T™ 9-2320-363-20-1
VOLUME NO. I

TRUCK, TRACTOR, LINE HAUL

52,000 GVWR, 6 X 4, M915A2 0 e T
(NSN 2320-01-272-5029) MANUAL i

TECHNICAL MANUAL

UNIT MAINTENANCE MANUAL
FOR

TRUCK, TRACTOR, LIGHT EQUIPMENT
TRANSPORTER (LET)

EQUIPMENT DESCRIPTION

68,000 GVWR, 6 X 6, W/WINCH, M916A1 [ A\°PA™ 13
(NSN 2320-01-272-5028)

PREVENTIVE

MAINTENANCE 2-3

CHECKS AND SERVICES

TROUBLESHOOTING 31

—
INDEX Index-1

Approval for public release distribution is unlimited

HEADQUARTERS, DEPARTMENT OF THE ARMY JUNE 1992



T™ 9-2320-363-20-1

WARNING

CARBON MONOXIDE POISONING CAN BE DEADLY

CARBON MONOXIDE IS A COLORLESS, ODORLESS, DEADLY POISONOUS GAS,
WHICH, WHEN BREATHED, DEPRIVES THE BODY OF OXYGEN AND CAUSES
SUFFOCATION. EXPOSURE TO AIR CONTAMINATED WITH CARBON MONOXIDE
PRODUCES SYMPTOMS OF HEADACHE, DIZZINESS, LOSS OF MUSCULAR
CONTROL, APPARENT DROWSINESS, OR 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 INADEQUATE
VENTILATION. THE FOLLOWING PRECAUTIONS MUST BE OBSERVED TO
ENSURE THE SAFETY OF PERSONNEL WHENEVER THE PERSONNEL HEATER,
MAIN, OR AUXILIARY ENGINE OF ANY VEHICLE IS OPERATED FOR
MAINTENANCE PURPOSES OR TACTICAL USE:

1. DO NOT operate engine of vehicle in an enclosed area unless it is
ADEQUATELY VENTILATED.

2. DO NOT idle engine for long periods without maintaining ADEQUATE
VENTILATION in the personnel compartments.

3. DO NOT drive any vehicle with inspection plates, cover plates, or engine
compartment doors removed unless necessary for maintenance purposes.

4. BE ALERT at all times during vehicle operation for exhaust odors and
exposure symptoms. If either is present, IMMEDIATELY VENTILATE
personnel compartments. If symptoms persist, remove affected personnel
from vehicle and treat as follows: expose to fresh air; keep warm, DO
NOT PERMIT EXERCISE; if necessary, administer artificial respiration
(see FM 21-11).

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS ADEQUATE
VENTILATION.
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WARNING

COMPRESSED AIR

Compressed air used for cleaning purposes will not exceed 30 psi (207 kPa). Use
only with effective chip guarding and personal protective equipment (goggles/shield,
gloves, etc.). Failure to do so could result in serious injury to personnel.

WARNING

Drycleaning solvent P-D-680 is toxic and flammable. Wear protective goggles and
gloves and use only in a well-ventilated area. Avoid contact with skin, eyes, and
clothes and do not breathe vapors. Do not use near open flame or excessive heat.
The flash point is 100°-138°F (38 °-50° C). If you become dizzy while using cleaning
solvent, get fresh air immediately and get medical aid. If contact with eyes is made,
wash your eyes with water and get medical aid immediately.

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off harmful
vapors, and are harmful to skin and clothing. To avoid injury or death, keep away
from open fire and use in well-ventilated area. If adhesive, solvent, or sealing compound
gets on skin or clothing, wash immediately with soap and water.

WARNING

Spilled hydraulic fluid is very slippery. Wipe up any spilled fluid immediately. Failure
to do so could result in serious injury to personnel.

WARNING

Do not disconnect any air system lines or fittings unless vehicle engine is shut off
and air system pressure is relieved. To do so could result in serious injury to personnel.

WARNING

Disconnect negative battery terminal before connecting or disconnecting any electrical
connectors. Failure to do so may result in electrical shock and injury to personnel.
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WARNING

Diesel fuel is flammable. Do not work on fuel system in presence of sparks or open flame.
To do so could result in serious injury to personnel.

WARNING

Use care to prevent refrigerant from touching your skin or eyes, because liquid refrigerant,
when exposed to air, quickly evaporates and will freeze skin or eye tissue. Serious injury
or blindness could result if you come into contact with liquid refrigerant.

WARNING

Refrigerant R-134a air conditioning systems should not be pressure tested or leak tested
with compressed air. Combustible mixtures of air and R-134a may form, resulting in a fire
or explosion, which could cause personnel injury.

WARNING

To avoid eye injury, eye protection is required when working around batteries. Do not
smoke, use open flame, make sparks, or create other ignition sources around batteries. If
a battery is giving off gases, it can explode and cause injury to personnel. Remove all
jewelry, such as rings, ID tags, watches, and bracelets. If jewelry contacts a battery
terminal, a direct short will result in instant heating of tools, damage to equipment, and
cause injury to personnel.

WARNING

When servicing this vehicle, performing maintenance, or disposing of materials such as
engine coolant, transmission fluid, lubricants, battery acids or batteries and CARC paint,
consult your Unit/Local Hazardous Waste Disposal Center or safety office for local
regulatory guidance. If further information is needed, please contact the Army
Environmental Hotline at 1-800-872-3845.

WARNING

DO NOT take transmission oil sample from transmission oil sampling valve until engine has
cooled down at least five minutes. Touching hot engine exhaust pipe near oil sampling valve
could result in serious burns.

c/(d Blank)
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REPORTING 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
procedures, please let us know. You may mail, fax or e-mail your DA Form 2028 (Recommended Changes
to Publications and Blank Forms), located at the back of this manual direct to: Commander, US Army
Tank-automotive and Armaments Command, ATTN: AMSTA-LC-LPIT, Rock Island, IL 61299-7630.
You may also submit through the Internet on the AEPS website. The address is http://aeps.ria.army.mil.
Locate DA Forms 2028 at ONLINE FORMS PROCESSING section. TACOM's datafax number is DSN
793-0726 or Commercial (309) 2782-0726 and the e-mail address is: TACOM-TECH-PUBS@ria.army.mil.
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HOW TO USE THIS MANUAL

This manual has an edge index that will help you find specific information in a hurry. Simply spread the pages in the right
edge of the manual until the printed blocks can be seen. Open the manual where the block on the edge of the page lines
up with your selected topic printed in the front cover block.

OVERVIEW

This manual is organized by chapters, sections and appendices. A summary of the organization of this manual,
by major divisions, follows:

Front cover index gives you a quick reference to chapters, sections, and appendices that you will use often.

WARNINGS - All warnings you should observe while working on or around the M915 family of vehicles are shown
in this part of the manual. These are repeated in the parts of the manual where they apply.

Table of Contents - The contents of the chapters and appendices are listed here.
[Chapter 1 - This chapter contains general information about the M915 family of vehicles.

[Chapter 2] This chapter describes services and inspections that must be performed at the unit level, such as
services you must perform upon receipt of the vehicle, and preventive maintenance checks and services. Other sections
contain painting and restenciling of markings, and general repair and cleaning methods.

This chapter outlines troubleshooting of the M915 family of vehicles and their systems It includes a
troubleshooting index, by symptom and system, for troubleshooting.

Chapter 4 This chapter contains step-by-step instructions for doing the maintenance tasks. Each system of te
M915 family of vehicles has its own section within the chapter, and any special tools, equipment, or supplies you may
need for a task are listed.

Appendix A This appendix lists the technical manuals and other publications you may have to refer to while
working on the vehicle.

Appendix B This appendix contains the Maintenance Allocation Chart (MAC) for the M915 family of vehicles.

Appendix C -This appendix lists the expendable supplies and materials you will need while performing
maintenance on the M915 family of vehicles.

Appendix D This appendix describes any manufactured items you will need for performing maintenance on the
M915 family of vehicles.

Appendix E - This appendix describes the proper method of tightening fasteners.
[index]- The index is an alphabetical listing of the contents of this manual.

Back Cover - This inside back cover contains a metric conversion table.

Change 3 iii
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USING THE MANUAL ON THE JOB

Find the task or component that needs repair by using the Index |(page Index-1), then turn to the page listed for
that task or component.

Read the INITIAL SETUP procedures, and gather the necessary items and personnel. Pay attention to the
warnings. The INITIAL SETUP sheet is described on page v.

iv. Change 3
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CHAPTER 1
INTRODUCTION

Section I. GENERAL INFORMATION
SCOPE

Type of Manual: Unit Maintenance Manual.

Model Numbers and Equipment Names

1. Truck, Tractor, Line Haul: 52,000 GVWR, 6 x 4, M915A2.
2. Truck, Tractor, Light Equipment Transporter (LET): 68,000 GVWR, 6 x 6, w/Winch, M916A1 and M916A2.
3. Truck, Dump, Heavy, Chassis: 6 x 6, M917A1 and M917A1 w/MCS.

Purpose of Equipment: The M915A2 truck tractor is a 6 x 4 prime mover of the M871, M872, and M1062
semitrailers used primarily to transport containers, bulk cargo, and petroleum products over primary and secondary roads
under worldwide climatic conditions in a military environment.

The M916A1 and M916A2 truck tractors are 6 x 6 prime movers of low-bed M172 and M870 semitrailers, used

primarily to transport heavy engineering equipment over primary and secondary roads, and off-roads, under worldwide
climatic conditions in a military environment.

The M917A1 and M917A1 w/MCS dump truck is a 6 x 6 vehicle used to transport, dump or spread aggregate, hot
mix asphalt and similar materials over primary and secondary roads and offroad.

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA
Pam 738-750, The Army Maintenance Management System (TAMMS).

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

When the tactical situation requires that Army materiel be abandoned, refer to TM 750-244-6, Procedures for
Destruction of Tank-Automotive Equipment to Prevent Enemy Use, for procedures on destruction of the vehicle.

PREPARATION FOR STORAGE OR SHIPMENT

Instructions for storage and shipment, including administrative storage, are found in TM 740-901 and MIL-V-
62038D.

Change 3 1-1
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REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS)

If your vehicle needs improvement, let us know. Send us a Quality Deficiency Report. You the user, are the only
one who can tell us what you don't like about your equipment. Let us know why you don't like the design or performance.
Put it on an SF 368 (QDR) and mail it to:

COMMANDER

U.S. Army Tank-automotive and Armaments Command
ATTN: AMSTA-AC-NML

Rock Island, IL 61299-7630

WARRANTY INFORMATION

The vehicles are warranted by Freightliner Corporation in accordance with TB 9-2320-363-15. Warranty starts on
the date found in block 23, DA Form 2408-9 in the logbook. Report all defects in material or workmanship to your
supervisor, who will take appropriate action through your direct and general support maintenance shop.
METRIC SYSTEM

The equipment described herein contains metric components and requires metric common and special tools;

therefore, metric units in addition to English units will be used throughout the manual. An English-to-metric conversion
table is included as the last page of this manual inside the back cover.

1-2 Change 3
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Section Il. EQUIPMENT DESCRIPTION AND DATA

OVERVIEW

This section contains information that may be useful when performing unit maintenance tasks on the M915 family
of vehicles. For additional information, refer to TM 9-2320-363-10.

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
Characteristics:
The M915A2 is used to transport M871, M872, and M1062 semitrailers on line haul missions.

The M916A1 and M916A2 are used to transport M172 and M870 semitrailers carrying
engineering/construction equipment.

The M917A1 and M917A1 w/MCS dump truck is used to transport, dump or spread aggregate, hot
mix asphalt and similar materials over primary and secondary roads and off road.

Capabilities and Features:

All models feature a 4-channel Anti-Lock Brake System (ABS). The ABS is an electronically
controlled braking system that provides the operator significantly improved handling and
controllability. The ABS aids in preventing skids during emergency stops and also provides even
braking where snow, ice, and heavy water are present.

While operating on Class | roads, a fully loaded M915A2 tractor can maintain a speed of 55 mph
(88.5 kph) on level roads and 29 mph (40.22 kph) while ascending a 3 percent grade.

While operating on Class | roads, all other vehicles can maintain a speed of 54 mph (85.3 kph) on
level roads and 25 mph (40.22 kph) while ascending a 3 percent grade.

All models can start and climb a 20 percent grade at Gross Combination Weight Rating (GCWR) in
both forward and reverse directions. All models are capable of operating on side slopes up to 10
percent where adequate traction is available.

All models can ford water up to 20 in (51 cm) deep for 5 minutes without damage or requiring
maintenance before operations can continue.

All models are capable of operation in temperatures from -25°F to +125°F (-320C to +52°C), and to -
40°F (-40°C) with Arctic kit installed.

Average cruising ranges at GCWR with a full tank of fuel will vary based on many conditions. For on-
highway use under full power at 2100 rpm with 400 hp, the fuel rate will be 20.5-21.4 gph (77.6-81.0
Iph). Varying loads; prolonged idle, such as using the Power Take-Off (PTO); off-road driving; and
climatic conditions will affect the rate of fuel consumption.

The minimum turning diameter, curb-to-curb, is 53 ft 9 in. (16.44 m) for the M915A2, 80.0 ft (24.38
m) for the M916A1 and M916A2, and 38.9 ft (11.9 m) for the M917A1 and M917A1 w/MCS.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

1. Engine. Provides power to operate the vehicle and all vehicle subsystems.

2. Rear Motor Mounts. Support engine and transmission assembly.

3. Air Compressor. Supplies compressed air to the brakes and all air operated systems.

4, Fan Clutch. Temperature controlled, air engaged.

5. Alternator. Supplies electrical power for battery charging and electrical system operation.
6. Turbocharger. Produces compressed air for engine.
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7. Engine Hood. Can be tilted forward for easy access to engine.

8.  Front Axle. Non-drive, steering axle supports front of truck on two leaf springs, to minimize road shock.

9. Cab. Provides protection from weather for crew, and contains vehicle controls, gages, and indicators.

10. Battery Box. Contains four 12-volt batteries; also serves as a step.
11. NATO Slave Receptacle. Used when slave starting vehicle.

12. Work Lamp Receptacle. For use with the portable work lamps, provided with the B11.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (CONT)

13. Sliding Fifth Wheel. Slides to accommodate different semitrailers and to adjust the load over the rear
wheels.

14. Pintle Hook. Used for towing smaller trailers.
15. Brake Chambers. Spring loaded to provide safety brakes in the event of air pressure loss.

16. Fuel Tank. Storage of fuel for operation of vehicle.
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M916A1 and M916A2

17. Front Drive Axle. Provides 6x6 mode, for off-road operation.

18. Transfer Case. Allows high/low shifting and engages front drive axle.
19. Hydraulic Winch. Used for lifting semitrailer onto the truck, for coupling.
20. Tail Roller. Allows winch cable rollover, clear of frame components.

M917A1 and M917A1 w/MCS
21. Dump Body. Used for transporting and spreading bulk materials.
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DIFFERENCES BETWEEN MODELS

ITEM Vehicle Model
M915A2  M916A1  M916A2 M917A1/
M917A1
w/MCS
Engine Model DDEC Il ......ccooviiiiiiiiiec, X X
Engine Model DDEC Il ......cocoviviiiiiiiieeceen, X X
Manual Ether Quick-Start ..............cocoeeiviiinnnnns X X
Automatic Ether Quick-Start ................cooeeeenee. X X
Transfer Case ......coocovviiiiiiiiei e X X X
Driving Front AXle ........coovviiiiiiii e X X X
Non-Driving Front AXIe..........ccooveiiiiiiniicenn, X
Highway Tires ......coooviiiiiiiiiiiee e X
On/Off ROAd Tire€S ...ceuieiiiieiiieiiee e X X X
Central Tire Inflation System (CTIS) .................. X
Spare Wheel and Tire Assembly ....................... X X X X
Full 2-Way Sliding Fifth Wheel .......................... X
Full 4-Way Oscillating Fifth Wheel ..................... X X
Tail ROIEr ..o, X X
Hydraulic Winch.............cccooiii e, X X
Tachograph ......cooeoviiiiiii e X X
Datalogger. ....c..ovvveiiiieie X X
Air Conditioner ........coouiiiiiiiii X X

Equipment Data: Performance and specification data, refer to TM 9-2320-363-10.
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Section Ill. PRINCIPLES OF OPERATION

OVERVIEW

This section contains information on the principles of operation of the M915 family of vehicles. The general
functional description of the vehicle's separate systems is contained in this section. Organizational maintenance
personnel should be familiar with the principles of operation of these systems before working on or troubleshooting these
systems.

These systems are:

Engine

Transmission

Transfer Case (All Except M915A2)

Rear Axles

Air and Brakes

Fuel

Cooling

Electrical

Steering

Exhaust

Hydraulic Winch (M916A1 and M916A2) i

Suspension

Central Tire Inflation System (M917A1 and M917A1 w/MCS)
Heating and Air Conditioning System (All Except M915A2 and M915A2 and M916A1)
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The M915 family of vehicles are equipped with the Series 60 Detroit Diesel electronically controlled engine. This
engine is a high-speed, 4-stroke-cycle, diesel engine.

The engine uses an in-line cast iron block and has a cast iron cylinder head that contains a single overhead
camshaft, which actuates all the valves (two intake, two exhaust per cylinder) and operates the fuel injectors. The
vertically alined gear train, located at the front end of the engine in a gear case, contains drive gears for the lubricating oil
pump, crankshaft, camshaft, air compressor drive, fuel pump drive, water pump, and alternator drive.

Each engine is equipped with dual full-flow oil filters, a bypass oil filter, an oil cooler, two fuel oil filters,
turbocharger, starting motor, and electronic engine control system.

Full-pressure lubrication is supplied to all main, connecting, and camshaft bearings and to other moving parts. A
gear-type pump draws oil from the oil pan through a screen and delivers it to the oil filters. From the filter, a small portion
of the oil is delivered directly to the turbocharger by an external oil line. The remainder of the oil flows to the oil cooler and
then enters a longitudinal oil gallery in the cylinder block where the supply divides. Part of the oil goes to the cylinder
head, where it feeds the camshaft bearings and rocker assemblies; the remainder of the oil goes to the main bearings and
connecting rod bearings via the drilled oil passages in the crankshaft. Drilled passages in the connecting rod feed oil to
the piston pin and the inner surface of the piston crown.

Air is supplied by the turbocharger to the intake manifold and into the engine cylinders after passing through an
air-to-air intercooler mounted ahead of the cooling system radiator. The intercooler cools the pressurized intake air
charge coming from the turbocharger before it enters the intake manifold.

Engine starting is provided by an electric starting motor energized by a storage battery. A battery-charging
alternator, with a voltage regulator, serves to keep the battery charged.
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These vehicles are equipped with an Allison HT 740 automatic transmission, incorporating four speeds forward
and one reverse. The transmission features:
A simple, 3-element torque converter transmits power from the engine to te transmission

Torque Converter.
gearing. The torque converter serves as both a fluid coupling and a torque multiplier.

Lockup Clutch. This clutch automatically locks the turbine element of the torque converter to the flywheel. When

the turbine approaches the speed of the pump, hydraulic pressure automatically applies the lockup clutch. With the
lockup clutch applied, engine output is directed to the transmission gearing at a 1. 1 speed ratio. A decrease in speed

automatically releases the lockup clutch.
Planetary Gearing, Clutches. Three planetary gear sets establish the four forward speeds and one reverse in the

HT 740 transmission. The planetaries are controlled by five hydraulic-applied clutches. All gearing is in constant mesh.

It is

Control Valve Body Assembly. The control valve body assembly is the brain of the transmission.
Oil passages, valves, and springs are designed to allow the flow of hydraulic fluid to pre-

hydraulically operated.
designated areas. Through variations of pressure and spring tension, the components in the valve body are hydraulically
moved at the precise time, redirecting fluid to pre-selected locations.
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TRANSFER CASE (ALL EXCEPT M915A2)
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TRANSFER CASE

AIR PUSH
VALVE

CABLE SHIFT
MOUNTING
BRACKET

AIR SHIFT
CHAMBER

The cable shift linkage on the upper part of the transfer case controls high, neutral, and low range. In order for
the front drive axle to be engaged, air pressure must be applied to the air shift chamber. There are two ways to do this:
(1) move the all-wheel drive valve (inside the cab) to the engaged position; or (2) move the shifter to the low position. The
shifting rod on the transfer case is pulled out, which activates an air push valve on the mounting bracket and applies air
pressure to the shift chamber through the shuttle valve.

1-12 Change 3



TM 9-2320-363-20-1

REAR AXLES

HELICAL
oL pump  GEAR

INTERAXLE
INPUT DIFFERENTIAL
SHAFT
ﬁ OUTPUT
{f SHAFT
®
PRE RING GEAR

The forward axle drive units of these tandem axles have single-reduction, through drive carriers. The drive
gearing is made of a two helical gear train and a hypoid ring gear and pinion. Bevel gears are used in the main differential
and the interaxle differential.

The interaxle differential is located behind the upper helical gear on the input shaft. The forward side gear of the
interaxle differential is part of the upper helical gear hub and the through shaft is splined to the rear side gear of the
interaxle differential.

The M916A1, M916A2, and M917A1/M917A1 w/MCS axles are different from the M915A2 axle in the following
components:

The axle has a wider helical driven gear.
There are two notches on the interaxle differential case of the axles. The notches permit the

differential case to clear the helical driven gear when the input shaft assembly is removed from the
carrier.
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| AIR AND BRAKES

NOTE
Refer to TM 5-3805-264-14&P for dump truck MCS circuitry.
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REAR AXLE SPRING
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The air system consists of the air compressor, air holding tanks, and various air lines. Also included in the air
system are the air pressure gages located on the dashboard for the purpose of monitoring the air pressure for safe
operation of all air-operated components of the vehicle.

The dual air brake system consists of two independent air brake systems that use a single set of brake controls.
Each system has its own reservoirs, plumbing, and brake chambers. The primary system operates the service brakes on
the rear axle; the secondary system operates the service brakes on the front axle. Service brake signals from both
systems are sent to the trailer.

Loss of air pressure In the primary system causes the rear service brakes to become inoperative; front brakes will
continue to be operated by the secondary system air pressure. In addition, trailer brakes will be operated by the
secondary system. Loss of secondary system air pressure causes the front axle brakes to become Inoperative; rear
service brakes and trailer brakes will be operated by the primary system.

The warning light and buzzer come on If air pressure drops below 64-76 psi (441-524 kPa) in either system. If

this happens, check the dual system air pressure gage to determine which system has low air pressure. Although the
vehicle's speed can be reduced using the foot brake
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control pedal, either the front or rear service brakes will not be operating, causing a longer
stopping distance. Bring the vehicle to a safe stop, and have the air system repaired before
continuing.

On tractor trailer vehicles if both the primary and secondary systems become inoperative, the
trailer service brakes or spring parking brakes will automatically apply when air pressure drops to
35-45 psi (242-310 kPa The tractor spring parking brakes will automatically apply when air
pressure drops below 45 psi (310 Kpa
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Fuel is drawn from the supply tank through the primary fuel filter by a gear-type fuel pump.
From there, the fuel is forced through the secondary fuel filter and into the fuel inlet manifold in
the cylinder head and to the injectors. Excess fuel ‘is returned, through a restricted fitting, to the
supply tank through the outlet connecting line. Since the fuel is constantly circulating through the
injectors, it serves to cool the injectors and to carry off any air in the fuel system.
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The engine coolant is drawn from the lower portion of the radiator by the water pump and is
forced through the oil cooler and into the cylinder block.

From the cylinder block, the coolant passes up through the cylinder head and, when the
engine is at normal operating temperature, through the thermostat housing and into the upper
portion of the radiator. Then the coolant passes down a series of tubes where the coolant
temperature is lowered by the air stream created by the revolving fan and the motion of the
vehicle.

Upon starting a cold engine or when the coolant is below operating temperature, the coolant

is restricted at the thermostat housing and a bypass pipe from the thermostat housing to the
water pump housing provides water circulation within the engine during the warmup period.
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The electrical system is a 12-volt/24-volt cranking system. The system has four 12-volt
batteries connected” in series-parallel. The cold cranking capacity is 950 amps @ O“F (-18°C)
@ 24 volts. The alternator provides 12/24 volts and 85/15 amps. The blackout lights and starter
are operated by 24 volts; all other systems are 12 volt.
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The power steering system consists of an integral steering gear (which includes a manual
steering mechanism and hydraulic control valve), hydraulic hoses, power steering pump, reservoir
and other components. The power steering pump, driven by the engine, provides the power assist
for the steering system.
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The electrical system is a 12-volt/24-volt cranking system. The system has four 12-volt batteries connected in
series-parallel. The cold cranking capacity is 950 amps 0°F (-180C) 24 volts. The alternator provides 12/24 volts and
85/15 amps. The blackout lights and starter are operated by 24 volts; all other systems are 12 volt.

STEERING

POWER
STEERING

d
\STEERING GEAR

The power steering system consists of an Integral steering gear (which includes a manual steering mechanism
and hydraulic control valve), hydraulic hoses, power steering pump, reservoir, and other components. The power steering
pump, driven by the engine, provides the power assist for the steering system.
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The exhaust system removes exhaust gases from the engine through the exhaust manifold and turbocharger and
into exhaust pipes and a muffler to the atmosphere above the cab.

' HYDRAULIC WINCH (M916A1 AND M916A2)

BRAKE

WINCH
CONTROL
VALVE

TRANSMISSION

DUAL PUMP

The M916A1 and M916A2 are equipped with a full hydraulic winch mounted on the frame behind the cab. The
winch is a fail-safe spring-loaded brake that will automatically set any time the winch control valve is in neutral, or in case

of power failure (hydraulic pressure drops to less than 200 psi). The winch operates at 2100-psi hydraulic pressure from a
dual pump driven by a Power Take-Off (PTO) on the transmission. The rated capacity of the winch is 45,000 Ib (20,250
kg).
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SUSPENSION

NO. 2 SPRING HANGER

The suspension uses leaf springs to cushion road shocks. The springs are mounted on saddle assemblies above
the equalizing beams and are connected at the front ends to spring hangers with spring eye pins through the spring eyes.
The rear ends of the springs have no rigid attachment to the spring hangers and are free to move forward and backward
to accommodate spring deflection.

The leaf springs have a pilot cup forged upward in the main leaf at the center bolt. This cup pilots into a cavity in
the spring top pad to ensure the correct positioning of the spring in the saddle assembly.

There are no adjustments required for alinement of the suspension. The points controlling alinement are:

The location of the spring hangers on the frame as installed by the vehicle manufacturer.

The location of the beam hangers on the axles.
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CENTRAL TIRE INFLATION SYSTEM (CTIS) (M917A1 AND M917A1 W/MCS)

CTIS is used to regulate tire pressure at all wheels. This allows operation of the dump truck on all road surfaces
across a wide variety of terrain, including off road, and when vehicle is stuck due to extreme conditions.

CTIS uses air from the dump truck's air system. Air is routed to the wheels via a dedicated pneumatic system
plumbed from the vehicle's wet tank. An Operator Control Panel (OCP) and Electronic Control Unit module is mounted to

the shift tower inside the cab.

Four air pressures have been programmed into CTIS:

Highway 90 psi (at 60 mph overspeed takes effect)
Cross-country 55 psi (at 40 mph overspeed takes effect)
Sand 40 psi (at 25 mph overspeed takes effect)
Emergency 30 psi (at 10 mph overspeed takes effect)

When the engine is started, tire pressures will be pressures LAST ACHIEVED when vehicle was operated.

Major components of the system are:

OCP/Electronic Control Unit
Modular unit mounted on the
Shift Tower

Wheel Valves

Pneumatic Control Unit

Pressure Switch

Speed Sensor

1-20 Change 3

The OCP allows for operator selection of tire pressures based on road
conditions and displays service codes and system status. The ECU is
The ECU is the control center for the entire CTIS.

Located at each wheel end (at outer wheel of dual wheels). Provides for
inflation of tires from the vehicle's air supply via the Pneumatic Control
Unit, and deflation of tires upon system demand.

A solenoid controlled manifold that receives commands from the ECU
and controls the air system. Also contains the pressure transducer
which transmits pressure readings to the ECU. The unit delivers the
proper control signal to the

appropriate channel.

Acts as an electronic brake priority switch. It prevents CTIS from
consuming air from the wet tank until the air brake system is fully
charged. Therefore, CTIS safeguards safe operating pressures in the
primary and secondary tanks.

Provides the ECU with vehicle speed information.
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HEATING AND AIR CONDITIONING SYSTEM (ALL EXCEPT M915A2 AND M916A1)

The heating and air conditioning unit is mounted under the glove compartment. It is a single unit consisting of a
heater core, air conditioning evaporator coil, blower motor, control valves, and air ducts. The system is turned on by the

mode control lever and the four-speed blower switch, which also controls flow rate. An even cab temperature is
maintained by controlling the coolant flow through the heater core, or refrigerant flow through the evaporator coil.

Major components of the system are:

Expansion Valve

Evaporator Coil

Compressor

Condenser

1-22 Change 3

The expansion valve is the dividing point between the high- and low-
pressure parts of the refrigerant system. High-pressure liquid refrigerant
from the receiver-drier passes through the expansion valve and moves
into the low-pressure area of the evaporator coil.

The evaporator coil, in an area of low pressure in the system, lowers the
boiling point of refrigerant, which causes it to absorb heat from the tubing
walls and fins of the coil. As it absorbs heat, liquid refrigerant quickly
boils and turns into a gas.

The compressor squeezes low-pressure gas from the evaporator coil into
a much smaller space. When gas is compressed, the heat it contains
becomes concentrated. In this way, the gas is made hotter than the
outside air, without adding heat. The compressor also moves refrigerant
through the system.

The condenser turns hot refrigerant gas, coming from the compressor,
into liquid. Because of its location, the condenser transfers heat to air
that is drawn in by the engine fan and by air that is forced into the engine
compartment as the vehicle moves forward.
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THERMOSTATIC EXPANSION
SWITCH VALVE

CONDENSER

EVAPORATOR
COIL
RECEIVER-
COMPR

ESSOR DRIER
Receiver-Drier The receiver-drier is a reservoir and filter that removes water and acids

from the refrigerant.
Heater Core The heater core is a series of fins through which tubing is routed. Engine

coolant flows through the tubes heating the tubes and fins. The heat is
absorbed by air that is forced through the heater core by the blower
motor.

Thermostatic Switch The thermostatic switch engages and disengages the compressor by
monitoring the temperature near the evaporator coil tubes.
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CHAPTER 2
SERVICES AND SCHEDULED VEHICLE MAINTENANCE

SCOPE

This chapter contains information you will need to prepare the vehicle for daily use and to perform preventive and
scheduled maintenance. The following sections are included in this chapter.

Page
Repair Parts, Special Tools; Test, Measurement, and Diagnostic
Equipment (TMDE); and Support EQUIPMENT .......c.iiiiiiiiiieieceeceeeeeeee e nene e 2-1
SEIVICE UPON RECEIPL ...ttt 2-2
Preventive Maintenance Checks and ServiCeS .............cocoieoviiiiiieieeiciee e, 2-3
Painting and ReStENCIliNG MATKINGS ...........verrvieeeaeeieneeeeeeeeeeeee e eeeenes [2-19
General Repair and Cleaning Methods..................cccciii, 2-20)

Section 1. REPAIR PARTS, SPECIAL TOOLS; TEST,
MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT

OVERVIEW

This section includes information on tools and equipment you need to support the M915 family of vehicles.
COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE)

applicable to your unit. Tool kits required for each task in this manual are listed on the INITIAL SETUP page for each
task.

