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WARNING

EXHAUST GASES CAN KILL

1. DO NOT operate vehicle engine in enclosed area.

2. DO NOT idle vehicle engine with vehicle windows closed.

3. DO NOT drive vehicle with inspection plates or cover plates removed.
4. BE ALERT at all times for exhaust odors.

5. BE ALERT for exhaust poisoning symptoms. They are:

Headache

Dizziness

Sleepiness

Loss of muscular control

6. If YOU SEE another person with exhaust poisoning symptoms:

Remove person from area

Expose to open air

Keep person warm

Do not permit person to move

Administer artificial respiration * or CPR if necessary
* For artificial respiration, refer to FM 21-11.

7. BE AWARE, the field protective mask for Nuclear-Biological-Chemical (NBC) protection will not
protect you from carbon monoxide poisoning. THE BEST DEFENSE AGAINST EXHAUST
POISONING IS ADEQUATE VENTILATION.

WARNING SUMMARY

Hearing protection is required for the driver and co-driver. Hearing protection is also required for all
personnel working in and around this vehicle while the engine is running (reference AR 40-5 and
TB MED 501).

If required to remain inside the vehicle during extreme heat, occupants should follow the water intake,
work/rest cycle, and other heat stress preventive medicines measures contained in FM 21-10, Field Hygiene
and Sanitation.

All personnel must stand clear during lifting operations. A snapped chain, or shifting or swinging load may
cause injury to personnel.

Use prybar to free engine or transmission during lifting operations. Failure to do so may cause injury
to personnel.

Lifting device must have weight capacity greater than weight of engine and transmission to prevent injury
to personnel and damage to equipment.

Weight of vehicle must be supported on jack stands at all times. Failure to do so may result in injury to
personnel.

Warning a
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WARNING SUMMARY (Contd)

Alternator is heavy. Assistant will help with alternator replacement. Failure to do so may cause injury
to personnel.

Air system components are subject to high pressure. Always relieve pressure before loosening or removing
air system components. Failure to do so may result in injury to personnel.

Ensure tire is completely deflated before loosening nuts on clamp ring. Clamp ring can fly off and cause
injury to personnel.

When inflating tires, use tire cage to prevent injury to personnel should tire break from wheel assembly.

Compressed air source will not exceed 30 psi (207 kPa). When cleaning with compressed air, eyeshields
must be worn. Failure to do so may result in injury to personnel.

Improper cleaning methods and use of unauthorized cleaning solvents may result in injury to personnel.

Skysol-100 mixture is combustible. Use mechanical ventilation whenever product is used in a confined
space, is heated above ambient temperatures, or is agitated.

Eyeshields must be worn when cleaning with a wire brush. Flying rust and metal particles may cause
injury to personnel.

Contact with Skysol-100 may cause skin irritation. Use chemical resistant gloves. In case of skin contact,
remove any contaminated clothing and wash skin thoroughly with soap and water.

Keep rear of transmission tilted slightly downward to prevent converter from separating from trans-
mission. Failure to do so may result in injury to personnel or damage to equipment.

Completely deflate tires before removing wheels from axles if there is obvious damage to wheel
components. Injury to personnel may result from exploding wheel components.

Operation of a deadlined vehicle, without preliminary inspection, may cause injury to personnel and/or
damage to equipment.

Diesel fuel is flammable. Do not perform procedures near open flame, sparks, or electricity. Injury to
personnel may result.

Do not remove slave receptacle before disconnecting battery ground cable. If energized battery cable
contacts vehicle, a direct short will result and may cause injury to personnel.

If NBC exposure is suspected, all air filter media should be handled by personnel wearing protective
equipment. Consult your unit NBC officer or NBC NCO for appropriate handling or disposal instructions.

When lowering spare wheel, hold wrench handle bar securely. Do not release bar until wheel touches
ground. If bar must be released before wheel touches ground, lock shaft in place with pawl. Failure to
do this may cause wheel to drop and bar to spin, resulting in injury to personnel.

Direct all personnel to stand clear of winch cable during winch operation. A snapped winch cable may
result in injury to personnel.

Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a direct
short may result in instant heating of tools, damage to equipment, and injury to personnel.

Wear hand protection when handling winch cable. Broken wires may cause injury to personnel.

