 18 of 30)
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RIGHT REAR
COMPOSITE LIGHT
ASSEMBLY

COVER SCREW LEAD 23

REAR HARNESS

LEAD 23

From step 7

33
@ Check for +24 volts DC at right

blackout stoplight

SOLDIER B @ Using 7/16-inch wrench
unscrew and take off
four screws with
washers from right
rear composite marker
light assembly

e Take off cover
e@ Take off lead 23 from

rear composite marker
light assembly

SOLDIER A e Set light switch main
lever to BLACKOUT
MARKER position

SOLDIER B @ Put multimeter + lead
on lead 23 and - lead
on a good ground

SOLDIER A @ Press down on brake
pedal and hold it

| _ down

SOLDIER B e Read multimeter
while Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NOGO
TA 115814

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 19 of 30)
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@ Go to step 40

REAR
HARNESS

REAR COMPOSITE
MARKER LIGHT
ASSEMBLY

36

@ Replace right blackout stoplight lamp

e Set light switch main lever to
OFF

@ Replace blackout stoplight lamp.

e Put lead 23 back in rear of right
rear composite marker light
assembly

@ Test right blackout stoplight lamp

SOLDIER A e Set light switch main
lever to BLACKOUT
MARKER position

e Press down on brake
pedal and hold it
down

SOLDIER B e Look at right rear
composite marker
light assembly
while Soldier A
presses down on
brake pedal.
Blackout stoplight
lamp should be lit

Is blackout stoplight lamp off ?

NO GO
TA 115815

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29

Figure 26-13 (Sheet 20 of 30)
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NO GO

37

@ Put right rear composite marker light
assembly back together

e@ Set light switch main lever to
OFF

e@ Put cover back on right rear
composite marker assembly by
using 7/16-inch wrench to screw
on and tighten four screws with
washers

COVER SCREW

38
@ Set light switch main lever to OFF

@ Remove blackout stoplight lamp.

°

® ~—

BLACKOUT
STOPLIGHT

- LAMP SOCKET

NO GO
TA 115816

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para
7-28 and 7-29
Clean blackout stoplight lamp
socket
Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para

7-28 and 7-29

Figure 26-13 (Sheet 21 of 30)
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LEAD 23

COVER

REAR
"HARNESS

SCREW

NO GO

39

@ Clean contacts of right blackout
stoplight lamp connectors

e@ Take off lead 23 from right rear
composite marker light assembly

e@ Clean lead 23 contacts
e@ Put lead 23 back into right rear

composite marker light assembly
e@ Put cover back on right rear

composite marker light assembly
by using 7/16-inch wrench to
screw in and tighten four screws
with washers

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 22 of 30)
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From step 35

40
@ Check voltage to front harness

receptacle

SOLDIER B @ Unscrew and take rear
FRONT. harness plug from dash
HARNESS harness receptacle

SOLDIER A @ Step on brake pedal
4 REAR and hold it down

ARNESS SOLDIER B e@ Put multimeter + lead
on contact C of front
harness receptacle

e@ Put multimeter - lead
on a good ground

@ Read multimeter for
+24 volts DC while
Soldier A presses
down on brake pedal

Does multimeter measure +24 volts DC ?

FRONT HARNESS
RECEPTACLE

TS 211-20-524

NOGO TA 115818

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 23 of 30)
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GO

VEHICLE
LIGHTS
SWITCH

STOPLIGHT
SWITCH

GO

STOPLIGHT
SWITCH PLUG

42

@ Repair or replace front harness

e Set light switch main lever to
OFF.

@ Repair or replace front harness.
Tell direct support maintenance

@ Check stoplight switch for +24 volts
DC

SOLDIER B e

SOLDIER A e

SOLDIER B e

Take off lead 75
connector from stoplight
switch
Step down on brake
pedal and hold it
down
While Soldier A
steps down on brake
pedal, put multimeter
- lead on a good
ground and + lead
on each lead 75
Check which lead
75 gives +24 volts
DC reading

Does multimeter measure +24 volts DC
on either lead 75?

NO GO TA 115819

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 24 of 30)
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GO

43

(ves) (no) @ Check both leads 75 at light switch
e Take off light switch from instru-

f..N ment panel and plug from light
44fe cs to step 47

e@ Put jumper wire between plug
contacts F and K

@ Put multimeter + lead on each
lead 75 of stoplight switch plug

@ Put multimeter - lead on a good
ground

e@ Read multimeter
STOPLIGHT
SWITCH PLUG

e@ Take jumper wire from contacts
F and K and put between contacts
FandA ;

@ Put multimeter + lead on each
lead 75 of stoplight switch plug

e Put multimeter - lead on a good~ FRONT
HARNESS | ground

e@ Read multimeter

Did multimeter measure +24 volts DCLIGHT SWITCH
in either test ?

NO GO TA 121123

TM 9-2320-211-20-2-1

switch. Refer to Vol 3, chapter
7, para 7-8

Figure 26-13 (Sheet 25 of 30)
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NO GO

45@). Repair or replace front harness
e Set light switch main lever to

OFF
e Take off jumper wire from light

switch plug
e Repair or replace front harness.

Tell direct support maintenance

(4)
@ Replace light switch

e@ Set light switch main switch lever
to OFF

@ Take off jumper wire from light
switch plug

e@ Put front harness plug back on
rear harness receptacle

e@ Replace light switch. Refer to

TA 115820

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-13 (Sheet 26 of 30)
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From step 44

JUMPER WIRE

47
@ Check for +24 volts DC through

stoplight switch

e@ Put jumper wire from lead 75 that
gave +24 volts DC reading to
either stoplight switch connector

e@ Put multimeter + lead on other
connector of brake switch and -
lead to a good ground

@ With Soldier A still pressing
down on brake pedal read
multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

@ Replace stoplight switch

e@ Put rear harness plug back on
front harness receptacle

@ Set light switch main lever to
OFF

@ Replace stoplight switch. Refer

MAIN
SWITCH

VEHICLE
LIGHTS
SWITCH

PARK LOCK

GO . . TA 115821

TM 9-2320-211-20-2-1

to Vol 3, chapter 7, para 7-7

26-146

Figure 26-13 (Sheet 27 of 30)



VEHICLEt » LIGHTS
SWITCH

@ Repair or replace front harness

SOLDIER B e@ Take off jumper wire
from lead 75 contact
plug and stoplight
switch

e Repair or replace
front harness. Tell
direct support
maintenance

SOLDIER A @ Step down on brake
pedal and hold it
down

SOLDIER B @ While Soldier A steps
down on brake pedal

look at rear composite
markers (left and
right)

Are blackout stoplight lamps off?

@ Troubleshooting completed

e Set light switch main lever to
OFF

TA 115822

TM 9-2320-211-20-2-1

Figure 26-13 (Sheet 28 of 30)
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GO

mm nas ing, en

HARNESS
RECEPTACLE

O=
9

LIGHT
SWITCH
PLUG

5]
@ Check front harness for +24 volts DC

between light switch and rear harness

plug
e@ Set light switch main lever to

OFF
@ Take off light switch from

instrument panel and plug from

@ Put jumper wire between contacts
F and A of light switch plug

SOLDIER A e@ Step on brake pedal
and hold it down

e Put multimeter - lead
on a good ground

e@ Put multimeter + lead
on contacts B, then
C, and then G, in
front harness
receptacle

e@ Read multimeter

Does multimeter measure +24 volts DC
for each test ?

NO GO
TA 115823

TM 9-2320-211-20-2-1

light switch. Refer to Vol 3,
chapter 7, para 7-8

Figure 26-13 (Sheet 29 of 30)
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NO GO

52

(wo) @ Repair or replace front harness
e@ Take jumper wire from light switch

Plug
@ Put back light switch. Refer to

@ Repair or replace front harness.
Tell direct support maintenance

53

(vis) @ Replace light switch

@ Put rear harness plug back on
front harness receptacle

e Put stoplight switch plug back on
stoplight switch

e@ Take jumper wire from light switch
LIGHT plug
SWITCH e@ Replace light switch. Refer to

MAIN
LEVER

TA 115824

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-13 (Sheet 30 of 30)
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Symptom
4

ONE OR BOTH SERVICE TAILLIGHT LAMPS DO NOT
LIGHT, OTHER TRUCK RUNNING LIGHTS LIGHT.

NOTE

Do this procedure for each taillight lamp
that does not light

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park Truck

e Refer to
TM 9=2320-211-10

@ Check for +24 Volts DC at Taillight
Lamp

e At composite taillight assembly, LEET COMPOSITE RIGHT COMPOSITE
using wrench, unscrew and take off | TaiLLIGHT ASSEMBLY TAILLIGHT
four screws with washers ASSEMBLY
Take off wiring cover
Pull out four electrical leads COMPOSITE
Take off lead 21 ASSENT.

r - RO

® :
e :

WIRING COVER
LEAD 21

FOUR SCREWS
WITH WASHERS

GO |
TA 115825

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-14 (Sheet 1 of 8)
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GO
BATTERY SWITCH

@ Set BATTERY switch to ON
@ Set light switch main lever to

SERVICE DRIVE
e Set multimeter to measure +24 volts

DC. Refer to test equipment
procedures index LIGHT

e@ Put multimeter leads on lead 21 SWITCH
contact and on good electrical
ground

@ Read multimeter. Multimeter
should measure +24 volts DC

OF‘ F f
8.0. sTop

Does multimeter measure less
than +24 volts DC ?

LEAD 21

eplace taillight lamp
Set BATTERY switch to OFF
Replace taillight lamp. Refer to
Vol 3, chapter 7, para 7-28
and 7-29

e@ Put back lead 21 at composite
taillight assembly

|
,

ee
 

x

LEAD 21

GO NO GO TA 115826

 para 7-28

TM 9-2320-211-20-2-1

Figure 26-14 (Sheet 2 of 8)
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GO NO GO

@ Go to step 9

TAILLIGHT
LAMP
(INSIDE, UPPER)

@ Test taillight lamp.

@ Set BATTERY switch to ON
e Look at composite taillight assembly.

Taillight lamp should be lit
—__ COMPOSITE

TAILLIGHT
ASSEMBLY

Is taillight lamp off?

@ Troubleshooting completed. Turn
electrical system off

e Set light switch main lever
to OFF

e@ Set BATTERY switch to OFF
e At composite taillight assembly,

place wiring cover on bracket
with leads inside bracket

e Screw in four screws with washers

7OFF stop
LIGHT

a

SERVICE
ORIVE

‘
B.d.

A MARKEF MAIN BRACKET
LEVERORIVE

PANEL
BRT UNLOCK

LIGHT
SWITCH

yA

a “NT Four SCREWS
WITH WASHERS

WIRING COVER

NO GO TA 115827

TM 9-2320-211-20-2-1

26-152

Figure 26-14 (Sheet 3 of 8)



NO GO

7

@ Clean contacts of taillight lamp
socket

MAIN e@ Set light switch main lever to
LEVER OFF

@ Set BATTERY switch to OFF
e@ Remove taillight lamp. Refer to

“SLIGHT a
SWITCH

TAILLIGHT r
LAMP
SOCKET

8

sd ;
CONNECTOR

e

LEAD 21
CONTACTS

e@ Push lead 21 into connector
e Place wiring cover on bracket with

leads inside bracket
e Screw in four screws with washers

LEAD 21

BRACKET

FOUR SCREWS
WITH WASHERS

WIRING COVER
NO GO

TA115828

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-28

and 7-29

● Clean tail l ight lamp socket.
Refer to Vol 3, chapter 7, para

7-28 and 7-29

● Replace tai l l ight lamp. Refer

to Vol 3, chapter 7, para

7-28 and 7-29

● Clean contacts of taillight

connectors

● Take off lead 21

● Clean lead 21 contacts. Refer

to Vol 3, chapter 7, para

7-28 and 7-29

Figure 26-14 (Sheet 4 of 8)
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From step 4

9
@ Check front harness between light:

switch and front harness
receptacle

e@ Set BATTERY switch to OFF
@ Take off light switch from

instrument panel, Refer to

@ Put jumper wire between contacts
F and H of light switch plug

e@ Set BATTERY switch to ON
@ Put multimeter - lead on good

electrical ground, Put multimeter +
lead on contact C in front harness
receptacle, Multimeter should
measure +24 volts DC

—

RSSSRS 05 ANAK vie ik BN)

z ,
COT

L

Does multimeter measure less than +24
volts DC?

GO

FRONT
HARNESS
RECEPTACLE

«a
dl

@ Repair or replace rear harness

Set light switch main lever
to OFF
Set BATTERY switch to OFF
Repair or replace rear harness.
Tell direct support
maintenance

TA 115829

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8
Take off light switch plug from
light switch. Refer to Vol 3,
chapter 7, para 7-8

Figure 26-14 (Sheet 5 of 8)
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GO

e Check front harness between light
switch and front harness receptacle

e@ Set BATTERY switch to OFF
@ Take off light switch from

instrument panel. Take off
light switch plug from light

e@ Put jumper wire between contacts
F and H of light switch plug

e Set BATTERY switch to ON
e Put multimeter - lead on good

electrical ground. Put multimeter
+ lead on contact C in front
harness receptacle. Multimeter
should measure +24 volts DC

LIGHT

Does multimeter measure +24 volts DC ? HARNESS

SWITCH

GO

RECEPTLE

SWITCH PLUG

JUMPER WIRE

@ Repair or replace front harness

e@ Set light switch main lever
to OFF

@ Set BATTERY switch to OFF
e Take off jumper wire from

light switch plug
@ Put light switch back on

instrument panel. Refer to

NO GO
TA 115830

TM 9-2320-211-20-2-1

switch. Refer to Vol 3, chapter

7, para 7-8

Vol 3, chapter 7, para 7-8

26-155
Figure 26-14 (Sheet 6 of 8)



NO GO
BRACKET

e@ At composite taillight assembly put
back lead 21

@ Place wiring cover on bracket with
leads inside bracket

@ Screw in four screws with washers
@ Repair or replace front harness.

Tell direct support maintenance

FOUR SCREWS
WITH WASHERS

WIRING COVER

@ Replace light switch

@ Set light switch main lever to
OFF | :

@ Set BATTERY switch to OFF
@ Take off jumper wire from

light switch plug
e@ Put rear harness plug back on

front harness receptacle

MAIN
LEVER

LIGHT ,

SERVICE

LIGHT
ae” SWITCH

FRONT
HARNESS A AES
RECEPTACLE

PLUG

GO
‘TA 115831

TM 9-2320-211-20-2-1

26-156
Figure 26-14 (Sheet 7 of 8)



GO

At composite taillight assembly put
back lead 2]
Place wiring cover on bracket with
leads inside bracket
Screw in four screws with washers
Replace light switch. Refer to

ower tm

BRACKET

WIRING COVER

LEAD 21

FOUR SCREWS
WITH WASHERS

TA 115832

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-14 (Sheet 8 of 8)
26-157



Symptom
15 |

ONE OR BOTH REAR BLACKOUT MARKER LIGHTS °0
1NOT LIGHT, OTHER TRUCK RUNNING LIGHTS LIGH

NOTE

Do this procedure for each blackout
marker light that does not light

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

| @ Park truck
e Refer to TM 9-2320-211-10

GO
TA 115833

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-15 (Sheet 1 of 8)
26-158



GO

@ Check for +24 volts DC at rear
blackout marker

e Using 7/16-inch wrench, unscrew
and take off four screws with
washers from rear composite marker
light assembly

@ Take off cover
e@ Take off lead 24 from rear of

rear composite marker light
assembly

@ Set light switch main lever to
B.O. MARKER

@ Set multimeter to measure +24
volts DC. Refer to test
equipment procedures index

e@ Put multimeter + lead on lead 24
e@ Put multimeter - lead on a good

ground
@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

COVER

COMPOSITE MARKER
LIGHT ASSEMBLY

LE

LIGHT
SWITCH

~
AD 24

TA 115834

TM 9-2320-211-20-2-1

Figure 26-15 (Sheet 2 of 8)
26-159



@ Replace rear blackout marker lamp

e@ Set light switch main lever to
OFF

e@ Put back lead 24 at rear of rear
composite marker light assembly

@ Replace blackout marker lamp.