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special tools and support equipment required to maintain the M915 family of vehicles, are listed in the
Maintenance Allocation Chart (MAC), Appendix B of this manual, and in the Repair Parts and Special Tools List (TM 9-
2320-363-24P). Tools that are to be manufactured are described and listed in Appendix D of this manual.

REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and Special Tools List (TM 9-2320-363-24P).
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Section Il. SERVICE UPON RECEIPT

OVERVIEW

This section contains information on what to do when the vehicle is received.

INITIAL SERVICES

1.

Follow all precautions and instructions on tag DD Form 1397, Processing Record for Shipment, Storage, and Issue of
Vehicle and Spare Engines.

Remove all packing and shipping material, such as tape, tie downs, protective covers, and shipping seals.

Remove all Basic Issue Item (BIl), Additional Authorization List (AAL), and Component of End Item (COEI) equipment
and store in accordance with TM 9-2320-363-10.

If batteries have not been serviced, refer to TM 9-6140-200-14.
Service the vehicle in accordance with TM 9-2320-363-10 and Unit PMCS.

Refer to TM 9-2320-363-10 and TM 5-3805-264-14&P and perform functional checks of all major vehicle systems.
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Section Ill. UNIT PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS)

GENERAL

To ensure that the M915 family of vehicles are ready for operation at all times, they must be lubricated and
inspected on a regular basis so that defects may be found before they result in serious damage, equipment failure, or
injury to personnel. [Table 2-1]lists the types, amounts, and temperature ranges of the lubricants required for specified
Intervals. [Table 2-2 contains systematic Instructions on lubrications, inspections, adjustments, and corrections to be
performed by Unit Maintenance to keep the vehicles in good operating condition and read for their primary mission.

EXPLANATION OF TABLE ENTRIES

a. Item Number (Item No.) Column. Numbers in this column are for reference. When completing DA Form 2404
(Equipment Inspection and Maintenance Worksheet), include the item number for the check/service indicating a fault.
Item numbers also appear in the order you must perform checks and services for the interval listed.

b. Interval Column. This column tells you when you must perform the procedure in the procedure column. Intervals
are based on calendar.

(1) Semiannual procedures must be done once every six months.
(2) Annual procedures must be done once each year.

c. Location, Item to Check/Service Column. This column identifies the location and the item to be checked or
serviced

NOTE
The WARNINGs and CAUTIONs appearing in your PMCS table should always be
observed. WARNINGs and CAUTIONs appear before applicable procedures.
These WARNINGs and CAUTIONs must be observed to prevent serious Injury to
yourself and others or to prevent your equipment from being damaged.

d. Procedure Column. This column gives the procedure you must perform to check or service the item listed in the
Item to Check/Service column to know if the equipment is ready or available for its intended mission or for operation. You
must perform the procedure at the time stated in the interval column.

e. Not Fully Mission Capable if: Column. Information in this column tells you what fault will keep your equipment
from being capable of performing its primary mission. If you make check and service procedures that show faults listed in

this column, the equipment is not mission-capable. Follow standard operating procedures for maintaining the equipment
or reporting equipment failure.

GENERAL LUBRICATION PROCEDURES

a. Recommended intervals are based on normal conditions of operation, temperature, and humidity. When
operating under extreme conditions, such as high or low temperatures, fording in water over 20 Inches deep, or exposure
to sand or dust, lubricants should always be changed more frequently. Lubricants that have become contaminated will be
changed regardless of interval. When in doubt, notify your supervisor.
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b. Keep all lubricants in a closed container and store in a clean, dry place away from extreme heat. Keep container

covers clean and do not allow dust, dirt, or other foreign material to mix with lubricants. Keep all lubrication equipment
clean and ready for use.

c. Maintain a good record of all lubrication performed and report any problem noted during lubrication. Refer to DA
Pam 738-750 for maintenance forms and procedures to record and report any findings.
d. Keep all external parts of equipment not requiring lubrication free of lubricants. Before lubrication, wipe

lubrication fittings with a clean rag (Item 34, Appendix C). After lubrication, wipe off excess oil or grease to prevent
accumulation of foreign matter.

e. Refer to FM 9-207 for lubrication instructions in cold weather.
f. Refer to AR 70-12 for use of standardized fuels and lubricants.
g. Oil filters will be changed when:

(1) they are known to be contaminated or clogged,
(2) service is directed by Army Oil Analysis Program (AOAP) laboratory analysis, or
(3) at prescribed hardtime intervals.

h. Engine oil, transmission fluid, and hydraulic fluid must be sampled initially at 90 days of operation as prescribed
by DA Pam 738-750. Thereafter, engine oil and transmission fluid are sampled semiannually and hydraulic fluid is
sampled annually, unless AOAP results dictate otherwise.

i. For equipment under manufacturer's warranty, hardtime oil service intervals shall be followed. Intervals shall be
shortened if lubricants are known to be contaminated or if operation is under adverse conditions (i.e., longer than usual
operating hours, extended idling periods, or extreme dust).

j. Dashed leader lines on illustrations related to lubrication indicate that lubrication is required on both sides of the
equipment.

GENERAL PMCS PROCEDURES

a. Always perform PMCS in the same order so it gets to be a habit. Once you've had some practice, you'll spot
anything wrong in a hurry. If any deficiency is discovered, perform the appropriate troubleshooting task in[Chapter 3 |of
this manual. If any component or system is not serviceable, or if the given service does not correct the deficiency, notify
your Supervisor.

b. Before performing preventive maintenance, read all the checks required for the applicable interval and prepare all

tools needed to make all checks. Have several clean rags (Item 34, Appendix C) handy. Perform ALL inspections at the
applicable interval.

WARNING

Dry cleaning solvent, P-D-680, Is toxic and flammable. Always wear protective
goggles and gloves, and use only in a well-ventilated area. Avoid contact with
skin, eyes, and clothes, and DO NOT breathe vapors. DO NOT use near open flame
or excessive heat. The solvent's flash point Is 100°F-138°F (38°C-59°C). If you
become dizzy while using cleaning solvent, immediately get fresh air and medical
help. If solvent contacts eyes, immediately wash your eyes and seek medical
attention.
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(1) Keep It Clean. Dirt, grease, oil, and debris get in the way and may cover up a serious problem Clean as
you work and as needed. Use dry cleaning solvent (Item 25, Appendix C) on all metal surfaces. Use detergent (Item 6.1,
Appendix C) and water when you clean rubber, plastic, and painted surfaces.

(2) Rust and Corrosion. Check metal parts for rust and corrosion. If any bare metal or corrosion exists, clean
and apply a light coat of lubricating oil (Item 18.1, Appendix C). Report it to your supervisor.

(3) Bolts, Nuts, and Screws. Check bolts, nuts, and screws for obvious looseness, missing, bent, or broken
condition. You can't try them all with a tool, but look for chipped paint, bare metal, or rust around bolt heads. If you find
one you think is loose, tighten it.

(4) Welds. Look for loose or chipped paint, rust, or gaps where parts are welded together. If you find a bad
weld, report it to your supervisor.

(5) Electric Wires and Connectors. Look for cracked or broken insulation, bare wires, and loose or broken
connectors. Tighten loose connectors and ensure that the wires are in good condition.

(6) Hydraulic Hoses and Lines Look for wear, damage, and signs of leaks. Ensure that clamps and fittings
are tight. Wet spots indicate leaks, but a stain around a fitting or connector can also mean a leak. If a leak comes from a
loose fitting or connector, tighten it. If something is broken or worn out, correct it if authorized by the Maintenance
Allocation Chart (Appendix B). If not authorized, notify your supervisor.

(7) Fluid Leakage. It is necessary for you to know how fluid leakage affects the status of your truck. The
following are definitions of the types/classes of leakage you need to know to be able to determine the status of your truck.
Learn and be familiar with them, and remember - when in doubt, notify your supervisor.

Leakage Definitions for PMCS

Class | Leakage indicated by wetness or discoloration, but not great enough to form drops
Class Il Leakage great enough to form drops, but not enough to cause drops to drip from the item
being checked/inspected.
Class Il Leakage great enough to form drops that fall from the item being checked/inspected.
CAUTION

Operation Is allowable with Class | and Class Il leakage. WHEN IN DOUBT, NOTIFY
YOUR SUPERVISOR. When operating with Class | or Class Il leaks, check fluid
levels more frequently. Class lll leaks must be reported immediately to your
supervisor. Failure to do this will result In damage to vehicle and/or components.
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PMCS INITIAL SETUP

a. General.

(1) This paragraph lists tools, materials, and personnel required for PMCS and lubrication.

TM 9-2320-363-20-1

(2) Mandatory replacement parts for PMCS and lubrication are listed before Unit PMCS,|Table 2-2

b. Tools.

@)
)
©)

Common No. 1 shop set (Item 101, Appendix B).
General mechanic's tool kit (Item 105, Appendix B).
Tensiometer, belt (Item 139, Appendix B).

c. Materials.

@)
)
©)
(4)
(%)
(6)
(7)
®)
)
(10)
(11)
(12)
(13)
(14)

Antifreeze (Item 4 or 4.1, Appendix C)

AOAP sampling kit

Detergent (Item 6.1, Appendix C)

Dry cleaning solvent (Item 25, Appendix C)

GAA grease (Item 14, Appendix C)

Lubricating oil, OE/HDO 10 (Item 16, Appendix C)
Lubricating oil, OE/HDO 40 (Item 17, Appendix C)
Lubricating oil, OE/HDO 15/40 (Item 18, Appendix C)
Lubricating oil, OE/HDO 30 (Iltem 18.1, Appendix C)
Lubricating oil, OEA (Item 22, Appendix C)
Lubricating oil, GO 85/140 (Item 19, Appendix C)
Lubricating oil, GO 80/90 (Item 20, Appendix C)
Lubricating oil, GO 75 (Item 21, Appendix C)

Rags (Item 34, Appendix C)

d. Personnel.

1)
)

Driver/Operator
Unit Maintenance Mechanic
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Table 2-1. Lubrication Data

TM 9-2320-363-20-1

Expected Temperatures*

Lubricant/ Refill +6°F to +122°F -4°F to +50°F -67°F to +32°F
Component Capacity (-14°C to +50°C) (-20°C to +10°C) (-55°C to 0°C)
OE/HDO
(MIL-L-21 04)
Lubricating Oil, ICE,
Tactical
OEA
(MIL-L-46167)
Lubricating Oil, ICE,
Arctic
Engine Crankcase w/ 41 Qt
Filters (38.8 L)
Transmission 33 Qt
(31.2 L) See Chart B
Transfer Case 5Qt
(All Except M915A2) (4.7L) See Chart C
Power Steering 2 Qt
Reservoir (1.9L) [See Chart Al
Winch Reservoir 42 Gal
(M916A1 & M916A2) (159 L) [See Chart DI
Winch Cable
(M916A1 & M916A2) As Reqd ee Chart A
GO
(MIL-L-2105)
Lubricating Oil, Gear,
Multipurpose
Front Axle Wheel
Bearings (M915A2) As Reqd ee a
Front Axle Differential 13.5 Qt
(All Except M915A2) (12.8 L)
Rear Axle Differential, 13 Qt
Forward-Rear (12.3 L)
(M915A2) See Chart E
Rear Axle Differential, 145 Qt
Rear-Rear (M915A2) (13.7 L) See Chart E
Rear Axle Differential,
Forward-Rear 22 Qt
(All Except M915A2) (20.8 1) See Chart E
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Lubricant/
Component

Refill
Capacity

Expected Temperatures*

+6°F to +122°F
(-14°C to +50°C)

-4°F to +50°F
(-20°C to +10°C)

-67°F to +32°F
(-55°C to 0°C)

Rear Axle Differential,
Rear-Rear
(All Except M915A2)

23 Qt
(21.8 1)

Winch Drum
(M916A1 & M916A2)

5Qt
(4.7 L)

See Chart E

GAA

(MIL-G-10924)

Grease, Automotive and
Atrtillery

As Reqd

All Temperatures

ANTIFREEZE
(MIL-A-46153)
Ethylene Glycol,
Inhibited, Heavy Duty

ANTIFREEZE
(MIL-A-11755)
Ethylene Glycol,
Arctic Grade

Engine Radiator

65 Qt
(61.5 L)

* For arctic operation, refer to FM 9-207
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CHART A - ENGINE AND POWER STEERING RESERVOIR

TM 9-2320-363-20-1

(MIL-L-46167)

OEIHDO-15/40
(0-1236)

OE/HDO-10 *
(0-237)

OE/HDO-30
(0-238)

OE/HDO-40
(N/A)

OEA *

(0-183)

EXPECTED TEMPERATURE
°F [-70|-60|-50|-40]|-30|-20(-10| O |+10|+20|+30 | +40|+50 [ +60 [ +70 | +80 | +90 |+100|+120
Lubricant °cC | -57|-51|-46|-40|-34(-29|-23|-18|-12| -7 | -1 | +4 [+10 | +16 | +21 | +27 | +32 | +38 [ +49
OE/HDO Lubricating Oil, ICE,
(MIL-L-2104) [Tactical
OEA Lubricating Oil, ICE, Arctic

*If OEA lubricant is required to meet the low expected-temperature range, OEA lubricant is to be used in lieu of OE/HDO-10 lubricant
for all expected temperatures where OE/HDO-10 is specified.

CHART B - TRANSMISSION

(MIL-L-46167)

OE/HDO-15/40
(0-1236)

OE/HDO-10 *
(0-237)

OEA *
(0-183)

EXPECTED TEMPERATURE
°F|-70]-60|-50|-40(-30|-20 | -10| O |[+10|+20|+30|+40|+50 |+60|+70 | +80 | +90|+100 [+120
Lubricant °C|-57|-51|-46|-40 | -34(-29 | -23 | -18 | -12 | -7 -1 +4 [ +10 [ +16 | +21 | +27 | +32 | +38 | +49
OE/HDO Lubricating Oil, ICE,
(MIL-L-2104) [Tactical
OEA Lubricating Oil, ICE, Arctic

P

*If OEA lubncant is required to meet the low expected-temperature range, OEA lubricant Is to be used in lieu of OE/HDO-15/40
lubncant for all expected temperatures where OE/HDO-10 and OE/HDO-15/40 are specified
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CHART C - TRANSFER CASE (ALL EXCEPT M915A2)

TM 9-2320-363-20-1

EXPECTED TEMPERATURE
°F|-70|-60|-50|-40|-30|-20|-10| O |[+10 |+20|+30|+40|+50 |+60|+70 [ +80 | +90 [+100 [+120
Lubricant °c|-57|-51|-46|-40 | -34|-29 -23(-18(-12 | -7 | -1 | +4 | +10 | +16 | +21 | +27 | +32| +38 | +49
OE/HDO Lubricating Oil, ICE,
(MIL-L-2104) [Tactical
OEA Lubricating Oil, ICE, Arctic
(MIL-L-46167)
OE/HDO-40
(N/A)
OEA *
(0-183)

*If OEA lubricant is required to meet the low expected-temperature range, OEA lubricant isto be used in lieu of OEIHDO-10 lubricant
for all expected temperatures where OEIHDO-10 is specified.

CHART D - WINCH RESERVOIR (M916A1 AND M916A2)

EXPECTED TEMPERATURE
°F|-70|-60|-50|-40|-30|-20|-10| O |[+10 |+20(+30|+40|+50 |+60|+70 [ +80 | +90 [+100 +120
Lubricant °c|-57|-51|-46|-40 | -34|-29 | -23(-18(-12 | -7 | -1 | +4 |+10 | +16 | +21 | +27 | +32| +38 | +49
OE/HDO Lubricating Oil, ICE,
(MIL-L-2104) [Tactical
OEA Lubricating Oil, ICE, Arctic
(MIL-L-46167)
OE/HDO-10 *
(2- 237)
OEA *
(0-183)

*If OEA lubricant is required to meet the low expected-temperature range, OEA lubricant is to be used In lieu of OEIHDO-10 lubricant
for all expected temperatures where OEIHDO-10 is specified
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CHART E - FRONT AXLE WHEEL BEARINGS (M915A2),

AXLE DIFFERENTIALS, AND WINCH DRUM (M916A1 AND M916A2)

TM 9-2320-363-20-1

EXPECTED TEMPERATURE
°F|-70| 60| -50|-40|-30|-20|-10| O |+10|+20|+30 [+40|+50 |+60|+70 | +80 [ +90 |+100 |+120
Lubricant °C|-57|-51]|-46|-40 | -34|-29 | -23 | -18 | -12 | -7 -1 +4 | +10 | +16 | +21 | +27 | +32| +38 | +49
GO Lubricating Oil, Gear,
(MIL-L-2105)  [Multipurpose
GO-75
(0-186)
GO-80/90
(0-226)
GO-85/140
(0-228)
CHART F - ANTIFREEZE
EXPECTED TEMPERATURE
°F|-90|-80|-70|-60|-50|-40|-30(-20(-10| O |+10|+20|+30 |+40|+50 | +60 | +70| +80 | +90
Lubricant °c|-68|-62|-57|-51|-46|-40 | -34(-29(-23|-18|-12| -7 | -1 | +4 [+10 | +16 | +21| +27 |+32

MIL-A-46153  |Antifreeze, Ethylene

Glycol, Inhibited, Heavy

Duty
MIL-A-11755 |Antifreeze, Arctic Grade
MIL-A-46153 W
MIL-A-11755
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PMCS MANDATORY REPLACEMENT PARTS LIST

NOTE

TM 9-2320-363-20-1

Refer to TM 9-2320-363-24P for more information on mandatory replacement parts.

Semiannual
Nomenclature

Power steering reservoir, filter element
Transmission (external), filter element
Fuel filter, filter elements

Engine oil, filter element, bypass
(M915A2 and M916A1)
Engine oil, filter element, fullflow

Annual
Nomenclature

Forward-rear differential, filter element
Front axle, oil seal (M915A2)
Front axle, oil seal (all except M915A2)
Forward-rear axle, oil seal (M915A2)
Forward-rear axle, oil seal (all except M915A2)
Rear-rear axle, oil seal (M915A2)
Rear-rear axle, oil seal (all except M915A2)
Air dryer, canister cartridge kit
(M915A2 and M916A1)
Air dryer, canister cartridge kit
(all except M915A2 and M916A1)
Hydraulic winch reservaoir, filter element
(M916A1 and M916A2)
Hydraulic winch reservaoir, filter element
(M916A1 and M916A2)
Water filter, filter element
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P/N

83213D
25010335
R90-DDC-01
TP916 (OEM)
25011188

25010495

P/N

3280-V-8394
35066
1367260
47697

47697

47697

47690
KAF953

R950011
74011
74001

WEF-2077

NSN
4330-01-330-8203
4330-01-132-4842
2910-01-022-8183
2945-01-370-6717

2940-01-197-7106

NSN
2940-00-586-4792

5330-01-149-9677
5330-01-164-8552

5330-01-346-3804
4330-01-332-6058

4330-01-330-0670

4330-01-085-6291

2910-01-274-1915



Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles.

TM 9-2320-363-20-1

Item
No.

Interval

Location

Item to Check/
Service

Procedure

Not Fully Mission
Capable if:

Semi-
annual

Semi-
annual

Road Test,
Starter

Road Test,
Engine and
Engine
Compartment

WARNING

Unless otherwise specified, perform all

lubrication and preventive maintenance

checks and services with truck on level
ground, transmission in N (Neutral),
parking brake applied, and engine off.
Failure to follow this warning may
result In personnel injury.

NOTE

To validate the vehicle's warranty,
an initial service must be
completed at 5000 miles. All other
services will be scheduled from the
Initial 5000 mile service.

For PMCS and lubrication of
M917A1/M917A1 w/MCS Dump
Truck Body, refer to TM 5-3805-
264-14&P.

Performall operator PMCS, as
appropriate, while performing road
test (TM 9-2320-363-10). Drive at
least 5 mi (8 km) to give enough
time to detect malfunctions.

While starting vehicle, listen for unusual
noises and difficult cranking of starter.

a.

Listen for unusual noises, hesitation,
and varying Idle speed. Observe
accelerator response.

Ensure that engine does not exceed
maximum governed speed (2100
rpm).

Check Instrument panel for proper
operation of switches, gages, and
Indicator and warning lights (TM 9-
2320-363-10).
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
NOTE
Refer to TM 9-2320-363-10 for
operation of brake components.
3 Semi- Road Test, a. Test braking response to brake pedal.
annual Brakes Response should be immediate.

pull or chatter.

c. After stopping vehicle, with
immediate.

d. With vehicle on downgrade and
transmission in N (Neutral), set
move.
engine Jake brake and check
and 6 cylinders braking power).
braking.

WARNING

brakedrum. Wheel hubs and

serious burns.

or Inoperative brakes.

b. At approximately 30 mph (48 kph),
apply brake pedal. Vehicle should
stop smoothly without noticeable side

transmission in gear, release brake
pedal. Wheel brake release should be

parking brake. Vehicle should not

e. Start vehicle moving downhill. Engage
operation In all switch positions (2, 4,

Ensure that vehicle speed drops in
each position, with maximum braking
power with all 6 cylinders engaged In

Cautiously feel each wheel hub and

brakedrums may be hot. Failure to
follow this warning may result In

f.  Immediately after road test, carefully
check and compare each wheel hub
and brakedrum for overheating, which
could Indicate a dragging brake. A
cool wheel hub and brakedrum could
mean Improperly adjusted, defective,
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
4 Semi- | Road Test, Inter- | Check operation of interaxle lockout
annual | axle Lockout (M915A2) or all-wheel drive (all except
(M915A2) or All- | M915A2) (TM 9-2320-363-10).
Wheel Drive
(All Except
M915A2)
5 Semi- | Road Test, Check vehicle response to steering
annual | Steering wheel action. Vehicle should respond
quickly. With vehicle on straight level
ground, lightly hold steering wheel to
check for pull or wander. With vehicle in
motion, free play should be no more
than 2 %2 in. (6.4 cm) in either direction.
6 Semi- | Road Test, Observe how vehicle responds to road
annual | Suspension shocks. Shifts, knocks, or constant
bouncing indicate possible malfunctions.
7 Deleted
8 Deleted
9 Semi- |Engine a. Check all oil lines, fittings and
annual |Compartment, hoses for leaks.
Engine b. Check oil filter housing, oil pan

and oil pan drain plug for leaks.
Tighen or replace any damaged

component, if authorized.

c. Check rocker arm cover for

leaks. Tighten or replace any
damaged component, if authorized.
d. Check mounting hardware and
attaching hardware for looseness.

Tighten or replace any damaged
component, if authorized.

Pages 2-16 and 2-17 were deleted
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

b. Check alternator mounting for loose-
ness. Inspect alternator bracket and
attaching hardware for cracks,
bends, and loose mounting. Replace
damaged components as needed
(page 4-149 and 4-153.0).

c. Use a belt tension gage placed at the
center of the longest belt free-span to
check belt tension. Gage should regis-
ter 60-80 |Ib-ft (81-108 N.m) for
M915A2 and M916A1. Gage should
register 90-100 Ib-ft (122-136 N.m) for
all other models. Adjust tension as
required (page 4-154 and 4-155.0).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
Diesel fuel is flammable. DO NOT
work on fuel system in presence of
sparks or open flame. To do so could
result in serious injury to personnel.
10 Semi- | Engine a. Replace all fuel filter elements (page
annual | Compartment, 4-44).
Fuel System b. Inspect fuel lines, fuel tank, and fuel
system components for leaks and
damage. If authorized, replace dam-
aged components (page 4-38).
1" Semi- | Engine a. Check for loose, missing, worn, bro-
annual | Compartment, ken, frayed, or cracked drive belts
Drive Belts and (5).
Pulleys

218
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
11 Semi- Engine d. Checked for cracked pulleys or
(Cont) annual Compartment, pulleys out of alignment.
Drive Belts and
Pulleys
WARNING
If NBC exposure is suspected, all air
filter media should be handled by
personnel wearing protective
equipment. Consult your NBC Officer
or NBC NCO for appropriate handling
or disposal procedures.
12 Semi- Engine a. Check air cleaner, hoses, and air
annual Compartment, cleaner seal for proper installation,
Air Intake cracks, breaks, or loose connections
System that could let unfiltered air into air
Intake system.
b. Check air cooler Intake screen for
debris and damage.
c. Check air Intake filter element for
clogging and weatr.
NOTE
Refer to TM 750-651 for cooling
system service Information.
13 Semi- Engine a. Remove debris from cooling fins and
annual Compartment, check for bent fins.
Cooling System
b. Inspect radiator and charge air cooler
for leaks.
c. Check radiator hoses for cracks,
bulges, or soft spots. Ensure that
hose clamps are tight.
d. Check radiator cap, gaskets, and
rubber isolator mounts and fan
shroud for cracks and leaks.
e. Inspect water pump for leaks.
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Item
No.

Interval

Location

Item to Check/
Service

Procedure

Not Fully Mission
Capable if:

14

Semi-
annual

Engine

Compartment,
Power Steering

Components

a.

Inspect power steering pump and

reservoir (7) for leaks, cracks, loose
hoses, or other damage.

b.

Remove plug (8) from reservoir (7)
and drain fluid into a suitable
container.

Replace filter element (page 4-616).

Install plug (8). Fill reservoir (7)
through dipstick (6) opening with
OEIHDO (Items 16 through 18.1 or
22, Appendix C). Capacity is
approximately 2 gt (1.9 I).

Start engine (TM 9-2320-363-10).
Bring to operating temperature. Turn
steering wheel in both directions to
circulate power steering fluid.

Check level of fluid on dipstick (6).
Add fluid as required until level
shows within correct range on
dipstick.
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
15 Semi- Engine a. Inspect wiring for frays, splits,
annual Compartment, missing insulation, or poor
Electrical connections. Make repairs as
Components needed and as authorized.
b. Check alternator wiring for frays,
splits, missing Insulation, and loose
terminal connections. Make repairs
as needed, If authorized.
16 Semi- Cab Floor and Remove foot brake valve from firewall.
annual Engine Lubricate sliding surfaces of plunger and
Compartment adapter bore with silicone grease (ltem
Firewall, 15.1, Appendix C). Reinstall foot brake
Foot Brake valve (page 4-572).
Valve
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Cont).

Item
No.

Interval

Location

Item to Check/
Service

Procedure

Not Fully Mission
Capable if:

17

Semi-
annual

Battery Box,
Batteries

WARNING

To avoid eye Injury, eye protection
is required when working around
batteries. Do not smoke, use open
flame, make sparks, or create other
Ignition sources around batteries.
If a battery is giving off gases, it
can explode and cause Injury to
personnel. Remove all jewelry
such as I.D. tags, rings, watches,
and bracelets. If jewelry contacts
battery terminal, a direct short will
result in instant heating of tools,
damage to equipment, and cause
Injury to personnel.

CAUTION

To reduce battery damage, do not
remove batteries from battery box
unless battery compartment is
corroded (greenish/white powder)
or during battery replacement.
Do not jerk or pull on battery
cables during visual inspection.
Battery replacement will be
performed only by Unit
Maintenance personnel.

Remove batteries from battery box
(page 4-254).

Check for damaged or missing filler
caps.

Check for damaged terminal posts.

Check electrolyte level (TM 9-6140-
200-14).
Check and record specific gravity of
each cell in all batteries (TM 9-6140-
200-14).

. Filler caps are damaged
. Terminal posts are
. Electrolyte is not at

. Specific gravity Is not

or missing.
damaged.
proper level.

within standards.

2-18.4 Change 3



TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
17 Semi- | Battery Box, f. Check battery cables for frays, splits, | f. Cables are  missing,
(Con’t) | annual | Batteries and breaks. frayed, split, or broken.
g. Clean battery box.
h. Install batteries (page 4-254).
i. Coat terminals lightly with grease
(Item 14, Appendix C).
Exhaust pipe and muffler can become
very hot during vehicle operation. Be
careful not to touch these parts with
bare hands or allow body to come in
Contact with exhaust pipe and muf-
fler. Exhaust system parts can
become hot enough to cause serious
burns.
18 Semi- | Exhaust System | a. Inspect exhaust manifold, exhaust
annual pipes, muffler, and tailpipe for leaks.
Check for damaged pipes, loose
clamps, and damaged gaskets and
seals. Replace damaged compo-
nents as needed (page 4-88).
b. Check that raincap operates freely.
19 Semi- | Air System, a. Fully charge air system (TM 9-2320-
annual | Brakes (All Mod- 363-10).

els) and Central
Tire Inflation
System (CTIS)
(M917A1/
M917A1 w/MCS)

Listen for sounds of leaks in all air
lines and at valves and fittings.

With air system fully pressurized,
apply a solution of detergent (Item
6.1, Appendix C) and water to air
lines, valves, and fittings. Tighten
loose connections. Make repairs as
needed (pages 4-401 and 4-582).

Inspect CTIS hoses at wheels for
signs of chafing, rubbing, dry rot,
punctures, or cuts. Replace hoses as
needed (page 4-582).

Change 3 2-18.5




TM 9-2320-363-20-1

for the M915 Family of Vehicles (Con’t).

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
19 Semi- | Air System, e. Ensure that all air lines are not kinked
(Con’t) | annual | Brakes (All Mod- and that they are properly supported.
els) and Central
Tire Inflation
System (CTIS)
(M917A1/
M917A1 w/MCS)
20 Semi- | AirConditioning | Leak test air conditioning system (page
annual | System, (All 4-878).
Except M915A2
and M916A1)
21 Semi- | Under Vehicle, a. Inspect frame and side rails for
annual | Frame and cracks, breaks, bends, wear, deterio-
Crossmembers ration, and loose bolts.

b. Inspect crossmembers for weld
breaks, wear, and missing capscrews
and rivets.

22 Semi- | Vehicle Exterior | a. Inspect for corrosion in accordance
annual with TB 43-0213.

b. Inspect cab glass and doors, fenders,
stowage boxes, and brackets for
damage.

23 Deleted
24 Deleted
2-18.6 Change 4
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
25 Semi- | Front Axle . (M915A2). Apply grease (ltem 14,
annual | Steering Appendix C) to grease fittings (15) at
Components, top and bottom of steering knuckle
Lubrication (17) until old lubricant is purged and

fresh grease comes out areas indi-
cated by arrows (16). Perform ser-
vice at both axle ends.

Change 4 2-18.7




TM 9-2320-363-20-1

for the M915 Family of Vehicles (Con’t).

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

Item
No.

Interval

Location

Item To
Check/
Service

Procedure

Not Fully Mission
Capable If:

25
(Con’t)

Semi-
annual

Front Axle

Steering

Components,
Lubrication

If excess grease accumulates at front
axle ball exterior between services,
notify Direct Support Maintenance.
Ball seal may be worn or leaking.

b. (All except M915A2). Remove bot-
tom plug (19) and lubricate trunnion
bearing and universal joint top
grease fitting (18) with grease (ltem

grease comes out bottom plug open-
ing. Wipe off excess grease from
bearing exterior. Install bottom plug.

18

19

c. (M915A2). Lubricate two tie-rod end
grease fittings (20) with grease (ltem
14, Appendix C).

tie-rod end grease fittings (26) with
grease (ltem 14, Appendix C).

C).

14, Appendix C). Stop when new

d. (All except M915A2). Lubricate two

e. Lubricate two drag link grease fittings
(25) with grease (ltem 14, Appendix

2-18.8 Change 3

Page 2-18.9 through 2-18.12 were deleted.




Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
25 Semi- Front Axle f.  Lubricate steering column fitting (23)
(Cont) annual Steering and two U-joint grease fittings (22)
Components, with grease (Item 14, Appendix C).
Lubrication Observe purging from all seals until

new grease comes out. If grease
does not purge, manipulate U-joints
until purging occurs.

CAUTION

seal leakage.

g. Lubricate grease fitting (21) on

Appendix C).