Super-single wheels and tires together weigh 382 lbs (173 kgs). Do not attempt to remove and install a
wheel and tire without assistant. Doing so may result in injury to personnel.

Ether is extremely flammable. Perform procedure in a well-ventilated area away from flames and sparks.
Failure to do so may result in injury to personnel.

Eye protection is required when performing fuel system checks. Failure to wear eye protection may result
in injury to personnel.

Warning b
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WARNING SUMMARY (Contd)

Hot coolant is under pressure. Care should be used when removing surge tank filler cap or inspecting hot
engine coolant leaks. Steam or hot coolant under pressure may cause injury to personnel.

When removing battery cables, disconnect ground cable first. Do not allow tools to come in contact with
vehicle when disconnecting cable clamps. A direct short can result, causing instant heating of tools, tool
damage, battery damage, or battery explosion, and severe injury to personnel.

Battery acid (electrolyte) is extremely harmful. Always wear safety goggles and rubber gloves when
performing battery maintenance. Severe injury may result if acid contacts eyes or skin.

Clean master cylinder reservoir cap and surrounding area before removing cap. System contamination can
result in injury to personnel or equipment damage.

Accidental or intentional introduction of liquid contaminants into the environment is in violation of state,
federal, and military regulation. Refer to Army POL (WP 0001 00) for information concerning storage, use,
and disposal of these liquids. Failure to do so may result in injury or death.

Volatile mineral spirits burn easily and fumes can explode. Do not smoke or allow flames nearby when
using volatile mineral spirits. Failure to do so may cause serious injury or death to personnel.

Engine oil may be hot when it is drained from crankcase. Use caution when removing drainplug from oil
pan. Failure to do so may cause injury to personnel.

Piston is under spring compression. Do not remove snapring until pressure is applied to spring retainer.
Failure to do so may result in injury to personnel.

Main-pressure regulator and valve lockup springs are under spring compression. Do not remove retainer
ring or lower pin until remover/installer is in place, as springs will fly out causing injury.

Torque converter leak test fixture is under pressure. Ensure all air pressure is exhausted from torque
converter prior to removing test fixture to prevent injury to personnel.

Axle is heavy. Axle assembly with differential installed is not balanced and may flip forward or backward if
not properly secured with chains. Ensure personnel are clear before lowering axle. Failure to do so may
result in injury to personnel.

Do not remove lifting device until transmission is stable on holding fixture. Failure to do so may result in
injury to personnel or damage to equipment.

Torque converter must be supported by retaining straps at all times to prevent torque converter from
falling out, causing injury to personnel.

Valve springs are under tension. Decompress spring slowly to avoid injury to personnel and damage to
equipment.

Never add solvents to any kind of epoxy. Injury to personnel may result.

Keep the epoxy mixture container lids closed tight when not in use. Use only in well-ventilated places.
Always wear gloves while working with epoxy as it irritates the skin.

Keep epoxy away from extreme heat and open flame. Most resins are flammable before hardened.

Transmission container is pressurized. Ensure pressure is released before opening container. Failure to do
so may result in injury to personnel.

Ensure transmission is properly supported before removal. Failure to do so may cause injury to personnel
and damage to equipment.

Install transmission jack under transmission to support transmission and prevent injury to personnel.

No personnel is to be under transmission after transmission jack has been removed. Failure to do so may
cause injury to personnel.

Warning ¢
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WARNING SUMMARY (Contd)

Do not place fingers or hands between transmission and flywheel housing or between rear braces at rear of
transmission when moving transmission forward or lowering transmission. Doing so may cause injury to
personnel.

Do not detach chain from engine until engine is supported. An improperly supported engine may result in
injury to personnel or damage to equipment.

Keep fingers clear of hood and cowling when replacing hinge. Failure to do so may result in injury to
personnel.

Do not smoke or allow open flames or sparks near batteries when performing this procedure. Batteries can
explode if exposed to heat, flames, or sparks. Failure to comply may result in injury to personnel and
damage to equipment.

Do not touch hot exhaust system components with bare hands. Severe injury to personnel may result.

Do not perform testing near fuel tank with fill cap or sending unit removed. Fuel may ignite causing injury
to personnel.

Warning d
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through 9 (consisting of work packages 0289 00 through 0395 00) and rear matter.