LEAD 24

@ Test rear blackout marker light

@ Set light switch main lever to
B. O. MARKER

@ Look at rear composite marker
light. Blackout marker lamp
should be lit

BLACKOUT REAR COMPOSITE Is blackout marker lamp off?
MARKER LAMP _ MARKER ASSEMBLY

NO GO
TA 115835

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7-28 and 7-29

26-160
Figure 26-15 (Sheet 3 of 8)



NO GO

@ Troubleshooting completed

© ! e@ Set light switch main lever to
OFF

@ Put cover back on rear
composite marker light assembly
by using 7/16-inch wrench to
screw in and tighten four screws
with washers

COVER,

LIGHT
SWITCH STOP

LIGHT

SERVICE
DAVE

@ Clean contacts of rear blackout
marker lamp socket

e@ Set light switch main switch lever
to OFF

@ Remove blackout marker lamp.

BLACKOUT MARKER
LAMP SOCKET

NO GO
TA 115836

TM 9-2320-211-20-2-1

Refer to Vol 3, chapter 7, para

7-28 and 7-29

Clean blackout marker lamp

socket

Put back blackout marker lamp.

Refer to Vol 3, chapter 7, para

7-28 and 7-29

Figure 26-15 (Sheet 4 of 8)
26-161



From step 4

NO GO

@ Clean contacts of rear blackout
marker light connectors

Take off lead 24 from rear of rear
composite marker light assembly
Clean lead 24 contacts
Put lead 24 back into rear of rear
composite marker light assembly
Put cover back on rear composite
light assembly by using 7/16-inch
wrench to screw in and tighten
four screws with washers

@ Check harness between rear blackout
marker lamp and front harness
receptacle

Set light switch main lever to
OFF
Take rear harness plug off front
harness receptacle
Set light switch main lever to
B. O. MARKER
Put multimeter + lead in contact
D of front harness receptacle and
~ lead on a good ground
Read multimeter. Multimeter
should measure +24 volts DC

~ eer sD 5
FRONT
HARNESS .
RECEPTACLE

Does multimeter measure less than +24
volts DC?

GO TA 115837

TM 9-2320-211-20-2-1

26-162

Figure 26-15 (Sheet 5 of 8)



GO

@ Repair or replace rear harness

e Set light switch main lever to
OFF

e Repair or replace rear harness.
Tell direct support maintenance

FRONT
HARNESS
RECEPTACLE

SWITCH

@ Check front harness between light
switch and front harness receptacle

e Set light switch main lever to
OFF

e Take off light switch from
instrument panel and plug from

@ Put jumper wire between contacts (
F and E of light switch plug | \

@ Set light switch main lever to
B. O. MARKER

e@ Put multimeter + lead on contact
D of front harness receptacle and
~ lead on a good ground.
Multimeter should measure +24
volts DC

JUMPER
WIRE

Does multimeter measure +24 volts DC?

LIGHT SWITCH
PLUG

TA 115838

GO

TM 9-2320-211-20-2-1

l ight switch. Refer to Vol 3,

chapter 7, para 7-8

Figure 26-15 (Sheet 6 of 8)
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GO

GO

{
sroe
LIGHT

SERVICE
URE

@ Repair or replace front harness

@ Set light switch main lever to
OFF

@ Take jumper wire off light switch
plug

@ Put light switch back on instrument

@ Put back lead 24 on rear of rear
composite marker light assembly

e@ Put cover back on rear composite
marker light assembly by using
7/16-inch wrench to screw in
and tighten four screws with washers

e Repair or replace front harness.
Tell direct support maintenance

TA 115839

TM 9-2320-211-20-2-1

26-164

panel. Refer to Vol 3,

chapter 7, para 7-8

Figure 26-15 (Sheet 7 of 8)



GO

@ Replace light switch

Set light switch main lever to
OFF
Take off jumper wire from light
switch plug )
Put rear harness plug back on
dash harness receptacle and screw
on tight
Put cover back on rear composite
marker light assembly by using
7/\6-inch wrench to screw in and
tighten four screws with washers

TA 115840

TM 9-2320-211-20-2-1

Figure 26-15 (Sheet 8 of 8)

26-165



Symptom
16

ONE LAMP DIM, FLICKERING,
OR WORKS SOMETIMES

NOTE

Lamps that are dim, flickering, or only
work sometimes are caused by loose
connections, poor ground connections,
dirt, paint, and corrosion buildup. Fault
isolation and correction consists of checking
electrical connections for defects, and
cleaning and tightening as necessary. A
typical lamp, the blackout drive lamp is
used as an example. Other truck lamps
can be done the same way

e Refer to TM 9-2320-211-10 pS Gf NO Ve

2 
BLACKOUT HEADLIGHT

LAMP
@ Remove blackout headlight lamp

and lead 19

GO

@ Take lead 19 from blackout
headlight lamp housing connector

@ Remove blackout headlight lamp
from lamp housing. Refer to

BLACKOUT HEADLIGHT
LAMP HOUSING
ya“

LEAD 19 CONTACT

TA 115841

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-25

Figure 26-16 (Sheet 1 of 4)

26-166



GO

@ Look at connector contacts

e@ See if lamp contacts are dirty,
rusted, corroded, or broken

e See if blackout headlight lamp
housing contacts are dirty, rusted,
corroded, or broken

@ See if lead 19 or ground lead
contacts are dirty, rusted,
corroded, or broken

OK?

CONTACTS

a BLACKOUT HEADLIGHT
LAMP HOUSING
CONTACTS

a

LEAD 19
\ CONTACT

@ Correct defects

e Clean or replace dirty, rusty or
corroded contacts. Tell direct
support maintenance

@ Replace broken contacts. Tell
direct support maintenance

@ Check connector contacts for
tightness or broken contacts

e@ Check all connector contacts
from housing for tightness

e@ Replace any loose contacts.
Tell direct support maintenance

e Check connector contacts from
blackout service lamp

e If contacts are broken replace

GO

CONTACTS

BLACKOUT HEADLIGHT
LAMP HOUSING
CONTACTS

Ye
eo

LEAD 19
\ CONTACT

TA 115842

TM 9-2320-211-20-2-1

lamp. Refer to Vol 3, chapter
7, para 7-25

Figure 26-16 (Sheet 2 of 4)
26-167



GO

@ Check circuit 19 lead connection at
light switch LIGHT SWITCH LEAD 19 CONTACT D

e@ Take off light switch from
instrument panel and plug from

e Make sure contact D in light
switch and light switch plug are
not dirty, damaged, or corroded

e@ Make sure contacts fit together
tightly

LIGHT SWITCH
PLUG

OK?

@ Clean light switch and light switch
plug contacts

e Clean contacts D of light switch
and light switch plug that are
dirty, rusty, or corroded

e If any light switch contacts are
broken, replace light switch.

e If any light switch plug contacts

are broken, repair or replace
plug. Tell direct support
maintenance

LIGHT SWITCH
PLUG

GO NO GO
TA 115843

TM 9-2320-211-20-2-1

light switch. Refer to Vol 3,
chapter 7, para 7-8

26-168

Refer to Vol 3, chapter 7, para
7 - 8

Figure 26-16 (Sheet 3 of 4)



GO NO GO

@ Put back light switch plug and light
~ switch

e Put light switch plug back on
light switch and light switch back
on instrument panel. Refer to

@ Put back light switch plug and light
switch

e@ Put light switch plug back on
light switch and light switch back
on instrument panel. Refer to

LIGHT SWITCH

LIGHT SWITCH
PLUG

LAMP

BLACKOUT HEADLIGHT
LAMP HOUSING

LEAD 19 CONTACT

TA 115844

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8
● Put lead 19 back in blackout

headlight lamp housing connector
● Put blackout headlight lamp back

in housing. Refer to Vol 3,
chapter 7, para 7-30

Vol 3, chapter 7, para 7-8
● Put lead 19 back in blackout

headlight lamp housing connector
● Put blackout headlight lamp back

in housing. Refer to Vol 3,
chapter 7, para 7-30

Figure 26-16 (Sheet 4 of 4)

26-169



Symptom

17(Au OR MANY TRUCK RUNNING woes)
DIM, FLICKER OR WORK SOMETIMES

no

NOTE

When many lamps are dim, flickering,
or only work sometimes the cause is
probably loose, broken, dirty, rusty,
or corroded circuit or ground connections.
The fault can be found between the
battery system and light switch.

@ Park truck : BATTERIES
e Refer to TM 9-2320-211-10 17] /

@ Check battery system

e Refer to fault symptom index

Is battery system OK?

@ Troubleshoot battery system

(ves) (no) e Refer to fault symptom index

TA 115845

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-17 (Sheet 1 of 7)
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GO

@ Check generating system

e@ Refer to fault symptom index

Is generating system OK?

GENERATOR

@ Troubleshoot generating system
e@ Refer to fault symptom index

@ Check lead 15 contact F connections
at light switch

@ Take off light switch from instrument
panel and plug from light

e@ Make sure contact F of light
switch and light switch plug are
not broken, dirty, rusted, or
corroded

e Make sure both contacts F fit
together tightly

OK?

GO

cincuit15 CONTACTF
CONNECTION

LIGHT SWITCH

TA 115846

TM 9-2320-211-20-2-1

switch. Refer to Vol 3, chapter
7, para 7-8

Figure 26-17 (Sheet 2 of 7)
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GO

@ Go to step 14

@ Clean light switch and light switch
plug contacts

@ See if lamps are still dim, flickering,
or work sometimes

e Put light switch plug back on
light switch and light switch back
on instrument panel. Refer to

@ Set light switch main switch lever
to position you found lamps to be
dim, flickering, or only working
sometimes

@ Look at lamps and see if they are
still dim, flickering, or only
working sometimes

Are lamps dim, flickering, or only
working sometimes ?

NO GO TA 115847

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

26-172 Figure 26-17 (Sheet 3 of 7)



NO GO

MAIN
LEVER

LIGHT SWITCH 10

(no) @ Troubleshooting completed

e@ Set light switch main lever to
OFF

1]

(ves) @ Check light switch

JUMPER WIRE e@ Take off light switch from instrument
panel and plug from light |

@ Put jumper wire between contact
F and the contact for bad lamp
(headlight lamp in picture)

e Check light and see if light is
still dim, flickering, or only
working sometimes

LIGHT SWITCH
PLUG

Is lamp still dim, flickering, or only
working sometimes ?

HEADLIGHTS
DRIVE LAMPS

NO GO TA 115848

TM 9-2320-211-20-2-1

switch. Refer to Vol 3, chapter

7, para 7-8

Figure 26-17 (Sheet 4 of 7)

26-173



MAIN
LEVER

LIGHT SWITCH

PARK LOCK

\

NO GO

E
@ Replace light switch

e Take jumper wire off light switch
plug

e Replace light switch. Refer to

@ Repair or replace front harness

e Take jumper wire off light switch
plug

e Repair or replace front harness.
Tell direct support maintenance

TA 115849

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-17 (Sheet 5 of 7)
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From step 8

or only working sometimes

e@ Put light switch plug back on
light switch and light switch back
on instrument panel. Refer to

e Set light switch main lever to
position you found lamps dim,
flickering, or only working
sometimes

@ Look at lamps and see if they are
still dim, flickering, or only
working sometimes

@ See if lamps are still dim, flickering, .

Are lamps dim, flickering, or only
working sometimes ?

MAIN
LEVER

LIGHT SWITCH

Stor
LIGHT

SERVICE
DRIVE

GO

15
@ Troubleshooting completed

e Set light switch main lever to
OFF

TA 115850

TM 9-2320-211-20-2-1

Vol 3, chapter 7, para 7-8

Figure 26-17 (Sheet 6 of 7)
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GO
JUMPER WIRE

@ Check light switch

@ Take off light switch from
instrument panel and plug from

PLUG

e Put jumper wire between contact
F and the contact for bad lamp
(headlight lamp in picture)

e Check light and see if light fs
still dim, flickering, or only
working sometimes

Is lamp still dim, flickering, or only
working sometimes ?

HEADLIGHTS
DRIVE LAMPS

@ Replace light switch

e@ Take jumper wire off light switch
plug

@ Replace light switch. Refer to

LIGHT SWITCH

LIGHT

HER) SERVICE
ORIVE

PARK LOCK

@ Repair or replace front harness

e@ Take jumper wire off light switch
plug

@ Repair or replace front harness.
Tell direct support maintenance

TA 115851

TM 9-2320-211-20-2-1

l ight switch. Refer to Vol 3,

chapter 7, para 7-8

Vol 3, chapter 7, para 7-8

Figure 26-17 (Sheet 7 of 7)
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Symptom

LAMPS BURN OUT TOO OFTEN )

NOTE

Short lamp life is caused by generating
voltage that is too high, or by loose
lamp housing or mountings which
vibrate and break lamp filaments.

When measuring voltage, +28 volts DC
means a range of +27 to +28.5 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

@ Check generating subsystem for
+28 volts DC output

Set multimeter to measure +28 volts
DC. Refer to test equipment
procedures index
Start engine. Refer to
TM 9-2320-211-10
Pull out battery box. Refer to
TM 9-2320~211-10

Put multimeter + lead on battery +
terminal
Put multimeter - lead on battery -
terminal
Read multimeter. Multimeter
should measure +28 volts DC

Does multimeter measure +28 volts DC ?

BATTERY
BOX

oewhips
Gag 7

a
m

 
O

T
c
t 

i»

aD a wee
n

BATTERY — TERMINAL

BATTERY + TERMINAL

TA 115852

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-18 (Sheet 1 of 2)
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@ Troubleshoot generating system

| a, | e Refer to fault symptom index

@ Tighten or replace loose light
housing or mounting components

e Stop engine. Refer to
TM 9-2320-211-10

e Tighten or replace loose housing
or mounting

e Refer to Vol 3, chapter 7,
lamp replacement and lamp
housing replacement procedure
for lamp affected

TA 115853

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-18 (Sheet 2 of 2)
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Symptom
19

ALL OR MANY TRUCK RUNNING
LIGHTS DO NOT LIGHT

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e@ Refer to TM 9-2320-211-10a

TA 1153854

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-179

Figure 26-19 (Sheet 1 of 5)



GO

@ Check light switch input voltage

Take off light switch from
instrument panel and plug from
light switch. Refer to Vol 3,
chapter 7, para 7-8
Set multimeter to measure +24
volts DC. Refer to multimeter
test equipment procedures index
Put multimeter + lead on contact
F of light switch plug
Put multimeter - lead on a good
ground
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
, volts DC ?