Do not use an automatic or power
grease gun on fitting on trunnion
side of steering gear, because the
rate of flow Is too high. High flow
rate could force grease Inside high-
pressure  seal, contaminating
hydraulic system and promoting

trunnion side of steering gear, near
output shaft, with grease (Iltem 14,

Change 3 2-18.13



Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Item
No.

Interval

Location

Item to Check/
Service

Procedure

Not Fully Mission
Capable if:

26

Semi-
annual

Front Axle
Steering

Components,
Inspection

Check for looseness in steering
column U-joints.

Check steering gear for leaks and
loose mounting bolts and
components. Tighten or replace any
damaged component, if authorized.

Check tie-rod and drag link for
movement by attempting to move by
hand. Visually check ball joint ends
for worn or damaged dust seals. If
movement or damage is present,
make repairs if authorized.

Inspect all steering lines and fittings
for looseness, damage or leaks.
Tighten if loose or replace if
damaged (page 4-613).

Check adjustment of front axle
steering stops (27). With brakes fully
applied, turn steering wheel to one
side to end of travel. Check both
sides of vehicle for interference at
tires and wheels. Minimum clearance
is /2 In. (1.3 cm) from any fixed object
and 314 in. (1.9 cm) from any moving
object. Repeat for opposite end of
steering wheel travel. Make
adjustments as required (page 4-
399).

2-18.14

Change 3
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
ltem Item to Check/ Not Fully Mission
No. Interval Service Procedure Capabile if:
27 Semi- Front Axle, a. Inspect spring leaves for cracks and
annual Suspension breaks.
b. Inspect spring clips, saddles, saddle
caps, spring hangers, and attaching
hardware for looseness, cracks, or
other damage. Tighten or replace
any damaged component, if
authorized.
c. Check for loose screws and missing

When lubricating front axle suspension

and damaged front axle mounting
hardware.

NOTE

components, vehicle must be raised to
take weight off suspension to permit
lubrication to reach bearing surfaces.

d.

Lubricate three spring grease fittings
(24) with grease (ltem 14, Appendix
C).

Change 3 2-18.15
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
28 Semi- Front Axle Lubricate grease fitting (29) at each slack
annual Brake adjuster with grease (Iltem 14, Appendix
Components, C) until new grease flows from pressure
Slack Adjusters relief valve in pawl capscrew (28).
29 Semi- Front Axle Lubricate grease fitting (30) at each
annual Brake camshaft bracket with grease (Item 14,
Components, Appendix C).
Camshaft
Bushings

2-18.16 Change 3



for the M915 Family of Vehicles (Con’t).

TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
30 Semi- | Front Axle, Remove filler plug (31) and check level
annual | Differential (All | of fluid in differential. When housing is

Except M915A2)

cold, level should be even with bottom of
filler plug opening. As required, add gear
lubricating oil (Item 19, 20, or 21, Appen-
dix C).

! I Do not use this
plug for filling

Front Differential

Change 4

2-18.17/(2-18.18 Blank)
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
32 Semi- Drivelines Check for looseness or side play in
annual front and rear drivelines. There

should be no play at U-Joints. Check
for bends, cracks, and missing
weights. Make repairs as needed
(page 4-385).

Check that U-Joint mounting screw
torque is 33-38 Ib-ft (44-52 N.m).

Inspect for loose or worn bearings,
damaged seals, and damaged or
missing grease fittings. Make repairs
as needed (page 4-385).

Using a hand-type grease gun,
lubricate five grease fittings (36) at
each driveline with grease (ltem 14,
Appendix C) until purging takes place
at air hole in the end of the slip yoke.
Cover pressure relief hole while
lubricating.

Inspect for damaged or leaking input
or output shaft seals (37). If damaged
or leaking, notify Direct Support
Maintenance.

Change 3 2-18.19
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
33 Semi- Hydraulic Unwind entire length of cable (TM
annual Winch, Winch 9-2320-363-10). Soak cable with clean
Cable (M916A1 OE/HDO (Item 18.1, Appendix C) and
and M916A2) clean with a brush. Wipe off excess oil
and coat cable with grease (Item 14,
Appendix C) before rewinding on drum.
34 Semi- Hydraulic a. Remove filler plug (39) and check
annual Winch, Winch level of oil in drum (38). Level should
Drum (M916A1 be even with bottom of filler plug
and M916A2) opening.
b. If level is low, fill drum (38) with gear
lubricating oil (Item 19, 20, or 21,
Appendix C) through filler plug (39)
opening. Approximate capacity is 5 gt
(4.7 1). Install filler plug.
When lubricating rear axle suspension
components, vehicle must be raised to
take weight off suspension to permit
lubrication to reach bearing surfaces.
35 Semi- Rear Axles, a. Lubricate spring grease fitting (42)
annual Suspension Inside vehicle frame with grease

(Item 14, Appendix C).

b. (All except M915A2). Lubricate
equalizing beam grease fitting (41)
with grease (Item 14, Appendix C).

2-18.20 Change 3



TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
35 Semi- Rear Axles,
(Cont) annual Suspension
c. Inspect spring leaves for cracks or
breaks.
d. Inspect spring clips, saddles, saddle
caps, spring hangers, and attaching
hardware for looseness, cracks, or
other damage. Tighten or replace
damaged components if authorized.
e. Check equalizing beam rubber
bushings (43) for splitting or
deterioration. Notify Direct Support
Maintenance of any damage found.
36 Semi- Rear Axle a. (M915A2 andM916A1). Check
annual Brake Compo- length of spring brake chamber push
nents, Slack rods. Minimum length must be "/, in.
Adjusters (12.7 mm). If not, adjust slack

adjusters (page 4-446.1 or 4-448).

Change 3 2-18.21
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
36 Semi- Rear Axle b. Lubricate grease fitting (29) at each
(Cont) annual Brake Compo- slack adjuster with grease (Iltem 14,
nents, Slack Appendix C) until new grease flows
Adjusters from pressure relief valve in pawl
capscrew (28).
37 Semi- Rear Axle
annual Brake Compo- camshaft bracket with grease (Item 14,
nents, Appendix C). M
Camshaft
Bushings
38 Semi- Rear Axles, Remove breather (44) from each axle.
annual Breathers Clean and reinstall (page 4-400.1).

2-18.22 Change 3
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS) for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
39 Semi- Rear Axles, Remove filler plugs (45) and check level
annual Differentials of fluid in differentials. When housing is
cold, level should be even with bottom of
filler plug opening. As required, add gear
lubricating (Item 19, 20, or 21, Appendix
C). Install filler plugs.
FORWARD-REAR AXLE REAR-REAR AXLE
40 Semi- Rear of a. Lubricate four pintle hook grease
annual Vehicle, Pintle fittings (48) with grease (Item 14,
Hook Appendix C).

b. Check pintle hook (49) for proper
operation. Ensure that mounting
hardware is tight.

Change 3 2-18.23



TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Cont).

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
41 Semi- Rear of Lubricate two tail roller grease fittings
annual Vehicle, Tail (50) with grease (Item 14, Appendix C).
Roller (M916A1 Rotate tail roller while lubricating.
and M916A2)

42 Semi- Rear of Lubricate taillight grease fitting (51) with
annual Vehicle, grease (Item 14, Appendix C).
Taillights
(M915A2 and
M916A1)

0

43 Semi- Cab Check seats and seat belts for loose
annual Compartment, mountings and damage. Replace
Seats and Seat seat/seat mounts if damaged. Replace
Belts seat belts if any seat belt system shows

cuts, fraying, extreme wear, abrasions to
seat belt webbing or damage to buckle or
latch plate retractor hardware.

2-18.24 Change 3



Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Cont).

TM 9-2320-363-20-1

Location
Item Item to Check/ Not Fully Mission
No. Interval Service Procedure Capable if:
44 Annual Engine Apply grease (Item 14, Appendix C) to
Compartment, tachometer drive and fan hub grease
Tachometer fittings (52).
Drive and Fan
Hub (M915A2
and M916A1)
45 Annual Engine a. Test, drain, and refill cooling system
Compartment, in accordance with TB 750-651 and
Cooling System page 4-141). Use antifreeze (Item 4
or 4.1, Appendix C).
b. Change water filter element (page 4-
144).
NOTE
Location of air dryer(s) differs for
different model trucks.
46 Annual Air Dryer(s) Service air dryer(s) (page 4-560 or 4-

561.0).

Change 3 2-18.25
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for the M915 Family of Vehicles (Con’t).

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

Item
No.

Interval

Location

Item To
Check/
Service

Procedure

Not Fully Mission
Capable If:

48

Annual

Transfer Case,
Speedometer
Angle Drive
(M916A1)

Apply grease (ltem 14, Appendix C) to
grease fitting (53).

2-18.26 Change 4

Pages 2-18.27 through 2-18.30 were deleted.




for the M915 Family of Vehicles (Con’t).

TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
52 Annual | Front and Rear | Remove, clean, inspect, pack, install,
Wheels, Wheel | and adjust wheel bearings (Page 4-582).
Bearings
53 Annual | Front and Rear | Check brakeshoe linings for a minimum
Wheels, Brake- |thickness of 1/4 in. (6.5 mm). Replace
shoe Linings worn or damaged brakeshoes (page 4-
401).
54 Annual | Front Axle, Stop | Check front axle stop cushions for wear
Cushions or deterioration.
55 Annual | Data Plates Check data plates to ensure legibility.
56 10,000 | Engine a. With engine warm, remove drain plug
Miles or | Compartment, (58) from oil pan and completely
Annual | Engine drain oil from crankcase.
Crankcase

Replace all oil filters (page 4-2).
Install drain drug (58).

. Fill crankcase with OE/HDO or OEA

(Item 16 through 18.1 or 22, Appen-
dix C) through filler tube (59) open-
ing. Capacity with filters is
approximately 41 gt (38.8 1).

Change 4 2-18.31




TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
56 10,000 | Engine e. Run engine. Remove dipstick (60)
(Con’t) | Miles or | Compartment, and check level of oil on dipstick.
Annual | Engine Level should be between ADD and
Crankcase FULL marks on dipstick.

-

I

—

57 10,000 | Transmission a. With transmission warm, remove
Miles or drain plug (61) from oil pan and com-
Annual pletely drain oil. Install drain plug.

2-18.32 Change 4



TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
57 10,000 | Transmission b. Replace transmission external filter
(Con’t) | Miles or element (62) (page 4-346).
Annual

c. Fill transmission with OE/HDO or
OEA (ltem 16, 18, or 22, Appendix C)
through fill tube (64) opening. Capac-
ity is approximately 33 qt (31.2 ).

Change 4 2-18.33



TM 9-2320-363-20-1

Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

(1)

When transmission registers 60°F-
120°F (16°C-49°C), level on dip-
stick (63) should be in COLD RUN
band. Add oil as required.

When transmission reaches 160°F-
200°F (71°C-93°C), level on dip-
stick (63) should be in HOT RUN
band. If it registers on or below the
bottom line of HOT RUN band, add
oil to bring level to middle of band.
Approximately 1 gt (0.95 1) of oil is
needed to move oil level from bot-
tom to middle line on HOT RUN
band.

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
57 10,000 | Transmission d. Run engine and check level of oil on
(Con’t) | Miles or dipstick (63):
Annual

2-18.34 Change 4
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
57 10,000 | Transmission
(Con’t) | Miles or
s o

Dry cleaning solvent, P-D-680, is toxic
and flammable. Always wear protec-
tive goggles and gloves, and use only
in a well-ventilated area. Avoid con-
tact with skin, eyes, and clothes, and
DO NOT breathe vapors. DO NOT use
near open flame or excessive heat.
The solvent’s flash point is 100°F-
138°F (38°C-59°C). If you become
dizzy while using cleaning solvent,
immediately get fresh air and medical
help. If solvent contacts eyes, imme-
diately wash your eyes and seek
medical attention.

e. Remove breather (12) from transmis-
sion. Clean in dry cleaning solvent
and allow to air dry. Install breather in
transmission (page 4-366).

f. Check transmission for leaks, loose
bolts, and obvious damage.

Change 4 2-18.35
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Install drain plug. Add OE/HDO or
OEA (Item 17 or 22, Appendix C)
until level is even with bottom of filler
plug opening. Capacity is approxi-
mately 5 qt (4.7 1).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
57 10,000 | Transmission g. Check output shaft seal for damage
(Con’t) | Miles or and leaks.
Annual
h. Check transmission shift cable for
kinks, wear, or damage.
NOTE
When lubricating front axle steering
components, vehicle must be raised
to take weight off the suspension to
permit lubrication to reach all axle
bearing surfaces.
58 10,000 | Transfer Case, a. With transfer case warm, remove
Miles or | (All Except drain plug (66) and filler plug (65) and
Annual | M915A2) drain fluid into a suitable container.

2-18.36 Change 4
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
58 10,000 | Transfer Case,
(Con’t) | Miles or | (All Except
Anmual | M915A2)

Dry cleaning solvent, P-D-680, is toxic
and flammable. Always wear protec-
tive goggles and gloves, and use only
in a well-ventilated area. Avoid con-
tact with skin, eyes, and clothes, and
DO NOT breathe vapors. DO NOT use
near open flame or excessive heat.
The solvent’s flash point is 100°F-
138°F (38°C-59°C). If you become
dizzy while using cleaning solvent,
immediately get fresh air and medical
help. If solvent contacts eyes, imme-
diately wash your eyes and seek
medical attention.

b. Remove breather (67) from transfer
case. Clean with dry cleaning solvent
(Item 25, Appendix C) and allow to
air dry. Install breather in transfer
case (page 4-384).

c. Inspect transfer case for loose or
damaged bolts. Tighten any loose
bolts. Check for signs of leakage
from oil seals. Notify Direct Support
Maintenance if damage or leaks are
found.

Change 4 2-18.37
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)

for the M915 Family of Vehicles (Con’t).

and M916A2)

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
59 10,000 | Front Axle, a. Remove plug (32) and drain fluid
Miles or | Differential (All while assembly is still warm from
Annual | Except M915A2) operation. Check magnetic drain plug
for excessive metal particle buildup.
Notify Direct Support Maintenance if
this condition exists. Clean plug.
b. Install plug (32) and fill differential
with gear lubricating oil (Item 19, 20,
or 21, Appendix C) until level is even
with filler plug (31) opening. Capacity
is approximately 13.5 qt (12.8 I). Do
not overfill.
Do not use this
plug for filling
Front Differential
60 10,000 | HydraulicWinch, | a. Remove drain plug (68) from winch
Miles or | Reservoir and reservoir. Remove drain plug (40)
Annual | Drum (M916A1 from drum (38). Drain fluids into a

suitable container.

2-18.38 Change 4
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
60 10,000 | HydraulicWinch, | b. Remove filler cap (70) from reservoir.
(Con’t) | Miles or | Reservoir and Clean filler cap strainer (page 4-762).

Annual

Drum (M916A1
and M916A2)

. Replace reservoir oil filter element

(page 4-766).

. Replace filter element inside reser-

voir (page 4-762).

. Install drain plug (68) in winch reser-

voir. Install drain plug (40) in drum
(38).

Fill reservoir with OE/HDO or OEA
(Item 16 or 22, Appendix C) through
filler cap (70) opening until level is
visible in top sight indicator (69).
Approximate capacity is 42 gal (159
). Install filler cap.

. Fill drum (38) with gear lubricating oil

(Item 19, 20, or 21, Appendix C)
through filler plug (39) opening.
Approximate capacity is 5 qt (4.7 I).
Level should be even with bottom of
filler plug opening. Install filler plug.

Change 4 2-18.39
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
61 10,000 | Rear Axles, a. Remove plugs (71) and drain fluid
Miles or | Differentials while assemblies are still warm from
Annual operation. Check magnetic drain
plugs for excessive metal particle
buildup. Notify Direct Support Main-
tenance if this condition exists. Clean
plugs.

FORWARD-REAR AXLE REAR-REAR AXLE

NOTE

There may be approximately 1 pt
(0.47 1) of lubricant remaining in filter
element. Be careful not to spill it
when removing element.

b. Use a suitable filter strap wrench to
replace filter element (47) from for-
ward-rear axle differential.

c. Install plugs (46) and fill differentials
with gear lubricating oil (Iltem 19, 20,
or 21, Appendix C) until level is even
with filler plug (45) openings. Use the
following capacities as a guide. Do
not overfill:
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Table 2-2. Unit Preventive Maintenance Checks and Services (PMCS)
for the M915 Family of Vehicles (Con’t).

Location
Item To
Item Check/ Not Fully Mission
No. Interval Service Procedure Capable If:
61 10,000 | Rear Axles,
(Con’t) | Miles or | Differentials
Annual

FORWARD-REAR AXLE

M915A2 Rear Tandem
Forward-Rear 13 qt (12.3 1)
Rear-Rear 14.5 gt (13.7 1)

All Except M915A2 Rear Tandem

Forward-Rear 22 qt (20.8 1)
Rear-Rear 23 gt (21.8 1)

REAR-REAR AXLE

Change 4
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Section IV. PAINTING AND RESTENCILING MARKINGS
GENERAL
Complete painting of the vehicle is authorized for and done by direct support maintenance or higher. Spot painting and
restenciling vehicle markings are done by unit maintenance. Instructions for material preparation and painting are given in
TM 43-0139, Painting Instructions for Field Use.
VEHICLE INTERIOR

Prepare surface in accordance with TM 43-0139 and MIL-STD-193. Coat surface with color white, specification MIL-C-
22750.

VEHICLE EXTERIOR

Prepare surface in accordance with TM 43-0139 and MIL-STD-193. Coat surface with color forest green, black, or brown,
specification MIL-C-46168.

NONSKID AREAS

Deck covering compound, non-slip, type Ill, MIL-D-23003 will be used to coat deck areas where personnel walk.

RESTENCILING MARKINGS

All stenciled markings on the M915 family of vehicles are black. Use paint conforming to specifications MIL-C-46168.

Change 3 2-19



TM 9-2320-363-20-1

Section V. GENERAL REPAIR AND CLEANING METHODS

OVERVIEW

This section describes general maintenance instructions that apply to all parts of this manual. To avoid repetition,

these procedures will not be described in specific maintenance sections.

GENERAL REMOVAL INSTRUCTIONS

1.

Work Required. Remove only those parts needing repair or replacement. Do not disassemble a component any
further than needed.

Preparation. Before removing any part of the electrical, hydraulic, or air systems, make certain system is not
energized or pressurized. Disconnect battery cables. Relieve all pressure from air system. Make sure brakes are
locked and that all controls are in OFF position before starting any removal procedure.

Removal. Make sure there is enough clearance to remove part. Disassemble adjacent parts as needed to provide
working clearance.

Lifting. Always use chain hoist, jack, or other aid when lifting heavy parts. Make certain load limit of lifting device
exceeds weight being lifted. Position and rig lifting device before disconnecting part for removal.

Identification. Tag or mark all similar parts, such as electrical leads, before disconnecting and removing such parts.
This will make proper assembly easier. Be sure to identify mating ends of electric lines, hydraulic lines, and air tubes
as they are disconnected.

Position of Valves. Before removing valve handles, mark or diagram their positions when open and closed. This will
help during assembly.

GENERAL DISASSEMBLY INSTRUCTIONS

1

Cleanliness. Work area must be kept as clean as possible. This will prevent injury or contamination of internal parts.
This is especially true for valves, cylinders, and other hydraulic or air system parts.

Expendable Parts. As indicated in this manual, all gaskets, packings, and seals removed during repair must be
discarded and replaced with new parts. These items are usually damaged during removal. In the same way, all
lockwire, cotter pins, and like items must be replaced at time of assembly.

Removing Seals. When removing gaskets, packings, or seals, do not use any metal tool that will scratch the surfaces
next to these ltems.

Disassembly. Before disassembly of any item, study the lllustration carefully. Note relationship of internal parts.
Knowing details of a component will speed up disassembly and assembly and will help avoid mistakes.

Parts Protection. To prevent moisture and dirt from entering open housings, lines, and other openings, apply
protective caps and plugs as soon as possible after disassembly. Wrap all removed parts in clean paper or dip parts
In preservative oil.
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GENERAL CLEANING INSTRUCTIONS

1.

N

W

o Cieaning soivenis may be toxic io skin, eyes, an

and eye protecticn are required. Avoid repeated or prolonged contact. Geod
genera! entilation is normally adequate. Failure to heed this warning could
result in senous injury to personnel
e Never use gasoiine to ciean paris. Gasoline is highly flammable. Serious
perscnal injury could result if fuel ignites during cleaning.
SALITINAAN
WAV I1IWVIN
B s ol e o o A Ale eh mn un mmambon & casidbh  beesdomanlia
uidl dare i bUllldbl Willlt  aiydraunv

e To prevent damage to equipment, do not clean tires, lubricant seals, rubber
hoses, or electricai components with soivent mixiure.

Cleaning Solvents. Use only approved cleaning solvents to clean parts. Drycleaning solvent
SD-2 is commonly used. Always work in a well-ventilated area.

Coamnraccod air

eed 30

Compressed air used for cleaning and drying purposes shall not exc
psi l207 kPa). Use only wnth effective chip guarding and personal protective

serious injury to personnel.

Removing Deposits. After soaking parts in solvent, wash away deposits by flushing or

e ual

spraying. Where necessary, brush wuth a soft-bristle brush mo:stened in solvent. Use
compressed air to dry all parts, except bearings. Bearings must be allowed to air dry.

W nhe P e cime mbamaliie ceobasle ae e mema.imale e alaceieea mlana anliad far in
100I1S. WU NUL USE AdDIiddIVE WIIeelS, Ul HIPOUIIUDS N visaiiilly paild, Uincos wvaiivu vl »
defailed instructions, These procedures may weaken a highly stressed part

4. Ball and Roller Bearings. When cleaning ball or roller bearings, place them in a basket and
suspend them in a container of drycleaning solvent. If needed, use a brush to remove bearing
before solid particles are removed to prevent damagmg races and baiis. When bearings nave

Loas.. ._.¢ A

-t Nafae 30 TAL O N4 A énr

Rubber Parts. Do not clean O-rings or other rubber parts in drycleaning solvent. Clean by
washing with a mild solution of soap and water. Wipe with a clean, dry, lint-free cloth.

been cieaned, coat them lighily with iubricating oii 0 remove soivent. Reier 0 Tm S-214 107
additional inetnirtinne an ecloaninn hoarinne
A1 =1} BINDWI WWIIWIIDG Wi vlvullllls Uvunn-so
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WARNING
Solvents used with spray gun must be used in spray booth with filter. Face
smela must be used by personnei operating spray gun. Faiiure to do so couid
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Ergine, Cab, and Body. Use a spray gun and solvent mixture for cleamng exterior of engine,
cab and body Allow mlxture to remain on item surface for about 10 min es be(ore rinsing.
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Electrical Grounds. Clean electrical ground contacts with crocus cloth.
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Battery. Exterior surfaces of the electrical system and battery should be cleaned with a weak
solution of baking soda and water. Apply solution with a bristle brush to remove any
corrosion.
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CAUTION

To prevent damage to equipment, never use gasoline or other petroleum-base
products to clean or preserve hydraulic system parts.

14. Hydraulic System. When cleaning hydraulic system parts, use drycleaning solvent SD-2.
Clean and dry parts thoroughly to make sure no residue remains. If a coating of
preservative is required before assembly, apply a light film of preservative oil. If
petroleum-free solvents are not available, use the same hydraulic fluid as used in the

hydrauiic sysiem.

1. Sealing Surfaces. Inspect all surfaces in contact with gaskets, packings, or seals. Make sure
there are no nicks, burrs, or scratches. If any defect is found, remove or repair it as outlined
under General Repair Instructions in this manual.

N

Bearings. Check bearings for rusted or pitted balls, races, or separators. Check balls and

races for brinnelling, abrasion, and serious discoloration. Refer to TM 9-214 for additional
instructions for bearings. Following are causes for bearing rejection:

e Cuts or grooves parallel to ball or roller rotation.

e Fat not minor machine marks or scratches).

e (Cracks.

3. Inspection. Inspection consists of checking for defects such as distortion, wear, cracks, and
pitting. Parts under heavy load or pressure must be inspected more thoroughly. Clean all
parts before inspection.

4. Drain Plugs. When removing drain plugs from transmission, engine, or hydraulic system
components, inspect sediment adhering to plug. A buildup of grit and/or fine metal particles
may indicate part failure. A few fine particles are normal. This inspection is effective in
determining defective parts prior to internal inspection of parts.

5. Gears. Gear inspection cannot be described in detail here; there are too many differences in
size and shape of gears. The following steps can be used to make a general visual
inspection of all gears. Follow all steps listed in General Repair Instructions for final inspection.

o Normal Wear. Loss of metal from the surface of gear teeth. Wear must not prevent
gears from meshing or performing properly.

e initiai Pitting. This may occur when a pair oi gears is first started in service. it may
continue until most high spots have been reduced, as long as contact surfaces are not
affected. This pitting is not necessarily serious.

s Destructive Pitling. This type of pilting occurs after initial pitting, often at an increasing
rate. This will destroy contact area and reduce the gear's ability to carry a load. Rapid
destruction will occur with use

e Abrasive Wear. This damage is caused by the fine particles that may come from many
sources: metal detached from gear teeth or bearings, abrasives not completely removed
before assembly, sand or scale from castings, or other impurities in oil or air.

2-23
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GENERAL iNSPECTION INSTRUCTIONS (CONT)
e Scoring. Slight scoring, scuffing, galling, or other surface damage is identified by tears
or scratches in the direction of sliding. It starts in areas having the highest stress and

speed. This is usually at the tip of the teeth.

» Burning. Burning is indicated by discoloration and loss of hardness due to excessive
temperature. This is caused by too much friction resulting from overload, overspeed,
lack of backlash, or fauity lubrication. If discoloring can be wiped off with clean cloth,
such discoioring usually can be traced to oilburn-trains, which are not serious.

* Rolling. This damage occurs mainly on plastic gears. Rolling is when material is pushed
out of shape without breaking off. This is caused by heavy, even loads; sliding; or

verheating.

« Brinelling. This can be identified by tiny indentations or ridges on the shoulder or race

~E A hanciams
VI a vcaliny.

(=}

6. Splines. Inspect shaft splines for wear, pitting, rolling, peening, and fatigue cracks. In many
cases, the same inspection procedure will apply to gears. However, the problem, if present,
will often be much less pronounced. Have a magnetic particle inspection performed on splines,
if needed.

7. Tubes, Hoses, Fittings, and Connections. C !
Check for breaks caused by sharp kinks or rubbing against other parts of the truck. lnsnect
air tubes for kinks. Inspect the fitting threads for damage. Replace any part found defective.
Following assembly and during initial operation, check for leaking fittings and connections by
coating fittings and connections with soap solution. No leakage is permissible.

Electrical Parts. !ncn ect all wiring harnesses tor chafed or burned insulation. Inspect all

SOl Qi Seereiiy e Vi wiiarwne Wl

terminal connectors for loose connections and broken parts.

o

9. Metal Parts. Visually inspect all castings and weldments for cracks. Parts that carry a great
ioad shouid receive magnetic particie inspection. Critical nonferrous parts may be inspected

e mbon b

Wllll llUUl Bbbclll pelieuailt.

10. Brake Drums. Check surfaces of brake drums for cracks or badly scored finish and for glossy

or heat spots. Check brake drums for external or mating surface cracks and for balancing weight.

GENERAL REPAIR INSTRUCTIONS

WARNING
Drilling and grinding operations are hazardous to the eyes. Eye protection is
required to help prevent injury to personnel.

1. Burrs. Remove burrs from gear teeth with a fine-cut file or hand grinder. Remove burrs on
ciosely fitted mating surfaces by lapping the surfaces with abrasive grade compound.

N

LRI=t~2-1] ar wALUT v

d pa
or where parts have been repaired, by using
metal surfaces as required per TM-9- 2320-363-10.

Exterior Parts. Chassis and exterior painted parts may be resurfaced where paint is damaged,
an
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11.

12.

TM 9-2320-363-20-1
Bearings. Remove residue and oil stain from bearing races with crocus cloth.

NOTE
The following procedure is used with polished and machined steel parts not
protected by cadmium, tin, copper, or other plating or surface treatment. Bare
metal surfaces must be free of moisture when protective coating is applied.

Protective Parts. During repair operations, protect bare steel surfaces from rusting when not actually undergoing
repair work. Dip parts in, or spray them with, corrosion preventive compound. The same protective coating may be
applied to other metals to prevent rust. Aluminum parts may require protection in atmospheres having a high salt
content. Steel parts must always be protected.

CAUTION

Before welding, the following components must be disconnected: DDEC ECU,
ABS ECU, CTIS ECU, DATALOGGER, and batteries (TM 9-2320-363-20-2). If
welding on a trailer, it must be uncoupled from tractor/dump truck. Failure to
follow this caution may damage electronic components.

Welding. Welding and brazing may be used to repair cracks in external steel parts, such as brackets, panels, and
light framework. These repairs should be made only when replacement parts are not available. Do not weld or braze
castings, running parts, or parts under great stress, except in emergencies. When welding is required, refer to TM 9-
237.

Stud Installation. When installing studs in engine block and axle housings, use a driver designed for the stud to be
installed. A worn stud driver may damage the end thread. This makes it necessary to use a chasing die before a nut
can be screwed on. This procedure will remove cadmium plating and allow corrosion, which will make future
disassembly difficult and cause stud to be backed out with nut. Before driving a stud, inspect hole for chips and liquid.
Blow out any foreign matter. Start stud by hand. If it will not start into hole, it is too large or has defective end thread.
Before final insertion, coat thread with antiseize compound; turn stud in slowly to prevent overheating and galling of
casting metal.

Electrical Parts. Replace all broken, worn, or burned electrical wiring. Wires with several broken strands must be
replaced. Broken strands will increase the resistance of the wire and impair efficiency of electrical components,
especially the ignition system. When soldering is required, refer to TB SIG 222.

Hoses. Replace all broken, frayed, crimped, or soft flexible lines and hoses. Replace stripped or damaged fittings.
Replace entire flexible hose if fittings are damaged. Make sure hose clamps do not crimp hoses.

Fasteners. Replace any bolt, screw, nut, or fitting with damaged threads. Inspect tapped holes for thread damage. If
cross-threading or galling Is evident, retap the holes for the next oversize screw or stud. When retapping will weaken
the part, or when the cost of the part makes retapping impractical, replace the damaged part. Chasing threads with
the proper size tap or die may often be enough.

Dents. Straighten minor body dents by bumping with a soft-faced hammer while using a wooden block backing.

Sheet Metal Repair. Repair minor skin cracks by installing patches.

Mounting Holes. Reshape oval mounting holes to round. Drill to receive bushing with required Inner diameter. Stake
bushing in place with center punch.

GENERAL ASSEMBLY INSTRUCTIONS

1.

Preparation. Remove grease from new parts before Installation.
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GENERAL ASSEMBLY INSTRUCTIONS (CONT)

2.

Packing Installation. Lubricate all packings with a thin coating of light mineral oil before installation. Slightly stretch
packing and place into position. Rotate component on flat surface or uniformly press the packing into position.

Pipe Joints. Use nonhardening pipe-joint compound or thread sealing tape when joining piping.

Gaskets. To provide added sealing for gasket, coat both sides with sealant. Remove all traces of previous gasket
and sealant before installing new gasket.

Silicone Sealant.
WARNING

On direct contact, uncured silicone sealant irritates eyes. In case of contact, flush
eyes with water and seek medical attention. Avoid prolonged contact with skin.
Failure to do so could result in serious injury to personnel.

Silicone sealant is often used instead of a gasket to seal mating parts. Mating parts must be clean, dry, and free of oil
or grease for proper adhesion. After silicone sealant has been applied, mating parts must be assembled within 15
minutes. Silicone sealant starts to set up in 15 minutes and takes 24 hours to completely cure. Excess silicone
sealant should be wiped off after assembling mating parts.