This manual contains a table of contents and alphabetical index for both volumes.
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HOW TO USE THIS MANUAL

ABOUT YOUR MANUAL

Spend some time looking through this manual. You will find that it has a new, different look, designed in a
work package format.

Features added to improve the convenience of this manual and increase your efficiency are:

a. Accessing Information - These include physical entry features such as the bleed-to-edge
indicators on the cover and edge of the manual. Extensive troubleshooting guides for specific
systems lead directly to step-by-step directions for problem solving and maintenance tasks in each
work package (WP). Lubrication instructions have been added to the TM, as part of Preventive
Maintenance Checks and Services. Unit maintenance instructions are followed by direct support
maintenance and general support maintenance instructions. A list of repair parts and special tools
to perform tasks is contained in TM 9-2320-386-24P.

b. Work Package Format — This manual is organized in Work Packages, each of which is a stand
alone portion of the TM. A WP logically divides all data required for a certain function, and may
include descriptive information, operating tasks, maintenance tasks, troubleshooting, preventive
maintenance checks and services, repair parts, or supporting information. Work packages appear
in numerical sequence and are continuous throughout the two volumes of the manual. An example
of work package numbering is: 0030 00-1. The 0030 is the work package number; the 00 is to be
used in the event a work package(s) is added between work packages at a future date; the -1 is the
page number.

To find the WP you require, first go to the table of contents (or to the bleed-to-edge indicator on
the cover). This will lead you to the specific chapter, then section titles,to enable you to locate
specific maintenance tasks and information in this manual. A title page for each chapter precedes
the first section of the chapter and lists section numbers and/or titles which guide you to a section
table of contents work package.

c. Illustrations — A variety of methods are used to make locating and fixing components much
easier. Locator illustrations with keyed text, exploded views, and cut-away diagrams make the
information in this manual easier to understand and follow.

d. Keying Text With Illustrations - Instructions are located with figure(s) that illustrate the
specific task you are working on. The task steps and figure(s) are located side-by-side.

HOW TO USE YOUR MANUAL
You must familiarize yourself with the entire maintenance procedure before beginning the maintenance task.
Here’s an example of how to use your manual:

PROBLEM: The unit maintenance mechanic gets a report that the engine cranks but will not start.

SOLUTION: Follow the troubleshooting steps:

1. Look at the cover of this manual. You will see subjects listed from top to bottom on the right-hand
side.

2. Look at the right edge of the manual. On some of the pages you will see black bars (edge indicators)
that are aligned with the subject bars on the cover. These are the locations of the subjects in the text.

3. Look at section IT on the chapter 2 title page. This section guides you to WP 0008 00, Unit
Troubleshooting Procedures Table of Contents, which in turn leads you to WP 0009 00, Mechanical
Troubleshooting Symptom Index.
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HOW TO USE THIS MANUAL (Contd)

. Look down the list until you find ENGINE. Beneath that heading you will find the symptom noted by
the maintenance mechanic: Engine cranks but will not start.

. Turn to the work package and page indicated, WP 0010 00-2.

. In WP 0010 00-2, there are steps and text related to resolving the problem of engine cranks but will
not start.

Step 1. You follow the steps listed under engine cranks but will not start and determine that the fuel
filter needs replacing. WP 0054 00, Fuel Filter Maintenance, is referenced.

Step 2. The rest of the inspection shows no other cause for the problem.

. Detailed procedures include everything you must do to accomplish a basic maintenance task.

a. Before beginning the maintenance task, look through the procedure. You must familiarize
yourself with the entire maintenance procedure before beginning the maintenance task.
The entire procedure for WP 0054 00, Fuel Filter Maintenance, includes draining, removal,

cleaning, inspection, and installation instructions.

b. The seven basic headings under INITIAL SETUP outline the information required by the user
before starting the detailed procedure. They are:

Test Equipment: Test equipment required to perform the procedure.

Tools and Special Tools: Those tools needed to perform the maintenance task.

Materials/Parts: All mandatory replacement parts and materials needed to perform the task.

Personnel Required: The number of personnel required for a task if task requires more than one.

References: Those manuals needed to complete the task.

— Equipment Condition: Notes the conditions that must exist before starting the task.