GO

EF

LIGHT SWITCH
PLUG

MAIN LEVER

TA 115855

 chapter 7

TM 9-2320-211-20-2-1

26-180

Figure 26-19 (Sheet 2 of 5)



GO

LIGHT SWITCH
PLUG

@ Troubleshoot truck running lights
that do not light

e@ Put light switch plug back on
instrument panel and light switch
back on light switch. Refer to
Vol 3, chapter 7, para 7-8

e Troubleshcot truck running lights
that do not light. Refer to
fault symptom index

LIGHT SWITCH

Ste
LIGHT

SEHVICE 7
UREVELIGHT SWITCH

GO
TA 115856

 para 7-8

TM 9-2320-211-20-2-1

Figure 26-19 (Sheet 3 of 5) 26-181



GO

@ Check for shorts at light switch plug

@ Set multimeter to check for shorts.
Refer to test equipment procedures
index

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on each
plug contact, one contact ata
time

e Read multimeter for each contact
always keeping - lead on a good
ground

Check out OK?

TA 115857

TM 9-2320-211-20-2-1

Figure 26-19 (Sheet 4 of 5)
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NO

LIGHT
SWITCH

@ Repair or replace front harness

e Put light switch back on instrument
panel. Refer to Vol 3, chapter
7, para 7-8

@ Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch

e Refer to Vol 3, chapter 7, para
7-8

TA 115858

 para 7-8

TM 9-2320-211-20-2-1

Figure 26-19 (Sheet 5 of 5)
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Symptom
20

ONE OR MORE TRAILER SERVICE OR BLACKOUT STOPLIGHTS
DO NOT LIGHT, ALL OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE

Two soldiers are needed to do this
troubleshooting. Soldier A sits in the
cab and operates controls. Soldier B
makes voltage checks with the
multimeter.

These steps are the same for all trailer
stoplights that do not light. When
checking voltage, +24 volts DC means
a range of +23 to +26 volts DC

TM.
]

@ Park truck

e Refer to TM 9-2320-211-10

GO TA 115859

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-184

Figure 26-20 (Sheet 1 of 6)



GO

@a@ Check for voltage to trailer service
or blackout stoplight that does not
light

SOLDIER B e@ Take off trailer
connecting cable
from trailer

SOLDIER A e Set light switch main
switch lever to
position for trailer
stoplight that does
not light

SOLDIER B e Set multimeter to
measure +24 volts
DC. Refer to test
equipment
procedures index

I
SOLDIER B e@ Put multimeter + lead

on contact on trailer
end of cable for light
that does not light.
Service stoplight (RH)
= contact J. Service
stoplight (LH) = contact
B. Blackout
stoplight = contact F

e Put multimeter ~- lead
on a good ground

SOLDIER A e Step on brake pedal
and hold it down

SOLDIER B e@ Read multimeter
while Soldier A
presses down on brake
pedal. Multimeter
should measure +24
volts DC

Does multimeter measure +24 volts DC?

GO

RECEPTACLE

TRAILER
CONNECTING

CABLE

(TRAILER END)

iL SS eEEEEGINOnaneET TE

he LOU ey.

MAIN LEVER
IN POSITION FOR

. CIRCUIT BEING TESTED

~~ A XX P

ha aot ~

TA 115860

TM 9-2320-211-20-2-1

Figure 26-20 (Sheet 2 of 6)
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GO

@ Check for voltage to trailer
connecting cable

e Take off trailer connecting cable
from rear harness trailer
receptacle at rear of truck

e@ Put multimeter - lead on contact
D of trailer receptacle

e@ Put multimeter + lead on contact
of light that is not working

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

@ Repair or replace bad trailer wiring

e Set light switch main lever to
OFF

e Repair or replace bad trailer
wiring. Tell direct support
maintenance

NO GO TA 115861

TM 9-2320-211-20-2-1

Figure 26-20 (Sheet 3 of 6)
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NO GO

Are you troubleshooting a tractor truck?

@ Repair or replace bad trailer wiring

@ Set light switch main lever to
OFF

@ Repair or replace bad trailer
wiring. Tell direct support
maintenance

@ Repair or replace trailer connecting
YES cable

e Set light switch main lever to
OFF

e Repair or replace trailer
connector cable. Tell direct
support maintenance

NO GO
TA 115862

TM 9-2320-211-20-2-1

26-187

Figure 26-20 (Sheet 4 of 6)



NO GO

8
@ Check for voltage using a different

ground

L i +Sin T WIRE NG! SRCUT e Leave multimeter lead on
, contact of light being tested

A 24A4 REAR B. 0. MARKER (tH} :3 92.461 | SERVICE STOPLIGHT (LH) e Move multimeter from contact D
c 248 REAR B. O. MARKER (RH) to a good ground
D 90 GROUND TO FRAME °
E 21 SERVICE REAR @ Read multimeter
F 23 B. O. STOPLIGHT
H 490 B. O. MARKER LIGHTS ;
J 22-460 | SERVICE STOPLIGHT (RH) Does multimeter measure less than +24
K 37 AUXILIARY 24 VOLT POWER { DC 4
L NONE NOT USED volts :
M NONE NOT USED
N NONE NOT USED

=

=
42

 
ee

 
ee

e

NO GO

TM 9-2320-211-20-2-1

Figure 26-20 (Sheet 5 of 6)
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NO GO

@ Troubleshooting completed

e Set light switch main lever to
OFF

e@ Put trailer connector cable back
on receptacles at rear of truck
and on trailer

@ Repair or replace trailer connector
cable

e Set light switch main lever to
OFF

e Repair or replace trailer
connecting cable. Tell direct
support maintenance

TA 115864

TM 9-2320-211-20-2-1

Figure 26-20 (Sheet 6 of 6)
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Symptom

21(ONE OR MORE TRAILER LIGHTS DO NOT LIG HCEPT SERVICE AND BLACKOUT 2 NOT LIGHT
ALL OTHER TRUCK RUNNING LIGHTS LIGHT

me
as

NOTEase soldiers are needed to do this
troubleshooting. Soldier A sits in the
cab and operates controls. Soldier B
makes vortege checks with the multimeter.

When “hecking 5 voltage, +24 volts DC
means a range of +23 to +26 volts DC

;

@ Park truck

e@ Refer to TM 9-2320-211-10

GO
TA 115865

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-190

Figure 26-21 (Sheet 1 of 6)



GO

@ Check for voltage at trailer lamp
that is not working

SOLDIER B e

SOLDIER A e

SOLDIER B e

Take off trailer
connector cable from
trailer
Set light switch main
lever to position for
trailer light that does
not light
Set multimeter to
measure +24 volts
DC. Refer to test
equipment procedures
index

SOLDIER B e Put multimeter + lead
on contact of cable
for light that does not
light. Rear B.O.
marker (LH) = contact
A. Rear B.O. marker
(RH) = contact C,
Service lights =
contact H
Put multimeter - lead
on a good ground
Read multimeter.
Multimeter should
measure +24 volts DC

Does multimeter read +24-volts DC?

GO

RECEPTACLE

TRAILER
CONNECTING

CABLE
(TRAILER END)

3 Vporon
C8 ©

MAIN LEVER
IN POSITION FOR

CIRCUIT BEING TESTED

TA 115866

TM 9-2320-211-20-2-1

Figure 26-21 (Sheet 2 of 6)
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GO

@ Check for voltage using different
ground

e Leave multimeter + lead on
contact of light being tested

e Move multimeter - lead from
contact D to a good ground

e Read multimeter

Does multimeter measure less than +24
volts DC?

@ Repair or replace bad trailer wiring

e@ Set light switch main lever to
OFF

e Repair or replace bad trailer
wiring. Tell direct support
maintenance

NO GO
TA 115867

TM 9-2320-211-20-2-1

Figure 26-21 (Sheet 3 of 6)
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LIGHT

SERVICE wo”
DRIVE

LIGHT SWITCH

NO GO

NO GO

Are you troubleshooting a tractor truck?

@ Repair or replace bad trailer wiring

@ Set fight switch main lever to
OFF

@ Repair or replace bad trailer
wiring. Tell direct support
maintenance

@ Repair or replace trailer connector
cable

@ Set light switch main lever to
OFF

@ Repair or replace trailer
connector cable. Tell direct
support maintenance

TA 115868

TM 9-2320-211-20-2-1

Figure 26-21 (Sheet 4 of 6)
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NO GO

PIN WIRE NO. CIRCUIT

A 24A REAR B. 0. MARKER (LH)
B 22-461 SERVICE STOPLIGHT (LH)
Cc 248 REAR B. O. MARKER (RH)
D 90 GROUND TO FRAME
E 21 SERVICE REAR
F 23 B. O. STOPLIGHT
H 490 B. O. MARKER LIGHTS
J 22-460 SERVICE STOPLIGHT (RH)
K 37 AUXILIARY 24 VOLT POWER
L NONE NOT USED
M NONE NOT USED
N NONE NOT USED

@ Check for voltage to trailer
connector cable

e@ Take off trailer connector cable
from trailer receptacle at rear
of truck

e Put multimeter + lead on contact
of trailer receptacle for light
that does not light

e@ Put multimeter - lead on contact
D of trailer receptacle

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

TS 209-20-486

NO GO
TA 115869

TM 9-2320-211-20-2-1

Figure 26-21 (Sheet 5 of 6)
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NO GO

9

@ Troubleshooting completed

@ Set light switch main lever to
OFF

e Put trailer connector cable on
receptacles at rear of truck and
on trailer

10
@ Repair or replace trailer connector

cable

@ Set light switch main lever to
OFF

e Repair or replace trailer
connector cable. Tell direct
support maintenance

TA 115870

TM 9-2320-211-20-2-1

Figure 26-21 (Sheet 6 of 6)
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Symptom

a2 ONE CONTROL ASSEMBLY DIRECTIONAL
SIGNAL LAMP DOES NOT LIGHT

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck | }

e Refer to TM 9-2320-211-10

e
s 

O
e

Is the control assembly directional
signal lamp that does not light a
front lamp?

clon
TA 115871

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 1 of 18)
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~ @ Take off lead from rear directional
signal lamp that does not light

e Using 9/16-inch wrench, unscrew
and take off four screws with
washers

e Take off cover
e@ Pull off lead 22-460 or 22-461

REAR COMPOSITE
MARKER LIGHTS

LEFT REAR COMPOSITE

@ Go to step 25
RIGHT REAR
COMPOSITE
MARKER LIGHT

TA 115872

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 2 of 18)
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GO

Take off lead 460 or 461 from front
directional signal lamp that does not
light

e Pull off lead 460 or 461

GO

+

. al
l

ee

y

stb
 

0}
,, es
:

{
 ay

i as SSSLZE
ZD)

oi
d

e
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a

« Oll
e 

O
 da

g
¢ s XC

\)

FRONT COMPOSITE
MARKER LIGHTS

LEFT FRONT
COMPOSITE
MARKER LIGHT

LEAD fY_
461

RIGHT FRONT
COMPOSITE

MARKER LIGHT

——f{—__ LEAD
460

TA 115873

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 3 of 18)
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GO

@ Check for voltage at directional
signal lamp that does not light

e Set light switch main lever to
SERVICE DRIVE

e@ Set turn signal control lever to
emergency flasher position

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e@ Put multimeter + lead on lead
22-460, 22-461, 460, or 461
and ~- lead on a good ground

e@ Read multimeter. Multimeter
pointer should move up and
down scale at rate of | to 2 times
per second

Is multimeter reading wrong ?

GO

TURN SIGNAL
CONTROL LEVER

RIGHT FRONT
COMPOSITE
MARKER
LIGHT

LIGHT

J
LEFT FRONT
COMPOSITE
MARKER

LEFT REAR
COMPOSITE

TA 115874

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 4 of 18)
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GO

NOTE

The following steps use tne left rear
directional signal lamp as a typical
example. Do the other directional
signal lamps the same way

The rear directional signals and
stoplights use the same lamps

7rPS\ eo == left rear directional signal
(stoplight lamp)

e Set light switch main lever to OFF
e@ Replace left rear directional

signal lamp. Refer to Vol 3,
chapter 7, para 7-28 and 7-29

e Put back circuit 22-461 lead at
left rear composite marker light

@ Go to step 13

| @ Test left rear directional signal
DIRECTIONAI lamn
ee 8 Ae tts ©

SIGNAL LAMP
e@ Set light switch main lever to

SERVICE DRIVE
y= e@ Look at left rear composite

7, | marker light
e Directional signal lamp should

go on and off at rate of 1 to 2
\ A g times per second
OG | Did directional signal lamp fail to

work ? 1

NO GO
TA 115875

 para 7-28

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 5 of 18)
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NO GO

10

@ Put rear composite marker
light back together

. e Set turn signal control lever to
vcr CNR neutral position
mae e@ Set light switch main lever to OFF

e@ Put cover back on left rear
UnLock LIGHT composite marker light assembly

| SWITCH by using 9/16-inch wrench to screw
in and tighten four screws with

oc washers

COVER SCREW

1]

| @ Clean contacts of left rear directional
signal (stoplight) lamp

e@ Set light switch main lever to OFF
e@ Remove directional signal lamp.

DIRECTIONAL Refer to Vol 3, chapter 7, para
SIGNAL 7-28 and 7-29
(STOPLIGHT) e Clean directional signal lamp
LAMP SOCKET socket

e@ Put back directional signal lamp.
Refer to Vol 3, chapter 7, para
7-28 and 7-29 |

NO GO
TA 115876

 para 7-28

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 6 of 18)
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NO GO

@ Clean left rear directional signal
29-461 (stoplight) lamp connector contacts

CONTACTS Take off lead 22-461
Clean lead 22-461
Push lead 22-461 into connector
Put cover back on rear composite
marker assembly by using 9/16-
inch wrench to screw in and tighten
four screws with washers _

12

e Troubleshooting completed. Set
LIGHT turn signal control lever to
SWITCH neutral position

e@ Set light switch main lever to
OFF

TA 115877

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 7 of 18)
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From step 8

@ See if directional signal lamp circuit
is shorted to ground

e@ Set light switch main lever to OFF
e@ Unscrew and take off turn signal

control harness plug from turn
signal control assembly

@ Set multimeter to check for short
circuit. Refer to test equipment
procedures index

@ Put multimeters - lead on a good
ground and + lead on turn signal
control harness plug connector
for circuit being tested

@ Read multimeter. Multimeter
pointer should not move

Check out OK?

LAMP CIRCUIT: PLUG CONTACT:

RIGHT FRONT A
LEFT FRONT B
RIGHT REAR E
LEFT REAR Cc

LEFT RIGHT FRONT

FRONT COMPOSITE

composite MARKER LIGHT
MARKER

LIGHT

LEFT REAR
COMPOSITE
MARKER LIGHT

RIGHT REAR
COMPOSITE
MARKER
LIGHT

TA 115878

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 8 of 18)
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Are you troubleshooting a front
turn signal lamp?

@ Repair or replace front harness

Set light switch main lever to
OFF
Set turn signal control lever to
neutral position
Take off jumper wire from
between turn signal lamp harness
connector and ground
Repair or replace front harness.
Tell direct support maintenance

NO GO
TA 115879

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 9 of 18)
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NO GO

@ See if directional signal lamp circuit
is shorted to ground in rear harness

e@ Unscrew and take off rear harness
plug from front harness connector

e@ Put multimeter + lead on contact
E (right rear lamp) or contact C
(left rear lamp), of rear harness
plug

e Put multimeter lead on a good
Bae ground

NSS @ Read multimeter. Multimeter
LEFT REAR pointer should not move
COMPOSITE RIGHT REAR
MARKER LIGHT COMPOSITE OK?