Oil Seals. Install oil seals with seal lip facing toward lubricant, applying an even force to outer edge of seal. Coat oil
seals evenly with grease before installing. If oil seals will be installed over keyed or splined shafts, use a guide. This
will prevent sharp edge of keyway or splines from cutting the leather or neoprene seal. Construct guides of very thin-
gage sheet metal and shape to required diameter. However, make certain guide edges are not sharp. Bend them
slightly inward so they do not cut the seal.

Seal Rings. Coat seal rings with oil and carefully install into their bores. If seal rings must be installed over threaded
parts, temporarily wrap the threads with tape to protect the seal ring; then remove the tape.

Bearings and Shafts. During assembly of shafts and bearings in housings, first mount bearing on shaft, then install
the assembly by applying force to shaft. When mounting bearings on shafts, always apply force to the inner races of
the bearing.

Bearing Lubrication. Lubricate bearings before reassembly with the type of lubricant normally used in the related
housing or container. This will provide lubrication during the first run-in until lubricant from the system can reach the
bearings.

GENERAL INSTALLATION INSTRUCTIONS

1.

Preparation. Before installing any parts, make sure they are clean and that both mounting surfaces are clean and free
of oil and grease (unless otherwise noted).

Installation. Make sure there is enough clearance to install part. Disassemble adjacent parts as needed to provide
working clearance.
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3. Lifting Always use chain hoist, jack, or other aid when lifting heavy parts. Make certain load limit of lifting device
exceeds weight being lifted. Position and rig lifting device before connecting part for installation.
GENERAL LUBRICATION INSTRUCTIONS

Keep light coat of lubricating oil (PL-medium or PL-special) on parts during repair procedures to prevent rusting.
Lubricate parts during the repair and assembly as required by TM 9-2320-363-10 and Unit PMCS.

GENERAL TORQUE VALUE INSTRUCTIONS

Use the torque values listed in the maintenance procedures, if they are given. When no torque values are given in the
maintenance procedures, refer to the torque value guide in Appendix E.

PREPARATION FOR MAINTENANCE

Some maintenance tasks are necessary to prepare the vehicles for many of the maintenance procedures in Chapter
4. These tasks are required for personnel safety and for ease of maintenance. These preparation steps are described
below.

BLOCKING THE VEHICLE

During the maintenance procedures, the vehicle wheels must be chocked to prevent roll off. Chock all wheels both in
front and behind each wheel.

Refer to TM 5-3805-264-14&P for information on safety issues related to maintenance on components located under '
the dump body.
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RELIEVING AIR PRESSURE

There are two separate air systems, the primary and the secondary, and it is necessary to relieve pressure from both.
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PRIMARY: OPEN MANUAL DRAIN VALVE (1) ON EITHER OF TWO PRIMARY AIR TANKS.

SECONDARY: PULL CABLE ATTACHED TO REMOTE DRAIN VALVE (2) ON AIR SUPPLY TANK, OR OPEN MANUAL
DRAIN VALVE (3) ON SECONDARY AIR TANK.

| REFER TO TM 5-3805-264-14&P FOR PROCEDURES TO DRAIN THE MCS AIR SYSTEM ON THE M917A1 W/MCS.
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DISCONNECTING/CONNECTING BATTERIES

DISCONNECT
1. REMOVE CAP -(1), NUT (2), THREE WIRES (3), AND CABLE (4) FROM NEGATIVE BATTERY
CABLE (5).

2. REMOVE CAP (6), NUT (7), TWO WIRES (8), AND CABLE (9) FROM CABLE (10).
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CONNECT
1. INSTALL CABLE (9), TWO WIRES (8), NUT (7), AND CAP (6) ON CABLE {i0).
INSTALL CABLE (4), THREE WIRES (3), NUT (2), AND CAP (1) ON NEGATIVE BATTERY CABLE (5).

2.

2-29/(2-30 Blank)
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CHAPTER 3
TROUBLESHOOTING

SCOPE

This chapter contains information you need to troubleshoot the M915 family of vehicles. It includes
information on harness and cable repair, a malfunction symptom index with troubleshooting charts,
troubleshooting and testing the Anti-Lock Brake System (ABS), use of Detroit Diesel Electronic Controls
(DDEC lland DDEC 1), and use of Simplified Test Equipment for Internal Combustion Engines (STE/ICE).

Page
Section 1. Wiring Harness and Cable Repair . . .....................[. 3-2
Section II. TroubleshootingCharts .. ............................. [. 39

Section 1l.1.  Troubleshooting and Testing the Air Conditioning System ... .[.. 3-92.1
Section 1.2.  Troubleshooting and Testing the Central Tire

Inflation System (CTIS) .. ........ ... . s 3-92.11
Section . Troubleshooting and Testing the Anti-Lock Brake System (ABS)

with Pro-Link (M915A2 and M916A1) ....................
Section lll.1  Troubleshooting and Testing the Anti-Lock Brake System (ABS)

(All Except MO15A2 and MO16A1) .. ... ... .. . .. . 3-100.86
Section IV.  DDEC Il Troubleshooting .............. ... ... .......... . 3-101
Section IV.1. DDEC lll Troubleshooting ............... ... . .......... . 3-345.0
Section V. Using STE/ICE withthe Tractor ........................[. 3-346
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Section I. WIRING HARNESS AND CABLE REPAIR
OVERVIEW

This section contains instructions on repair of wiring harnesses and cables (leads). The repair of wiring harnesses and
cables consists of the replacement of defective connectors, shells, and terminal. Remove connectors and terminals using
Repair Kit (P/N J35888-60). Install new connectors and new terminals using Wire Stripper (P/N J35615) and Repair Kit
(P/N J35888-60). Tape cut or worn insulation and exposed wire conductors. [Pages 3-3|through[3-8]show exploded views
of typical harness and cable connectors. When soldering is required, procedures in TB SIG 222 must be followed. If
multiple pin connectors are disassembled, tag or label all wires and cables to ensure that correct connections are made at
time of assembly. The following connections are made at time of assembly:

Page
Typical Panel Mounting Receptacle: Disassembly and ASSEMDIY ........c..oiiiiiiiiiiiiii e 3-3
Typical Plug: Disassembly and ASSEmMDIY ...... oo [3-4]
Cable Terminals and Connectors REPIACEMENT ..........iiiiiii e e e e e e e aaas 3-5
Terminal-TYPe Cable CONNECIOIS . .. ...t it e et e e e e e et e e et e et e et e e an e e e e e e e e eeneens 3-5
Male Cable Connector (With WaSHEI) ......coeiiii e e e e e et ean e eanes [35]
Female Cable Connector (With WASNEI) ... ... e 3-6
Female Cable ConNector (WIith SIEEVE) .........u it 3-6
TYPICAl SEAIEA CONMNECTION .. ..nit ittt et et et et et e e e e e et e et e et e e an e e e et e e et aenaens
LI 1 [o= LI = Va1 B O oo T =Y ot o T 3-7
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TYPICAL PANEL MOUNTING RECEPTACLE: DISASSEMBLY AND ASSEMBLY

DISASSEMBLY

1.

UNSCREW NUT FROM SHELL ASSEMBLY AND SLIDE BACK ON CABLE LEADS.

2. PUSH GROMMET BACK ON CABLE LEADS.
3. DRIVE CONTACTS OUT THRU REAR OF INSERT WITH PIN EXTRACTOR
a SH INSERT OUT THRU REAR OF SHELL.
5. UNSOLDER CABLE LEADS FROM CONTACTS.
cnsL GROMMET INSERT SHELL
\ | / /
/
@QE)@ 0) l)FM@%@)
oy GROOVE
NUT (PIN OR SOCKET)
ASSEMBLY
i. STRiP CABLE iNSULATION EQUAL TO DEPTH OF SOLDER WELLS OF CONTACTS.
2. SLIDE NUT OVER CABLE LEADS.
3. SiiDE GROMMET OVER CABLE LEADS
4. INSERT CABLE LEADS INTO SOLDER WELLS OF CONTACTS, AND SOLDER
5. PUSH iNSERT iNTO SHELL FROM REAR UNTIL SEATED. GROOVE IN INSERT MUST BE ALINED
WITH GUIDE IN SHEL! TO ENSURE PROPER FIT.
6. PUSH CONTACTS INTO INSERT FROM REAR UNTIL SEATED.
7. PUSH GROMMET DOWN CABLE LEADS AND OVER SOLDER WELLS OF CONTACTS.
8. SCREW NUT ONTO SHELL ASSEMBLY.
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TYPICAL PLUG: DISASSEMBLY AND ASSEMBLY

DISASSEMBLY

1. UNSCREW NUT FROM SHELL ASSEMBLY AND SLIDE BACK ON CABLE LEADS.

2. SLIDE GROMMET BACK ON CABLE LEADS.

3. SLIDE COUPLING NUT OFF SHELL ASSEMBLY.

4. DRIVE CONTACTS OUT THRU REAR OF INSERT WITH PIN EXTRACTOR.
5. PUSH INSERT OUT THRU REAR OF SHELL.

6. UNSOLDER CABLE LEADS FROM CONTACTS.

CONTACTS
CABLE GROMMET (PIN OR SOCKET)
INSIERT
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ASSEMBLY

n
(7]
c
Q
m
<

C

H
(]
m
oy ]

5. PUSH INSERT INTO SHELL FROM REAR UNTIL SEATED. GROOVE IN INSERT MUST BE ALINED

WITH GUIDE IN SHELL TO ENSURE PROPER FIT.

,_
{

oM
k)
077}
I
0

JONTACTS INTQO INSERT FROM REAR UINT!

-

W
0
a

9. SCREW NUT ONTO SHELL ASSEMBLY.
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TM 9-2320-363-20-

CABLE TERMINALS AND CONNECTORS REPLACEMENT

TERMINAL-TYPE CABLE CONNECTORS|

INSU LATOR TE RMINAL
CABLE

cémqrbc@ct

STRIP CABLE INSULATION EQUAL TO DEPTH OF TERMINAL WELL.

SLIDE INSULATOR OVER CABLE.

T el =t 2o A I~ -!'FF\I aAtAt AN LYY o ] falellVie])

iNSERT CABLE INTO TERMINAL WELL, AND CRimP

SLIDE INSULATOR OVER CRIMPED END OF TERMINAL.

MALE CABLE CONNECTOR (WITH WASHER)

-—h
.

w

SHELL FERRULE
CABLE j C-WASHER /

/
—o»{ o

AND TERMINAL.
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’ABLE TERMINALS AND

ONNECTORS REPLACEMENT (CONT)

FEMALE CABLE CONNECTOR (WITH WASHER)
SHELL
CABLE / TE7M|NAL

1. STRIP CABLE INSULATION APPROXIMATELY 1/8 IN. (3 mm).

2. SLIDE SHELL AND WASHER OVER CABLE.

3. PLACE CABLE IN CYLINDRICAL END OF TERMINAL, AND CRIMP.
4. SLIDE SHELL AND WASHER OVER TERMINAL.

SLEEVE
CABLE SH?LL TERA;HNAL
\ R |
c—oT (0 C b cwe

1.  STRIP CABLE INSULATION APPROXIMATELY 1/8 IN. (3 mm).
2. SLIDE SHELL AND SLEEVE OVER CABLE.
PLACE CABLE IN CYLINDRICAL END OF TERMINAL, AND CRIMP.

> v

SLIDE SHELL AND SLEEVE OVER TERMINAL.

©
(4]




TYPICAL SEALED CONNECTOR

~ans -

-
V7% TERMINAL

) P CONNECTOR
K«%\v /\4
P
(& 2T

7

ock— QoY

1
[ N —

1. STRIP CABLE INSULATION APPROXIMATELY 1/8 IN. (3 mm).
2. SLIDE SEAL ONTO CABLE.

3. CRIMP TERMINAL ONTO CABLE.

4. INSERT TERMINAL INTO CONNECTOR AND CLOSE LOCK.

TYPICAL PANEL CONNECTOR
CABLE
TERMINAL 7
= - CONINECTOR
Tl /
=S
N
N3
2
N YA
NNL 2

1. CRIMP TERMINAL ONTO CABLE.

2.  INSERT TERMINAL INTO CONNECTOR.

TM 9-2320-363-20-1
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i. CRIMP TERMINAL ONTO CABLE.
2. INSERT TERMINAL INTO CONNECTOR.
3. INSTALL LOCK IN CONNECTOR.

3-8



TM 9-2320-363-20-1
Section Il. TROUBLESHOOTING CHARTS
PRELIMINARY TROUBLESHOOTING PROCEDURES
NOTE
Fluid leaks are classified as either Class I, Class Il, or Class ll:

Class I. Seepage of fluid, as indicated by wetness or discoloration, not great enough to form
drops.

Class Il: Leakage of fluid great enough to form drops, but not enough to cause drops to drip from
the item being checked or observed.

Class lll: Leakage of fluid great enough to form drops that fall from the item being checked or
observed.

Before starting any specific troubleshooting procedures, perform the following:
1. Visually check for ruptured oil hoses or tubes, and for Class Il or Class Il leaks.
2. Check for mechanical jamming or binding caused by rocks or other foreign matter.
3. Check fluid levels in subject area and service as required (TM 9-2320-363-10 or| page 2-3] Unit PMCS in this manual).
RELIEVING HYDRAULIC SYSTEM PRESSURE (M916A1 AND M916A2)

Cycle controls a few times with hydraulic power off to relieve any residual pressure in lines.

ELECTRICAL TROUBLESHOOTING

Before you start detail troubleshooting procedures, review the wiring diagram to thoroughly familiarize yourself with
the circuit(s) involved. Analyze the symptoms and conditions and use common sense and logic to determine the most
likely cause for the problem, then troubleshoot that circuit first. The more information you have concerning the problem,
the easier it will be to troubleshoot.

Isolate to the subsystem level (in cases where more than one subsystem is involved); next, isolate the problem to a
single circuit within the subsystem; then, isolate the problem to the faulty component using the troubleshooting symptom
index.

Frayed, broken, loose, or corroded wiring is a common source of problems in any electrical circuit. Always make
visual inspection before starting detail troubleshooting. Observe in particular, contacts to ground. Components with case
grounds are especially troublesome.

Most of the checks are made by voltage checks. Pay particular attention to the voltages being checked in the
procedures. This equipment has a combination of 12 and 24 volt systems.

Instructions prior to the step instruct to disconnect at test point from the potential malfunctioning component. Once

the check has been made, either repair the component or go to the referenced step. If going to another step, reconnect
connection or do as otherwise instructed, such as install

Change 3 3-9



TM 9-2320-363-20-1
ELECTRICAL TROUBLESHOOTING (CONT)

jumper wires using Jumper Wire Kit (P/N J35751). When ready to make the prescribed check, apply power to the circuit
(if required). A helper may be required if the switch or power source is out of reach. Release the power function prior to
going on, to avoid damage to equipment.

When making continuity checks, make sure the test equipment is isolated from power source.

ELECTRICAL SYMBOLS

The following symbols are used in the troubleshooting schematics:

CONNECTORS REFERENCE ONLY BLADES

Troubleshooting Symptom Index

Troubleshooting
Malfunction Procedure
Number Malfunction Page
ENGINE
ENGINE FAILS TO CRANK OR CRANKS SLOWLY ..ovveeeeee oot
ENGINE CRANKS BUT FAILS TO START ..ottt e, 3-18
[3] ENGINE RUNS ERRATICALLY ..o eeeee oot
ENGINE LACKS POWER ... .ot e
[BILOW OIL PRESSURE ....oeoeeeee et [3-19]
HIGH OIL CONSUMPTION. ... eee et ettt ettt
ENGINE OVERHEATS .. oot ettt
AIR/FUEL SYSTEM
[1.] RESTRICTED AIR FLOW INTO TURBOCHARGER .. ....c ittt ee e e et [3-20]
FUEL CONTAMINATION ..ottt e e e e e e e e e e et e e e
RESTRICTED FUEL SUPPLY ..ot e
EXHAUST SYSTEM
[1] EXHAUST GASES ENTER PASSENGER COMPARTMENT .. ..eite et [3-21

3-10
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Troubleshooting Symptom Index (Cont)

Troubleshosoting
Malfunction Procedure
Number Malfunction Page
COOLING SYSTEM
[T LOSS OF COOLANT . . . . ittt e e e e e e e e e e e e et e [3-21]
ELECTRICAL SYSTEM
CHARGING CIRCUITS
M1 LOW BATTERY VOLTAGE . . . .. .. ittt it ittt iie e e e [3-23]
[Z] BATTERIES NOT CHARGING (EITHER VOLTAGE), VOLTMETER
‘ INDICATES VOLTAGE . . . .. .. e e e e
[31 BATTERIES NOT CHARGING, VOLTMETER DOES NOT INDICATE
VOLTAGE . . . ottt it e et e e e e e e e e e e e e [3-23]
[@] +12 VDC CIRCUITS NOT CHARGING, +24 VDC CIRCUITS NORMAL .. ... 3-24
[5.] +24 VDC CIRCUITS NOT CHARGING, +12 VDC CIRCUITS NORMAL .. ... 3-24
ENGINE BRAKE RETARD CIRCUITS |
11 ENGINE BRAKE RETARD (JAKE BRAKE) NOT OPERATING,
TRANSMISSION LOCKUP OPERATING NORMALLY .. ... ......... [3-25]
ENGINE BRAKE RETARD (JAKE BRAKE) TWO-CYLINDER
BRAKE NOT OPERATING, FOUR-CYLINDER BRAKE
OPERATING NORMALLY . . . . ... ... ... iiiiennnnnannnn
[31 ENGINE BRAKE RETARD (JAKE BRAKE) FOUR-CYLINDER BRAKE NOT
OPERATING, TWO-CYLINDER BRAKE OPERATING NORMALLY .. .. ...
ENGINE FAN CIRCUIT
[T ENGINE FAN FAILS TO OPERATE WHEN COOLANT TEMPERATURE IS
190°F TO 210°F (87°C TO 98°C) . . .. . - . . i ittt it i 3-27
[Z2] LACK OF FAN CLUTCH DISENGAGEMENT . ... .. ... ... ......... 3-27
HEADLIGHT CIRCUITS
0] NEITHER HEADLIGHT OPERATES WHEN SWITCH IS TURNED ON . . . . .. 3-28
[2] LEFT HEADLIGHT FAILS TO OPERATE WHEN SWITCH IS TURNED ON 3-30
31 RIGHT HEADLIGHT FAILS TO OPERATE WHEN SWITCH IS TURNED
ON L e
[Z] NEITHER HEADLIGHT LOW/HIGH BEAM OPERATES WHEN TURN
SIGNAL SWITCH LEVER IS SET . . . . . . .. . it ittt 3-32
[5] LEFT HIGH-BEAM DOES NOT OPERATE . ... ... ... ... 3-32
6] LEFT LOW-BEAM DOES NOT OPERATE . ... ... . .... ... ... ..... 3-33
[71 RIGHT HIGH-BEAM DOES NOT OPERATE ... .... .. .. ... ..., 3-33
B8] RIGHT LOW-BEAM DOES NOT OPERATE ... ................... 3-33

3-11
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Troubleshooting Symptom Index (Cont)

Tmuhlpehnnﬂnn

Malfunction Procedure
Number Malfunction Page

ELECTRICAL SYSTEM (CONT)
AND TAILLIGHT CIRCUITS

A
NONE OF THE MARKER |IGHTS AND TANIIGHTS QOPERATE

[5] BOTH TAILLIGHTS NOT OPERATING, ALL MARKER LIGHTS

MDD ATIAMMD
NIT T WVTHIYAE o o v ¢ o o ¢ o ¢ o o o o o o s o s o o o o o o o o o o s o o s o o o o o o

1l HLIGHTS OPERATE | . .. ..... 3-34
[Z] LEFT FRONT MARKER LIGHT NOT OPERATING . .. . . .. . v uuuun.. 3-34
31 RIGHT FRONT MARKER LIGHT NOT OPERATING . . . . . . . e o v ...
[4.] ONE OR MORE CAB MARKER LIGHTS NOT OPERATING . ........... [3-36]

BLACKOUT LIGHT CIRCUITS

[T] NONE OF THE BLACKOUT (BIO) LIGHTS OPERATE . ... ........... 3-37
[Z NONE OF THE BLACKOUT (8/0) STOPLIGHTS OPERATE . ........... 3-38
[@] ONE OR MORE BILACKOUT (B/0) STOPLIGHTS NOT OPERATING . ... ... 2.38
[4] NONE OF THE BLACKOUT (BIO) MARKER LIGHTS OPERATE ......... 3-39 |
[51 ONE OR MORE BLACKOUT (B/O) MARKER LIGHTS NOT OPERATING . ... 3-39|
[6.] NONE OF THE BLACKOUT (B/O) DRIVE LIGHTS OPERATE .. ......... 3-40
[Z] ONE OR MORE BLACKOUT (B/O) DRIVE LIGHTS NOT OPERATING ... .. 3-40

TURN SIGNAL AND STOPLIGHT CIRCUITS

12 NEITHER STOPLIGHT OPERATES . . . o o v et e et e e e e et e e e e [3-42]
[2] LEFT STOPLIGHT NOT OPERATING . . . . . . oot ittt 3-42
[3] RIGHT STOPLIGHT NOT OPERATING . . .. .. . . . . . i e 3-43
[4] NONE OF THE LEFT FLASHER LIGHTS {24 V) OPERATING . .. ....... (3-43]
[5] ONE OF THE LEFT TURN SIGNAL LIGHTS NOT OPERATING ......... 3-44|
LEFT TURN SIGNAL INDICATOR LIGHT NOT OPERATING, TURN

SIGNALS OPERATING NORMALLY . . . . o ottt e et

DOME LIGHT CIRCUITS

[T] NEITHER DOME LIGHT OPERATES . . . . . o i ittt i i
[Z ONE DOME LIGHT OPERATES, THE OTHER DOES NOT IN EITHER

MODE . . . ot e e e e e e e e 3-45
3] LiG T 3-46

[T NONE OF THE AUXILIARY LIGHTS OR ACCESSORY CIRCUITS
OPERATE . . . o o et e e e e e e e e e [3-47]
21 NO POWER TO AUXILIARY HEATER FAN POWER RELAY . .......... 3-48

3-12
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Troubleshooting Symptom Index (Cont)

Troubleshooting
Malfunction Procedure
Number Malfunction Page
ELECTRICAL SYSTEM (CONT)
WORKLIGHT POWER RECEPTACLE CIRCUITS
NEITHER WORKLIGHT POWER RECEPTACLE OPERATES ... uee e et [3-48
ONE WORKLIGHT POWER RECEPTACLE NOT OPERATING, THE OTHER
RECEPTACLE OPERATING NORMALLY. «ooititieee e, [3-49]
BACKUP LIGHT CIRCUITS
[1.] NEITHER BACKUP LIGHT OPERATES .. .ottt ittt oot [3-49]
[2.] RIGHT OR LEFT BACKUP LIGHT NOT OPERATING ... ueeet ot [3-50]
UTILITY LIGHT CIRCUITS
NEITHER UTILITY LIGHT OPERATES ..o eeeeeeee e e 351
ONLY ONE UTILITY LIGHT OPERATING ...ttt
[3] UTILITY LIGHT INDICATOR LIGHT NOT OPERATING, UTILITY LIGHTS
OPERATING NORMALLY ..o, [3-52]
ELECTRIC HORN CIRCUITS
[1.] ELECTRIC HORN DOES NOT OPERATE ...ttt [3-53]
TRACTOR BEACON LIGHT CIRCUITS
TRACTOR BEACON LIGHT NOT OPERATING .....eeeee et 3-54
POWER TAKE-OFF (PTO) CIRCUITS (ALL EXCEPT M915A2)
[1] PTO DOES NOT ENGAGE ... . eee oot [3-55]
PTO INDICATOR LIGHT NOT OPERATING, OTHER PTO CIRCUITS
OPERATING NORMALLY ..o e, 3-57
PANEL LIGHT CIRCUITS
[1] NONE OF THE PANEL LIGHTS OPERATING .....vve ettt et [3-59]
SHIFTER CONTROL LIGHT NOT OPERATING, OTHER SHIFTER
CIRCUITS OPERATING NORMALLY ...ooeeeeee e, 3-59
HEATER CONTROL LIGHT NOT OPERATING, OTHER HEATER
CIRCUITS OPERATING NORMALLY ...oeeeeoee oo, [3-59]
ONE OR MORE GAGE LIGHTS NOT OPERATING ... .veeteeeee oo [3-60]
[5.] FIBER OPTICS NOT OPERATING. ...ttt [3-60]
TACHOGRAPH LIGHT NOT OPERATING ...ttt
PANEL LIGHTS DO NOT DIM ..ttt eeee ettt
PANEL LIGHTS DO NOT BRIGHTEN ....ueeee ittt e, 3-61
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Troubleshooting Symptom Index (Cont)

Troubleshooting
Malfunction Procedure
Number Malfunction Page
ELECTRICAL SYSTEM (CONT)
RADIO CIRCUITS
POWER SOURCE FOR 24 VDC RADIO DOES NOT OPERATE ...ttt
INSTRUMENT WIRING HARNESS CIRCUITS
NONE OF THE INSTRUMENTS ON DASHBOARD OPERATING .....ceet e, 3-61
[2.] WATER TEMPERATURE GAGE DOES NOT OPERATE ....eietieete et [3-63
[3.] FUEL PRESSURE GAGE DOES NOT OPERATE ... .eee ettt [3-63
[4] TRANSMISSION OIL TEMPERATURE GAGE DOES NOT OPERATE ...cooveeeee oo, [3-64
FUEL LEVEL GAGE DOES NOT OPERATE -...ce et eeeeee et 3-64
TRANSFER CASE OIL TEMPERATURE GAGE DOES NOT OPERATE
(MOLBAL) ...ttt ettt 3-65
VOLTMETER DOES NOT OPERATE, WARNING LIGHT OPERATING
NORMALLY ... oo e, [3-66
[8] TACHOGRAPH DOES NOT OPERATE, VOLTMETER AND PANEL LIGHT
OPERATING NORMALLY ...ttt 3-66
AXLE LOCK CIRCUIT (M915A2)
[1] AXLE LOCK DOES NOT ENGAGE .....eoeeeeee ettt [3-66
[2.] AXLE LOCK INDICATOR LIGHT DOES NOT OPERATE, AXLE LOCK
OP E RATES ..ot
' AXLE LOCK CIRCUIT (ALL EXCEPT M915A2)
AXLE LOCK DOES NOT ENGAGE ...t
[2.] AXLE LOCK INDICATOR LIGHT DOES NOT OPERATE, AXLE LOCK.
OP E RATES ..ot
ETHER QUICK-START CIRCUIT
[1] ETHER QUICK-START NOT OPERATING, CONTAINER HAS ETHER IN IT .ovveeiiieeeoieeeeeeeee [3-68l
AIR DRYER HEATER CIRCUIT
AIR DRYER HEATER NOT OPERATING ...t
STANDARD HEATER CIRCUITS
HEATER FAN DOES NOT OPERATE IN ANY SPEED ....ooeeeeiee oo
NONE OF THE LOWER VARIABLE SPEEDS OPERATE ... uueeeeeeeeee e,
HIGH SPEED DOES NOT OPERATE ..eee ettt ettt 3-73
[4.] MEDIUM-HIGH SPEED DOES NOT OPERATE . ... ettt ettt [3-73l
[5.] MEDIUM SPEED DOES NOT OPERATE ..oee ettt ettt [3-74]
[6.] LOW SPEED DOES NOT OPERATE ..oeoooee oot [3-74]
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Troubleshooting Symptom Index (Cont)

TM 9-2320-363-20-1

Malfunction
Number Malfunction

Troubleshooting
Procedure
Page

ELECTRICAL SYSTEM (CONT)
AUXILIARY HEATER CIRCUITS

[1] AUXILIARY HEATER DOES NOT OPERATE, AUXILIARY LIGHTS

OPERATING ...

AUXILIARY HEATER INDICATOR LIGHT NOT OPERATING, HEATER

OPERATING NORMALLY it
[3.] AUXILIARY HEATER HIGH/LOW SWITCH DOES NOT OPERATE ..........cccovvennnne.

[4] AUXILIARY HEATER FUEL PUMP DOES NOT OPERATE, REMAINING

AUXILIARY HEATER CIRCUITS OPERATING ..o

AUXILIARY HEATER WATER PUMP DOES NOT OPERATE, REMAINING

AUXILIARY CIRCUITS OPERATING ...

CAB HEATER HIGH-SPEED FAN DOES NOT OPERATE, LOW-SPEED FAN

OPERATING NORMALLY ..

CAB HEATER LOW-SPEED FAN DOES NOT OPERATE, HIGH-SPEED FAN

OPERATING NORMALLY L.t

TRANSMISSION

[1] TRANSMISSION OIL TEMPERATURE GAGE CONTINUOUSLY READS

OVER 250°F ..o
[2.] TRANSMISSION WILL NOT SHIFT INTO GEAR, OR ROUGH SHIFTING................

POWER TAKE-OFF (PTO) (ALL EXCEPT M915A2)

POWER TAKE-OFF (PTO) DOES NOT ENGAGE .......cooiiiiiiiiiic e
POWER TAKE-OFF INDICATOR LIGHT DOES NOT OPERATE ........ccooiiiiiiinnss
[3.] POWER TAKE-OFF (PTO) RPM CONTROL DOES NOT OPERATE .......ccccveane..e..

TRANSFER CASE (ALL EXCEPT M915A2)

TRANSFER CASE DOES NOT ENGAGE........cccoiiiii e

INTERMEDIATE AXLE AND REAR AXLE DRIVELINE ASSEMBLIES

[1] NO DRIVE AT FORWARD REAR AXLE AND/OR REAR-REAR AXLE .....................
NO DRIVE AT FRONT AXLE (ALL EXCEPT M915A2) ....ccoviiiiiiiiiiiieieci e
VIBRATION OR NOISE DURING ON-ROAD OPERATION.......ccoiiiiiiiiiiiiieee,

BRAKES

[1] VEHICLE DOES NOT SLOW DOWN QUICKLY ENOUGH WHEN BRAKES

ARE APPLIED .. ...
BRAKES DO NOT RELEASE OR RELEASE TOO SLOWLY .....coovviviiiiiiiiiineiie,
BRAKES ARE UNEVEN, DRAG, OR PULL WHEN APPLIED ........c.coccoviiiiiiiinn,
[4] ABS INDICATOR LIGHT STAYS ON AFTER VEHICLE REACHES 4-5 MPH............