Special Environmental Conditions: Any special environmental conditions that are required.
. Refer to WP 0054 00, Fuel Filter Maintenance, as you review the following points:

a. Modular Text: Both text and illustrations are used together. This manual was designed so that
the two would be visible at once, making part identification and procedure sequence easy to follow.

b. Initial Setup: Outlines task conditions.

c. Illustrations: An exploded diagram of the component, removed from the vehicle, shows part
locations, attachments, and spatial relationships.

. Your manual is easier to use once you understand its design. We hope it will encourage you to use it
more often.

Vi
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EXTENDED SERVICE PROGRAM VEHICLE ENHANCEMENTS
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GENERAL INFORMATION

SCOPE

a. This manual contains instructions for servicing and maintenance of 2-1/2-ton, 6x6, M44A2 series
vehicles which have been rebuilt through the Extended Service Program (ESP). These vehicles are:

(1) M35A3, Cargo Truck, WO/W and W/W (Fixed Side)
(2) M35A3C, Cargo Truck, WO/W and W/W (Dropside)
(3) M36A3, Cargo Truck, WO/W and W/W (Long Wheelbase)

b. The material presented here provides unit, direct support, and general support maintenance
personnel with information and procedures needed to provide the safest and most efficient operation and
servicing of these vehicles. This information includes:

(1) Vehicle limitations.

(2) The function of unique controls.

(3) Cautions and warnings to operators regarding safety to personnel and equipment.

(4) Troubleshooting procedures to be followed by unit, direct support, and general support
maintenance personnel if the vehicle malfunctions.

(5) Unit maintenance checks and services.

(6) Repair procedures to be followed by unit, direct support, and general support maintenance
personnel.

c. This manual contains unit, direct support, and general support procedures unique to M44A3, ESP
series vehicles. Refer to TM 9-2320-361-20 for unit maintenance procedures or TM 9-2320-361-34 for direct
support and general support procedures common to M44A2 series vehicles.

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).

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR’S)

If the design of your vehicle needs improvement, let us know. If your vehicle is in proper operating
condition and there are problems with vehicle or equipment performance, send us an EIR. You, the user,
are the only one who can tell us what you don’t like about your equipment. It is not necessary to show a
new design or a better way to perform a procedure. Just let us know why you don't like the design or
performance. Put in on an SF 368 (Quality Deficiency Report). Mail it to us at: Commander, U.S. Army
Tank-automotive and Armaments Command, ATTN: AMSTA-IM-MMAA, Warren, Michigan 48397-5000.
We'll send you a reply. You may also mail, fax or email your letter, DA Form 2028, or DA Form 2028-2
direct to: AMSTA-LC-CI/TECH PUBS, TACOM-RI, 1 Rock Island Arsenal, Rock Island, IL 61299-7630. The
email address is TACOM-TECH-PUBS@ria.army.mil. The fax number is DSN 793-0726 or Commercial
(309) 782-0726.

HAND RECEIPT

This manual has a companion document with a TM number followed by -HR (which stands for Hand
Receipt). TM 9-2320-386-10-HR consists of preprinted hand receipts that list end item related equipment
(i.e., COEIl, BIl, and AAL) that must be accounted for. As an aid to property accountability, additional HR
manuals may be requisitioned through normal publication channels.

CORROSION PREVENTION AND CONTROL (CPC)

Corrosion Prevention and Control (CPC) of Army materiel is a continuing concern. It is important that
any corrosion problem(s) be reported so corrections and/or improvements can be made to prevent the
problem(s) in future items.

While corrosion is typically associated with rusting of metals, it can also include deterioration of other
materials, such as rubber and plastic. Unusual cracking, softening, swelling, or breaking of these materials
may be a corrosion problem.

If a corrosion problem is identified, it can be reported using Standard Form 368, Product Quality
Deficiency Report. Use of key words such as corrosion, rust, deterioration, or cracking will ensure that the
information is identified as a CPC problem.

The form should be submitted to the address specified in DA Pam 738-750.

0001 00-1
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DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

Procedures for destruction of Army materiel to prevent enemy use can be found in TM 750-244-6.

PREPARATION FOR STORAGE OR SHIPMENT

Storage and limited storage instructions are in Chapter 8 of this manual. Additional information can be
found in TM 746-10, Marking, Packing, and Shipment of Supplies and Equipment: General Packaging
Instructions for Field Use.