MARKER LIGHT

REAR
HARNESS
PLUG

NO GO TA 115880

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 10 of 18)
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STOP
MARKER GHT

LEVER80 SERVICE
ORI VE CRUE

LIGHTUNLOCK vay

© t } SWITCH

am
LOCK

a

SN,

NTFRO
HARNESS

~~

PLUG

REAR

HARNESS

NO GO

@ Repair or replace rear harness

@ Set light switch main lever to OFF
e@ Set directional signal lever to

neutral position
e Screw turn signal contro! harness

plug back on turn signal control
assembly and tiahtan

Daw TINE Y WH 3 TA 4 Pgitiwii

e Repair or replace rear harness.
Tell direct support maintenance

@ Repair or replace front harness

e@ Set light switch main lever to OFF
e Set turn signal control lever to

neutral position
e@ Put cover back on rear composite

marker light assembly by using
9/16-inch wrench to screw in
and tighten four screws with
washers

e Repair or replace front harness.
Tell direct support maintenance

TA 115881

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 11 of 18)
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From step 17

LAMP CIRCUIT: PLUG CONTACT:

RIGHT FRONT A
LEFT FRONT B
RIGHT REAR E
LEFT REAR Cc

RIGHT LEFT 20
FRONT REAR @ Check for continuity in directionalCOMPOSITE COMPOSITE sianal lamp circuit
MARKER MARKER ign P
LIGHT LIGHT e@ Put jumper wire between turn

signal lamp harness connector
and a good ground

e Set multimeter to check
continuity. Refer to test equipment
procedures index

460 LEAD 460 99-461

NO GO TA 115882

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 12 of 18)
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NOGO

LEFT RIGHT
FRONT REAR

COMPOSITE COMPOSITE
MARKER MARKER

LIGHT LIGHT

e@ Put multimeter + lead on correct
lead contact of turn signal
control harness plug

e@ Put multimeter - lead on a good
ground

e Read multimeter. Pointer should
indicate continuity

Is multimeter reading wrong ?

TURN SIGNAL
CONTROL HARNESS PLUG

NOGO
TA 115883

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 13 of 18)
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NO GO

Are you troubleshooting a rear
directional signal lamp?

22

@ Go to step 25

NO GO
TA 115884

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 14 of 18)
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23

MAIN
LEVER

N
BO

MARKER

BO
DRIVE

3TOP

LIGHT

SERVICE
DRIVE

ocx LIGHT

NO GO

Ce |

@ Replace turn signal control assembly

Set light switch main lever to OFF
Take off jumper wire from
between turn signal lamp harness
connector and ground
At front composite marker
parking light put back lead 460
or 461
Replace turn signal control
assembly. Refer to Vol 3, chapter
7, para 7-48

S ~ SWITCH

24

Repair or replace rear harness

Set light switch main lever to
OFF
Take off jumper wire from
between turn signal lamp harness
connector and ground
At composite marker rear
parking light put back lead
22-460 or 22-461
Put cover back on rear
composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers
Repair or replace rear harness.
Tell direct support maintenance

TA 115885

 para 7-48

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 15 of 18)
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6.0.
MARKER

“ao
DRIVE

LIGHT
SWITCH

NO GO

From step 22

Are you troubleshooting a rear
turn signal lamp?

@ Repair or replace front harness

@ Set turn signal control lever to
neutral position

e@ Set light switch main lever to
OFF

@ Take off jumper wire from
between turn signal lamp
harness connector and ground

@ Repair or replace front harness.
Tell direct support maintenance

TA 115886

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 16 of 18)
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NO GO

27

LEFT REAR
COMPOSITE

MARKER LIGHT
RIGHT REAR
COMPOSITE
MARKER LIGHT

JUMPER

@ Check for continuity in directional
signal lamp rear harness circuit

@ Take off rear harness plug from
front harness receptacle

e@ Put a jumper wire between turn
signal lamp harness connector
and a good ground

e With multimeter still set to
measure continuity put +
lead on contact E (right
rear lamp) or contact C
(left rear lamp) of rear harness
plug

e@ Put multimeter - lead on a good
ground

@ Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

REAR
HARNESS

PLUG

NO GO
TA 115887

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 17 of 18)
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NO GO

28

YES NO @ Repair or replace rear harness

Le LIGHT
SWITCH

Set light switch main lever to
OFF
Set turn signal contro! lever to
neutral position
Screw turn signal control harness
plug back on turn signal control
assembly and tighten
Take off jumper wire from
between turn signal lamp harness
connector and ground
Repair or replace rear harness.
Tell direct support maintenance

Repair or replace front harness

Set light switch main lever to
OFF
Set turn signal control lever to
neutral position
Take off jumper wire from
between turn signal lamp harness
connector and ground
Repair or replace front harness.
Tell direct support maintenance

TA 115888

TM 9-2320-211-20-2-1

Figure 26-22 (Sheet 18 of 18)
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Symptom
23

NO CONTROL ASSEMBLY DIRECTIONAL SIGNAL
LAMPS LIGHT, OTHER TRUCK LAMPS LIGHT!

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e@ Refer to TM 9~2320-211-10

GO
TA 1158893

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 1 of 7)
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GO

@ Check that +24 volts DC is getting
to turn signal control

Unscrew and take off control
harness plug from turn signal
control assembly
Set light switch main lever to
STOPLIGHT
Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index
Put multimeter + lead on contact
G of harness plug and - lead on
a good ground
Read multimeter. Multimeter
should measure +24 volts DC

TURN SIGNAL
CONTROL ASSEMBLY

Does multimeter measure +24 volts DC?

TURN SIGNAL
CONTROL
HARNESS PLUG

SWITCH

MAIN
LEVER

TA 115896

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 2 of 7)
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GO

~ @ Check continuity of circuit 460-461

e Set light switch main lever to OFF
e Take light switch from instrument

panel and plug from light switch.
TURN SIGNAL Refer to Vol 3, chapter 7, para

CONTROL HARNESS 7-8
@ Set multimeter to check continuity.

Refer to test equipment
procedures index

e@ Put multimeter + lead on pin G
of turn signal control! harness
plug and - lead on contact J of
light switch plug

e Multimeter should measure zero
ohms

Does multimeter measure zero ohms ?

SWITCH
PLUG

GO NO GO
TA 115891

 para 7-8

TM 9-2320-211-20-2-1
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GO

GO

NO GO

4

@ Repair or replace front harness

e Tell direct support maintenance

5
@ Replace light switch

(ves) e Screw turn signal control harness
plug back on turn signal control
assembly and tighten

e Replace light switch. Refer to
Vol 3, chapter 7, para 7-8

TA 115892

 para 7-8

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 4 of 7)
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GO

@ Check harness between turn signal
control lever and flasher for
continuity

TURN SIGNAL
FLASHER

e Unscrew and take off flasher
harness plug from turn signal
flasher

e Set multimeter to measure
continuity. Refer to test
equipment procedures index

e Put multimeter + lead on contact
B of flasher harness plug and -
lead on contact F of turn signal
harness plug. Read multimeter

e Put multimeter + lead on contact
A of flasher harness plug and -
lead on contact H of turn signal
harness plug. Read multimeter

e Put multimeter + lead on contact
C of flasher harness plug and -
lead on a good ground. Read
multimeter

—_—
— 

A 
a 

m
e 

C
o

 
= 

co
ms

Did multimeter measure zero ohms TURN SIGNAL
for each test?

\

GO TA 115893

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 5 of 7)
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GO

@ Repair or replace front harness

e Tell direct support maintenance

@ Replace turn signal flasher

e@ Screw turn signal control harness
plug back on tur signal control
assembly and tighten

@ Replace light switch. Refer to
Vol 3, chapter 7, para 7-8

e Replace turn signal flasher.
Refer to Vol 3, chapter 7, para
7-50

@ See if control assembly directional
signal lamps work

e Set light switch main switch lever
to STOPLIGHT

~ Ck hice clanml t@ oef rum signa: control ley
emergency flasher

e@ Look at two front and two rear
turn signal lamps and green turn

rar ta
¥Ooir iw

eesignal control assembly lamp.
All lamps should be flashing
together 1 or 2 times per second

Check out OK?

GO

FRONT TURN SIGNAL
FLASHERaves CONTROL

ASSEMBLY

CONTROL LEVER

GREEN TURN
SIGNAL CONTROL
ASSEMBLY LAMP

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 6 of 7)
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GO

10

© @ Replace turn signal control assembly

@ Set light switch main lever to OFF
@ Replace turn signal contro! assembly.

Refer to Vol 3, chapter 7,
para 7-48

stoe
senvice MAIN

ORIVE LEVER

LIGHT
SWITCH

1

@ Troubleshooting completed

e@ Set turn signal control lever to
neutral position

@ Set light switch main lever to OFF

TA 115895

 para 7-48

TM 9-2320-211-20-2-1

Figure 26-23 (Sheet 7 of 7)
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Symptom

24
WHEN EMERGENCY FLASHER OR TURN SIGNAL
LAMPS ARE SELECTED, LAMPS DO NOT FLASH OR
FLASH AT SLOW AND UNEVEN RATE

~ ~ NOTE~

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Pork truck

e Refer to TM 9-2320-211-10

°

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-24 (Sheet 1 of 3)
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GO

Check turn signal flasher unit for
+24 volts DC

e@ Open battery box and pull out
batteries. Refer to
TM 9=2320-211-10

e Unscrew and take off flasher
harness plug from turn signal
flasher

e Puta jumper wire from contact
C of flasher to a good ground

e Puta jumper wire from + terminal
of battery to contact B of flasher

TURN SIGNAL
FLASHER WIRING
HARNESS

= ' JUMPER WIRE FROM

ep ‘ss, | PIN CTO GROUND

e Set multimeter to measure + 24
volts DC. Refer to test equipment
procedures index

e Put multimeter - lead on contact
C of flasher

e Put multimeter + lead on contact
C of flasher. Multimeter should
measure 0 to 24 volts DC at flasher
rate, 1 to 2 times per second

OK?

GO

of fe 1

~ or, f

BATTERIES

JUMPER WIRE
FROM BATTERY
+ TERMINAL TO
PINB

TURN SIGNAL
FLASHER UNIT

TA 11585

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-24 (Sheet 2 of 3)
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GO

@ Replace turn signal flasher

@ Take off jumper wire from
contact C and ground

e Take off jumper wire from
contact B and battery + terminal

e Put batteries back in place
and close door. Refer to
TM 9-2320-211-10

e Replace turn signal flasher

( @ Repair or replace turn signal flasher
harness

@ Take off jumper wire from contact
C and ground

@ Take off jumper wire from contact
B and battery + terminal

e@ Put batteries back in place and
close door. Refer to
TM 9=2320-211-10

@ Repair or replace turn signal
flasher harness. Tell direct
support maintenance

TA 115898

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-24 (Sheet 3 of 3)
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Symptom

25
TURN SIGNAL INDICATOR LAMP DOES NOT
FLASH, REST OF DIRECTIONAL
SYSTEM WORKS

e Park truck
e Refer to TM 9-2320-211-10

@ Test turn signal control assembly
for ground to steering column

@ Try to push turn signal control TURN SIGNAL
assembly around steering column CONTROL

ASSEMBLY

Does turn signal contro! assembly
move ?

@ Replace turn signal control assembly
(wo) lamp

e Refer to Vol 3, chapter 7) para
7-48

@ Aline and tighten turn signal control
assembly to steering column

e Refer to Vol 3, chapter 7, para
7-48

 para 7-48

TM 9-2320-211-20-2-1

Figure 26-25

26-224



Symptom

26 fo o.
TURN SIGNAL INDICATORS DO NOT WORK IN
ONE OR MORE POSITIONS OF SIGNAL LEVER,
ALL OTHER TRUCK LIGHTS LIGHT

@ Park truck

@ Refer to TM 9-2320-211~-10

@ Take control assembly directional
signal off steering column

e Take turn signal control assembly
lamp out of turn signal lever.
Refer to Vol 3, chapter 7, para
7-48

@ Take off turn signal control
assembly from steering column.
Refer to Vol 3, chapter 7, para
7-48

9
 A

TURN SIGNAL CONTROL
ASSEMBLY

TURN SIGNAL LAMP

TA 115900

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-26 (Sheet 1 of 6)
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GO PLUG CONNECTOR AT
BOTTOM OF TURN SIGNAL

3 CONTROL ASSEMBLY

Check continuity of turn signal
control assembly with turn signal
control lever in neutral position

e Put turn signal control lever in
neutral position

@ Set multimeter to measure
continuity. Refer to test
equipment procedures index

e Check for continuity between
turn signal control assembly
contacts. Multimeter pointer will
go to zero if contacts have
continuity

Check out OK? SCHEMATIC DIAGRAM
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GO

@ Replace turn signal control assembly

e@ Refer to Vol 3, chapter 7, para
7-48

@ Check continuity of turn signal
assembly with turn signal control
lever in left turn position

@ Set turn signal control lever to
left turn position

@ Using multimeter check for
continuity between turn signal
control assembly contacts

@ Multimeter pointer will go to
zero if contacts have continuity

Check out OK?

GO

PLUG CONNECTOR AT
BOTTOM OF TURN SIGNAL

>) CONTROL ASSEMBLY
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@ Replace turn signal control assembly

e Refer to Vol 3, chapter 7, para
7-48

@ Check continuity of turn signal
control assembly with turn signal
control lever in right turn position

e Set turn signal control lever to
right turn position

e Using multimeter check for
continuity between turn signal
control assembly contacts

e Multimeter pointer will go to
zero if contacts have continuity

Check out OK ?
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@ Replace turn signal control assembly

e@ Refer to Vol 3, chapter 7, para
7-48

PLUG CONNECTOR AT
BOTTOM OF TURN SIGNAL
CONTROL ASSEMBLY

\
ya

WY

@ Check continuity of turn signal
control assembly with turn signal
contro! lever in emergency
flasher position

e Set turn signal control lever to
emergency flasher position

e@ Using multimeter check for
continuity between turn signal
control assembly contacts

e Multimeter pointer will go to
zero if contacts have continuity

{ ¢
D F

Check out OK?

N
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GO

@ Replace turn signal control assembly

e Refer to Vol 3, chapter 7, para
7-48

@ Put back turn signal control
assembly

e Put turn signal control assembly
lamp back in turn signal lever.
Refer to Vol 3, chapter 7, para
7-48

e Replace turn signal control
assembly on steering column.
Refer to Vol 3, chapter 7, para
7-48

@ Do fault isolation procedure for
one control assembly directional
signal lamp does not light

e Refer to fault symptom index

TA 115905

 para 7-48

TM 9-2320-211-20-2-1
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Symptom

27

FUEL LEVEL GAGE DOES NOT WORK

4

—
_

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

a

@ Park truck

@ Refer to TM 9-2320-211-10

a
 _

TA 115906

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-27 (Sheet 1 of 10)
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GO

@ Check for +2 to +4 volts from fuel
level gage to fuel sending unit

e Set BATTERY switch to OFF
e Take off lead 28 contact from

fuel sending unit
e Set BATTERY switch to ON

FUEL SENDING
UNIT

e Set multimeter to measure +24
volts DC, Refer to test
equipment procedures index

e@ Put multimeter - lead on a good fe
ground

e Put multimeter + lead on lead 28
contact

e@ Read multimeter

LEAD 28

Does multimeter measure less than 10
volts DC?

GO
TA 115907

TM 9-2320-211-20-2-1

Figure 26-27 (Sheet 2 of 10)
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GO

(ves) @ Replace fuel level gage

@ Set BATTERY switch to OFF
e@ Put lead 28 contact back on fuel

sending unit
@ Replace fuel level gage. Refer

to Vol 3, chapter 7, para 7-35

4

@ Set multimeter to measure volts in
units FUEL SENDING

UNIT
@ Put multimeter - lead on good

ground
e@ Put multimeter + lead on lead 28

contact

@ Set multimeter to 10 volts DC
position. Refer to test equipment
procedures index

e@ Read multimeter

Does multimeter measure 0 volts DC?