JE Y
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Troubleshooting Symptom Index (Cont)

Troubleshooting
Malfunction Procedure
Number Malfunction Page
AIR SYSTEM
LOSS OF AIR PRESSURE ...ttt e
LOSS OF AIR SUPPLY FUNCTION .. oottt e
[BT AIR DRYER LEAKS ..ot e oo [3-87]
AIR DRYER FAILS TO ABSORB POLLUTANTS ...ttt ettt
STEERING SYSTEM
[1] LOSS OF STEERING CONTROL. .. .uuttietteee ettt [3-87
[2 T UNIVERSAL SHAFT FAILS oot e [3-88
TIE ROD AND/OR DRAG LINK AND/OR PITMAN ARM FAILS ....ooveeoee oo
HOSE ASSEMBLY FAILS (LEAKS) ... ettt et 3-88
POWER STEERING RESERVOIR LEAKS ... .voeee ot 3-89
CHASSIS
' ROLLER BINDS OR SEIZES (MI16A1 AND MOL6A2) .....c.ovieiieeeeeeee e
ASSEMBLY LOOSE OR MISSING ...ttt ettt
LOOSE OR MISSING QUARTER FENDER.......cott ittt 3-89
[4.] PINTLE HOOK EYE NOT LOCKED... ...ttt e ettt [3-90]
[5.] PINTLE DOES NOT SWIVEL. ... et ee ettt [3-90]
FIFTH WHEEL
TRAILER WILL NOT COUPLE OR BECOMES UNCOUPLED .......ouveeeee oot
RESTRICTED RELATIVE MOTION BETWEEN TRACTOR AND TRAILER......ccovveeieeeeeeeeeeeeeeen [3-90]
CAB
LOSS OF VEHICLE INSTRUMENTATION. .. ..ottt ettt e,
VEHICLE HEATER ASSEMBLY LEAKS COOLANT .. oote ittt e, 3-91
[3 NO AIR CIRCULATION .. .ot e ettt ettt [3-91l
[4.] IMPEDED OR BLOCKED AIR FLOW ..ottt [3-91l
' HYDRAULIC WINCH (M916A1 AND M916A2)
SLOW PAY OUT OR RETURN OF WINCH CABLE .....ooeeoeee oot
OIL FLOW BLOCK ..o oo
[B OIL FILTER LEAKS. .. et eoee ettt ettt ettt
[4.] HYDRAULIC OIL TANK LEAKS .. oo e [3-92]
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TM 9-2320-363-20-1

Table 3-1. Troubleshooting
Maifunction

spection
Corrective Action
ENGINE
> 71A L
>> 52 g8 A TO PTO
,.._>” 1 o 1eN Kkey NEUTRAL LO
I ° 18 'l : I SWITCH -‘r
7iA] 18 i ce /
s2 | L — (
| B |
FROM 12V
R A CONSTANT 13D
IGN SW 25A FUSE PWR BUS I 15D
T ——— 58==— — — TO AUX HTR SW _
el roln<-7188 — — 7188 — — 71AA— 6—— 71AA—3 >— TRANS
START/AUX X NEUTRAL
15A FUSE stant [o— ;r/.;—.g‘)db:'?‘ll’RANS J:
.Irg\AD%?AV- Y - cH ( é [ I SELECTOR)
15 S e—d T 150
> > 15D

24V Q2w CAB JCT TERM
CTADTED

STAQTER / : 24V PWR
RELAY SW MoTOR /_~————

16Fe — — — — FROM 24V CHARGE TERM OF
/- DUAL VOLTAGE CONTROL UNIT
o—T—° rouls 1 FROM RATTERY 24V TERM
° | o 82 o
7]+ — —6 - — —FROM BAT NEG TERM
T.N‘ S A1 —— 83—
] v
L ' |
74 1L

Engine Starter Circuits

ENGINE FAILS TO CRANK OR CRANKS SLOWLY.

Step 1. Check transmission range indicator is in N (Neutral).

e Move transmission range indicator to N.
Siep 2. Check ifor damaged or ioose baiiery conneciions.

e Tighten or repair as required (page 4-256).
Step 3. Check

If voltage is below 22 volts, service batteries
(TM 9-6140-200-14).

Step 4. Check neutral safety switch and connections for looseness or damage.

(1]
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Table 3-1. Troubleshooting (Cont)

Maltuncuon
nnd e fnamansliams
DL VI HiopeLUVI
Corractive Action
ENGINE (CONT)
Step 5. Check ignition swiich 25A fuse ior damage.
e Replace as necessary (page 4-204).
Qtan & Chanlk etart/anvilians 15A fiiea far Adamana
V\UF ~ W EIWWIL ULAL U RAM AL LA Al IWMIw 1A 2] Uunlusv

Step 7. Check ignition key switch for loose or damaged connections.

a 4.1\
v TTiwuy

Step 8. Check engine start button for loose or damaged connections.
e Tighten or replace as necessary (page 4-188).

Step 9. Check starter relay switch (magnetic) for 11-16 volts with ignition switch in

siart pOSlllO"

e If no voltage is present, go to step 10.

e if no coniinuity is noied, repair iead 15 [(page 3-2)| or noiify
Airart ciinnAart maintanansra
i Uwil OU’IP\II( G It Il Ive

Step 11. Check starter relay switch (magnetic) for 22-26 volts.
e If no voltage is present, check lead 82 for continuity.

Step 12. Chec

e If no voltage is present at lead 74, replace starter relay switch
(magnetic) (page 4-159).

Step 13. Check starter for loose or damaged connections.

0
&

Step 14. Test starter motor using STE/ICE tests.
e |If results are negative, replace starter motor (page 4-156).

Step 15. If engine still fails to crank, notify direct support maintenance.

Step 1. Check fuel/water separator for water.
e Service fuel/water separator (TM 9-2320-363-10).

3-18



Table 3-1. Troubleshooting (Cont)

TM 9-2320-363-20-1

Malfunction
Test or inspection
Corrective action

ENGINE (CONT)

Step 2. If engine still fails to start.
Refer to DDEC Il troubleshooting (page 3-101).
Refer to DDEC llI troubleshooting (page 3-345.0)

3. ENGINE RUNS ERRATICALLY.

Step 1.  Check for insufficient or aerated fuel.
Prime fuel system (TM 9-2320-363-10).
Step 2. Check for misfiring cylinders.
Refer to DDEC |l troubleshooting [page 3-101).

Refer to DDEC lll troubleshooting (page 3-345.0).
Step 3.  Check for steady or intermittent CHECK ENGINE LIGHT.

Refer to DDEC Il troubleshooting (page 3-101)
Refer to DDEC Il troubleshooting (page 3-345.0).

4. ENGINE LACKS POWER.

Step 1. Check that air inlet restrictor is within prescribed limits.
Service air cleaner (page 4-61) or replace defective parts
(page 4-52).
Step 2.  Check air intake piping after turbocharger for evidence of oil from
malfunctioning turbocharger.
Notify direct support maintenance.
Step 3.  Check for steady or intermittent CHECK ENGINE LIGHT.

Refer to DDEC Il troubleshooting (page 3-101).

Refer to DDEC Il troubleshooting (page 3-345.0).
Step 4. Check for full throttle setting.

Refer to DDEC Il troubleshooting (page 3-101).

Refer to DDEC Il troubleshooting (page 3-345.0).
Step 5. Check for insufficient or aerated fuel.

Prime fuel system (TM 9-2320-363-10).
5. LOW OIL PRESSURE.

Step 1. Check engine oil level.
Service with oil (TM 9-2320-363-10).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ENGINE (CONT)

Step 2.  Remove and check oil pressure line and gage orifice to oil pressure sensor.

If oil pressure line and gage orifice are free of restriction, refer to

DDEC I troubleshooting for oil pressure sensor and gage [(page 3- |
or DDEC Ill troubleshooting (page 3-345.0). If oil pressure line
and gage orifice are restricted, remove and clean oil pressure line
and gage orifice (page 4-322). If low oil pressure still exists, notify
direct support maintenance.

6. HIGH OIL CONSUMPTION.
Step 1. Check for overfilled crankcase.

' - Fill/drain to proper level (page 2-3} Unit PMCS).

Step 2.  Check for oil in air reservoir tanks.
If oil is found in tanks, replace air compressor (page 4-22).

Step 3.  Check for indications of oil at turbocharger compressor outlet and turbine
inlet.

If oil is found, notify direct support maintenance.

7. ENGINE OVERHEATS.
Step 1. Check water pump for loose or damaged impeller.

Replace water pump (page 4-132).

Step 2. Check for inoperative fan clutch.
Refer to Malfunctions 1 and 2 (page 3-27).

Step 3. Check for steady or intermittent CHECK ENGINE LIGHT.

. Refer to DDEC Il troubleshooting (page 3-101).
| Refer to DDEC lll troubleshooting (page 3-345.0).
Step 4. Check for faulty thermostats.

Replace thermostats (page 4-128).
AIR/FUEL SYSTEM

1. RESTRICTED AIR FLOW INTO TURBOCHARGER.
Step 1. Check for clogged or faulty filter element.

Replace filter element (page 4-61).
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Malfunction .
Test or Inspection
Corrective Action

IR/FUEL SYSTEM (CONT)

Step 2. Check for collapsed duct assembly or tubing.
e Replace damaged duct assembly (page 4-52).

aner hGUou"lg

or damaged or faulty air cleane
e Replace air cleaner housing (page 4-52).
2. FUEL CONTAMINATION.

Step 1. Check for loose, faulty, or missing filler cap.
e Replace filler cap (page 4-76).

vl taiin
e Purge or clean fuel tank _

Check for faulty fuel tank or lines.

e Clean fuel lines [(page 2-22)| or replace fuel tank (page 4-76)
or lines (page 4-41).

e HRepiace muiiier {page 4-839).

Step 2. Check for loose, broken clamps or fasteners.

Step 3. Check for broken exhaust pipe(s) or engine exhaust manifold.

e Replace exhaust pipe(s) if broken (page 4-94). If engine
exhaust manifold is broken, notify direct support maintenance.

1. LOSS OF COOLANT.

Step 1. Check for deteriorated or coilapsed hose(s).
e Replace as required (page 4-116).
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Maifunction
Test or Inspection
Corrective Action
ELECTRICAL SYSTEM
Charging Circuits
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Charging Circuits (Cont)

1. LOW BATTERY VOLTAGE.
Refer to DDEC Il troubleshooting [page 3-101).
Refer to DDEC Il troubleshooting (page 3-345.0).

2. BATTERIES NOT CHARGING (EITHER VOLTAGE), VOLTMETER INDICATES VOLTAGE.

Step 1. Check and clean battery terminals of corrosion and make sure connections
are tight.
Step 2. Disconnect lead 6 from ground connection from batteries. Check for
continuity between lead 6 and ground.
If continuity is indicated, repair ground connection If
no continuity is indicated, go to step 3.
Step 3. Disconnect lead 6 from STE/ICE shunt. Check for continuity through the
STE/ICE shunt.
If continuity is indicated, repair lead 6 If no
continuity is indicated, go to step 4.
Step 4. Disconnect lead 6 from other end of STE/ICE shunt. Check for continuity at
lead 6.
If continuity is indicated, replace STE/ICE shunt (page 4-263).
If no continuity is indicated, repair lead 6 (page 3-2).
3. BATTERIES NOT CHARGING, VOLTMETER DOES NOT INDICATE VOLTAGE.

Step 1. Disconnect lead 83 from negative (-) terminal on alternator. Check for
continuity between lead 83 and ground.
If continuity is indicated, go to step 2. If no continuity is
indicated, repair lead 83 (page 3-2).
Step 2. Check for continuity between negative (-) terminal and negative field (F-)
terminal on alternator.
If continuity is indicated, go to step 3. If no continuity is
indicated, replace alternator (page 4-149).
Step 3. Disconnect lead 16D from positive (+) terminal on alternator. Check for
+24 VDC at positive (+) terminal on alternator.
If +24 VDC is present, go to step 4. If no voltage is present,
replace alternator (page 4-149).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Charging Circuits (Cont)

Step 4. Disconnect lead 16D from dual voltage control unit. Check for +24 VDC at
lead 16D.
If +24 VDC is present, go to step 5. If no voltage is present,
repair lead 16D (page 3-2).
Step 5. Disconnect lead 123 from positive field (F+) connector on alternator. Check
for +24 VDC at positive field (F+) connector.
If +24 VDC is present, go to step 6. If no voltage is present,
replace alternator (page 4-149).
Step 6. Disconnect lead 123 from line disconnect to twinput voltage regulator. Check
for +24 VDC at lead 123.
If +24 VDC is present, replace twinput voltage regulator
(page 4-158). If no voltage is present, repair lead 123

4. +12 VDC CIRCUITS NOT CHARGING, +24 VDC CIRCUITS NORMAL.
Step 1. Disconnect lead 16E from connector No. 1 on dual voltage control unit.

Check for +12 VDC at dual voltage control unit.
If +12 VDC is present, go to step 2. If no voltage is present,
replace dual voltage control unit (page 4-202).
Step 2. Disconnect lead 16E from 12 V junction terminal. Check for +12 VDC at
lead 16E.
If +12 VDC is present, repair lead 5 [page 3-2). If no voltage
is present, repair lead 16E {page 3-2).

5. +24 VDC CIRCUITS NOT CHARGING, +12 VDC CIRCUITS NORMAL.
Step 1. Disconnect lead 16F from connector No. 2 on dual voltage control unit.

Check for +24 VDC at dual voltage control unit.
If +24 VDC is present, go to step 2. If no voltage is present,
replace dual voltage control unit (page 4-202).

Step 2. Disconnect lead 16F from connector on starter motor. Check for +24 VDC at
lead 16F.
If +24 VDC is present, repair lead 1 (oage 3-2]. If no voltage

is present, repair lead 16F déage 3-2§.
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Narrantiva Aminn
WUIITCWVIIVE Aviivi
ELECTRICAL SYSTEM (CONT)
Engine Brake Retard Circuits
ENG BRK LO’
RELAY
e h ENG BRK SWS
TO VOLT REGULATOR _——— -; r_/(o 2 CYLS 4 CYLS
FROM Vot
IGN_ RUN — o —— 121 Le *9:] T/o 71
rvn ouvo N N~ H H
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glrt" Phe D508 i L _I l I 1210
DDEC — —
NG yigu Dsos 1218 1218
121 121 po
f 121A—p — X121A ——— —13 || ABS ENna
\ | on|[REA 2%
Py .
PPN _ d‘*gj i’ASS SEAT) |-
4 L 4 \i’\i’\ili‘r\u’
M WIABS 30 85 86 87 87A 1210
121A 7 FYry\
i ~ i2ic
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A mRene grons  NImng
TOIAAMC t ANVEHID -~ - A ENG BRAN oY . ~ \ NG BKR
PRESS SW |8 SOLENOID Y | soLenoip T SOLENOID
- vLv X vLv o v

1. ENGINE BRAKE RETARD (JAKE BRAKE) NOT OPERATING, RANSMISSION LOCKUP
OPERATING NORMALLY.

Sten 1. Check engine br
L hd 7=

Step 2. Disconnect lead 121B from two-cylinder brake switch. Check for +12 VvDC at
switch end of lead 121B.
e If +12 VDC is present, repair lead 121B at switch connector

| If no voltage is present, repair Iead 121B at
connector 87 on engine brake lockout relay
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Table 3-1. Troubleshooting (Com,)

Maifunction
Test or Inspection
- Corrective Action
ELECTRICAL SYSTEM (CONT)
Engine Brake Retard Circuits (Cont)
2. EN BRAKE RETARD (JAKE BRAKE) TWO-CYLINDER BRAKE NOT OPERATING,
F YLINDER BRAKE OPERATING NORMALLY
Step 1. Disconnect lead 121C from two-cylinder brake switch. Check for +12 VDC at
two-cylinder brake switch.
' o If 412 VDC is present, go to step 2. If no voltage is present,
replace two-cylinder brake switch (pages 4-178, 4-182).
Step 2. Disconnect lead 121C from line disconnect from two-cylinder brake switch
Check for +12 VDC at lead 121C
o if +12 VDC is preseni, go to siep 3. if no voiiage is present,
repair lead 121C [page 3-2].
Step 3. Disconnect lead 121C from line disconnect to center cylinders engine brake
solenoid valve. Check for +12 VDC at lead 121C.
e If +12 VDC is present, go to step 4. If no voltage is present,
repair lead 121C [(page 3-2).
Step 4. Check for continuity beiween contact of center cyiinders engine brake

3. ENGINE BRAKE
TWO-CYLINDER

3-26

Step 1.

Step 3.

somen

miod ssmlisan vl - -~

Vg vailve ailu QIUUIIU.

e [f continuity is indicated, notify direct support maintenance. If
no continuity is indicated, repair ground [page 3-2).

RETARD (JAKE BRAKE) FOUR-CYLINDER BRAKE NOT OPERATING,
BRAKE OPERATING NORMALLY.

e,

jead 121B to four-cyiinder brake switch.
e |If 412 VDC is present, go to step 2. If no voltage is present,

repair lead 1218

Disconnect lead 121B from four-cylinder brake switch. Check for +12 VDC at
1

Disconnect lead 121D from line disconnect from two-cylinder brake switch.
Check for +12 VDC at lead 121D.

e 1If +12 VDC is present, go to step 4. If no voltage is present,
repair lead 121D |(page 3-2).
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Table 3-1. Troubleshooting (Cont)

Maifunction
-,

-k
.

ELECTRICAL SYSTEM (CONT)

Engine Brake Retard Circuits (Cont)

Sgep 4. Disconnect lead 121D from line disconnect to rear hvlmd ers ,nging brake

W Wt Tw WL swaaw WIS WwI it v  sw "o

solenoid valve. Check for +12 VDC at lead 121D.

Step 5. Check for continuity between contact of rear cylinders engine brake solenoid

vaive to ground', and contact of front cylinders engine brake soienoid vaive

to ground.

o If continuity is indicated, notify direct suppori maintenance. if

no continuity is indicated, repair fauily ground
Engine Fan Circuit

ENG FAN/MDLTR

158A FUSE
FROM IGN RUN PWR 18 <=7 234
BUS (CIR 18) =< IR
N ENG FAN
py AR S = -~ - e} - [Ja = Valls)
2 234 ENG FAN SVULENUIU
= IEMF o
N.C. T
°
ENGINE FAN FAILS TO OPERATE WHEN COOLANT TEMPERATURE IS 180°F TO 210°F
(87°C TO 98°C)

Check that engine fan operates within 180°F to 210°F (87°C to 98°C) temperature

range.
e Replace fan clutch temperature switch (page 4-236)
LACK OF FAN CLUTCH DISENGAGEMENT
Step 1. Check for air leaks

Step 2. Check engine fan/modulator 15A fuse.

e It burned out, replace engine fan/modulator 15A fuse
(page 4-204).
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Malfunction
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ELECTRICAL SYSTEM (CONT)

Engine Fan Circuit (Cont)
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Step 5. Disconnect lead 234 at line disconnect. Check for +12 VDC at lead 234
= 14 .40 \IND in mracnant ~a da adtarm O 1§ v Allama o neasant
® U +1c VUL IS piedtil, U W SIEp . 11 1V vulaye > pieseii,
repair lead 234 [(page 3-2

Step 6. Check for continuity between contacts of engine fan temperature switch.

o if continuity is indicated, go to step 7. If no continuity is
indicated, replace engine fan temperature switch (page 4-124).

Step 7. Check for continuity between contacts of engine fan solenoid valve and
ground.
e If continuity is indicated, repair ground lead [page 3-2). If no
continuity is indicated, repiace engine fan soienoid vaive

fnama A_404\
\page 4-ic4).

Step 8. Refer to DDEC Il troubleshooting

Headlight Circuits

Step 2. Disconnect lead 420M from vehicular light switch. Check for +12 VDC at
pin M.

e If +12 VDC is present at vehicular light switch, go to step 3. If
no voltage is present at vehicular light switch, replace vehicular
light switch (page 4-170).
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Tahia 2.4 Trrrthiachantina (Cant)
1aviec o=i. TIVUMITOIIVVIIINIY \Wwiley
Malfunction
Test or Inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Headlight Circuits (Cont)
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Malfunction

Test or inspection

Corrective Action

Q3
olep

a
9.

Headlight Circuits (Cont)

Disconnect ieft headiight power reiay from connecior. C +12 VDC at
connector 85.

Twwiw

b=l
w
Q
x
-y
o
-

o If +12 VDC is present, replace left and right headlight power
relay (pages 4-197, 4-198). If no voltage is present at
connector 85, repair lead 420M [page 3-2).

2. LEFT HEADLIGHT FAILS TO OPERATE WHEN SWITCH IS TURNED ON.

Step

)
D
©

()]
—
@®
©

Step

Step

Step

3-30

1.

n

L

~

Inspect headlight bulb.
e Replace it broken or defective (page 4-206).

o If defective, replace 15A fuse (page 4-204).

e If 412 VDC is present, go to step 4. If no voltage is present,

repair lead 14 [(page 3-2).
Disconnect ground lead from left headlight. Check for +12 VDC at ground
lead to left headlight.
e If +12 VDC is present, repair ground lead[(page 3-2]. if no
voitage is present, go to step 5.

Disconnect left headlight power relay from connector. Check for continuity
between connector 86 and ground.

(]
=
3
=
3
o
5
a
(2]

Disconnect left headlight power relay from connector. Check for +12 VDC at
connector 30.

o If +412 VDC is present, go to step 7. If no voltage is present,
repair lead 20

Disconnect left low/high beam relay from connecior. Check for +12 VDC at
connector 30

- . Y N 1

s It +12 VDC is present, replace left low/high beam relay
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Malfunction
Test or inspection
Corrective Action

ELECTRICAL SYSTEM (CONT)

Headlight Circuits (Cont)
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3. RIGHT HEADLIGHT FAILS TO OPERATE WHEN SWITCH IS TURNED ON.

Step 1. Inspect headlight bulb.
e Repiace if broken or defective (page 4-206).

Step 2. Check right headlight 15A fuse.

e It defective, replace 15A fuse (page 4-204).

Step 3. Disconnect lead 14 from right -headlight 15A fuse. Check for +12 VDC at
lead 14.

e If 412 VDC is present, go to step 4. If no voltage is present,
repair lead 14

Step 4. Disconnect ground lead from right headiight. Check for +12 VDC at ground
lead to right headlight.
e If +12 VDC is present, repair ground lead |(page 3-2)| if no

[P S Sy

voitage is present, go 1o siep S.

Step 5. Disconnect right headlight power relay from connector. Check for continuity
between connector 86 and ground.

e If continuity is indicated, go to step 6. If no continuity is

indicated, repair ground lead

Step 6. Disconnect right headlight power relay from connector. Check for +12 VDC

Py

at connector 30.

e If +12 VDC is present, go to step 7. If no voitage is present,

repair iead 20A

Step 7. Disconnect left headlight power relay from connector. Check for continuity
between connector 85 from right headlight power relay and connector 85
from left headlight power relay.

e If continuity is present, go to step 8. If no continuity is
indicated, repair lead 420M between left headlight power relay
and right headlight power relay
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

ELECTRICAL SYSTEM (CONT)
Headlight Circuits (Cont)

Step 8. Disconnect right low/high beam relay from connector. Check for +12 VDC at
connector 30.

e If +12 VDC is present, go to step 9. If no voltage is present,
repair lead 20R [page 3-2j.

Step 9. Disconnect left low/high beam relay from connector. Check for continuity
between connector 86 from right low/high beam relay and connector 86 from
left low/high beam relay.

o |f continuity is present, replace right low/high beam relay
(pages 4-197, 4-198). If no continuity is indicated, repair lead
222 between left low/high beam relay and right low/high beam

relay

4. NEITHER HEADLIGHT LOW/HIGH BEAM OPERATES WHEN TURN SIGNAL SWITCH LEVER
IS SET.

Step 1. Disconnect ground lead from dimmer switch lever. Check for continuity
between lead and ground.
e If continuity is present, go to step 3. lf no continuity is

indicated, repair ground lead [(page 3-2).

Step 2. Disconnect lead 222 from dimmer switch lever. Check for continuity between
terminals of switch in both positions.

o |f continuity is present, go to step 4. If no continuity is
indicated, replace dimmer switch lever (page 4-168).
Step 3. Disconnect left low/high beam relay from connector. Check for continuity
between connector 86 and lead 222.

e If continuity is present, replace left low/high beam relay
(pages 4-197, 4-198). If no continuity is indicated, repair

lead 222
5. LEFT HIGH-BEAM DOES NOT OPERATE.

Step 1. Inspect headlight bulb.
e Replace if broken or defective (page 4-206).
Step 2. Disconnect connector from left headlight. Check for continuity between ground
and connector on left headlight at lead 21.

e If continuity is present, go to step 3. If no continuity is
indicated, replace left headlight (page 4-206).
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Table 3-1. Troubleshooting (Cont) _

Malfunction

Test or Inspection

Corrective Action

o

o

ECTRICAL SYSTEM (CONT)

Headlight Circuits (Cont)

Step 3. Disconnect left low/high beam relay from connector. Check for continuity

between lead 21 and connector 87.

e If continuity is present, replace left low/high beam relay. If no

continuity is indicated, repair lead 21 [[page 3-2).

IEECT 1IN . DECALM NNCEC AMAT ADEDATE
LL T LUVUYWTDLAVI VVLY NV VILniAalL.
Step 1. Inspect headlight bulb
e Reonlace if hroken ar defoctive (nane 4-208)
Replace if broken or defective (page 4-206)
Step 2. Disconnect connector from left headlight. Check for continuity between ground
and connector on left headlight at lead 22.
e If continuity is present, go to step 3. If no continuity is
indicated, replace left headlight (page 4-206).
Step 3. Disconnect left low/high beam relay from connector. Check for continuity
between lead 22 and connector 87A.
e i coniinuily is present, repiace iefi iow/high beam relay. if no
rantinitity ie indinatad ranair laad 292 Ad <
leltlilull, o HnJIvalvw, IGPGII A &6 My ey
RIGHT HIGH-BEAM DOES NOT OPERATE.
Step 1. Inspect headiight bulb.
e Replace if broken or defective (page 4-206).
Step 2. Disconnect connector from right headlight. Check for continuity between
arnund and connactar an rinht haadlinht at laad 21D
3lvullu AN wWiINnIvwivi A 4] llglll Ilbﬂullglll (=19 wdawu L= N g
e i continuily is present, go io step 3. if no coniinuity is
indicated, replace right headlight (page 4-206)
Step 3. Disconnect right low/high beam relay from connector. Check for continuity
between lead 21D and connector 87.
e If continuity is present, replace right low/high beam relay. If no

continuity is indicated, repair lead 21D |(page 3-2)

e Replace if broken or defective (page 4-206).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

Headlight Circuits (Cont)

Step 2. Disconnect connector from right headlight. Check for continuity between

e If continuity is present, go to step 3. If no continuity is
indicaied, repiace right headiight (page 4-206).

Step 3. Disconnect right low/high beam relay from connectar. Check for continuit
between lead 22D and connector 87A.

<

e If continuitv is nrecent renlace rinht lo
i continuity s p place ngnt row/nign

oW, Tw

Step 2. Disconnect connector on vehicular light switch.

o Install jumper wire between connector 420F and pin F on
switch. Check for +12 VDC at pin H.

e If +12 VDC is present, repair lead 420H [{page 3-2). if no
voltage is present at vehicular light switch, replace vehicular
light switch (page 4-170).

" 1 - CRAMT MLIAN/ICD | IALIT AIAT ADCOATIAN
< LErl rRUNI MARRECH L1lanil NV UrcrnAliNQG,
Step 1. Inspect light bulb.
PS Danlarna if hrealtan Ar dafantiva fnama A_210)
TIGPIALT 1 WIVALITI VI UTITWIVE \(pPayv T «i1v).

Step 2. Remove lamp from socket (page 4-218). Check for continuily between
contacts of lamp.

o If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp (page 4-218).

Step 3. Check for continuity between socket and ground.

e If continuity is indicated, go to step 4. If no continuily is

indicated, repair ground iead [(page 3-2).
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Malfunction
Test or Inspection
Corrective Action

EOTRICA
[ =4 O | 197 %

2l

Marker and Talllight Circuits (Cont)
24v TRLR TRLR TRLR
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VY IEHM \ . 420“

TAIL MKR P 46F
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484 5333 TO 7-WAY RCPT CABLE (12V)

421E { € TO FWD 12-WAY RCPT CABLE (24V)

421E— €~ TO REAR 12-WAY RCPT CABLE (24V) |
(SEE TRLR RCPT WIRING)

Step 4. Disconnect lead 46E from lead 46. Check for +12 VDC at lead 46.

e If 412 VDC is present, repair lead 46E[(page 3-2)] If no
voltage is present, repair lead 46 [(page 3-2)|

T

CAL XX
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able 3-i. Troubieshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

Step 1. Inspect light bulb.
o Replace if broken or defective (page 4-214).

Step 2. Remove lamp from socket (page 4-214). Check for continuity between
coniacis of iamp.
e If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp (page 4-214).

Step 3. Check for continuity between socket and ground.

gro
L 7Y
L

a If ~ontinity ie indicra o
-~ IHoLvVIgniUnly o n uuunlcu. Yv w

indicated, repair ground Iead
Step 4. Disconnect lead 46F from lead 46. Check for +12 VDC at lead 46.

e If +12 VDC is present, repair lead 46E If no
voltage is present, repair lead 46 (page 3-2).

4. ONE OR MORE CAB MARKER LIGHTS NOT OPERATING.

A
“-.

-ﬁ
=3
3
3
+

Step 1. Inspect light bulbs.
* Replace it broken or defective (page 4-226).

Step 2. Remove lamp(s) from defective circuit(s) (page 4-226). Check for continuity
between socket and ground.

is indicated, go to step 3. If no continuity is
Lo Lo Y3
[X4°)

’
amnlial fmama A T3
aimip(S; (page 4- B

Step 3. Disconnect ground lead from marker light(s). Check for continuity between
ground lead(s) and ground.

e It continuity is indicated, repair lead(s) 46 If no
continuity is indicated, repair ground lead(s) [(page 3-2).

5. BOTH TAILLIGHTS NOT OPERATING, ALL MARKER LIGHTS OPERATING.

—

Step 1. Inspect light bulbs.
e Replace if broken or defective (pages 4-220, 4-222).

e If +12 VDC is present, repair terminal connector [(page 3-2)| If
no voltage is present, repair lead 23A |(page 3-2).

3-36

from {aiilight ierminai. Check for +i2 VDC ai iead 23A.
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection

Correciive Aciion

Blackout Light Circuits
24V

BO LTS
Sonaes — s2tw—efaro X
420N
FROM N
A— 420E
Y..’?'HLQ‘C%"-'* 420D —
[ 24v BO 24V 8O 24V BO ZO0N... ~n
STOP L1 MKR LI DRV LT Q——’421A"“—-, [ -0
RELAY RELAY RELAY I _)% JkR LT
2A—) RH BO
{ ol o‘ ! o-l "> MKR LT
C D S 2riinS 21| 0
AT AT N A i)
a0 R
cooo Y oo N oo i /TA'L LT
YYILILD | L1 0 | L LI \ = ==
_L _l_ _L ¢ 421A < ;m -B/O
- oN T = l4ziA = lao1p /et
ol | a2iF a2iv] a21al  s21v| a21k] = =
| I L~ ear<e P >——<fo o
I 1 I\Ounv ol
&3 421F ((—mgu 80
L [—/sToP LT

— AneC A-L@~\- 0 e
nesr [ 7 Ln 50
/ | CHASSIS HARN £ % )stop Lt
/ priym b =
/4 / Bia—T<] ro Pwp 12:wax AceT caBLE (240
/ M 421A—<C| (SEE TRLA RCPT WIRING)
:q‘ZiK—i
< Q 421K—K]
421a—4+< 1 TO REAR 12-WAY RCPT CABLE (24V)
\ \ 421A—}<| (SEE TRLR RCPT WIRING)
\ $2iA—<
421F—1<]

1. NONE Of THE BLACKOUT (B/O) LIGHTS OPERATE.
check B/O i5A iuse.

e If defective, replace 15A fuse (page 4-204).

¢
(]
By

Ll e NI WIN IV WVYVIIMLINTIWILY WY LITTOU O OVWVWNNGL Qilvy vyUivuuiwug.



Table 3-1. Troubleshooting (Cont)

Malfunction -
Test or Inspection
. Corrective Action

Blackout Light Circuits (Cont)

N
Z
O
Z
m
(@]
N
I
1]

LACKOUT (B/O) STOPLIGHTS OPERATE.

Step 1. Inspect light bulbs
o Replace if broken or defective (page 4-216)
Step 2. Disconnect B/O stoplights relay from connector. Check for +24 VDC at

connector 30.
e If 424 VDC is present, go to step 3. If no voltage is present,
repair lead connector 421V
Step 3. Check for +24 VDC at connector 85.
e If +24 VDC is present, go to step 4. If no voltage is present,

repair lead 420N [(page 3-2).

(1]
©
Hn

e It continuity is indicated, go to step 5. If no continuity is
indicated, repair ground lead (page 3-2J.

Step 5. Install jumper wires between connector 30 and stoplights relay, connector 85
and stoplights relay, and connector 86 and stoplights relay. Check for
+24 VDC at stoplights relay contact 87.

e If 424 VDC is present, repair lead 421F If no
voltage is present, replace B/O stoplights relay (pages 4-197,
4-198).

Step 1. Inspect light bulb(s).
o Replace if broken or defective (page 4-216).
Step 2. Remove lamp(s) from defective circuit(s) (page 4-216). Check for continuity
between socket and ground.

e |If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp(s) (page 4-216).

e If continuity is indicated, repair lead(s) 421F [{ page [(page 3-2)] If no
rnmmmiv is indicated, repair nrmmd lead(s)

GO Iiaily o ARSI alTL, (Tl 5VLNS el e/

3-38



TM 9-2320-363-20-1

iﬂ;ifuni:tlon
Test or Inspection
Corrective Action

)
1

4. NONE OF THE BLACKOUT (B/O) MARKER LIGHTS OPERATE
Step 1. Inspect light bulbs.

o Replace if broken or defective (pages 4-211, 4-214, 4-216).

connector 30.

e If +24 VDC is present, go to step 3. If no voltage is present,
repair lead 421V

Disconnect B/O marker lights relay from connector. Check for +24 VDC at

192}
-
[11]
©

N

Step 3. Check for +24 VDC at connector 85.
e If 424 VDC is present, go to step 4. If no voltage is present,

Step 4. Check for continuity between connector 86 and ground
e if continuity is indicated, go to siep 5. ii no coniinuity is

indicated, repair ground lead

~ Step 5. Install jumper wires between connector 30 and stoplights relay, connector 85
and stoplights relay, and connector 86 and stoplights relay. Check for
+24 VDC at stoplights relay contact 87.

e If +24 VDC is present, repair lead 421A [{page—3-2). It no
voltage is present, replace B/O marker lights relay (pages
4-197, 4-198).

5. ONE OR MORE BLACKOUT (B/O) MARKER LIGHTS NOT OPERATING.

Step 1. Inspect light bulb(s).
e Replace if broken or defective (pages 4-211, 4-214, 4-216).

Step 2. Remove lamp(s) from defective circuit(s) (pages 4-211, 4-214, 4-216). Check
for continuity between socket and ground.
e If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp(s) (pages 4-211, 4-214, 4-216).

Step 3. Disconnect ground (B/O) marker light(s). Check for continuity between ground

FSUVINT L 2]

lead(s) and ground.

'. 4 e If continuity is indicated, repair lead(s) 421A |(page 3-2), if no

continuity is indicated, repair ground lead(s) [if

3-39
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Malfunction
Test or Inspection
Corrective Action

Step 1. Inspect light bulbs.
e Replace if broken or defective (page 4-211).

Coam N MNiannmeans DI deoiien lLmbhita salaw: Svame anmmandas Nhani §
Step 2 Disconnect B/0C drive lights relay from connector. Check for +24 VDC at
connector 30,

s If +24 VDC is present, go o step 3. !f no voltage is present,
repair lead 421V [page 3-2)

Step 3. Check for +24 VDC at connecior 85.
o If 424 VvDC is present, go to step 4. If no voltage is present,
...... tand AD

lvpau fead 420D \page

Step 4. Check for continuity between connector 86 and ground.

e If continuity is indicated, go to_step 5. If no continuity is
indicated, repair ground Iead

Step 5. Install jumper wires between connector 30 and stoplights relay, connector 85
and stoplights relay, and connector 86 and stoplights relay. Check for
+24 VDC at stoplights relay contact 87.
e If +24 VDC is present, repair lead 421P or lead 421K
). If no voitage is present, repiace B/O drive lights
relay (pages 4-197, 4-198).

7. ONE OR ‘MORE BLACKOUT (B/0) DRIVE LIGHTS NOT OPERATING.

Step 1. Ins

o]
o Replace if broken or defective (page 4-211).

Step 2. Remove lamp from defective circuit (page 4-211). Check for continuity
between socket and ground.

e If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp (page 4-211).

Step 3. Disconnect ground (B/O) drive lights. Check for continuity between ground
lead(s) and ground.

e If continuity is indicated, repair lead 421P [(page 3-2)| If no
continuity is indicated, repair ground lead(s) |(page 3-2).

H

Check for +24 VDC at connector 421K at trailer recentacle(s).
heck for +24 VDC at connector 421K at tratler receptacle(s)

)
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Malfunction
Test or Inspection

Corrective Action

TO PIN D11 OF

24V LH 24V RH 24V TRLR 12V
FLASHER FLASHER STOP LTS FLSHR WARN LT BAR
RELAY RELAY RELAY RELAY TO PIN D13 _
WARN LI BAH
FROM
l ro’|/8-| Io/l/a—l r)”\’s—l r‘m-VEHlCULAR
T o 1 o ! o Il o LT SW TERM
aathoiil 9N ZolilaN i |5FLSHR
P NSNS NN N 15A FUSE
{ \ 4 3085868787A 3085868787A 3085868787A 3085868787A 1| T °
ﬁ\f ~r~n rmr Tg F(~ ~rTj r +— 12V_CONST
: CF%“ > PWR BU
w421 _ o T ﬁl . -+ ; 1 as ! ) :’Z R BUS
e - - ' 41
FROM 24V _} | /[-azn 61 t ‘326"__! v <G
PAR B80S 421 4200 ! wa— '\ B BRLse
421— N 37 <€)
TO AUX LT PWR RELAY —4200A~}——} —~ ——==|F+———F—F1—— @
> [>}-ano 8 <4—369:N——o—-<(_%]- Stop L1
° p - > ooy an oo s o
vl DU £ el I =</
) €0 |~ Wy ,eqiggJL@ RH ERT
> | >-+—398 T A TURN SIG
—o RH
TYRN AN
> |>—39 I o—t< :
te IS =)
H\e-—; >— 388 =~
¢ LH
° 60 4~ é— 60 ——> >——< LH FRT
ulu& [ x ! TURN SIG
=0 . >_38 T :
g\‘ > |>1—36C A g (LH DOOR)
)- —
=0
MERG N RH TURN
o FLSUR > )—4—< SIGNAL _
'\l\‘ TURNM —]- v {HH DOOUH)
QIGN.
L= 3¥Tcn 60A— TO PIN COS OF WARN LT BAR
81A—=( TO PIN C15 OF WARN LIT BAR
FROM —420C 36H—C TO PIN D02 OF WARN LT BAR
VEHICULAR  _ 420K 28—B]
Hal  —em— 4 5B T BT ER o)
i P
stor 1 ] Tsrop 17 421) 13| TO FWD 12.WAY RCPT CBL (24V)
20A FUSE @l SWITCH 4218—>| (SEE TRLR RCPT WIiRING)
Y —42IM | 10 REAR 12-WAY RCPT CBL (24V)
4214 Pl o ToI A OADT WADINAY
420AA (SEE TRLR RCPT WIRING)
— 4218
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Tahla 2.1 Trathliachantina (Dant)

SEWIVG W e uuvuvlwauvvullg AWy
Malfunction

Test or inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Turn Signal and Stoplight Circuits (Cont)

1. NEITHER STCOPLIGHT OPERATES

Step 1. Check stoplight 20A fuse.

o |f defective, replace 20A fuse (page 4-204).

Step 2. Inspect light bulbs.
e Replace if broken or defective (page 4-284).
Step 3. Disconnect ieads 420A and 420K from stopiight swiich. Check o n
hetween switch contacts while pressing switch

is indicated, go to step

place sioplight swi

Step 4. Disconnect leads 420A and 420K from vehicular light switch. Check for
continuity between leads 420A and 420K with stoplight switch closed.

o If continuity is indicated, go 1o step 5. If no continuity is
indicated, repair lead 420A or lead 420K|(page 3-2)]

Qtan § Niccannant laad 420C fram vahirnlar tlinht cwite Nicronnort loaad RKC ¢
v‘v" ~ MIGWVINIVWVL IVAU TGVw 1ITVII vuilnivuiar l‘s'lt PEVILWI WIdWWVITTIIVWL TVvAaW VUV
turn signal switch. Check for continuity between lead 420C and 36C.
< P imdinatad ~a ta otam O 16§ n mbimeribes io
. Il bUllllllUlly lb mu lEU, yu w oSicp . i ¥ unJily 1o

ca . 1
indicated, repair lead 420C or lead 36C[(page 3-2).

Step 6. Disconnect lead 36C from vehicular turn signal switch. Check for +12 VDC

in lead 36C with stoplight switch closed.

e If +12 VDC is present, replace turn signal switch (page 4-168). If
no voltage is present, replace vehicular light switch (page 4-170).

2. LEFT STOPLIGHT NOT OPERATING.
Step 1. Inspect light bulb.
e Replace if broken or defective (page 4-284).
Step 2. Remove lamp from left stoplight (page 4-284). Check for continuity between
contact points.
e If continuity is indicated, go to step 3. If no continuity is
indicated, repiace iamp (page 4-284).
Step 3. Remove left stoplight lamp. Check for continuity between socket and ground.
e It continuity is indicated, go to step 4. i
indicated, repa:r ground lead [(
3-42
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
Correciive Action

Turn Signal and Stoplight Circults (Cont)

Step 4. Check for +24 VDC at turn signal switch at lead 38B contact point.
e If +24 VDC is present, replace turn signal switch (page 4-168).
If no voltage is present, repair iead 38B |(page 3-2)

3. RIGHT STOPLIGHT NOT OPERATING.

Step 1. Inspect light bulb.
e Replace if broken or defective (page 4-284).

Step 2. Remove lamp from right stoplight (page 4-284). Check for continuity between
contact points.

e If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp (page 4-284).

Siep 3. Remove

e ii coniinuily is indicaied, go io siep 4. ii n
indicated, repair ground lead

tep 4. Check for +24 VDC at turn signal switch at lead 39B contact point.

e If +24 VDC is present, replace turn signal switch (page 4-168).
If no voltage is present, repair lead 39B [(page 3-2).

4. NONE OF THE LEFT FLASHER LIGHTS (24 V) OPERATING.

Step i. inspect light bulbs.
e Repiace ii broken or defeciive {pages 4-218, 4-284)
Step 2. Disconnect left flasher relay from connector. Check for +24 VDC at

connector 30.
e If +24 VDC is present, go to step 3. If no voltage is present,

repair lead 421 [(page 3-2)! m

Step 3. Check for continuity between connector 86 and ground.
e If continuity is indicated, go to_step If no continuity is

indicated, repair ground lead i
Step 4. Check
o If +12 VDC is present, go to siep 5. if no voiiage is present,
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Table 3-1. Troubleshooting (Cont)
Malfunction
Test or inspection -
Corrective Action
-
ELECTRICAL SYSTEM (CONT)
Turn Signal and Stoplight Circults (Cont)
Step 5. Set turm signal switch in left turn mode. Install jumper leads between
connectors 30, 85, and 86 to their respective connectors at left flasher relay
Check for +24 VDC at left flasher relay connection 87.
- 14 DA VN e nracant ~a ta etan & I na unltama ie nracant
- " Fey vVww o pivouin, sU w QlUP A%} 1 1V vvilayv o pPITOGIN,
replace left flasher relay (pages 4-197, 4-198)
Step 6. Set turn signal switch in left turn mode. Check for +24 VDC at trailer
receptacle connectors 421B.
« If no voltage is present, repair leads 421B |(page 3-2).
5. ONE OF THE LEFT TURN SIGNAL LIGHTS NOT OPERATING
Step 1. Inspect light bulb
* Replace if broken or defective (pages 4-218, 4-284).
Step 2. Remove lamp from defective left turn signal light (pages 4-218, 4-284).
Check for continuity between contact points.
e If continuity is indicated, go to step 3. If no continuity is
indicated, replace lamp (pages 4-218, 4-284). ~—
Step 3. Remove signal light lamp. Check for continuity between socket and ground.
e It continuity is indicated, repair lead 60 [(page 3-2)] If no
continuity is indicated, repair ground lead
6. LEFT TURN SIGNAL INDICATOR LIGHT NOT OPERATING, TURN SIGNALS OPERATING
NORMALLY,
Step 1. Inspect light bulb.
e Renlace if hroken or defective (nDane 4-174)
el sdindadd hdddad ~ WEITWRETV AP 7
Step 2. Disconnect lead 60A from warning light bar. Check for +24 VDC at lead 60A.

I N S 4

e If +24 VDC is present, troubleshoot warning light circuit

If no voltage is present, repair lead 60A
page 3-2)
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Tabie 3-1. Troubieshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

ELECTRICAL SYSTEM (CONT)
Dome Light Circuits
LTS
FROM
VEHICULAR LT 1A FUSE
SWITCH 4200 </ P>r—1e41—
TO PIN 85 OF 12V FLASHER RELAY D |
(SEE WORK LT WIRING, PAGE 348) =~~~ === —- 4200a-=4 |
| <<
4
r M <<—-o—:| o) LH DOME LT
E tS 1'
L r—=<<
p
41 <€ o—] (<[ )| RH DoME LT
OVERHEAD HARN A _ =3

1. NEITHER DOME LIGHT OPERATES.
Step 1. Check dome/auxiliary/flasher lights 15A fuse.
e I defective, replace 15A fuse (page 4-204).

[ 7Y NN MNicasam HH
Step 2. Disconnect lead 420J from dome/auxiliary/flasher 15A fuse. Check for
+12 VDC at lead 420J.
IS 2 e~ H
e If +12 VDC is present, repair lead 41 [{page 3-2).| if no voltage

is present, go to step 3.

Step 3. Disconnect connector from vehicular light switch. Check for +12 VDC at pin J.

e If +12 VDC is present, repair lead 420J|(page 3-2). If no
voltage is present, replace vehicular light switch (page 4-170).

2. ONE DOME LIGHT OPERATES, THE OTHER DOES NO

Step 1. Inspect light bulb.

Step 2. Disconnect lead 41 from defective dome light. Check for continuity from
dome light ground lead to ground.

e If continuity is indicated, go to step 3. If no continuity is

indicated, repair ground lead (page 3-2).
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Malfunction
Test or Inspection
Corrective Action

Dome Light Circuits (Cont)

ect lead 41 from defective dome light. Check for +12 VDC at

it +12 VDC is present, replace dome light assembly
(page 4-227). If no voltage is present, repair lead 41
‘m

3. DOME LIGHT OPERATES IN ONE SWITCH MODE ONLY.

Step 1. Inspect dome light lamp.

If defective, replace lamp (page 4-227).

~r -, $ionssibes Brmbiasnmem nmaload cmmad aoaizo pry
Of Conuinuily oeiweéen SOoCKel ana grounda.

Auxiliary Light Circuits

o ) Vo oy

M

| L i
AUX LTS AUX LTS
POWER L C L‘Jj _ C "‘Jj || ASE,Y°
FROM 12V haanth T (S 72N 72 o0 o
PWR TERM 4204C 30 85 8687 87A 30 85 86 87 87A
DOME/AUX/FLSR 'YYY 'YYY
15A FUSE A\
FROM L 42048
VEHICULAR LT —— 420J —<: > 420JA L
SW TERM @’\\-_“—-- — 420JD + +
START/AUX 1 = | =
FROM IGN 15A FUSE
SW ACC ————— 7T1A —&fq /o) 71AA
TERM Sl A Y
| S . ppp—
.
L 71AA—— TO HTR FAN PWR RELAY

TO HORN 15A FUSE

TO BKUP LT 15A FUSE

TO UTIUTY LT 15A FUSE
§——————— TO TRCTR BCN LT 15A FUSE
§——————— TO TRLR BCN LT 15A FUSE
AUX LT PWR aus/ TO WORK LT RCPT 15A FUSE

3-46
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Malfunctlon

gl
e

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

ALIVII 1A D
AUAILIAR

ELECTRICAL SYSTEM (CONT)

Auxiliary Light Circuits (Cont)

<
C
9]
I
-
w
o]
o]
>
O
O
m
[7)]
[72]
(o]
y)

Disconnect auxiliary lights power relay. Check for +12 VDC at connector 30.

o If +12 VDC is present, go to step 3. If no voltage is present,

repair lead 420JC

Check for +12 VDC at auxiliary lights power relay connector 85.

e If +12 VDC is present, go to step 4. If no voltage is present,
check dome/auxiliary/flasher 15A fuse. lf detectuve replace
f (page Che
nf

A ifuse (page 4-204)
d lead 420J. If n ntinui
420J [page 3-2)] If +12 V

connector 85, replace vehicular laght swnch (page 4-170).

= A
-y

. S
-

O 0

-

Disconnect auxiliary lights accessory lockout relay. Check for +12 VDC at

connector 87.

e If +12 VDC is present, go to step 5. If no voltage is present,
c‘neck iead 420JB for contmunty if no coniinuity is indicaied,

Disconnect auxiliary lights accessory lockout relay. Check for +12 VDC at
connector 85.

e If +12 VDC is present ~go to step 6. If no voltage is present,
fuse It defective, replace 15A fuse
ity in lead 71AA and lead 71A.

ead 71AA and lead 71A

[ Eatal L3198

resent at connector 85,
replace vehicular lxght switch (page 4-188).

{page 4-4u4).

Disconnect auxiiiary iights accessory iockout reiay. Check for coniinuiiy irom

connectors 30 and 86 to ground.
e if continuity is indicated, go to step 7. If no continuity is
indicated, repair connector i‘ad 30 or connecior iead 86 to

B memle T i A A0 1 b Fo Mdaen AAN
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Maifunction

ELECTRICAL SYSTEM (CONT)

Auxiliary Light Circuits (Cont)

Cénm 7 Phanl, ae .40 VIS Ab arswiliamm: ikl snmessme s sam
NP 7. VIICLUR Ul +1c VULV dl duijlidly igin power Dus.
o It +12 VDC is not present, check for continuity in lead 420JD.
it continuity is indicated, repiace auxiiiary lights power reiay
Inamaec A_1Q7 A4_.1Q809)\
\MaYCO FTIi19i, 199,

2. NO POWER TO AUXILIARY HEATER FAN POWER RELAY.

Disconnect auxiliary lights accessory lockout relay and heater fan power relay. Check
for continuily in iead 71AA.

« If no continuity is indicated, repair lead 71AA

Warkiimit Dawar Danantania Nleacita
wOTKugnt rower necepiatie LirCuns
WORK LT RCPTS
1EA EIISE OVERQHEAD HAQN
19N T VI VLI ILAAW vy

FROM AUX LT PWR BUS 420D R > —— 7IF ———>———73F
(SEE AUX LTS WIRING, PAGE 3-46) R S

1. NEITHER WORKLIGHT POWER RECEPTACLE OPERATES.

s - a

Siep i. Check workiight receptacies i5A fuse.
e |t defective, replace 15A fuse (page 4-204).

%
-
[14]

hel
N
o
3
Q)
Q
-
[«]
-
+

[ ]

=
+

Y
N
<
o
(9]
7]
©

=

13

[72]

(1]

=
Lad
Q

[o]

-
o

(%]
—
o
©
@
=
3
o
<
=3
—
[\
(e}
(4]
@
©
=
[13
[723
(1]
3
fad

Step 3. Check for +12 VDC at lead 73F for left and right worklight power receptacles.
(73 PR Y Vi o Yo TPy a mmem e acmiimmad lamad femewn ciomol lloabud maciecas
* N +1<£ VUL IS presernl, repdir grounag iedau noim workign power
rarantaclace [Inane -2\  na vnltane ic nrecent renair lead 73F
'GU?F‘“VIUO \yayv A4 ﬁ’ L 1] s VWillay W W I Iwin, Tvpuan W AN LA 4]
[page 3-2)
3-48

=y v

"

WAl N WA (W,



TM 9-2320-363-20-1

.Malfunction
- .
]

st or Inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Worklight Power Receptacle Circuilts (Cont)
2. ONE WORKLIGHT POWER RECEPTACLE NOT OPERATING, THE OTHER RECEPTACLE
OPERATING NORMALLY.
Step 1. Check for +12 VDC at lead 73F to worklight power receptacle.
e If +412 VDC is present, go to step 2. If no voltage is present,
repair lead 73F
Step 2. Check for continuity between receptacie and ground.
e |If continuity is indicated, replace defective receptacle
{page 4-224). i no coniinuity is indicated, repair ground
lead
Backup Light Circuits
‘ BKUP LT SW
?&';ULSTE ENGINE HARN
FROM AUX cain_ sl e une LT T 9 T2l
LT PWR BUS AR IFp— 1 ¥ 1e0 T I M
(SEE AUX LTS WIRING, PAGE 3-46) i i >
r < € 1208 1208
L e e = =
1208
L < BLU

" CHASSIS HARN

iy

1. NEITHER BACKUP LIGHT OPERATES.

Step 1. Check backup light 15A fuse.
e If defective, replace 15A fuse (page 4-204).

Step 2. Inspect light bulbs.
e Replace if broken or defective (page 4-284).

3-49
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Maifunction
Test or inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Backup Light Circults (Cont)
Step 3. Disconnect lead 420JD from backup light 15A fuse. Check for +12 VDC at
lead 4204D.
e If +12 VDC is present, go to step 4. if no voltage is present,
repair lead 420JD [(page 3-2].
Step 4. Disconnect lead 120 from backup light switch. Check for +12 VDC at
lead 120.
e If 412 VDC is present, go to step 5. If no voltage is present,
repair lead 120 [(page 3-2).
Step 5. Disconnect iead 1208 from backup iight swiich. Press backup iight swiich.
Check for continuily between switch contacts
o If continuity is indicated, go to step 6. If no continuity is
indicated, replace backup light switch (page 4-313).
Step 6. Disconnect lead 120B from chassis harness. Check for +12 VDC at
lead 120B.
e If +12 VDC is present, go to step 7. If no voltage is present,
repair lead 120B between chassus and backup Iught switch
Step 7. Check for +12 VDC at backup recepiacie sockei 1208 connecior.

o If +12 VDC is present, repair receptacle socket ground leads to
ground m it no voltage is present, repair lead 120B to

hanain iaicinm haveaans

CNassis wirir iy naitiess

2. RIGHT OR LEFT BACKUP LIGHT NOT OPERATING.

Step 1.

Step 2.

3-50

Check backup light lamp.
« |f defective, replace lamp (page 4-284).

Check for continuity between socket and ground.

« |If continuity is indicated, replace backup light (page 4-284). it
no continuity is indicated, repair ground lead ((page 3-2).

e If no voltage is present, repair red lead [(page 3-2)
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Table 3-1. Troubleshooting (Cont)

Malfunction
Tand Ar Inanantlan
1Ca8 Wi lll;'lc\'llull
Corrective Action
ELECTRICAL SYSTEM (CONT)
Utility Light Circuits
UTILITY LT
15A FUSE
FROM AUX ——420JD0—< 73
LT PWR BUS ‘13&'»— _—l

(SEE AUX LTS WIRING, PAGE 3-46) I

uTiuTy —73A TO PIN D16 OF WARN LT BAR FOR IND LT
LT SW

Sw P
O / 78— <o) LH UT LT
L—< o o ‘ 738 3 .Tl 738 —— _|'_—<

—\ OVERHEAD HARN =
— & au uT LT
738 =

1. NEITHER UTILITY LIGHT OPERATES.
Step i. inspect iight buibs.
e Replace it broken or defective (page 4-224).

oo A MNioacassma b lamada AAAIMN amed TH Sonsw AdEA Sisan NPhaal, far Anmbinagity hahuaan
oIEp <. Disconnect leads 420JD and 73 from 15A fuse. Check foi iUy uUciwooii
econtacte of 15A fuse
WWWVIIAWIY Wi LA Al TS
ag . as_ es _ e _a s . A A~ M 1€ mn mmocmdlemiol8e: e
[ ] n nununly 1S Inaicaieq, go 10 siep o. 1 no conunuy Is
indinatad raniana 18A fnien Inama A_ONA)
nJvalou, IEPCGUU M IUoe \PGHF FTeVvT).

Step 3. Check for +12 VDC at lead 420JD from auxiliary light power bus.

e If 412 VDC is present, go to step 4. If no vohaoe is present,

R~

repair lead 420JD m

Step 4. Disconnect lead 73 from utility light switch. Check for +12 VDC at lead 73.
e If 412 VDC is present, go to step 5. If no voltage is present,

repair lead 73 |(page 3-2)|

F P ~e . _a [P 7Y B At A TP 8o mBm  mcasidom Vol V.Y [ Py
Siep 5. Disconneci iead 73B from utility light swiich. Activate switch. Check for
anntinuity hatwoaan cwitrh cantacte
WL U MOLITUEIT DTl bWWilldwia.

Y]
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

ELECTRICAL SYSTEM (CONT)
Utllity Light Circuits (Cont)
2. ONLY ONE UTILITY LIGHT OPERATING.

Step 1. Check backup lamp.
o If defective, replace lamp (page 4-284).

Step 2. Disconnect lead 73B from defective utility light. Check for +12 VDC at
lead 73B.

e It +412 VDC is present, go to step 3. If no voltage is present,
repair lead 73B |(page 3-2).

Step 3. Check for continuity between socket and ground.

o If continuity is indicated, replace utility light (page 4-224). If no
continuity is indicated, repair ground lead

3. UTILITY LIGHT INDICATOR LIGHT NOT OPERATING, UTILITY LIGHTS OPERATING
NORMALLY.

Disconnect lead 73A from pin D16 of warning light bar. Check for +12 VDC at

lead 73A.
e If +12 VDC is present, troubleshoot warning light circuit
(page 3-60)] If no voltage is present, repair lead 73A
page 3-2).|
Electric Horn Circuits
FROM AUX 42040
LT PWR BUS
(SEE AUX LTS WIRING, PAGE 3-46) ELEC HORN
)
gg&?v : 26 —< 'CHAsis HAR'N € 26— € 4
HORN ) j N N ‘
15A FUSE I3
@)tu 30 85 86 87 87A —l—o _I_
24 e |Y\ N YY' 25 —< €&—to °-j -
- l- HORN =
BUTTON
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Table 3-1. Troubleshooting (Cont)
Malfunction
Test or inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Electric Horn Circuits (Cont)
1. ELECTRIC HORN DOES NOT OPERATE
Step 1. Check horn 15A fuse.
e If defective renlace 15A fuse (page 4-204)
WWRET ¥y FpiRvY ~ bbbl aht— Ad >t
Step 2. Check for +12 VDC at lead 420JD from auxiliary light power bus.
e If 412 VDC is nresent, go to step 3. If no voltage is present,
repair lead 420JD
Step 3. Disconnect horn relay from connector. Check for +12 VDC at connector 30.
e |If +12 VDC is present, go to step 4. If no voltage is present,
repair lead 24 |(page 3-2).
Step 4. Disconnect horn relay. Check for +12 VDC at connector 85
e |If 412 VDC is present, go to step 5. If no voitage is present
repair iead 24 |{(page 3-2)
Step 5. Disconnect lead 25 from horn button. Check for +12 VDC at lead 25
s It +12 VDC is present, go to step 6. If no voltage is present,
replace horn relay (pages 4-197, 4-198).
Step 6. Disconnect ground lead from horn button. Check for continuity between
ground lead and ground.
e |If continuity is indicated, go to step 7. If no continuity is
indicated, repair ground lead[(page 3-2}]
Step 7. Disconnect iead 25 from horn button. Press horn switch. Check for continuity
between switch contacts
e if continuity is indicated, go to step 8. if no continuity is
indicawu, replace horn button (page 4-606).
Step 8. Disconnect lead 26 from horn. Check for +12 VDC at lead 26 with horn

button pressed.

e If +12 VDC is present, go to step 9. lf no voltage is present,
disconnect horn relay and check for continuity between
connector 87 and lead 26. If continuity is indicated, replace
horn relay (pages 4- 197 4-198‘). if no continuity is indicaied,

...... 2ot

repair lead 26

(‘au
o

w
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Table 3-1. Troubleshooting (Cont)

Malfunction .
Test or Inspection _
Corrective Action

ELECTRICAL SYSTEM (CONT)
Electric Horn Circuits (Cont)

Step 8. Disconnect ground lead from horn. Check for continuity between ground lead
and ground.

e If continuity is indicated, replace horn (page 4-252). If no
continuity is indicated, repair ground lead |(page 3-2)
Tractor Beacon Light Circuits

TRCTR BCN LT
15A FUSE

FROM AUX LT = 420JD ——< >—254
PWR BUS @

FROM AUX LT — 420.10—-«-@-))—— 458 ——

PWR BUS
(SEE AUX LTS WIRING, Tg-ﬂpgcg LT
PAGE 3-46) 1 S

TRCTR
l_< T o> >— 2548 ——5 >— 254A >
€ | K 27 OVERHEAD HARN I( 2@ o Sn

_«_/:__»ta_) > 1O TIWAY TRLR RCPT CABLE (12V) (BLU

BCN LT SW 45A_}1°0T1N D14 OF WARN LT BAR FOR BCN

1. TRACTOR BEACON LIGHT NOT OPERATING.

Step 1. Check tractor beacon light 15A fuse.
o |f defective, replace 15A fuse (page 4-204).

Step 2. Remove lamp from tractor beacon light. Check for continuity between
contacts on lamp.

o |f continuity is indicated, go to step 3. If no continuity is
indicated, replace tractor beacon light (TM 9-2320-363-10).

Step 3. Disconnect lead 254A from tractor beacon light. Check for +12 VDC at
lead 254A with beacon light switch in on position.

e |If no voltage is present, go to step 4. If +12 VDC is present,
check for continuity between socket and ground. if continuity is
indicated, replace tractor beacon light (TM 9-2320-363-10). If
continuity is not indicated, repair ground lead |(page 3-2)
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Tractor Beacon Light Circuits (Cont)

Step 4. Remove tractor beacon light 15A fuse. Check for +12 VDC at lead 420JD
fuse connector from auxiliary light power bus.

If +12 VDC is present, go to step 5. If no voltage is present,
repair lead 420JD |(page 3-2).
Step 5. Disconnect lead 254 from beacon light switch. Check for +12 VDC at lead
254,

If +12 VDC is present, go to step 6. If no voltage is present,

repair lead 254[(page 3-2).
Step 6. Disconnect lead 254 and lead 254A from switch. Activate switch. Check for
continuity between contacts of switch.
If continuity is indicated, go to step 7. If no continuity is
indicated, replace beacon light switch (page 4-186).
Step 7. Disconnect lead 254A from tractor beacon light. Check for +12 VDC at

lead 254A.
If no voltage is present, repair lead 254A between beacon
lights and beacon light switch|(page 3-2).
Power Take-Off (PTO) Circuits (All Except M915A2) |

1. PTO DOES NOT ENGAGE.
Step 1. Check reservoir heater/power take-off 15A fuse.

If defective, replace 15A fuse (page 4-204).
Step 2. Check for +12 VDC at lead 18 from ignition switch terminal.

If +12 VDC is present, go to step 3. If no voltage is present,

repair lead 18 [page 3-2)
Step 3.  Disconnect lead 200D from PTO switch. Check for +12 VDC at lead 200D.

If +12 VDC is present, go to step 4. If no voltage is present,

repair lead 200D [(page 3-2).

Step 4. Disconnect lead 200E from PTO switch. Activate switch. Check for continuity
between contacts of PTO switch.