Go to step 7

NO GO
TA 115908

 para 7-35

TM 9-2320-211-20-2-1
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NO GO

Does multimeter read +2 to +4 volts DC?

@ Replace fuel level! gage

e Set BATTERY switch to ON
@ Put lead 28 contact back on fuel

sending unit
e@ Replace fuel level gage. Refer

to Vol 3, chapter 7, para 7-35

(vss) @ Replace fuel sending unit

e@ Set BATTERY switch to OFF
e@ Replace fuel sending unit. Refer

to Vol 3, chapter 7, para 7-35

TA 115909

 para 7-35
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From Step 4

@ Check for voltage to fuel level gage

e Set BATTERY switch to OFF
e Take off instrument cluster from

instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7~16

e Put jumper wire from instrument
cluster to a good ground

e Take off lead 28 from fuel level
gage

JUMPER
WIRE

INSTRUMENT
CLUSTER

FUEL
LEVEL GAGE

e Set BATTERY switch to ON
e Check that multimeter is still in

10-volts DC position
e@ Place multimeter ~ lead on a good

ground
e Place multimeter + lead on lead

28 contact. Read multimeter
e Multimeter should measure +2 to FRONT

+4 volts DC HARNESS

LEAD 28

Does multimeter measure less than +2
volts ?

@ Go to step 12

NO GO
TA 1165910

 chapter 7

TM 9-2320-211-20-2-1
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NO GO

@ Check rear harness for +24 volts DC

e@ Take off front harness plug from
rear harness receptacle

@ Place multimeter ~ lead on a good
ground |

e Place multimeter + lead on contact
A of front harness

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

10

(wo) @ Repair or replace front harness

@ Set BATTERY switch to OFF
e Repair or replace front harness.

Tell direct support maintenance

11

(ves) @ Repair or replace rear harness

e@ Set BATTERY switch to OFF
e@ Repair or replace rear harness.

Tell direct support maintenance
en ad

TA 115911
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From Step 9

@ Check for voltage from batteries to
instrument cluster

e Set BATTERY switch to OFF
e Take off lead 27 from instrument

harness assembly
e@ Set ACCESSORY switch to ON

e Set multimeter to measure +24
volts DC. Refer to test
equipment procedures index

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on lead
27 contact

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

13

@ Replace instrument harness assembly

e Set BATTERY switch to OFF
e@ Replace instrument harness

assembly. Tell direct support
maintenance

GO TA 115912

TM 9-2320-211-20-2-1

Figure 26-27 (Sheet 7 of 10)
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GO

@ Check fuel level gage for continuity

e Set BATTERY switch to OFF
e Set multimeter to check

continuity. Refer to test
equipment procedures index

e Set multimeter - lead ona
good ground

e Set multimeter + lead on bare
metal of fuel level gage, not on
terminals of gage

e@ Read multimeter. Multimeter
should not measure more than
1 ohm

Does multimeter measure more than |
ohm ?

GO

@ Replace fuel level gage

e Refer to Vol 3, chapter 7, para
7-14

TA 115913

 para 7-14

TM 9-2320-211-20-2-1
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GO

GO TA 115914

TM 9-2320-211-20-2-1

Clean surfaces where fuel level gage

and instrument cluster contact, and

recheck continuity

Take off fuel level gage from

instrument cluster. Refer to Vol 3,

chapter 7, para 7-14

Clean surfaces where fuel level

gage and instrument cluster

contact

Put fuel level gage back on

instrument cluster. Refer to Vol

3, chapter 7, para 7-14

● Put multimeter - lead on a good

ground

● Put multimeter + lead on fuel

level gage terminal 28

● Read mult imeter.  Mult imeter

should measure less than 1 ohm

Does multimeter measure less than 1 ohm?

Figure 26-27 (Sheet 9 of 10)
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17

(no) @ Replace fuel level gage

e@ Refer to Vol 3, chapter 7, para
7-14

18

@ Troubleshooting completedl e@ Take jumper wire from instrument
cluster and good ground

@ Put lead 27 back on instrument
harness assembly

e Put lead 28 back on fuel level
gage terminal

e@ Put instrument cluster back on
instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7-16

TA 115915

 para 7-15

TM 9-2320-211-20-2-1

Figure 26-27 (Sheet 10 of 10)
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Symptom

28
TEMPERATURE GAGE DOES NOT —
WORK i

Ley/ ai naa
we oaNOTE . 2 =

* j Vee D nd CES NotWhen checking voltage, +24 volts DC | Woes Se =
means a range of +23 to +26 volts DC Me => IN BA |AL OP Sp Eeg A, ve RET ey

t irl : ll ae one

ars id

@ Park truck

SENDING UNIT

@ Check for +24 volts from temperature
gage to sending unit

e Set BATTERY switch to OFF
e Take off lead 33 contact from

temperature sending unit
e Set BATTERY switch to ON

I
e Set multimeter to measure +24 volts

DC. Refer to test equipment
procedures index

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 33
contact

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO
TA 115916

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-28 (Sheet 1 of 6)
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GO

@ Replace temperature gage

e@ Set BATTERY switch to OFF
e@ Put lead 33 contact back on

temperature sending unit
e Replace temperature gage.

Refer to Vol 3, chapter 7, para

@ Check for voltage to temperature

gage

e@ Set BATTERY switch to OFF
e Take off instrument cluster from

instrument panel. Refer to Vol 3,
chapter 7, para 7-15 or 7-16

@ Put jumper wire from instrument
cluster to a good ground

@ Take off lead 33 from temperature
gage

e Set BATTERY switch to ON
e@ Place multimeter - lead on a good

ground
e@ Place multimeter + lead on lead

33 contact. Read multimeter
e Multimeter should measure +24

volts DC

Does multimeter measure less than +24
volts DC?

GO

JUMPER
WIRE

TEMPERATURE
GAGE

“INSTRUMENT
CLUSTER

TA 115917
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@ Repair or replace front harness

e Set BATTERY switch to OFF
e@ Repair or replace front harness.

Tell direct support maintenance

INSTRUMENT
HARNESS
ASSEMBLY

@ Check for voltage from batteries to
instrument cluster

e Set BATTERY switch to OFF
e@ Take off lead 27 from instrument

harness assembly
e Set BATTERY switch to ON

CAE,
oF) a

ground
e Put multimeter + lead on lead

27 contact
e@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC? orf A 3:

e Put multimeter - lead on a good |

GO TA 115918

TM 9-2320-211-20-2-1

Figure 26-28 (Sheet 3 of 6)
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, @ Replace instrument harness assembly

(ves) (no) e@ Set BATTERY switch to OFF
e@ Replace instrument harness

assembly. Tell direct support
maintenance

4

ae! aoa oN ~

: ]
> Ft oJ} J

’ TEMPERATURE
GAGE

4iv
36
40

@ Check temperature gage for
continuity

e Set BATTERY switch to OFF
e Set multimeter to check

continuity. Refer to test
equipment procedures index

e@ Set multimeter - lead on a good
ground

e Set multimeter + lead on bare
metal of temperature gage, not
on terminals of gage

e Read multimeter. Multimeter
should measure 1] ohm or less

28

Does multimeter measure more than
1 ohm ?

|

@ Replace temperature gage

e Refer to Vol 3, chapter 7, para
7-14

TA 115919

 para 7-14

TM 9-2320-211-20-2-1

Figure 26-28 (Sheet 4 of 6)

26-244



GO

10
“7 @ Clean surfaces where temperature

gage and instrument cluster contact,
and recheck continuity

e@ Take off temperature gage from
instrument cluster. Refer to Vol
3, chapter 7, para 7-14

e Clean surfaces where temperature
gage and instrument cluster
contact

e@ Put temperature gage back on
instrument cluster. Refer to Vol
3, chapter 7, para 7-14

TEMPERATURE |p

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on
temperature gage lead 33 terminal

e Read multimeter. Multimeter
should measure 1 ohm or less

11

@ Replace temperature gage
NO
VS e Refer to Vol 3, chapter 7,

para 7-14

Does multimeter measure ] ohm or less ?

GO TA 115920

 para 7-14

TM 9-2320-211-20-2-1

Figure 26-28 (Sheet 5 of 6)
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—Take jumper wire i
cluster and good ground
Put lead 27 back on
instrument harness assembly
Put lead 33 back on temperature
gage terminal
Put instrument cluster back on
instrument panel. Refer to
Vol 3, chapter 7, para 7-15
or 7-16
Replace temperature sending
unit. Refer to Vol 3, chapter
7, para 7-33

TA 11592]

 para 7-33

TM 9-2320-211-20-2-1

Figure 26-28 (Sheet 6 of 6)

26-246



Symptom

29

OIL PRESSURE GAGE DOES NOT WORK

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

@ Check for +24 volts DC from oil
pressure gage to oil sending unit

e Set BATTERY switch to OFF
e Take off lead 36 lead contact

from oil pressure sending unit
e@ Set BATTERY switch to ON

1d,
a }

9 —

tar i

Al

0 oe

aS

LEAD 36

36

OIL PRESSURE

iT
e Set multimeter to measure +24

volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on lead 36
contact

e@ Read multimeter. Multimeter
should measure more than 10 volts DC

Does multimeter measure less than 10
volts DC?

q
GO

SENDING UNIT

TA 115922

 TM 9-2320-211-10

TM 9-2320-211-20-2-1
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GO

@ Replace oil pressure gage

e Set BATTERY switch to OFF
e@ Put lead 36 contact back on oil

sending unit
e Replace oil pressure gage.
@ Refer to Vol 3, chapter 7, para

7-14

LEAD 36

@ Set multimeter to read volts in
. 36

units —_
@ Put multimeter - lead on a good

ground
e Put multimeter + lead on lead 36
lead contact

e@ Set multimeter to 10. volts DC
position, and read multimeter

OIL PRESSURE
SENDING UNIT

Does multimeter read y —

GO TA 115923

 para 7-14

TM 9-2320-211-20-2-1

Figure 26-29 (Sheet 2 of 7)
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More than
A volts DC?

@ Go to step 8

—@ Replace oil pressure sending unit

e Set BATTERY switch to OFF
@ Replace oil pressure sending

unit. Refer to Vol 3, chapter
7, para 7-34

Ol@ Replace oi! pressure gage

e@ Set BATTERY switch to OFF
e@ Put lead 36 contact back on

oil sending unit
e Replace oil pressure gage.

Refer to Vol 3, chapter 7, para
7-14

TA 115924

 para 7-14

TM 9-2320-211-20-2-1

Figure 26-29 (Sheet 3 of 7)
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From step 5

@ Check for voltage through oil
pressure gage

e Set BATTERY switch to OFF
@ Take off instrument cluster from

instrument panel. Refer to Vol
3, chapter 2, para 7-15 or 7-16

e@ Put jumper wire from instrument
cluster to a good ground

@ Take off lead 36 from oil
pressure gage

@ Set BATTERY switch to ON

e Place multimeter - lead on a good OIL PRESSURE
groun GAGE

UMPER@ Place multimeter + lead on lead 36 WINES
contact. Read multimeter

e Multimeter should measure +2 to
+4 volts DC

Does multimeter measure less than 2
volts DC?

INSTRUMENT
LEAD 36 CLUSTER

10

(ves) (no) @ Repair or replace front harness

@ Set BATTERY switch to OFF
e Repair or replace front harness.

Tell direct support maintenance

GO
TA 115925

 chapter 2

TM 9-2320-211-20-2-1

Figure 26-29 (Sheet 4 of 7)
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GO

@ Check oi! pressure gage for continuity

@ Set BATTERY switch to OFF
e@ Set multimeter to check

continuity. Refer to test
equipment procedures index

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on bare metal
of ofl pressure gage, not on terminals
of gage

e@ Read multimeter. Multimeter
should measure less than 1 ohm

Does multimeter measure more than 1 ohm?

GO

12

JUMPER
WIRE

@ Replace oil pressure gage

e@ Refer to Vol 3, chapter 7, para
7-14

TA 115926

 para 7-14

TM 9-2320-211-20-2-1
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GO

@ Clean surfaces where oil pressure
gage and instrument cluster contact,
and recheck continuity

e Take off oil pressure gage from
instrument cluster. Refer to
Vol 3, chapter 7, para 7-14

e Clean surfaces where oi! pressure
gage and instrument cluster
contact

e Put oil pressure gage back on
instrument cluster. Refer to Vol
3, chapter 7, para 7-14

OIL
PRESSURE

e Put multimeter - lead on a good
ground

@ Put multimeter + lead on oil
pressure gage lead 36 terminal

e@ Read multimeter. Multimeter
should measure less than 1 ohm

Does multimeter measure less than 1 ohm?

TA 115927

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-29 (Sheet 6 of 7)
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GO

14

(so) @ Replace oil pressure gage

e Refer to Vol 3, chapter 7, para
7-14

15

@ Troubleshooting completed

(ves) @ Take jumper wire from instrument
cluster and good ground

@ Put lead 36 back on oil pressure
gage terminal

e@ Put instrument cluster back on
instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7-16

TA 115928

 para 7-15

TM 9-2320-211-20-2-1

Figure 26-29 (Sheet 7 of 7)
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Symptom

30
BATTERY-GENERATOR INDICATOR DOES
NOT WORK

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

@
 ye

TA 115929

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-30 (Sheet 1 of 5)
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GO

@h Check for +24 volts DC to battery~
generator indicator gage

Set BATTERY switch to OFF
Take off instrument cluster from
instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7-16
Put jumper wire between instrument
cluster and a good ground
Take off lead 27 contact from
battery indicator terminal
Set BATTERY switch to ON

Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index
Put multimeter - lead on a good
ground
Put multimeter + lead on lead 27
contact
Read multimeter. Multimeter
should measure +24 volts DC BATTERY

GENERATOR .

Does multimeter measure +24 volts DC?
INDICATOR

GO

JUMPER
WIRE

BATTERY
INSTRUMENT GENERATOR
CLUSTER INDICATOR

~ LEAD 27
INSTRUMENT CONTACT
HARNESS
ASSEMBLY

LEAD 27 CONTACT

TA 115930
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TM 9-2320-211-20-2-1
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@ Repair or replace instrument harness
assembly

e Set ACCESSORY switch to OFF
e Repair or replace instrument

harness assembly. Tell direct
support maintnenance

@ Check battery indicator for
continuity

e Set BATTERY switch to OFF
e Set multimeter to check

continuity. Refer to test
equipment procedures index

@ Put multimeter - lead on a good
ground

e Put multimeter + lead on other
terminal of battery indicator,
not on lead 27 terminal

e Read multimeter. Multimeter
should measure 1 ohm or less

Does multimeter measure more than
1 ohm (continuity)?

BATTERY
GENERATOR
INDICATOR

5
(ves) (wo) @ Replace battery indicator

e Refer to Vol 3, chapter 7, para
7-14

GO TA 115931

 para 7-14
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Figure 26-30 (Sheet 3 of 5)
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GO

Clean surfaces where battery
indicator and instrument cluster
contact, and recheck continuity

@ Take off battery indicator from
instrument cluster. Refer to Vol
3, chapter 7, para 7-14

e Clean surfaces where battery
indicator and instrument cluster
contact

e Put battery indicator back on
instrument cluster. Refer to Vol
3, chapter 7, para 7-14

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on battery
indicator lead 27 contact
terminal

e Read multimeter. Multimeter
should measure 1 ohm or less

Does multimeter measure 1 ohm or less ?