If continuity is indicated, go to step 5. If no continuity is
indicated, replace PTO switch (page 4-182).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)

Power Take-Off (PTO) Circuits (All Except M915A2) (Cont)

200D _—2|pTO SW

ON DASH
200E
_l 20" 5ND j@ I
R """J:"l
| T |
{ 200D 200E 200 GND |
I 200F | MAIN CAB HARN
i |
| [
Ll e —_———]=J
TO GND SPLICE
200 —f~ ¢—200— 1 200
200F :4 €—200F ; 200F —
o B R [ LA LN
ENG HARN - R
= SWITCH
| e
SW TR 18— &R Dr—2000
TO AIR HEATER = — — =~ 94—~ — — — 3

Step 5. Disconnect lead 200E from main cab harness. Check for +12 VDC at
lead 200E.

If +12 VDC is present, go to step 6. If no voltage is present,
repair lead 200E between PTO switch and main cab harness
page 3-2).

Step 6. Disconnect lead 200E from engine harness. Check for +12 VDC at lead 200E.
If +12 VDC is present, go to step 7. If no voltage is present,

repair lead 200E in main cab harness|(page 3-2).

Step 7.  Disconnect lead 200E from PTO solenoid valve. Check for +12 VDC at
lead 200E.

If +12 VDC is present, go to step 8. If no voltage is present,

repair lead 200E in engine harness (page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Power Take-Off (PTO) Circuits (All Except M915A2) (Cont)

Step 8. Disconnect ground lead from PTO solenoid valve. Check for continuity
between ground lead and ground.

If continuity is indicated, notify direct support maintenance. If
no continuity is indicated, repair ground lead |(page 3-2)

2. PTO INDICATOR LIGHT NOT OPERATING, OTHER PTO CIRCUITS OPERATING NORMALLY.

Step 1. Check PTO indicator light.
If defective, replace light (page 4-182).

Step 2.  Check for continuity between socket and ground.
If continuity is indicated, go to step 3. If no continuity is
indicated, repair ground Iead

Step 3. Disconnect lead 200F from engine harness. Check for +12 VDC at lead 200F.

If +12 VDC is present, go to step 4. If no voltage is present,
repair lead 200F (page 3-2)

Step 4. Disconnect lead 200F from PTO indicator light switch. Check for +12 VDC at
lead 200F.

If +12 VDC is present, go to step 5. If no voltage is present,
repair lead 200F [(page 3-2)|
Step 5. Disconnect lead 200F and lead 200 from PTO indicator light switch. Check
for continuity between contacts of switch.
If continuity is indicated, go to step 6. If continuity is not
indicated, replace PTO indicator light switch (page 4-182).
Step 6. Disconnect lead 200 from engine harness. Check for +12 VDC at engine
harness disconnect.

If +12 VDC is present, go to step 7. If no voltage is present,
repair lead 200

Step 7. Disconnect lead 200 from main cab harness. Check for +12 VDC at lead 200.
If +12 VDC is present, go to step 8. If no voltage is present,
repair lead 200 between main cab harness and engine harness
(page 3-2).
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Table 3-1. Troubleshooting (Cont)

TM 9-2320-363-20-1

Malfunction

Test or inspection

Corrective action

ELECTRICAL SYSTEM (CONT)

Power Take-Off (PTO) Circuits (All Except M915A2) (Cont)

Step 8.  Disconnect lead 200 from PTO indicator light. Check for +12 VDC at
lead 200.

If +12 VDC is present, replace PTO indicator light switch

(page 4-182). If no voltage is present, repair lead 200 between

PTO indicator light and main cab harness (page 3-2)

Panel Light Circuits
PANEL LTS
15A FUSE
4208 —(EfD—29n —
FROM MAIN LT SW
| WHT — 4208 (BRT MODE)
| 39 FROM MAIN LT SW
RED P40t (OIM MODE)
ELECTRONIC BLK ——>——GNO——
DIMMER SW =
29A > P 29A > SHIFTER
27 E)—@CONTROL LT
29A >) 29A >3 HEATER
v _[,;—) CONTROL LT
TACHO-
28 =< GRAPH LT =
LH GAGE

29A LIGHTS
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Table 3-1. Troubleshooting (Cont)

Corrective Action

ELECTRICAL SYSTEM (CONT)
Panel Light Circuits (Cont)

1. NONE OF THE PANEL LIGHTS OPERATIN

10}

Step 1. Check panel lights 15A fuse.
e If defective, replace 15A fuse (page 4-204).

Step 2. Disconnect lead 420B from electronic dimmer switch. Check for +12 VDC at
lead 420B from dimmer switch.
e If +12 VDC is present, repair lead 420B [(page 3-2)) If no
voltage is present, go to step 3.

Qtan 2 Nieannnant arannd faad fram dAimmar cwiteh Chanl far ~Aantinuiity hathwaan
Q‘GV v 2 IOV HIIG WL ylvullu ICQAU VT GINNNG) owviilvig WHGLNR IV VWWWIlIIUNRYy wWelrwwwwill
ground lead and ground
_ 0L o emhlom..2A.. . PRRgs PR e | mmmloae afcadeccsmicea dieveccns sclbabs
° U CuUnmuinuny 15 nHJicdied, iepiave gicciuine ummiet swilii
(nane 4-188). If no continuitv is indicated renair around lea
Wage S-3T8;. 1 R0 LOUNIRIRY S CiICalel, Tepan oLl el

2. SHIFTER CONTROL LIGHT NOT OPERATING, OTHER SHIFTER CIRCUITS OPERATING
NORMALLY.
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Step 3. Disconnect lead 29A from shifter control light. Check for +12 VDC at
lead 29A from panel fuse.

e If 412 VDC is present, repair lead 29A to shifter control light. If
no voltage is present, repair lead 29A from 15A fuse * g

w
z X

Step 1. Check heater control lamp.

e If defective, replace lamp (page 4-190).
L hd \F=9 7

Step 2. Check for continuity between socket and ground.

e [f continuity is indicated, go to step 3. !f no continuity is
indicated, repair ground lead

‘f’
oy
(74



Table 3-1. Troubleshooting (Cont)

Corrective Action

ELECTRICAL SYSTEM (CONT)
Panel Light Circuits (Cont)

Step 3. Disconnect lead 29A from heater control light. Check for +12 VDC at
lead 29A from panel fuse.

e If +412 VDC is present, repair lead 29A to heater control light.

4. ONE OR MORE GAGE LIGHTS NOT OPERATING
Check panel gage lamp(s).
- If dofactive ranlace lamni(e) (nane 4.178)
e T COIeClIVe, rep:aCe amp s, (page s-17¢;
5. FIBER OPTICS NOT OPERATING.
Céarn 4 Nhanly filhar e finht aentirna lamn
Olcp L} WwiiTLn IVGH Ilylll SVUIVT -IGIIIP

a If ~rantinnity ic indinatad nan tn etan 2 If na poantinnity ic
- 10 wwinn lul‘, 19 HIvIvailvwy, 9\’ w QIGP ~ " 1V W) l.ll'ul‘, L=
indicated, repair ground lead [[page 3-2)

Step 3. Disconnect power lead to fiber optic light source. Check for +12 VDC at
power iead.

o If 412 VDC is present, replace fiber optic light source light
(page 4-193). If no voltage is present, repair power lead

6. TACHOGRAPH LIGHT NOT OPERATING.

Step i. Check for continuily beiween ground iead and groun
¢ If continuity is indicated, go to step 2. If continuity is not
indicated, repair ground Iead [(page 3-2)

Step 2. Disconnect lead 23A from tachograph. Check for +12 VDC at lead 29A.

- (13 AN I a cvnwnmamd wamboana Smatianmennmbh (naman 4 4770
L4 n +ic VULV 10 PICOEIH, ITpiaLe aviivyrapil \payco %4-1/0,
4-182). If no vollage is present, repair lead 29A |(page 3-2)
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Table 3-1. Troubleshooting
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TM 9-2320-363-20-1

Malfunctlon

Test or inspection

ELECTRICAL SYSTEM (CONT)
Panel Light Circuits (Cont)

IGHTS DO NOT BRIGHTEN

Disconnect lead 420B from electronic dimmer switch. Check for +12 VDC at lead 420B

with main light switch in bright mode.

e If 412 VDC is present, replace main light switch (page 4-170).

Radio Circuits

24V RADIO

o 25A FUSE
FROM 24V
CONSTANT — 421W ————<&fo /P> 421R 3 > — — —421R— — —~—
PWR BUS e GND - >___ — —GND— — — —
= FLOOR HARN
24 V Radic Power Circuits

POWER SOURCE FOR 24 VDC RADIO DOES NOT OPERATE.

-—h
.

e i defective, repiace 25A fuse (page 4-2

Remove 24 VDC 25A radio fuse.

% 4

connector.

(923
—
(D
h~

[\

Step 3. Check for continuity between ground lead and ground.
e If continuity is indicated, go to step 4. If no continuity is

indicated, repair ground lead

Step 4. bneCK for +24 VDC ai iead 42iR irom radio power S

Source

e |f +24 VDC is not present, repair lead 421R.

1. NONE OF THE INSTRUMENTS ON DASHBOARD OPERATING.

Step 1. Check instruments 10A fuse.

e If defective, replace 10A fuse (page 4-204).

r 4

-

. if no voltage is present,

naoyv SeT

9 in
» M v
repair lead 421W to 24 VDC constant power bus |(

onnector.
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Table 3-1. Troubleshooting (Cont)

Maifunction
Test or inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Instrument Wiring Circuits (Cont)
B 1OA FUSE / A < PIN D01 OF WARNNG LT MODULE
e - >) oiv TO AXLE LOCK iND LT SW (915
PWR SR yA 810 — TO TRANS GASE SHIFT IND LT SW (916)
(CIR 18) | .Y B10
—— 81C
-2 1 v3
\ 81C——
[ 81C J
l [ 81C
81C
| ! |
/= Mml—= 1= mMmlr= =
A A N | P ATEAY A ARA I o~ NN I
X [ (s ) (LxJ) [ (=) I (Ix.J)
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TM 9-2320-363-20-1

Malfunction
Test or Inspection
Corrective Action

ELECTRICAL SYSTEM (CONT)

Instrument Wiring Circuits (Cont)

B S connec

voitage is present, repalr conne
age 3-2).

2. WATER TEMPERATURE GAGE DOES NOT OPERATE.

Step 1. Disconnect lead 81C from water temperature gage. Check for +i12 VDC at
lead 81C.
e If +12 VDC is pre sent go to step 2. If no voltage is present,
repair iead 81C
Step 2. Disconnect ground lead from water temperature gage. Check for continuity
between lead and ground.
e If continuity is present, go to step 3. If no continuity is
indicated, repair ground lead (page 3-2).
Step 3. Disconnect lead 119 from water temperature gage. Check for +8 to +12
VDC at water temperature gage.
e If +8 to +12 VDC is present, go to step 4. if no voitage is
present, replace water temperature gage (page 4-172).
Step 4. Disconnect lead 119 from water temperature gage sensor. Check for +8 to

+12 VDC at lead 119.

e If +8 to +12 VDC is present, replace water temperature gage
sensor (page 4-238). If no voltage is present, repair lead 119

(page 3-2).
3. FUEL PRESSURE GAGE DOES NOT OPERATE.
Step 1. Disconnect lead 81C from fuel pressure gage. Check for +12 VDC at
lead 81C.
e If 412 VDC is present, go to step 2. If no voltage is present,
repair lead 81C
Step 2. Disconnect ground lead from fuel pressure gage. Check for continuity

A oo

between iead and ngUllU

e If continuity is present, go to step 3.
indicated, repair ground iead

If no continuity is

@
3
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Table 3-1. Troubleshooting (Cont)

Malfunction

Test or Inspection

Corrective Action

Step 3.

Step 4.

4. TRANSMISSION

Step 1.

Step 2.

S'tep 3.

Step 4.

ELECTRICAL SYSTEM (CONT)
instrument Wiring Circuits (Cont)

Disconnect lead 298 from fuel pressure gage. Check for +8 to +12 VDC at
fuel pressure gage.

e If 48 to +12 VDC is present, go to step 4. If no voltage is
present, replace fuel pressure gage (pages 4-174, 4-176).

Disconnect lead 298 from fuel pressure sensor. Check for +8 to +12 VDC at
lead 298.

o If 48 to +12 VDC is present, replace fuel pressure sensor
(page 4-230). If no voltage is present, repair lead 298
(page 3-2)

OIL TEMPERATURE GAGE DOES NOT OPERATE.
Disconnect lead 81C from transmission oil temperature gage. Check for
+12 VDC at lead 81C.
e If +12 VDC is present, go to step 2. If no voltage is present,
repair lead 81C
Disconnect ground lead from transmission oil temperature gage. Check for
continuity between lead and ground.
e If continuity is present, go to step 3. If no continuity is
indicated, repair ground lead
Disconnect lead 30 from transmission oil temperature gage. Check for +8 to
+12 VDC at transmission oil temperature gage.

e If +8 to +12 VDC is present, go to step 4. If no voltage is
present, replace transmission oil temperature gage
(pages 4-174, 4-176).

Disconnect lead 30 from transmission oii temperature gage sensor. Check for
+8 to +12 VDC at lead 30.

e If 48 to +12 VDC is present, replace transmission oil
temperature gage sensor (notify direct support maintenance). If

no voltage is present, repair lead 30[(page 3-2),

5. FUEL LEVEL GAGE DOES NOT OPERATE.

Step 1.

Disconnect lead 81C from fuel level gage. Check for +12 VDC at lead 81C.
e |If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 81C |(page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Instrument Wiring Circuits (Cont)

Step 2. Disconnect ground lead from fuel level gage. Check for continuity between
ground lead and ground.

If continuity is present, go to step 3. If no continuity is
indicated, repair ground lead|(page 3-2}.
Step 3. Disconnect lead 47 from fuel level gage. Check for +8 to +12 VDC at fuel
level gage.
If +8 to +12 VDC is present, go to step 4. If no voltage is
present, replace fuel level gage (pages 4-174, 4-176).
Step 4. Disconnect lead 47 from fuel level sensor. Check for +8 to +12 VDC at
lead 47.
If +8 to +12 VDC is present, replace fuel level gage sensor
(page 4-244). If no voltage is present, repair lead 47 |(page 3-2).

6. TRANSFER CASE OIL TEMPERATURE GAGE DOES NOT OPERATE (ALL EXCEPT M915A2).
Step 1. Disconnect lead 81C from transfer case oil temperature gage. Check for
+12 VDC at lead 81C.
If +12 VDC is present, go to step 2. If no voltage is present,
repair lead 81C
Step 2.  Disconnect ground lead from transfer case oil temperature gage. Check for
continuity between ground lead and ground.

If continuity is indicated, go to step 3. If no continuity is
indicated, repair ground lead|(page 3-2).
Step 3. Disconnect lead 31 from transfer case oil temperature gage. Check for +8 to
+12 VDC at transfer case oil temperature gage.
If +8 to +12 VDC is present, go to step 4. If no voltage
is present, replace transfer case oil temperature gage
(pages 4-174, 4-176).
Step 4. Disconnect lead 31 from transfer case oil temperature gage sensor. Check
for +8 to +12 VDC at lead 31.
If +8 to +12 VDC is present, replace transfer case oil
temperature gage sensor (notify direct support maintenance). If

no voltage is present, repair lead 31| (page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Instrument Wiring Circuits (Cont)

7. VOLTMETER DOES NOT OPERATE, WARNING LIGHT OPERATING NORMALLY.
Step 1. Disconnect lead 19A from voltmeter. Check for +12 VDC at lead 19A.

If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 19A (page 3-2)
Step 2. Disconnect ground lead from voltmeter. Check for continuity between ground
lead and ground.

If continuity is indicated, replace voltmeter (page 4-172). If no
continuity is indicated, repair ground lead (page 3-2).
8. TACHOGRAPH DOES NOT OPERATE, VOLTMETER AND PANEL LIGHT OPERATING NORMALLY
(M915A2 AND M916A1).
Step 1. Disconnect lead 172 from tachograph. Check for +12 VDC at lead 172.

If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 172 |(page 3-2).
Step 2. Disconnect ground lead from tachograph. Check for continuity between
ground lead and ground.

If continuity is indicated, replace tachograph (pages 4-178,
4-182). If no continuity is indicated, repair ground lead
(page 3-2).

Axle Lock Circuit (M915A2)

,~——§7=———— TOPINDIS
FROM 81C SPLICE TERM 81C < e—— of—— 87 ¢ OF WARN LT BAR
(SEE INSTRUMENTS WIRING, =~ FOR X LOCK
AXLE LOCK PRESS SW
(ON DASH VALVE)

1. AXLE LOCK DOES NOT ENGAGE.
Step 1. Disconnect lead 81C from axle lock pressure switch. Check for +12 VDC at lead 81C.
If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 81C (page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Axle Lock Circuit (M915A2) (Cont)

Step 2. Disconnect leads 87 and 81C from axle lock pressure switch. Check for
continuity between contacts of switch.
If continuity is indicated, go to step 3. If no continuity is
indicated, replace axle lock pressure switch (pages 4-178, 4-182).
Step 3. Disconnect lead 87 from axle lock pressure switch. Check continuity between
lead 87 and ground.

If no continuity is indicated, repair lead 87 |(page 3-2).

2. AXLE LOCK INDICATOR LIGHT DOES NOT OPERATE, AXLE LOCK OPERATES.
Disconnect lead 87 to pin D15 of warning light bar. Check for +12 VDC at lead 87.

If +12 VDC is present, troubleshoot panel light circuit

[page 3-58). If no voltage is present, repair lead 87 [(page 3-2).

Axle Lock Circuit (All Except M915A2) |

TO PIN D15
OF WARN LT BAR
g7 —
<O ~ FOR AXLE LOCK
87 < IND LIGHT

81C ~ 87

N
v
A4

81C o}:-

AXLE LOCK PRESS SW
(ON TRANSFER CASE)

FROM 81C SPLICE TERM
(SEE INSTRUMENTS WIRING,

1. AXLE LOCK DOES NOT ENGAGE.
Step 1. Disconnect leads 87 and 81C from axle lock pressure switch. Check for

continuity between contacts of switch.

If continuity is present, go to step 2. If no continuity is
indicated, replace axle lock pressure switch (pages 4-178,
4-182).

Step 2. Check for +12 VDC at lead 81C from instrument splice terminal.
If +12 VDC is present, repair lead 81C. It no voltage is

present, troubleshoot instrument circuits (page 3-62).

2. AXLE LOCK INDICATOR LIGHT DOES NOT OPERATE, AXLE LOCK OPERATES.
Disconnect lead 87 to pin D15 of warning light bar. Check for +12 VDC at lead 87.

If +12 VDC is present, troubleshoot panel light circuit

page 3-58)l If no voltage Is present, repair lead 87 (page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)

Ether Quick-Start Circuit

ETHER
SOLENOID
o—1—o
166 — >——166 —10 | Od—166A——— ¢——166A —— ¢——166A—— )-———-o-'\.-T
3 CAB/CHASS
ETHER SW CONN e
ETHER

FROM

1GN RUN 15A FUSE

PWR BUS— ¢

(CIR 18)

1. ETHER QUICK-START NOT OPERATING, CONTAINER HAS ETHER IN IT.
Step 1. Check ether 15A fuse.

If defective, replace 15A fuse (page 4-204).
Step 2. Remove ether 15A fuse. Check for +12 VDC at fuse connector from ignition
run power bus.

If +12 VDC is present, go to step 3. If no voltage is present,

repair circuit 18 |(page 3-2).

Step 3. Disconnect lead 166 from ether switch. Check for +12 VDC at lead 166.
If +12 VDC is present, go to step 4. If no voltage is present,

repair lead 166 |(page 3-2).

Step 4. Disconnect lead 166 and lead 166A from ether switch. Check for continuity
between contacts of switch with switch activated.

If continuity is present, go to step 5. If no continuity is
indicated, replace ether switch (page 4-188).
Step 5. Disconnect lead 166A at cab/chassis connection. Check for +12 VDC at
lead 166A.

If +12 VDC is present, go to step 6. If no voltage is present,

repair lead 166A (page 3-2)

Step 6. Disconnect lead 166A from ether solenoid. Check for +12 VDC at lead 166A.
If +12 VDC Is present, go to step 7. If no voltage is present,

repair lead 166A (page 3-2
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Table 3-1. Troubleshooting (Cont)

Malfunction

Test or Inspection

Corrective Action

Ether Quick-Start Circuit (Cont)

Disconnect ground lead from ether solenoid. Check for continuity between

Step 7.
ground iead and ground. ‘
e If continuity is indicated, replace ether solenoid (pages 4-65,
4-70). if no continuity is indicated, repair ground iead
Air Dryer Heater Circuit
= =200D-— —— TO PTO SW ON DASH
FROM
IGN RUN ¢ ,4: —— ) ]
PWR BUS 18 ‘@ 94 .9.4.. <. -°-"UU'I.r1
(CIR 18) RSVR HTRPTO L e
i5A FUSE = AIR DRYER DRAIN
VALVE HEATER
1. AIR DRYER HEATER NOT OPERATING.
Step 1. Check reservoir heater/power take-off 15A fuse.
o If defective, replace 15A fuse (page 4-204).
Step 2. Remove reservoir heater/power take-off 15A fuse. Check for +12 VDC at
lead 18 fuse connector.
e |If +12 VDC is present, go to step 3. If no voltage is present,
repair lead 18 to ignition run power bus .
Step 3. Disconnect lead 94 from air dryer drain valve heater. Check for +12 VDC at
lead 94.
e If +12 VDC is present, go to step 4. If no voltage is present,
renair lead Q4 [Tnans
epair lead 94[page 3-2
Step 4. Disconnect ground lead from air dryer drain valve heater. Check for

continuity between lead and ground.

If continuity is indicated, replace air dryer drain valve heater
(pages 4-552, 4-556). If no continuity is indicated, repair ground

lead ((page 3-2].

4
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection —_
Corrective Action

wrean T | HTR FAN ! I
par RELAY|| i || wreav|| L& 9|
LN S0 di LN Vol
TV Y VvV 346 :'s :fs YV
FROM 12V HTR FAN o fﬁ?f?; Oy 'V:r”‘:?
CONSTANT 30A FUSE O }
PWR BUS 14 <R 98 I\ 98 J
FROM - ——=58=- o8 o8T
IGNITION¢— 71A ——< Y—T1AA 71AA
Qan 15A FUSE LT eaan eend
el nin ran =y
I —=alg MOTOR
l [T J IalC @t
o Veez! |5, =
| s || l-{ i:* ——>— GND——
| — I | P 2187
[: aE LI/I' Jov dCch> 98E =
—| A > D> o8L
| L a8F » S S8Y ~—
4 re
P meotlll TIET oo RESISTOR A
U oee - slock 1MW
Logl —d
—
HTR FAN MED
CONTROL 13 s
W
MED HI
1. HEATER FAN DOES NOT OPERATE IN ANY SPEED.
Step i. Check nheater fan 30A iuse.
e If defective, replace 30A fuse (page 4-204).
e A PPl mbdmchlmecnitlmce. AP A Soan
otep < VIIEUR Slaivaualiidiy 10A 1UdE.
o If defective, replace 15A fuse (page 4-204)
Step 3. Remove heater fan 30A fuse. Check for +12 VDC at lead 14 fuse
connector.
« 1§ +12 VDC is present, go to step 4. ! no voltage is present,
repair lead 14 to 12-volt constant power bus [(bage 3-2)
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Tabie 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
Corrective Action
ELECTRICAL SYSTEWM ({CONT)
Standard Heater Circuits (Cont)
Step 4. Remove start/auxiliary 15A fuse. Check for +12 VDC at lead 71A fuse
connector.
e If 412 VDC is present, go to step 5. If no voltage is present,
repair lead 71A
Step 5. Disconnect heater fan power relay from conn . Check for +12 VDC at
connector 30.
e If +12 VDC is present, go to step 6. If no voltage is present,
repair lead 98
Step 6. Disconnect heater fan high relay from connector. Check for +12 VDC at
connector 87.
e If +412 VDC is present, go to step 7. If no voltage is present,
repair iead 98
Step 7. Check for continuity between connector 86 and ground for both relays.
e If continuity is indicated, go to step 8. If no continuity is
indicated, repair ground lead [(page 3-2)
Step 8. Disconnect heater fan power relay from connector. Check for +12 VDC at
connector 85.
e It +12 VDC is present, go to step 9. If no voltage is present,
repair lead 71AA (page 3-2].
Step 9. Disconnect lead 98 from heater fan control. Check for +12 VDC at lead 98.
e If 412 VDC is present go to step 10. it no voitage is present,
disconnect heater fan power relay. Check for continuity in
lead 98. If continuity is indicated, replace heater fan power
relay (pages 4-197, 4 -198). If no continuity is mducated repair
lead 98 '
Step 10. Disconnect iead 98L from heater fan controi. Check for +12 VDC at heater
fan control connector (D) with heater fan contro! in high mode.
e If 412 VDC is present, go to step 11. If no voltage is present,
replace heater fan control (page 4-180).
Step 11. Disconnect heater fan high relay from connector. Check for +12 VDC at

connector 85 with heater fan contro! in high mode.
e If 412 VDC is present, go to step 12. If no voltage is present,

repair lead 98L
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Malfunction
Test or Inspection
Corrective Action

Standard Heater Circuits (Cont)

Step 12. Disconnect lead 98T from heater fan motor. Check for +12 VDC at lead
98T with nheater fan coniroi in high mode.

e If +12 VDC is present, go to step 13. If no voltage is present,
disconnect heater fan hig‘n reiay from connector. Check for
comtinuity in lead 587 Letween connector 30 and hsaler fan
motor. If continuity ic indicated, replace heater fan high relay

(pages 4-197, 4-198). If no continuity is indicated, repair lead

98T [(page 3-2).

Step 13. Disconnect ground‘ iead from heater fan motor. Check for continuity

Ur:lwc!:u glUUllU lUdU auu glUUllU

o If contmunty ls mdlcated replace heater tan motor (page 4 -192).

2. NONE OF THE LOWER VARIABLE SPEEDS OPERATE.

Step 1. Disconnect leads 98Y, 98E, and 98F from heater fan control. Check for
+12 VDC at connector (E) with heater tan control in low mode. at
Oi medium mode, and at connecior (F)

if no voitage is present,

Step 2. Disconnect lead 98L from heater fan control. Check for +12 VDC with heater
fan control in low, medium, and medium-high mode.

e If 412 VDC is present, replace heater fan control (page 4-190).
it no voltage is present, go to step 3.

Step 3. Disconnect lead 98R from heater fan resistor block. Check for +12 VDC with
heaier ian coniroi in iow mode.
e If +12 VDC is present, go to step 4. lf no voltage is present,
repiace heater fan resistor biock (notify direct support

llldllllelldll&el

Step 4. Disconnect heater fan high relay from connector. Check for +12 VDC at
connector 87A.
e 1 +12 VDC is present, ao to step 5. If no voltage is present,

repair lead 98R [(page 3-2] m
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or Inspection
' Corrective Action

Standard Heater Circuits (Cont)

Step 5. Disconnect lead 98T from heater fan motor. Check for +12 VDC at lead 98.
e If no voltage is present, replace heater fan high relay
(pages 4-197, 4-198).
3. HIGH SPEED DOES NOT OPERATE.

Step 1. Disconnect lead 98L from heater fan control. Check for +12 VDC at
connector (D) with heater fan control in high mode.

e If 412 VDC is present, go to step 2. If no voltage is present,
replace heater fan control (page 4-190).

in hin fl
wi lllgu moGe.

e If 412 VDC is present, go to step 3. If no voltage is present,

ir lead S8L

Step 3. Disconnect heater fan high relay from connector. Check for continuity
between connector 86 and ground.

e If continuity is indicated, go to step 4. If no continuity is
indicated, repair ground lead (page 3-2).

Siep 4. Disconneci iead 98T irom heaier fan moior. Check for +i2 VDC at iead 98T.
e |If no voltage is present, replace heater fan high relay
(pages 4-197, 4-198).
-HIGH SPEED DOES NOT OPERATE.
Step 1. Disconnect lead 98F from heater fan control. Check for +12 VDC at heater
fan control connector (F) with heater fan control in medium-high mode.

e If 412 VDC is present, go to step 2. If no voltage is present,
replace heater fan control (page 4-190).

Minancmemnand



™™ 9-2320-363-20-1

Tabie 3-i. Troubieshooting (Cont)

Malfunction
Test or Inspection
Corrective Action

5. MEDIUM SPEED DOES NOT OPERATE
Step 1. Disconnect lead 98E from heater fan control. Check for +12 VDC
fan control connector (C) with heater fan control in medium mode
H A atanm H I na wallama 6 nraaant
vV IlvywY < BV YVIAYT 10 pIGOGIIR,

Step 2. Disconnect lead 98E from resistor block. Check for +12 VDC at lead 98E
e If +12 VDC is present, go to step 3. If no voltage is present,
repair lead 98E
Disconneci ieads 98E and 98F irom heaier fan resisior biock. Check for

Siep 3. Disconneci
continuity between contacts of heater resistor block
if no continuity is indicated, repiace resistor biock (notify direct

mraintAamanan)

Supponit maintenance).
6. LOW SPEED DOES NOT OPERATE.
Step 1. Disconnect lead 98Y from heater fan control. Check for +12 VDC at heater .
ian coniroi connecior {E} wiii heaier fan coniroi in iow mode.
. If no voltage is present,

e If +12 VDC is present, go to step 2
replace heater fan contro! (page 4-190)

ck. Check for +12 VDC at

8Y from heater fan resistor blo

Step 2. Disconnect lead 9 eate
It no voltage is present,

lead 98Y.
If +12 VDC is present, go to step 3.

[ ]
repair lead 98Y

Step 3. Disconnect leads 98Y and 98E from heater fan resistor block. Check for

continuity between contacts of resistor biock
If no continuity is indicated, replace heater fan resistor block

L
(notify direct support maintenance).
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1avIe I9=1. 1TOUNEe: 'llUOIlllg (Lo 11} }
Malfunction
Test or Inspection
Correciive Action
ELECTRICAlI SYSTEM (CONT)
Auxillary Heater Circuits
24V AUX HTR 24V AUX HTR
HI RELAY PWR RELAY
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| I o ]
NN NN NN NN N
o i siem 30 85 86 87 87A 30 85 8687 87A
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Malfunction

Test or Inspection

Corrective Action

Auxiliary Heater Circuits (Cont)

1. AUXILIARY HEATER DOES NOT OPERATE, AUXILIARY LIGHTS OPERATING.

3-76

Step

Step

Step

1
Ve

P

'Jh

Check auxiliary heater 25A fuse.

o If defective, replace 25A fuse (page 4-204).