INSTRUMENT
CLUSTER

BATTERY
INDICATOR:

~—
->

ame sR : a
oS AS 27 a)

TA 115932
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TM 9-2320-211-20-2-1

Figure 26-30 (Sheet 4 of 5)
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GO

@ Replace battery indicator

e@ Refer to Vol 3, chapter 7, para
7-14

@ Troubleshooting completed

e@ Take jumper wire from instrument
cluster ground

e@ Put lead 27 contact back on
battery indicator terminal

@ Put instrument cluster back on
instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7-16

TA 115933

 para 7-15

TM 9-2320-211-20-2-1

Figure 26-30 (Sheet 5 of 5)
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Symptom
31 ALL GAGES DO NOT woRK )

NOTE

The speedometer and tachometer cables
and air pressure gage air hose must be
removed to take off the instrument
cluster from the instrument panel. A
jumper wire must be placed from the
instrument panel to a good ground for the
gages to work

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9=2320-211-10

GO TA 115934

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 1 of 7)
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GO

@ Check for voltage from batteries to
instrument cluster

e@ Set BATTERY switch to OFF
e@ Take off instrument cluster from

instrument panel, Refer to Vol
3, chapter 7, para 7-15 or 7-16

e@ Put jumper wire between instrument
cluster and a good ground

e@ Take off lead 27 at instrument
harness assembly

e@ Set BATTERY switch to ON

@ Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on lead 27
e@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO

INSTRUMENT CLUSTER

INSTRUMENT HARNESS
ASSEMBLY

JUMPER WIRE

TA 115935
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TM 9-2320-211-20-2-1
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8
 A 

en

©

@ Repair or replace instrument harness
assembly

e Set BATTERY switch to OFF
@ Repair or replace instrument

harness assembly. Tell direct
support maintenance

TA 115936

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 3 of 7)
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GO

@ Check for +24 volts through
BATTERY switch

e Set BATTERY switch to OFF
e@ Take off BATTERY switch from

instrument panel. Refer to Vol
3, chapter 7, para 7-9

e@ Pull off lead 27 contact from
BATTERY switch

e@ Put BATTERY switch lever back
on BATTERY switch. Refer to
Vol 3, chapter 7, para 7-9

e@ Set BATTERY switch to ON

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on BATTERY
switch connector for lead 75
contact

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO

BATTERY
SWITCH
LEVER

TA 115937

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 4 of 7)
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GO

| (=)
@ Repair or replace front harness

e@ Take off jumper wire from
instrument cluster

e Put instrument cluster back on
instrument panel. Refer to
Vol 3, chapter 7, para 7-15 or 7-16

@ Set BATTERY switch to OFF
e@ Repair or replace front harness.

| Tell direct support maintenanceww le

GO TA 115938

 para 7-15

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 5 of 7)
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GO

Check for +24 volts DC to BATTERY
switch

e@ Set BATTERY switch to OFF
e@ Put lead 27 lead contact back

into BATTERY switch lead 27
connector

e@ Pull out both lead 11 contacts
from BATTERY switch lead 11
connectors

e Put multimeter - lead on a good
ground

e Put multimeter + lead on one lead
11 contact. Read multimeter

e@ Put multimeter + lead on other
lead 11 contact. Read multimeter.
Multimeter should measure +24 volts
DC for both tests

Does multimeter measure £24 volts DC
for both tests ?

GO

BATTERY
SWITCH

BATTERY
SWITCH

~ LEAD 11

N

CONTACTS

TA 115939

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 6 of 7)
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NO
@ Repair or replace front harness

Remove jumper wire from instrument
cluster
Set BATTERY switch to OFF
Repair or replace front harness.
Tell direct support maintenance

@ Replace BATTERY switch

Remove jumper wire from
instrument cluster
Put instrument cluster back on
instrument panel. Refer to Vol
3, chapter 7, para 7-15 or 7-16
Replace BATTERY switch. Refer
to Vol 3, chapter 7, para 7-9

TA 115940

 para 7-9

TM 9-2320-211-20-2-1

Figure 26-31 (Sheet 7 of 7)
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Symptom
32

( HORN DOES NOT WORK )

| NOTE
The truck has an air horn. For
mechanical troubleshooting of the
air horn refer to fault symptom index

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

|
;

®

G

Park truck

e Refer to TM 9-2320-211-10

O TA 115941

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 1 of 10)
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GO

Check lead 25 from circuit breaker
to horn for +24 volts DC

@ Remove top lead 25 from horn
terminal

e@ Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

e@ Put multimeter - lead on a good
ground

@ Put multimeter + lead on lead
25 contact. Read multimeter.
Multimeter should measure +24
volts DC

Does multimeter measure +24 volts DC?

GO

22252 Same
I Es) | ik

CONTACT

TA 115942

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 2 of 10)
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CIRCUIT BREAKER
TERMINAL

LEAD 25\,
\

@ Check circuit breaker for +24 volts
DC

@ Take off lead 25 from circuit
breaker terminal

e@ Put multimeter - lead on a good
ground

@ Put multimeter + lead on circuit
breaker terminal

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NO GO TA 115943

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 3 of 10)
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NO GO

(N o) 2. @ Repair or replace front harness
e Repair or replace front harness.

a, eplace OSS.

Tell direct support maintenance

6©). Check lead 10 for +24 volts DC
ES(:: @ Remove lead 10 from circuit

breaker
e@ Put multimeter - lead to a good

ground
e@ Put multimeter + lead to lead 10

contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

CIRCUIT |
BREAKER q

O

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 4 of 10)
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NO GO

7

@ Repair or replace front harness

e@ Put lead 25 back on horn and
circuit breaker

@ Repair or replace front harness.
Tell direct support maintenance

8
@ Replace circuit breaker

e Put lead 25 back on horn
e@ Replace circuit breaker. Refer

to Vol 3, chapter 7, para 7-12

TA 115945

 para 7-12

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 5 of 10)
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From step 4

@ Check horn for +24 volts DC

e@ Put lead 25 back on horn terminal
@ Take off other circuit 25 lead

from other horn terminal
e@ Put multimeter - lead on a good

ground
e Put multimeter + lead on horn

terminal
e@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC?

AIR HORN

LEAD 25
LEAD 25 CONTACT

10
@ Replace air horn solenoid

(ves) © @ Replace air horn solenoid. Refer
to Vol 3, chapter 7, para 7-39
or 7-40

GO TA 115946

 para 7-39

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 6 of 10)

26-271



GO
HORN
ASSEMBLY

@ Check lead 25 for +24 volts DC

e Put lead 25 back on horn terminal
@ Take horn button assembly apart

until lead 25 terminal can be
seen. Refer to Vol 3, chapter
7, para 7-38

@ Put multimeter - lead on good
ground

@ Put multimeter + lead on lead
25 terminal

@ Read multimeter. Multimeter:
should measure +24 volts DC

. HORNH + ?Does multimeter measure +24 volts DC% BUTTON

ASSEMBLY

@ Repair or replace front harness

e@ Repair or replace front harness.
Tell direct support maintenance

GO
TA 115947

 para 7-38

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 7 of 10)
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GO

@ Check horn button for continuity

Put horn button cap, spring, and
contact back in place
Set multimeter to measure
continuity. Refer to test
equipment procedures index
Put multimeter - lead on a good
ground
Put multimeter + lead on contact
and press contact down until it
touches base plate. Read
multimeter. Multimeter should
measure zero ohms

CONTACT

Does multimeter measure zero ohms ?

GO

14
@ If continuity is OK (0 ohms) and

horn still does not work, replace
horn button assembly

e Refer to Vol 3, chapter 7,
para 7-38

TA 115948

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 8 of 10)
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GO

@ Clean horn button contacts

@ Take off horn button cap, spring,
and contact

e Take off base plate from steering
column. Refer to Vol 3, chapter
7, para 7~38

e Clean steering column where
base plate makes contact. Clean
both sides of base plate

e Clean contact and cap

@ Put base plate, horn button cap,
spring and contact back in place.
Refer to Vol 3, chapter 7, para
7~38

@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on contact
and press contact down until it
touches base plate

e@ Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

GO

BASE
PLATE

CONTACT

HORN
BUTTON
CAP

TA 115949

 para 7-38

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 9 of 10)
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@ Replace horn button assembly

@ Refer to Vol 3, chapter 7, para
7-38

7
@ Troubleshooting completed

a 
a

1
 o

@ Put horn button assembly back
in place. Refer to Vol 3, chapter
7, para 7-38

TA 115950

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-32 (Sheet 10 of 10)
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Symptom

33 LOW AIR WARNING BUZZER DOES NOT WORK )

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

@ Check for +24 volts DC at input to
low air warning buzzer

e Set BATTERY switch to OFF
@ Take off lead 85 from buzzer
e Turn air reservoir drain cocks

to left and drain air reservoirs
to 60 psi

e Set BATTERY switch to ON

e Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

@ Put - lead on a good ground
Put + lead on lead 85 contact

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

26-276

GO

4

at
i

|

LOW AIR
WARNING
BUZZER

AiR
SWITCH

AIR
RESERVOIRS DRAIN

COCKS

TA 115951

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-33 (Sheet 1 of 4)



@ Replace low air warning buzzer

@ Set BATTERY switch to OFF
@ Remove and replace low air

warning buzzer. Refer to Vol 3,
chapter 7, para 7~36

@ Check for +24 volts DC at air switch
input

e Take off lead 85 from air switch
e Put multimeter - lead on a good

ground
e@ Put multimeter + lead in air

switch contact
@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

SWITCH

LEAD 85

@ Repair or replace lead 85

e@ Set BATTERY switch to OFF
e@ Repair or replace lead 85. Tell

direct support maintenance

TA 115952

 para 7-36

TM 9-2320-211-20-2-1

Figure 26-33 (Sheet 2 of 4)
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oO -
 Oe

 
8

Check for +24 volts DC to air switch

Put back circuit 85 lead on air
switch and low air warning buzzer
Take off lead 85 (from front
harness to air switch) at air switch
Put multimeter - lead on a good
ground
Put multimeter + lead on lead 85
contact

Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

LEAD 85

TA 115953

TM 9-2320-211-20-2-1

Figure 26-33 (Sheet 3 of 4)
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@ Repair or replace front harness

e Set BATTERY switch to OFF
e Repair or replace front harness.

Tell direct support maintenance

@ Replace air switch

e Set BATTERY switch to OFF
e Replace air switch

TA 115954

TM 9-2320-211-20-2-1

Figure 26-33 (Sheet 4 of 4)
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Symptom

34 | FUEL PUMP DOES NOT WORK )

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

1 )

@ Park truck

e Refer to TM 9-2320-211-10

e
l

@ Check that +24 volts DC is getting
to fuel pump

@ Pull off lead 654 plug from fuel
pump fuse holder

@ Set BATTERY switch to ON
e Set multimeter to measure +24

volte DC Rafer to test e wet. nbinamant
Fw hte ee ‘ww @ a 35a Fk BS Shwe Nee pet se

procedures index
@ Put multimeter - lead on a good

ground
e@ Put multimeter + lead on circuit

654 contact in plug. Read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?
. 99

TA 115955

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-34 (Sheet 1 of 5)
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@ Check that +24 volts DC is getting
to rear harness

e Unscrew and take off rear harness
plug from front harness connector

@ Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
F of front harness connector

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

FRONT HARNESS
CONNECTOR

HARNESS

REAR
HARNESS

@ Go to step 7
NO GO

TA 115956

TM 9-2320-211-20-2-1

26-281
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NO. GO

@ Repair or replace front harness

e Tell direct support maintenance

@ Repair or replace rear harness

e@ Tell direct support maintenance

From step 4

@ Check continuity through fuel pump
connector harness ground

@ Set BATTERY switch to OFF
e@ Set multimeter to check continuity.

Refer to test equipment procedures
index

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on lead 79
contact in plug

e@ Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

Y

GO TA 115957

TM 9-2320-211-20-2-1

26-282
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GO

(ves) (xo) @ Repair or replace rear harness
e Tell direct support maintenance

FUEL PUMP

PLUG
@ Check fuel pump for short between

circuits 654 and 79 pump contacts

e Put multimeter - lead on fuel
pump contact 79

@ Put multimeter + lead on fuel
pump contact 654

e Read multimeter. Multimeter
pointer should not move

ee,

fo oS @ nw:
ey

eh

Did multimeter pointer move to the

nae Ke

ee eee 1 eho. "ast >
Sack. op LRT.

+ retiree

eri ght ? and
wA xIo

Oxff nea
ea

1OOG mK

OHMS xOK

TA 115958

GO

TM 9-2320-211-20-2-1

Figure 26-34 (Sheet 4 of 5)
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GO

@ Inspect fuel pump fuse

OK?

@ Go to step 13

12

(no) @ Replace fuse
e Screw rear harness plug back

into front harness connector

13

@ Replace fuel pump

(ves) e Refer to Vol 3, chapter 4, para
4-3

e Screw rear harness plug back
into front harness connector

TA 115959

 para 4-3

TM 9-2320-211-20-2-1

Figure 26-34 (Sheet 5 of 5)
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Symptom

35,

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9=2320-211-10

@ Check engine manifold heater
ignition circuit for +24 volts DC

e Take off lead 55 at manifold
heater ignition unit

e Set MANIFOLD HEATER switch
to ON
Set BATTERY switch to ON

e Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
55 contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

ENGINE MANIFOLD HEATER DOES NOT WORK )

MANIFOLD
HEATER
IGNITION
UNIT

BATTERY
SWITCH

MANIFOLD
HEATER
SWITCH

TA 115960

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-35 (Sheet 1 of 6)
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GO

@ Repair or replace manifold heater
switch

e Refer to Vol 3, chapter 7, para
7-19

@ Check for +24 volts DC to manifold
heater switch

e Put lead 55 back on manifold
heater ignition unit

@ Take off both leads 55 from
manifold heater switch

MANIFOLD
HEATER
SWTICH

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on one lead
55 contact. Read multimeter

e@ Put multimeter + lead on other
lead 55 contact. Read multimeter

e If multimeter measures +24 volts on
one lead 55 and 0 volts on other lead
55 go to step 5

e If multimeter measures 0 volts on
both leads 55 go to step 8

GO
TA 115961

 para 7-19

TM 9-2320-211-20-2-1

Figure 26-35 (Sheet 2 of 6)
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GO

@ Check for +24 volts DC through
manifold heater switch

e Put lead 55 that has +24 volts DC
back on manifold heater switch
terminal

MANIFOLD
HEATER

e@ Put multimeter - lead on a good SWITCH
ground

e@ Put multimeter + lead on other
manifold heater switch terminal

e@ Read multimeter

Does multimeter measure +24 volts DC?

@ Replace manifold heater switch

e Refer to Vol 3, chapter 7, para
7-19

@ Repair or replace lead 55 between
manifold heater switch and
manifold heater ignition unit

e Tell direct support maintenance

TA 115962

 para 7-19

TM 9-2320-211-20-2-1

Figure 26-35 (Sheet 3 of 6)
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From step 4

LEAD
55 CONTACT

@ Check ACCESSORY switch for +24
volts DC

e Take off BATTERY switch from
instrument panel. Refer to Vol 3,
chapter 7, para 7-9

@ Take off lead 55 from BATTERY ACCESSORY
switch SWITCH

@ Put lever back on ACCESSORY
switch

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on one
lead 11 contact. Read multimeter

e@ Put multimeter + lead on other
lead 1] contact. Read multimeter

Does multimeter measure +24 volts DC
on both lead 11 contacts ?