Remove auxiliary heater 25A fuse. Check for +24 VDC at fuse connector to

24 V constant power bus.
e If 424 VDC is present, go to step 3. If no voltage is present,
repair lead |(page 3-2)
Disconnect lead 58 from auxiliary heater. Check for +24 VDC at lead 58.

e If 424 VDC is present, go to step 4. If no voltage is present,
repair lead 58

Disconnect leads 58 and 58E from auxiliary heater on/off switch. Check for
continuity between contacts of auxiliary heater on/off switch

step 5. If no continuity is
_______________________ ter on/off switch (page 4-190).
Disconnect 24 V auxiliary heater power relay from connector. Check for
+24 VDC at connector 30 and 85 with auxiliary heater on/off switch closed.

e If 424 VDC is present, go to step 6. If no voltage is present,
repair lead 422 or lead 58E

Disconnect 24 V auxiliary heater high relay from connector. Check for
+24 VDC at connectors 30 and 85 with auxiliary heater on/off switch closed

e A Wwinitwwswew WV =alt

and auxiliary heater high/low switch in high mode

e If +24 VDC is present, go to step 7. if no voltage is present

S Yv¥ v SIS =2

at connector 30, repair lead 422 If no voltage is
present at connector 85, go to next corrective action.

e Disconnect lead 58E from auxiliary heater high/low switch.
Check for +24 VDC at auxiliary heater high/iow switch. if
+24 VDC is present, go to next corrective action. If no voltage

is present, repair lead 58E (page 3-2).

e Disconnect lead 58A from auxiliary heater high/low switch.
Check for +24 VDC at auxiliary heater highvlow switch. if

PRV PRy —-_

+i2 VDC is present, go io step 7. it no voitage is presei

repair lead 58A
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Malfunction
Test or Inspection
Corrective Action

Step 7. Disconnect 24 V auxiliary heater high relay and 24 V auxiliary heater power
relay from their connectors. Check for continuity between connectors 86 and
ground.

e If continuity is indicated, go to step 8. If no continuity is
indicated, repair ground lead

Step 8. Disconnect 24 V auxiliary heater high relay from connector. Install jumper
wires between connectors 30, 85, and 86 to their respective connections at
24 V auxiliary heater high relay. Check for +24 VDC at connection 87 on
24 V auxiliary heater high relay with auxiliary heater on/off switch closed

&5V Qe

and auxiliary heater hlgh/low swutch in high mode

e If 124 VDC is present _nt'i

[o]
e ¥ s PrvSvingg Y

replace 24 V auxiliary hea

Te) ! tep 9. If no voltag

s ag
high relay (pages 4-

(e] e n.rese
d -~ T L g
er 1

is
97, 4-1

Step 9. Disconnect lead 422B from restriction thermostat at auxiliary heater. Check
for +24 VDC at restriction thermostat.
e If +24 VDC is present, go to step 10. If no voltage is present,

repair lead 422B

nnect 24 V auxiliary heater power relay from connector. Install jumper

sevs SV Quninlan gy vV VY el St

wires between connectors 30, 85, and 86 to their respective connections at
24 V auxiliary heater power relay with auxiliary heater on/off switch closgd.
Check for +24 VDC at connection 87 on 24 V auxiliary heater power relay.

e If +24 VDC is present, go to step 11. If no voltage is present,
replace 24 V auxiliary heater power relay (pages 4-197, 4-198).

sk
=)
Q2
[74]
a
o

[ 2 Py VY

Disconnect lead 422C
at lead 422C.

-—h
-—h

LY BR Y1 aYa TP S Oy Gy PR W Ypr-1 P ey sionnd

e if +24 VDC is present, repair auxiliary heater (notify direct
support maintenance). If no voltage is present, repair lead

422C
2. AUXILIARY HEATER INDICATOR LIGHT NOT OPERATING, HEATER OPERATING NORMALLY.

Step 1. Remove lamp from socket (page 4-190). Check for continuity between
contacts of Iamn

RGeS

o
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Maifunction
Test or inspection
Corrective Action
ELECTRICAL SYSTEM (CONT)
Auxiiiary Heater Circuits (Cont)
Step 2. Check for continuity between socket and ground.

s if continuity is i:dicated. go to step 3. if no continuity is

indicated, repai

0
=
«@
2]
<
<
3
Q
o
N
Q

Step 3. Disconnect lead 422E at line disconnect. Check for +24 VDC at lead 422E.
e |If +24 VDC is present, repair lead 422E between line

disconnect and heater If no voltage is present,
repair lead 422E between indicator light and line disconnect
(page 3-2)

3. AUXILIARY HEATER HIGH/LOW SWITCH DOES NOT OPERATE.

Step 1. Disconnect lead 58E from auxiliary heater high/low switch. Check for
+24 VDC at lead 58E with auxiliary heater high/low switch closed.

e |If +24 VDC is present, go to-step 2. If no voltage is present,

repair iead 58E |{page 3-2).

Step 2. Disconnect lead 58A from auxiliary heater high/low switch. Check for
+24 VDC at auxiliary heater high/low switch with auxiliary heater high/low
switch closed and in high mode.

e If +24 VDC is present, go to step 3. If no voltage is present,
replace auxiliary heater high/low switch (page 4-190).

Step 3. Disconnect 24 V auxiliary heater high relay from connector. Check for
+24 VDC at connector 30 and 85 with auxiliary heater on/off switch closed
and auxiliary heater high/low switch in high mode

e If 424 VDC is present, go to step 4. If no voltage is present,

repair lead 422 or lead 58A [(page 3-2)]

Step 4. Disconnect 24 V auxiliary heater high relay from connector. Check for
continuity between connector and ground.

o |If continuity is indicated, go to step 5. !f no continuity is
indicaied, repair ground iead [{(page 3-2)

Step 5. Disconnect 24 V auxiliary heater high relay from connector. Install jumper
wires to connectors 30, 85, and 86 to their respective connections at auxiliary
heater high relay. Check for +24 VDC at pin 87 on 24 V auxiliary heater
high reiay with auxiiiary heater on/off switch closed and auxiliary heater
highl’lvvv' switch in |||y|| mode.

e If +24 VDC is present go
ea

to
replace 24 V duxmdry heater mgn féiay {pages 4-197, 4- 1‘.'!6)
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Auxiliary Heater Circuits (Cont)

Step 6. Disconnect lead 422B from restriction thermostat. Check for +24 VDC at
lead 422B with auxiliary heater on/off switch closed and auxiliary heater
high/low switch in high mode.

If no voltage is present, repair auxiliary heater (notify direct
support maintenance).

Step 7. Disconnect lead 422B at line disconnect. Check for +24 VDC at lead 422B.

If +24 VDC is present, go to step 8. If no voltage is present,

repair lead 422B [page 3-2).
Step 8.  Disconnect lead 422B at disconnect to heater. Check for +24 VDC at
lead 422B.

If +24 VDC is present, replace heater. If no voltage is present,

repair lead 422B|(page 3-2)

4. AUXILIARY HEATER FUEL PUMP DOES NOT OPERATE, REMAINING AUXILIARY HEATER
CIRCUITS OPERATING.
Step 1. Disconnect lead 58E from auxiliary heater fuel pump. Check for +12 VDC at

lead 58E with auxiliary heater on/off switch closed.
If +12 VDC is present, go to step 2. If no voltage is present,
repair lead 58E
Step 2.  Disconnect auxiliary heater fuel pump ground lead from ground. Check
continuity between ground lead and ground.
If continuity is indicated, replace auxiliary heater fuel pump
(page 4-816). If no continuity is indicated, repair ground lead

[page 32

5. AUXILIARY HEATER WATER PUMP DOES NOT OPERATE, REMAINING AUXILIARY CIRCUITS
OPERATING.
Step 1. Disconnect lead 58E from auxiliary heater fuel pump. Check for +12 VDC at

lead 58E with auxiliary heater on/off switch closed.
If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 58E| (page 3-2).

Step 2.  Check for continuity between auxiliary heater fuel pump ground lead and
ground.
If continuity is indicated, replace auxiliary heater fuel pump
(page 4-816). If no continuity is Indicated, repair ground lead
page 3-2).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

ELECTRICAL SYSTEM (CONT)
Auxiliary Heater Circuits (Cont)

6. CAB HEATER HIGH-SPEED FAN DOES NOT OPERATE, LOW-SPEED FAN OPERATING
NORMALLY.
Disconnect lead 58A from line disconnect to cab heater fan. Check for +24 VDC at

lead 58A.
If +24 VDC is present, replace cab heater fan (notify direct
support maintenance). If no voltage is present, repair lead 58A

7. CAB HEATER LOW-SPEED FAN DOES NOT OPERATE, HIGH-SPEED FAN OPERATING
NORMALLY.
Disconnect lead 58B from line disconnect to cab heater fan. Check for +24 VDC at

lead 58B.

If +24 VDC is present, replace cab heater fan (notify direct
support maintenance). If no voltage is present, repair lead 58B

(page 3-2).
TRANSMISSION

1. TRANSMISSION OIL TEMPERATURE GAGE CONTINUOUSLY READS OVER 2500F.
Step 1. Check transmission fluid level.

' . Add or drain transmission fluid as required (page 2-3, Unit PMCS).
Step 2. Check for any kinked or damaged transmission cooler hoses and connections
that would cause flow restriction.
Replace any kinked or damaged hoses or connections
(page 4-356).
Step 3.  If problem still exists, notify direct support maintenance.

2. TRANSMISSION WILL NOT SHIFT INTO GEAR, OR ROUGH SHIFTING.
Step 1. Check transmission fluid level.

| - Add or drain transmission fluid as required {page 2-3, Unit PMCS).
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Table 3-1. Troubleshooting (Cont)

Malfunction

Test or inspection

Corrective action

Step 2.

Step 3.

TRANSMISSION (CONT)

Check transmission shift control, shift control cable, or shift control linkage

for damage, looseness, and proper adjustment.
Replace any damaged transmission shift control, shift control
cable, or shift control linkage (page 4-335). If transmission shift
cable and linkage is out of adjustment, readjust cable and
linkage (page 4-342).

If problem still exists, notify direct support maintenance.

POWER TAKE-OFF (PTO) CIRCUITS (ALL EXCEPT M915A2)

1. POWER TAKE-OFF (PTO) DOES NOT ENGAGE.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Check reservoir heater/power take-off 15A fuse.
If defective, replace 15A fuse (page 4-204).
Remove reservoir heater/power take-off 15A fuse. Check for +12 VDC at
fuse connector from lead 18.
If +12 VDC is present, go to step 3. If no voltage is present,
repair lead 18 (page 3-2).
Disconnect lead 200D from power take-off switch on dash. Check for +12
VDC at lead 200D.

- If +12 VDC is present, go to step 4. If no voltage is present,
repair lead 200D (page 3-2).
Disconnect lead 200D and lead 200E from power take-off switch on dash.
Check for continuity between contacts at power take-off switch with switch
closed.
- If continuity is indicated, go to step 5. If no continuity is
indicated, replace power take-off switch on dash (page 4-182).
Disconnect lead 200E from power take-off solenoid valve. Check for +12 VDC
at lead 200E with power take-off switch on dash closed.

- If +12 VDC is present, go to step 6. If no voltage is present,
repair lead 200E [(page 3-2).
Disconnect lead 200E from power take-off solenoid valve. Disconnect power
take-off solenoid ground lead from ground. Check for continuity between
power take-off 200E connector and ground lead.
- If continuity is indicated, repair ground lead to ground. If no
continuity is indicated, replace power take-off solenoid valve
(page 4-768). If power take-off still will not engage, notify direct
support maintenance.
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Malfunction

Test or inspection

Corrective action

POWER TAKE-OFF (PTO) CIRCUITS (ALL EXCEPT M915A2) (CONT)

2. POWER TAKE-OFF INDICATOR LIGHT DOES NOT OPERATE.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Check power take-off indicator lamp.

If defective, replace power take-off indicator lamp (page 4-200).

If not defective, go to step 2.

Disconnect lead 200F from power take-off pressure switch. Check for
+12 VDC at lead 200F.

If +12 VDC is present, go to step 3. If no voltage is present,
repair lead 200F (page 3-2)

Disconnect lead 200F and lead 200 from power take-off pressure switch.
Check for continuity between contact at power take-off pressure switch.

If continuity is indicated, go to step 4. If no continuity is
indicated, replace power take-off pressure switch (page 4-768).

Disconnect lead 200 from power take-off indicator light. Check for +12 VDC
at lead 200.
If +12 VDC is present, go to step 5. If no voltage is present, X,

repair lead 200 |(page 3-2)

Remove power take-off indicator light lamp. Check for continuity between
socket and ground.

If no continuity is indicated, repair ground lead [page 3-2)

3. POWER TAKE-OFF (PTO) RPM CONTROL DOES NOT OPERATE.

Step 1.

Step 2.
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Disconnect power take-off neutral lockout relay from connector. Check for
+12 VDC at connector 85.

If +12 VDC is present, go to step 2. If no voltage is present,

repair lead 15D (page 3-2).

Disconnect power take-off neutral lockout relay from connector. Check for
+12 VDC at connector 30.
If +12 VDC is present, go to step 3. If no voltage is present,
go to next corrective action.
Disconnect lead D510 from pin R of DDEC engine harness
connector. Check for continuity between connector 30 and
lead D510. If continuity is not indicated, repair lead D510

page 3-2)| If continuity is indicated, refer to DDEC I
troubleshooting |(page 3-101).
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Table 3-1. Troubleshooting (Cont)

Malfunction

Test or inspection

Corrective action

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

POWER TAKE-OFF (PTO) CIRCUITS (ALL EXCEPT M915A2) (CONT)

Disconnect power take-off neutral lockout relay from connector. Check for
continuity between connector 86 and ground.
If continuity is indicated, go to step 4. If no continuity is
indicated, repair ground Iead
Disconnect power take-off neutral lockout relay from connector. Install jumper
leads between connectors 30, 85, and 86 to their respective connections at
power take-off lockout relay. Check for +12 VDC at connection 87 on power
take-off lockout relay.
If +12 VDC is present, go to step 5. If no voltage is present,
replace power take-off lockout relay (pages 4-197, 4-198).
Disconnect lead D510C from winch speed control switch on winch. Check for
+12 VDC at lead D510C.

If +12 VDC is present, go to step 6. If no voltage is present,

repair lead D510C[(page 3-2)]

Disconnect lead D510C and lead D510D from winch speed control switch on
winch. Check for continuity between contacts of power take-off rpm switch
with switch closed.
If continuity Is indicated, go to step 7. If no continuity is
indicated, replace winch speed control switch on winch
(page 4-276).
Disconnect lead D510D from rpm control module potentiometer located just
above vehicular fuse/relay panel. Check for +12 VDC at lead D501D.

If +12 VDC is present, go to step 8. If no voltage is present,

repair lead D510D |(page 3-2)

Disconnect power take-off relay rpm control module potentiometer from
connector. Check for 9 to 11 kohms between yellow and black wire.

If 9 to 11 kohms is not present, replace potentiometer.

TRANSFER CASE (ALL EXCEPT M915A2) '

1. TRANSFER CASE DOES NOT ENGAGE.

Step 1.

Check transfer case shift control, shift control cable, and shift control linkage
for damage, looseness, and proper adjustment.
Replace any damaged transfer case shift control, shift control
cable, or shift control linkage (page 4-376). Adjust shift control
cable (page 4-342).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

' TRANSFER CASE (ALL EXCEPT M915A2) (CONT)

Step 2.  Check transfer case lockup valve, air lines, and fittings for damage and air
leakage.
Tighten or replace lockup valve, air lines, and fittings
(page 4-381).
Step 3.  If problem still exists, notify direct support maintenance.

INTERMEDIATE AXLE AND REAR AXLE DRIVELINE ASSEMBLIES
1. NO DRIVE AT FORWARD REAR AXLE AND/OR REAR-REAR AXLE.

Step 1.  Check propeller shaft and universal joints from transfer rear output to
forward-rear axle for broken universal joint(s) and broken or damaged tube,
splines, or yoke(s).

Replace any defective universal joint(s) (page 4-390).
Replace defective propeller shaft (page 4-386).

Step 2. Check propeller shaft and universal joints from forward-rear axle to rear-rear
axle for broken universal joint(s) and broken or damaged tube, splines, or
yoke(s).

Replace any defective universal joint(s) (page 4-390).
Replace defective propeller shaft (page 4-386).

Step 3. Check forward-rear axle and rear-rear axle for broken axle shaft(s).

Replace any broken axle shaft(s) (notify direct support
maintenance).

Step 4. If problem still exists, notify direct support maintenance.

' 2. NO DRIVE AT FRONT AXLE (ALL EXCEPT M915A2).

Step 1. Check propeller shaft and universal joints from transfer case front output to
forward axle for broken universal joint(s) and broken or damaged tube,
spline(s), or yoke(s).

Replace any defective universal joint(s) (page 4-390).

Replace defective propeller shaft (page 4-388).
Step 2.  If problem still exists, notify direct support maintenance.
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

INTERMEDIATE AXLE AND REAR AXLE DRIVELINE ASSEMBLIES (CONT)

3. VIBRATION OR NOISE DURING ON-ROAD OPERATION.
Step 1. Check propeller shafts and universal joints for obvious wear or damage.
Replace any defective universal joint(s) (page 4-390).
Replace defective propeller shaft (pages 4-386, 4-388).
Step 2. Check wheels for looseness and obvious damage.
Tighten any loose wheel lug nuts (notify direct support
maintenance).
Replace any damaged wheel(s) (TM 9-2320-363-10).
Step 3.  If problem still exists, notify direct support maintenance.

BRAKES

1. VEHICLE DOES NOT SLOW DOWN QUICKLY ENOUGH WHEN BRAKES ARE APPLIED.
Step 1.  Check for proper lubrication and adjustment of brakes. |

Lubricate brake system|(page 2-3 Unit PMCS); adjust brakes

(pages 4-446, 4-448).
Step 2. Check for heat-damaged or glazed brake linings.

Replace any damaged or glazed brake linings (brake linings

must be fully replaced per axle) (pages 4-407 thru 4-417).
Step 3. Check brakedrums for excessive heat damage, cracks, scoring, and

out-of-roundness.

Replace any damaged brakedrums (pages 4-584 thru 4-599).
Step 4. Check for faulty air chambers.

Replace faulty air chamber(s) (pages 4-420, 4-422, 4-424).
Step 5. Check for air pressure leakage to air chambers.

Replace air compressor (notify direct support maintenance).

2. BRAKES DO NOT RELEASE OR RELEASE TOO SLOWLY.
Step 1. Check for proper lubrication of brake system. '

Lubricate brake system|(page 2-3| Unit PMCS).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

BRAKES (CONT)

Step 2. Check that foot valve returns to fully released position.

Remove any debris interfering with pedal travel, or adjust stop
bolt (page 4-403).
Step 3. Check exhaust ports on brake foot valve, quick release valve, and gladhand vent
holes for blockage.

Clear exhaust port(s) and vents of obstructions.
Step 4. Check for weak or broken brakeshoe return springs.

Replace weak or broken springs (pages 4-407 thru 4-417).

Step 5. Check for frozen brakeshoe anchor pins.

Clean and lubricate sticking pins or replace if damaged
(pages 4-407 thru 4-417).
Step 6.  Check for broken spring in air chamber.

Replace air chamber (pages 4-420, 4-422, 4-424).

3. BRAKES ARE UNEVEN, DRAG, OR PULL WHEN APPLIED.
Step 1. Check for uneven adjustment between axles.

Adjust brakes (pages 4-446, 4-448, 4-450).
Step 2. Check for proper wheel bearing adjustment.

Adjust wheel bearings (pages 4-584 thru 4-599).

Step 3. Check for grease-saturated or worn linings.

Replace linings (pages 4-407 thru 4-417).
Step 4. Check for out-of-round brakedrum(s).

Replace brakedrum(s) (pages 4-584 thru 4-599).
Step 5. Check for worn S-cam or roller.

Replace S-cam or roller (pages 4-446, 4-448, 4-450).

4. ABS INDICATOR LIGHT STAYS ON AFTER VEHICLE REACHES 4-5 MPH.
Step 1. Perform ABS troubleshooting procedures using tester (page 3-93).
Step 2. Check for proper wheel bearing adjustment.

Adjust wheel bearings as required (pages 4-584 thru 4-599).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

AIR SYSTEM

1. LOSS OF AIR PRESSURE.
Step 1. Check for leaks in lines and fittings.

Replace damaged components (pages 4-454 thru 4-483).
Step 2.  Check for faulty air supply tanks or components.

Replace damaged components (pages 4-454 thru 4-483).
2. LOSS OF AIR SUPPLY FUNCTION.

Step 1. Check for blocked or kinked lines.

Replace damaged lines (pages 4-487, 4-503).
Step 2.  Check for faulty valves.

Replace faulty valves (pages 4-528, 4-530, 4-532, 4-534, 4-546,
4-549, 4-572).

3. AIR DRYER LEAKS.
Check for faulty seal.

Replace filter seal (page 4-560 or 4-561.0).

4. AIR DRYER FAILS TO ABSORB POLLUTANTS.
Step 1.  Check for dirty filter(s).

Service (page 4-560 or 4-561.0) or replace air dryer (pages 4-552,
4-556, or 4-559.0).
Step 2. Check for contaminated desiccant beads (drying beads).

Service (page 4-560 or 4-561.0) or replace air dryer (pages 4-552,
4-556, or 4-559.0).
Step 3. Check for faulty purge valve.

Service (page 4-560 or 4-561.0) or replace air dryer (pages 4-552,
4-556, or 4-559.0).

STEERING SYSTEM
1. LOSS OF STEERING CONTROL.

Step 1.  Check for failed mounting of steering wheel to steering column shatft.
Replace steering wheel or column shaft (page 4-606).
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Malfunction
Test or inspection
Corrective action

STEERING SYSTEM (CONT)

Step 2.  Check for faulty steering wheel or column.
Replace steering wheel or column (page 4-606).

Step 3.  Check for faulty universal joint.
Replace universal joint (page 4-608).

Step 4. Check for faulty tie rod, pitman arm, or drag link.
Replace tie rod, pitman arm, or drag link (page 4-611).

2. UNIVERSAL SHAFT FAILS.
Step 1.  Check for faulty universal shaft.

Replace universal shaft (page 4-608).

Step 2.  Check for faulty yoke assembly.

Replace universal shaft (page 4-608).
Step 3.  Check for faulty attaching hardware.

Tighten or replace attaching hardware (page 4-608).

3. TIE ROD AND/OR DRAG LINK AND/OR PITMAN ARM FAILS.
Step 1. Check for lack of lubrication.

Replace tie rod assembly (notify direct support maintenance).

Step 2. Check for corrosion.

Replace tie rod assembly (notify direct support maintenance).

4. HOSE ASSEMBLY FAILS (LEAKS).
Step 1. Check for loose or damaged fittings.

Tighten or replace fittings (page 4-613).
Step 2.  Check for cracked or brittle hose.

Replace hose assembly (page 4-613).

Step 3.  Check for extreme temperature conditions.
Replace hose assembly (page 4-613).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

STEERING SYSTEM (CONT)
5. POWER STEERING RESERVOIR LEAKS.

Step 1. Check for dirty filter/contamination.

Replace filter (page 4-616).

Step 2. Check for faulty fitting connection(s).
Replace (page 4-613) or repair power steering fitting
(page 4-616).

Step 3. Check for damaged cover assembly and loose or damaged wing screw.

Tighten or replace cover assembly and/or wing screw
(page 4-616).

Step 4. Check for faulty or cracked power steering reservoir.
Replace power steering reservoir (page 4-613).

CHASSIS
1. ROLLER BINDS OR SEIZES (M916A1 AND M916A2). '
Step 1.  Check for lack of lubrication.
Lubricate roller (page 2-3,|Unit PMCS). '

Step 2.  Check for faulty bearings.
Replace (page 4-636).

2. ASSEMBLY LOOSE OR MISSING.
Step 1. Check for loose or faulty attaching hardware.

Tighten or replace attaching hardware (page 4-618).
Step 2.  Check for failed brackets.

Replace brackets (page 4-618).

3. LOOSE OR MISSING QUARTER FENDER.
Step 1. Check for loose or missing attaching hardware.

Tighten or replace attaching hardware (pages 4-698, 4-704).
Step 2.  Check for faulty mounting brackets.

Replace faulty mounting brackets (pages 4-698, 4-704).
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Malfunction
Test or inspection
Corrective action

CHASSIS (CONT)

4. PINTLE HOOK EYE NOT LOCKED.
Check for faulty or missing lock pin.

Replace or repair pintle hook (page 4-642).

5. PINTLE DOES NOT SWIVEL.
Step 1.  Check for lack of lubrication.

Lubricate pintle Unit PMCS).
Step 2. Check for faulty assembly.

Replace or repair pintle hook (page 4-642).
FIFTH WHEEL

1. TRAILER WILL NOT COUPLE OR BECOMES UNCOUPLED.
Step 1. Check for proper coupling by visually inspecting fifth wheel throat.

Reposition tractor (TM 9-2320-363-10).

Step 2.  Check fifth wheel for worn or damaged parts.

Replace worn or damaged parts (notify direct support
maintenance).

Step 3. Check operation of fifth wheel locking device.
Adjust locking mechanism (pages 4-639, 4-641).

2. RESTRICTED RELATIVE MOTION BETWEEN TRACTOR AND TRAILER.
Check for faulty slide bracket.

Adjust slide bracket (pages 4-639, 4-641).
CAB

1. LOSS OF VEHICLE INSTRUMENTATION.
Step 1.  Check for faulty instrument panel.

Repair instrument panel (pages 4-170 thru 4-190).

Step 2.  Check for faulty tachograph.
Replace tachograph (pages 4-178, 4-182).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

CAB (CONT)

Step 3.  Check for faulty tachometer and speedometer cables.

Replace tachometer cable (page 4-866) or speedometer cable
(pages 4-853, 4-860).

2. VEHICLE HEATER ASSEMBLY LEAKS COOLANT.

Step 1. Check for faulty or loose clamps.

Tighten or replace clamps (page 4-796).
Step 2.  Check for faulty heater hoses.

Replace heater hoses (page 4-796).
Step 3.  Check for leaking heater core.

Replace heater assembly (page 4-796).
3. NO AIR CIRCULATION.

Check for faulty blower motor.
Replace vehicle heater assembly (page 4-792).

4. IMPEDED OR BLOCKED AIR FLOW.

Step 1. Check for damaged ducts.

Replace duct assembly (page 4-796).
Step 2.  Check for faulty air cylinder.

Replace duct assembly (page 4-796).
HYDRAULIC WINCH (M916A1 AND M916A2) '

1. SLOW PAY OUT OR RETURN OF WINCH CABLE.
Check for low oil level in reservoir.

Service reservoir with oil (TM 9-2320-363-10).
2. OIL FLOW BLOCK. '
Check for contaminated or damaged filter.

Replace filter element (page 4-766).
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Table 3-1. Troubleshooting (Cont)

Malfunction
Test or inspection
Corrective action

| HYDRAULIC WINCH (M916A1 AND M916A2) (CONT)
3. OIL FILTER LEAKS.

Step 1. Check for leaking hoses.

Replace leaking hoses (page 4-758).
Step 2. Check for leaks and damage.

Replace ol filter assembly (page 4-766).
4. HYDRAULIC OIL TANK LEAKS.

Step 1. Check for faulty seals.

Repair hydraulic oil tank (page 4-762).
Step 2. Check for cracked or fractured tank material.

Replace hydraulic oil tank (page 4-762).
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Section II.1. TROUBLESHOOTING AND TESTING THE AIR
CONDITIONING SYSTEM

Preliminary Checks

Before testing the operation of the air conditioning
system, make the following checks:

1. Make sure the refrigerant compressor's drive belt
is not damaged and is correctly tensioned. Also
check the compressor mountings for tightness.

2. Check for broken, burst, or cut hoses; also check
for loose fittings on all parts.

3. Check for road debris build-up on the condenser
coil fins. Using air pressure and a whiskbroom or
a soapy spray of water, carefully clean off the
condenser; be careful not to bend the fins.

4, Check the color of the moisture indicator sight
glass. If the color is a deep cobalt blue, the
refrigerant charge is dry. If the indicator is not
blue, the system is contaminated with moisture.
Notify your supervisor.

5. If there is not enough airflow, make sure that
leaves or other debris has not entered the fresh air
ports under the windshield. If debris has entered,
it could clog the fins of the evaporator core, and
block airflow.

Also, be sure that all ducts are connected to the
dash louvers and that the air-control flaps in the
heater housing are moving properly (this requires
removal of the right and center dash panel).

Performance Tests

Following is a brief description of symptoms or
conditions that could exist if something goes wrong with
a refrigerant part.

RECEIVER-DRIER

The receiver-drier is normally at outside temperature.
To the touch, the entire length of the unit should be the
same temperature. If noticeable cool spots exist, notify
your supervisor.

A blockage at the inlet of the unit will cause high head
pressures; outlet blockages will cause low head
pressures and little or no cooling.

If the moisture indicator is pink or white (showing that the
system is wet), the receiver-drier is saturated with
moisture and must be replaced. Notify your supervisor.

COOLING SYSTEM

Although they are not physically connected, there is a
close tie between a vehicle's air conditioner and its
cooling system. Poor air conditioner cooling can be the
result of a problem in the cooling system.

If the cooling system does not work correctly, the heat of
the engine will rise to abnormal levels. The added heat
will transfer to the air conditioner, other underhood parts,
and maybe make its way into the cab. The added heat
makes it necessary for the air conditioner to work harder
and, at the same time, it reduces the air conditioner's
ability to cool down the air in the cab. Also, if the water
regulating valve isn't closing all the way, heat will enter
the cab, giving the impression that the air conditioning
system is not working.

EXPANSION VALVE

Problems that start in the expansion valve show up as
follows: when stuck closed, the evaporator coil and the
expansion valve will be at outside temperature; when
stuck open, both the coil and the valve will be extremely
cold with frost or ice build-up.

Because the expansion valve channels are very small,
blockages in the system tend to be found here (the valve
is very sensitive to contamination). Usually, the
contaminant is water; less than a drop of water is all it
takes to make the valve inoperative. When water
reaches the valve, the extreme cold that results from the
pressure drop freezes the water, forming a block of ice in
the valve. After the system shuts down and the valve
warms up, the ice melts, and the valve operates again,
only to freeze up when the moisture returns.

Change 3 3-92.1



On-and-off operation of the expansion valve means that
the receiver-drier is not removing moisture from the
system. These contaminants should cause the moisture
indicator's element to turn white and then pink.

REFRIGERANT COMPRESSOR

Compressor problems usually show in one of four ways:
abnormal noise; seizure; leakage; or low suction and
discharge pressures.

Resonant compressor noises are not causes for alarm;
irregular noise or rattles are likely to be caused by
broken parts.

EVAPORATOR

The evaporator coils are basically trouble-free when
airflow over the fins is not blocked. External or, less
often, internal blockages will cause low suction pressure
as well as little or no cooling.

If a leak exists in the system, and it cannot be traced to
other parts or fittings, suspect damage to one of the
evaporator coils. Notify your supervisor.

CONDENSER

The condenser is usually trouble-free. Normally, the
temperature of the condenser outlet line is noticeably
cooler than the inlet line. However, when road debris
(such as leaves or dirt buildup) cakes up, airflow over
the condenser fins is blocked; air is not able to absorb
enough heat to turn the hot refrigerant gas into a liquid.
High head pressures will result. In these cases, carefully
clean off the outer surfaces of the condenser with
compressed air or a soap and water solution; be careful
not to bend the fins.

High head pressures will also occur if the condenser's
tubing is abnormally bent, blocking the flow of
refrigerant. Frost will appear at the point where the flow
is restricted.

Less common internal blockages (bits of foreign material
or metallic grit build-up) will stop the flow of refrigerant.

A quick test to check that poor system performance is
caused by the condenser is to direct a spray of water
onto the condenser while the system is running. If the
air conditioner cools
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better because of the assist provided by the water, it is a
sign that the condenser is not working.

When troubleshooting a suspected condenser problem,
remember that the problem may be caused by the
radiator transferring high levels of heat to the condenser.

THERMOSTATIC SWITCH

IMPORTANT: Before troubleshooting the thermostatic
switch, notify your supervisor to check for a full charge of
refrigerant in the system. The compressor will not
operate, or will cycle too often, if there is not enough
refrigerant in the system.

Quick or delayed cycling of the compressor may be
caused by a thermostatic switch that is working, but is
out of adjustment. If, after doing the tests below, the
switch seems to be out of adjustment, replace it (the
thermostatic switch cannot be recalibrated).

1. Be sure the compressor clutch is operating
correctly.

2. Expose the evaporator coil.

3. Start the engine. Place th