@ Repair or replace front harness

e Tell direct support maintenance

GO
TA 115963

 chapter 7

TM 9-2320-211-20-2-1

Figure 26-35 (Sheet 4 of 6)
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GO

@ Check both leads 11 for +24 volts
DC

e@ Put lead 55 back on BATTERY
switch

@ Take off both leads 11 from
BATTERY switch

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on BATTERY
switch lead 55 contact

@ Read multimeter

Does multimeter measure less than +24
volts DC?

GO
TA 115964

TM 9-2320-211-20-2-1

Figure 26-35 ( Sheet 5 of 6)
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(xo) @ Replace BATTERY switch
e Refer to Vol 3, chapter 7, para

7-9

12

(ves) @ Repair or replace front harness
e Tell direct support maintenance

TA 115965

 para 7-9

TM 9-2320-211-20-2-1

Figure 26-35 (Sheet 6 of 6)
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Symptom

36
HOT WATER PERSONNEL HEATER DEFROSTER
OPERATES IN "HI" POSITION ONLY

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park Truck

e Refer to TM 9~2320-211-10

GO
TA 115966

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 1 of 14)
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HEATER
GO CONTROL

@ Test heater blower system

@ Set heater switch in "LO" position
e Set multimeter to measure +24

volts DC. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on "LO"
contact on rear of switch

e@ Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC? HEATER KIT

CIRCUIT
BREAKER

HEATER

CONTROL
SWITCH

LOW
POSITION

GO TA 115967

TM 9-2320-211-20-2-1

26-292
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@ Test "HI" contact for voltage

e Leave heater control switch set
to "LO"

@ Put multimeter - lead on a good
CIRCUIT ground
BREAKER TO . Wuypn“+CONTROL e Put multimeter + lead on "HI
SWITCH contact on rear of switch

@ Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +12 to +18
volts DC?

HEATER KIT\ CIRCUIT
HEATER BREAKER

CONTROL
SWITCH
LO
POSITION

@ Go to step 1]

NO GO
TA 115968

TM 9-2320-211-20-2-1

26-293

Figure 26-36 (Sheet 3 of 14)



NO GO

@ Replace heater resistor

e Tell direct support maintenance

@ Test heater control switch when
set to "HI" for +24 volts DC

e@ Set heater control switch toCIRCUIT ner
BREAKER TO .
CONTROL @ Put multimeter - lead on a good
SWITCH ground
CABLE @ Put multimeter + lead on "HI"

contact on rear of switch
@ Read multimeter, Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC ?

HEATER KIT
CIRCUIT

mBREAKER
HEATER
CONTROL
SWITCH

| HI
POSITION

NO GO TA 115969

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 4 of 14)
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NO GO

LOW HEATER KIT
SPEED CIRCUIT BREAKER

RESISTOR “Na,
= =

e
or USVS) 6) ID

/ _
i ~S
j HEATER
/ CONTROL

| SWITCH

7

‘
HEATER %
BLOWER

MOTOR

@ Replace heater control switch

e Tell direct support maintenance

St
s

@ Test blower motor

e Take off lead from heater control
switch at the blower motor

e Set heater control switch to "LO"
e Put multimeter - lead on a good

ground
e Put multimeter + lead on contact

of lead removed from blower
| motor

e Read multimeter. Multimeter should
eo - + 6 | measure +12 to +18 volts DC

Does multimeter measure +12 to +18
volts DC?

NO GO
TA 115970

TM 9-2320-211-20-2-1
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NO GO

)
——

@ Repair or replace lead from heater
control switch to blower motor

@ Tell direct support maintenance

10

@ Replace blower motor

WA | e Tell direct support maintenance

TA 115971

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 6 of 14)
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From step 4

CIRCUIT
BREAKER TO
CONTROL
SWITCH
CABLE

@ Check for voltage from batteries
to heater control switch

e Take off circuit breaker to control
switch cable from center contact
of heater control switch

e Put multimeter - lead on a good
ground

e Put multimeter + lead in contact
of cable

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

ale
om’

HEATER KIT

@\ CIRCUIT

HEATER WCREAKER
CONTROL
SWITCH
HI
POSITION

TA 115972

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 7 of 14)
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GO

12
@ Test heater control switch when set

(ves) (no) to "HI"
e Put circuit breaker to control

switch cable back on center
) = \ contact of heater control switch

GS NI e Set heater control switch to "HI"\L¥ Ad ee e@ Put multimeter - lead on a good
| ground

e@ Put multimeter + lead to "HI"
contact on rear of switch

e@ Read multimeter. Multimeter should
measure +24 volts DC

f) Does multimeter measure +24 volts DC?

HEATER HI
CONTROL POSITION
SWITCH

—
)

@ Go to step 18
NO GO

TA 115973

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 8 of 14)
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NO GO

LOW HEATER KIT
SPEED CIRCUIT BREAKER

RESISTOR “Nw

. a
EEL)

‘eagoag”

Y
HEATER
CONTROL
SWITCH

@ Replace heater control switch
e

3 o e Tell direct support maintenance

® i
HEATER 5

BLOWER

MOTOR

@ Test blower motor

e Take off lead from heater control
switch to blower motor at blower
motor

e@ Put multimeter ~ lead on a good
ground

e@ Put multimeter + lead on contact
of lead removed from blower
motor

— e@ Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure +24 volts DC?

NO GO
TA 115974

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 9 of 14)
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NO GO

@ Repair or replace lead from heater
contral switch to blower motor

ed

e@ Tell direct support maintenance

17

YES @ Replace blower motor

~~ e Tell direct support maintenance

TA 115975

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 10 of 14)
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From step 13

@ Check for +24 volts DC to heater
kit circuit breaker

Put circuit breaker to control
switch cable back on center
terminal of heater control switch
Take off lead from "Y" connector
to heater kit circuit breaker at
heater kit circuit breaker
Put multimeter - lead on a good
ground
Put multimeter + lead on contact
of lead to circuit breaker
Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

a

KIT CIRCUIT
BREAKER

HEATER KIT
CIRCUIT
BREAKER

@ Replace heater kit circuit breaker

e Tell direct support maintenance

TA 115976

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 11 of 14)
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20

GO

@ Check lead from truck circuit breaker
to "Y" connector

@ On engine side of firewall take
off lead from truck circuit breaker
to "Y" connector

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
of lead from truck circuit breaker

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO

21

@ Repair or replace "Y" connector
lead

e Tell direct support maintenance

TA 115977

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 12 of 14)
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GO

22

@ Check lead from truck circuit breaker
to "Y" connector

e Put "Y" connector lead back on
contact of heater kit circuit
breaker

e Take off truck circuit breaker to
"Y" connector lead at truck
circuit breaker

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on contact
of truck circuit breaker

e@ Read multimeter. Multimeter
should measure +24 volts DC

TRUCK
CIRCUIT
BREAKER

Does multimeter measure less than +24
volts DC?

23

@ Repair or replace lead from truck
circuit breaker to "Y" connector

e Tell direct support maintenance

GO TA 115978

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 13 of 14)
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GO

24

@ Check lead from front harness to
circuit breaker

at wwwark PR We ek Ne

e Put lead from truck circuit breaker
to "Y" connector back on truck
circuit breaker and "Y" connector

e Take off front harness lead from
other terminal of truck circuit
breaker

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on front
harness lead contact

e@ Read multimeter. Multimeter
should measure +24 volts DC WE

Did multimeter measure +24 volts DC ?
, TRUCK

CIRCUIT

TO BATTERIES

25

@ Repair or replace front harness from
batteries to vehicle circuit breaker

e Tell direct support maintenance

26

@ Replace truck circuit breaker

e Tell direct support maintenance

TA 115979

TM 9-2320-211-20-2-1

Figure 26-36 (Sheet 14 of 14)
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Symptom

37

OPERATES IN "LO" POSITION ONLY
HOT WATER PERSONNEL HEATER DEFROSTER

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

CIRCUIT
BREAKER TO
CONTROL

_ SWITCH
CABLE

@ Check for +24 volts to heater switch

e Set heater switch to "HI"
e Set multimeter to measure +24

volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on "HI"
contact on rear of heater switch

e Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure +24 volts DC?

“—\ tml.
mms

HEATER KIT
mA CIRCUIT

HEATER QCREAKER

SWITCH
Hi

| POSITION

eo - at ©

NN
e

TA 115980

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 1 of 10)
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@ Check for voltage from batteries
through heater control switch

e Take off circuit breaker to
contro! switch cable from center
terminal of heater control switch
Put multimeter - lead on a good
ground
Put multimeter + lead in contact of
cable
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC ?

HEATER
CONTROL
SWITCH
HI

POSITION

CIRCUIT
BREAKER TO
CONTROL
SWITCH
CABLE

fl S 7 Ar —_

mA HEATER KIT
fr CIRCUIT

A BREAKER

GO
TA 115981

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 2 of 10)
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NO GO

@ Test heater control switch when set
to py

e Put circuit breaker to control
switch cable back on center
contact of heater control switch

e Set heater control switch to "HI"
e@ Put multimeter - lead on a good

ground
e Put multimeter + lead to "HI"

contact on rear of switch
@ Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC?
vy aay Pp)

f A Gxt
4 HEATER HI
{ CONTROL POSITION

SWITCH

= NO GO
TA 115982

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 3 of 10)
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NO GO

7

| @ Replace heater control switch

e@ Tell direct support maintenance

8

(ves) @ Test blower motor
HEATER SR EAKER @ Take off lead from heater control

SPEED CIRCUIT B switch to blower motor at blower
RESISTOR "= motor

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on contact
of lead removed from blower motor

e@ Read multimeter. Multimeter
should measure +24 volts DC

HEATER
CONTROL Does multimeter measure +24 volts DC?
SWITCH

.OO ts A Ooms
oe

MOTOR .
*.

Seadinipeednn
ye

NO GO—
— 

TA 115983

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 4 of 10)
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NO GO

9

© @ Repair or replace lead from heater
switch to blower motor

e@ Tell direct support maintenance

10

(ves) @ Replace blower motor

e Tell direct support maintenance

TA 115984

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 5 of 10)
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From step 4

@ Test blower motor

e@ Take off lead from heater control
switch to blower motor at blower
motor

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on contact
of lead removed from blower motor

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

12

LOW HEATER KIT
SPEED CIRCUIT BREAKER

RESISTOR “Na
CT

NA nares
CONTROL
SWITCH

HEATER
BLOWER
MOTOR

@ Repair or replace lead from heater
control switch to blower motor

e@ Tell direct support maintenance

TA 114985

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 6 of 10)
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From step 6
GO

~t
13

Replace blower motor

e Tell direct support maintenance

@ Check for +24 volts DC to heater kit
circuit breaker

Put circuit breaker to control
switch cable back on center
contact of heater control switch
Take off lead from "Y" connector
to heater kit circuit breaker at
heater kit circuit breaker
Put multimeter - lead on a good
ground
Put multimeter + lead on contact
of lead to circuit breaker
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

YES NO
~*~ ~~

> |
GO

HEATER KiT
CIRCUIT
BREAKER

KIT CIRCUIT
BREAKER

L

eReplace heater kit circuit breaker
ee Tell direct su

TA 115986

TM 9-2320-211-20-2-1

26-311
Figure 26-37 (Sheet 7 of 10)



GO

@ Check lead from truck circuit breaker
to "Y" connector

e@ On engine side of firewall take
off lead from truck circuit breaker
to "Y" connector at "Y"
connector

e@ Put multimeter - lead on a good
ground

@ Put multimeter + lead on terminal
of lead from truck circuit breaker

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

@ Repair or replace "Y" connector lead

e Tell direct support maintenance

TA 115987

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 8 of 10)
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GO

@ Check lead from truck circuit breaker
to "Y" connector

Put "Y" connector lead back on
terminal of heater kit circuit
breaker
Take off truck circuit breaker to
"Y" connector lead at truck
circuit breaker
Put multimeter - lead on a good
ground |
Put multimeter + lead on
terminal of truck circuit breaker
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO

CIRCUIT
BREAKER

@ Repair or replace lead from truck
circuit breaker to "Y" connector

e Tell direct support maintenance

TA 115988

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 9 of 10)
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20

GO

@ Check lead from front harness to
circuit breaker

Put lead from truck circuit breaker
to "Y" connector back on truck
circuit breaker and "Y" connector
Take off front harness lead from
other contact of truck circuit
breaker
Put multimeter - lead on a good
ground
Put multimeter + lead on front
harness lead contact
Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure +24 volts DC ?

TO BATTERIES

@ Repair or replace front harness from
batteries to vehicle circuit breaker

e Tell direct support maintenance

@ Replace vehicle circuit breaker

e Tell direct support maintenance

TA 115989

TM 9-2320-211-20-2-1

Figure 26-37 (Sheet 10 of 10)
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Symptom

38
HOT WATER PERSONNEL HEATER DEFROSTER DOES NOT
OPERATE IN EITHER BLOWER SWITCH POSITION

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9-2320-211-10

@ Check for voltage from batteries
through heater control switch

e Take off circuit breaker to
control switch cable from center
terminal of heater control switch

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead in contact
of cable

e Read multimeter. Multimeter
should measure +24 volts DC

CIRCUIT
BREAKER TO

i CONTROL
Ad ~N SWITCH

\C¥ AA caste -
ee

’ ime

R\ HEATER KIT

EATER S\OREAKER

CONTROL ¥
SWITCH \

POSITION

Does multimeter measure +24 volts DC?

GO
TA 115990

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 1 of 7)
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GO

CONTROL POSITION

@ Test heater control switch when set
to ME!

Put circuit breaker to control
switch cable back on center
contact of heater control switch
Set heater contro! switch to
mye

Put multimeter ~ lead on a good
ground
Put multimeter + lead to "HI"
contact on rear of switch
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC ?

NO GO
TA 115991

TM 9-2320-211-20-2-1
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Figure 26-38 (Sheet 2 of 7)



GO NO GO

@ Go to step 9
@ Replace heater control switch

e Tell direct support maintenance

@ Test blower motor

© Take off lead from heater control
H K :SPEED re BREAKER switch to blower motor at blower

RESISTOR . motor
e@ Put multimeter - lead on a good

ground
e Put multimeter + lead on contact

of lead removed from blower
motor

@ Read multimeter. Multimeter
should measure +24 volts DC

nearer Does multimeter measure +24 volts DC ?
SWITCH

NO GO
TA 115992

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 3 of 7)
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From step 4

NO GO

@ Repair or replace lead from heater
control switch to blower motor

e Tell direct support maintenance

@ Replace blower motor

e Tell direct support maintenance

@ Check for +24 volts DC to heater
kit circuit breaker

Put circuit braeker to control
switch cable back on center
terminal of heater control switch
Take off lead from "Y"
connector to heater kit circuit
breaker
Put multimeter - lead on a good
ground
Put multimeter + lead on contact
of lead to circuit breaker
Read multimeter. Multimeter
should measure +24 yolts DC

Does multimeter measure less than +24
volts DC ?

GO

pl
KIT CIRCUIT
BREAKER
CABLE

HI tr qi

HEATER KIT
CIRCUIT
BREAKER

CEQ

TA 115993

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 4 of 7)
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GO

YES NO

10

@ Replace heater kit circuit breaker

@ Check lead from truck circuit breaker
to "Y" connector

®

On engine side of firewall take
off lead from truck circuit breaker
to "Y" connector at "Y"
connector
Put multimeter - lead on a good
ground
Put multimeter + lead on terminal
of lead from truck circuit breaker
Read multimeter. Multimeter
should measure +24 volts DC

ae dd

CONNECTOR,

Does multimeter measure less than +24
volts DC ?

@ Repair or replace "Y" connector
lead

e@ Tell direct support maintenance

TA 115994

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 5 of 7)
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aS Oty,Jomo =
a Uoye

& TARY Ge Bre ,A 5 ae om, @
@ aC a T

@ Check lead from vehicle circuit
breaker to "Y" connector

e@ Put "Y" connector lead back on
terminal of heater kit circuit
breaker

e Take off truck circuit breaker to
"Y" connector lead at vehicle
circuit breaker

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead on
terminal of truck circuit breaker

e@ Read multimeter. Multimeter
CIRCUIT
BREAKER

should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

“{ @ Repair or replace lead from vehicle
circuit breaker to "Y" connector

e Tell direct support maintenance

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 6 of 7)
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GO

@ Check lead from front harness to
circuit breaker

e@ Put lead from truck circuit breaker
to "Y" connector back on
vehicle circuit breaker and "Y"
connector

e Take off front harness lead from
other terminal of truck circuit
breaker

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on front
harness lead contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC ?

TO BATTERIES

TRUCK
CIRCUIT

@ Repair or replace front harness from
batteries to truck circuit breaker

e Tell direct support maintenance

@ Replace truck circuit breaker

e Tell direct support maintenance

TA 115996

TM 9-2320-211-20-2-1

Figure 26-38 (Sheet 7 of 7)
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Symptom

39
HOT WATER PERSONNEL HEATER DEFROSTER DOES
NOT TURN OFF WHEN SWITCH IS IN "OFF" POSIT]os)

NOTE
When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

@ Refer to TM 9-2320-211-10

@ Check for bad heater control switch
or shorted leads

Set heater control switch to
"OFF"

Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index
Put multimeter - lead on a good
ground
Put multimeter + lead on "LO"
contact of heater switch. Read
multimeter
Put multimeter + lead on "HI"
contact of heater switch.
Read multimeter

Did multimeter measure +24 volts DC on
either contact ?

GO

POSITION

TA 115997

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

26-322
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GO

@ Replace heater control switch

e Tell direct support maintenance

@ Check for crossed wires at heater
control switch or corrosion between
terminals

e@ Clean or repair as necessary

TA 115998

TM 9-2320-211-20-2-1

Figure 26-39 (Sheet 2 of 2)
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Symptom

ONLY ONE CONTROL BOX WILL
OPERATE THE HEATER FUEL PUMP

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck

e Refer to TM 9=2320-211-10

GO
TA 115999

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 1 of 9)
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GO

@ Check voltage from power plant
heater control box

@ Make sure lead 654 from power
plant heater control box to fuel
pump is clean and tightly
connected

e Turn on control box
e If control box still won't work

shut it off
@ Take off lead 654 from control

box to fuel pump at power plant
heater control box

e Turn on heater control box
e Set multimeter to measure +24

volts DC. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on terminal
"A" of control box connector

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

PERSONNEL
HEATER

POWER PLANT
HEATE:,
CONTROL BOX

@ Repair or replace lead between power
plant heater control box and fuel
pump

@ Tell direct support maintenance

TA 116000

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 2 of 9)
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@ Check voltage through power plant
heater control box

e Put lead from control box to fuel
pump back on control box

e Take off lead 648-A from
emergency switch to power plant
heater control box at control box

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
of lead 648-A removed from
control box

@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

YES NO

EMERGENCY
SWITCH

STARTW

POWER PLANT
HEATER
CONTROL BOX

@ Replace power plant heater control
box

@ Refer to Vol 3, chapter 21, para
21-9

TA 116001

 para 21-9

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 3 of 9)
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GO

@ Check lead 648-A from emergency
switch to power plant heater control
box for +24 volts DC

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on emergency
switch terminal for lead 648-A

e@ Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

EMERGENCY
SWITCH

CONTROL
BOX

@ Repair or replace lead 648-A from
emergency switch to power plant
heater contro! box

e Tell direct support maintenance

TA 116002

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 4 of 9)
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PERSONNEL LEAD
HEATER 648-A

CONTACT A CONTROL
BOX

GO

@ Check for +24 volts in lead from
fuel pump to personnel heater control
box

e Put lead 648-A back on power
plant heater control box

e Take off lead 654 from fuel pump
to personnel heater control box
at control box and turn control
box on

e Put multimeter - lead on a good
ground

e@ Put multimeter + lead in terminal
"A" of control box

@ Read multimeter. Multimeter
should measure +24 volts DC

SHUNT

Does multimeter measure less than +24
volts DC?

@ Repair or replace lead 654 from fuel
pump to personnel heater control box

e Tell direct support maintenance

GO TA 116003

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 5 of 9)
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GO

@ Check for +24 volts through personnel
heater control box

EMERGENCY
e@ Put lead 654 from fuel pump to SWITCH

personnel heater control box back
on at control box

@ Take off lead 648 from personnel
heater control box

e@ Put multimeter - lead on a good
ground |

e Put multimeter + lead on terminal
of lead 648

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC? START

PERSONNEL
HEATER yy,
CONTROLBOX ,

1]

@ Replace personnel heater control
box

e Refer to Vol 3, chapter 21, para
21-9

GO TA 116004

 para 21-9

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 6 of 9)
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GO

EMERGENCY
SWITCH

@ Check lead 648 from personnel heater
control box for +24 volts DC

e Put multimeter - lead on a good
ground

@ Put multimeter + lead on lead
648 terminal of emergency switch

e@ Read multimeter. Multimeter |
should measure +24 volts DC START

Does multimeter measure less than +24
volts DC? PERSONNEL

HEATER
CONTROL BOX

@ Repair or replace lead 648 from
| emergency swifch to personnel

heater control box

e Tell direct support maintenance

GO
TA 116005

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 7 of 9)
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GO

@ Check voltage through heater control
box

@ Put lead 648 back on personnel
heater control box

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on
terminal of emergency switch
that contains lead from front harness

e Read multimeter

EMERGENCY
SWITCH

FROM TRUCK
CIRCUIT BREAKER

LEAD 648

Does multimeter measure +24 volts DC ?
RUN

GO

START

@ Repair or replace harness from
batteries to emergency switch

e Tell direct support maintenance

TA 116006

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 8 of 9)
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(«:)
SD Replace emergency switch

e Refer to Vol 3, chapter 21, para
21-6

TA 116007

 para 21-6

TM 9-2320-211-20-2-1

Figure 26-40 (Sheet 9 of 9)
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Symptom

4]
NEITHER CONTROL BOX WILL OPERATE
THE HEATER FUEL PUMP

NOTE

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

POWER PLANT
HEATER ,
CONTROL BOX

@ Park truck

e Refer to TM 9-2320-211-10

PERSONNEL
HEATER

( @ Check for +24 volts DC at heater fuel CONTROL BOX
pump

e@ Take off lead from both control
boxes to heater fuel pump at the
fuel pump

@ Set control boxes to ON
e Set multimeter to measure +24

volts DC. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground e

e@ Put multimeter + lead on lead
contact

@ Read multimeter. Multimeter
should measure +24 volts DC

HEATER
FUEL
PUMP

eor
ae

Does multimeter measure +24 volts DC ?

GO
TA 116010

 TM 9-2320-211-10

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 1 of 9)
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GO

@)T @ Check for good ground at heater fuel
pump

@ Set multimeter to check continuity.
Refer to test equipment procedures
index

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on bare
metal of fuel pump housing

e@ Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure less than 1 ohm?

HEATER
FUEL
PUMP

@ Go to step 7

between pump and truck
(so) @ Clean and tighten ground connections

6

(es) [ @ Replace heater fuel pump

, e Refer to Vol 3, chapter 21, para
21-3

TA 1L1I601L

 para 21-3

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 2 of 9)
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From step 4

@ Check voltage through power plant
heater control box

e@ Put lead from control box to fuel
pump back on control box

@ Take off lead 648-A from
emergency switch to power plant
heater control box at control box

e@ Put multimeter - lead on a good
ground

e@ Put multimeter + lead on contact
of lead 648-A removed from
control box

e@ Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure less than
+24 volts DC ?

HEATER
CONTROL BOX

@ (So) @ Replace power plant heater control
box

e Refer to Vol 3, chapter 21,
para 21-9

GO TA 116012

 para 21-9

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 3 of 9)
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GO

EMERGENCY
SWITCH

@ Check lead 648-A from emergency
switch to power plant heater control
box for +24-volts DC

e Put multimeter - lead on a good
ground

e Put multimeter + lead on
emergency switch terminal for
lead 648-A

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter read less than +24
volts DC?

@ Repair or replace lead 648-A from
emergency switch to power plant
heater control box

e Tell direct support maintenance

TA 116012

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 4 of 9)
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GO

@ Check for +24 volts in lead 654 from
fuel pump to personnel heater control
box

Put lead 648-A back on power
plant heater control box
Take off lead 654 from fuel pump
to personnel heater control box
at control box and turn control
box on
Put multimeter - lead on a good
ground
Put multimeter + lead in terminal
"A" of control box
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

GO

CONTACT A

PERSONNEL
HEATER
CONTROL
BOX

TA 116014

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 5 of 9)
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GO

12

@ Repair or replace lead 654 from fuel
pump to personnel heater control box

e Tell direct support maintenance

@ Check for +24 volts through personnel
heater control box

e@ Put lead 654 from fuel pump to
personnel heater control box back
on at control box

@ Take off lead 400 from personnel
heater control box

e@ Put multimeter - lead on a good
ground

e Put multimeter + lead on terminal
of lead 648 |

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

LEAD
EMERGENCY 648
SWITCH

START

PERSONNEL
tira Tl rs
MeATER

. CONTROL BOX

TA 116015

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 6 of 9)
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@ Replace personnel heater control box

e Refer to Vol 3, chapter 21, para
21-9

@ Check lead 648 from personnel heater
control box for +24 volts DC

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
400 terminal of emergency switch.
(See picture)

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC ?

GO

EMERGENCY
SWITCH

PERSONNEL
HEATER
CONTROL BOX

TA 116016

 para 21-9

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 7 of 9)
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GO

e Tell direct support maintenance

@ Repair or replace lead 648 from
emergency switch to personnel heater
control box

@ Check voltage through heater control
box

Put lead 648 back on personnel
heater control box
Put multimeter - lead on a good
ground

Put multimeter + lead on
terminal of emergency switch
that contains lead from front
harness
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC ?

GO

EMERGENCY
SWITCH

LEAD 400

RUN

FROM TRUCK
CIRCUIT BREAKER

TA 116017

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 8 of 9)
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GO

@ Repair or replace harness from
batteries to emergency switch

e Tell direct support maintenance

19

@ Replace emergency switch

e Refer to Vol 3, chapter 21,
para 21-6

TA 116018

 chapter 21

TM 9-2320-211-20-2-1

Figure 26-41 (Sheet 9 of 9)
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LINEAR MEASURE

1 Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches
) Meter= 100 Centimeters = 1000 Millimeters = 39.37 Inches

THE METRIC SYSTEM AND EQUIVALENTS

1 Kilometer = 1000 Meters 0.621 Miles

WEIGHTS

1 Gram =0.001 Kilograms = 1000 Milligrams =0.035 Ounces
1 Kilogram =1000 Grams =2.2 Lb
1 Metric Ton =1000 Kilograms =1 Megagrom =1.1 Short Tons

LIQUID MEASURE

1 Milliliter =0.001 Liters = 0.0338 Fluid Ounces
1 Liter= 1000 Milliliters * 33.82 Fluid Qunces

SQUARE MEASURE

1 Sq Centimeter = 100 Sq Millimeters= 0.155 $q Inches
1 Sq Meter= 10,000 Sq Centimeters= 10.76 Sq Feet
1 Sq Kilometer* 1,000,000 Sq Meters= 0.386 Sq Miles

CUBIC MEASURE

1Cu Centimeter =1000 Cu Millimeters =0.06 Cu Inches
1 Cu Meter =1,000,000 Cu Centimeters =35.31 Cu Feet

TEMPERATURE

5/9 (OF — 32) =!212° Fahrenheit isS eauivalens to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
326 Fohrenheit is equivalent to 0° Celsius
9/5 C9 +32=F°

1 at .

APPROXIMATE CONVERSION FACTORS E>
>

TO CHANGE TO MULTIPLY BY =~“
Inches. . . Centimeters. 2. > 2,540 ES
Feet. 2... . Meters . 0.305 ;
Yards . . Meters... 0.914 Ler
Miles . . . Kilometers . . : 1.609 ; Sad
Square Inches . . Square Centimeters . . 6.451 a
Square Feet . . Square Meters. 0.093 a
Square Yards. . Square Meters, 0.836 ~ x
Square Miles. . Square Kilometers. 2.590 —
Acres . . » Square Hectometers . 0.405 _
Cubic Feet. . Cubic Meters . 0.028 an: aan
Cubic Yards . . . Cubic Meters . . 0.765 a
Fluid Ounces. . Milliliters. + « « 29,573 Ty
Pints . . Liters... 2. 1 ot 2 0.473 2+
Quarts. . Liters . 0.946 :
Gallons . . Liters .. . 3.785 or sat
Ounces. .......- . Grams. . 28.349 ont
Pounds. coe ee . Kilograms. 0.454 eal
Short Tons... .. . Metric Tons. . 0,907 a
Pound-Feet. . . . . . . Newton-Meters. 1.356
Pounds per Square Inch. . Kilopascats. 1 : 6.895 ont
Miles per Gallon. . Kilometers per Liter : 0.425 a ei)
Miles per Hour. . Kilometers per Hour. 1.609 ¢

TO CHANGE TO MULTIPLY BY =
Centimeters . . Inches . 0.394 ont
Meters. .... . Feet . 3.280 +
Meters. . . Yards. 1.094 x 3
Kilometers. . . . Miles. 0.621 Tow
Square Centimeters. . Square Inches. » 0.155 nF
Square Meters . . Square Feet. . 10.764 x 3
Square Meters . . Square Yards . 1.196 ;
Square Kilometers . . Square Miles . 0.386 a a
Square Hectometers. . . . Acres. . 2... . 2.471 : cae
Cubic Meters. . . Cubic Feet . . . 35.315 +
Cubic Meters. . . Cubic Yards. 1.308 —
Milliliters . . Fluid Ounces . 0.034 aiden:
Liters. . . . Pints. 2.113 —
Liters. . 2... . Quarts . 1.057 +
Liters. . . Gallons. ee ee 60.264 a
Grams . . . Ounces. 2. 2... eye 0.035 ma 2 w
Kilograms . . . Pounds . . 2.205 oir a
Metric Tons . . . Short Tons . 1.102 a of 4
Newton-Meters , . Pound-Feet . 0.738 > -
Kilopascals ... . . Pounds per Square Inch . 0.145 F
Kilometers per Liter. . Miles per Gallon . 2.354 3 _
Kilometers per Hour . . . Miles per Hour... .. 0.621 Mo > eensforeneD
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This fine document...

Was brought to you by me:

   Liberated Manuals -- free army and government manuals

Why do I do it? I am tired of sleazy CD-ROM sellers, who take publicly 
available information, slap “watermarks” and other junk on it, and sell it. 
Those masters of search engine manipulation make sure that their sites that 
sell free information, come up first in search engines. They did not create it... 
They did not even scan it... Why should they get your money? Why are not 
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US 
Government and is NOT protected by Copyright. Feel free to share, 
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please 
provide a link to liberatedmanuals.com, so that free manuals come up first in 
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

– Sincerely
Igor Chudov
http://igor.chudov.com/

– Chicago Machinery Movers

http://www.liberatedmanuals.com/
https://www.machinerymoverschicago.com/
http://igor.chudov.com/
http://www.liberatedmanuals.com/