WARRANTY INFORMATION

Extended Service Program (ESP) vehicles have an engine (Caterpillar) warranty of 150,000 miles or
three years. They also have a transmission (Allison) warranty of two years with unlimited mileage. The
warranty starts on the date found in block 23, DA Form 2408-9, in the log book.

USE OF THE METRIC SYSTEM

The equipment/system described herein contains metric components and requires metric common and
special tools; therefore, metric units in addition to U.S. standard units will be used throughout this

publication.

LIST OF ABBREVIATIONS

The following is a list of special abbreviations that appear in this manual. For a list of standard
abbreviations that appear in this manual, refer to MIL-STD-12.

A — Annually

AAL — Additional Authorization List

AC - Alternating Current

AMP HR - Ampere hour

AOAP - Army Oil Analysis Program

AR — Army Regulation

ATAAC - Air-To-Air Aftercooler

B - Biennially

BF'S — Brake Fluid, Silicone

BII — Basic Issue Item

C — Country

cm — Centimeter

cmm — Cubic meters per minute

C/MR - Change when Maintenance Requires

CAGEC - Commercial and Government
Entity Code

cfm — Cubic feet per minute

COEI - Components of End Item

Contd — Continued

CPC - Corrosion Prevention and Control

CTIS - Central Tire Inflation System

CW — Chain (and) Wire Rope (lubricating oil)

°C — Celsius

DA - Department of the Army

DF - Diesel Fuel

E — Emergency

ECU - Electronic Control Unit

EIR - Equipment Improvement Recommendations

EIR MD - Equipment Improvement Report and
Maintenance Digest

ESP - Extended Service Program

°F — Fahrenheit

GAA - Grease, Automotive, and Artillery

GO - Lubricating Oil

g — Gram

H - Highway

HP - Horsepower

km - Kilometer

kg — kilogram

kPa — Kilopascal

L — Liter

LCD - Liquid Crystal Display

m — Meter

m?*/min — Cubic meters per minute

MIL-STD - Military Standard

mL — Milliliter

mm — Millimeter

MT - Metric ton

N — Neutral

N — Newton

NATO - North Atlantic Treaty Organization

NBC - Nuclear, Biological, Chemical

NSN - National Stock Number

N.m — Newton meter

OC - On-condition

OEA - Oil, Engine (arctic)

OE/HDO - Lubricating Oil, Internal
Combustion Engine, Tactical

PMCS - Preventive Maintenance Checks
and Services

PPS — Priority Pressure Switch

psi — Pounds per square inch

R — Reverse

RPM - Revolutions per minute

S — Semiannually

S — Snow

SF — Standard Form

STE/ICE-R - Simplified Test Equipment for
Internal Combustion Engines-Reprogrammable

TAMMS - The Army Maintenance
Management System

TB - Technical Bulletin

TM - Technical Manual

TP — Technical Publication

v — Volts

WP — Work Package
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ARMY PETROLEUM, OIL, AND LUBRICANTS (POL)

Proper disposal of hazardous waste material is vital to protecting the environment and providing a safe
work environment. Materials such as batteries, oils, and antifreeze must be disposed of in a safe and
efficient manner.

The following references are provided as a means to ensure that proper disposal methods are followed:
Technical Guide No. 126 (from the U.S. Army Environmental Hygiene Agency (USAEHA)

National Environmental Policy Act of 1969 (NEPA)

Clean Air Act (CAA)

Resource Conservation and Recovery Act (RCRA)

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Emergency Planning and Community Right to Know Act (EPCRA)

Toxic Substances Control Act (TSCA)

Occupational Health and Safety Act (OHSA)

The disposal of Army Petroleum, Oils and Lubricants (POL) products are affected by some of these
regulations. State regulations may also applicable to POL.

If you are unsure of which legislation affects you, contact state or local agencies for regulations regarding
proper disposal of Army POL.

COMMON TOOLS AND EQUIPMENT

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

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special tools, test, measurement, and diagnostic equipment (TMDE); and support equipment used to
maintain the components covered in this manual can be found in WP 0392 00, Maintenance Allocation
Chart (MAC), and TM 9-2320-386-24P.

REPAIR PARTS
Repair parts are listed and illustrated in TM 9-2320-386-24P.

END OF WORK PACKAGE
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CHAPTER 1

DESCRIPTION AND THEORY OF OPERATION
FOR
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

Section I. Equipment Description and Data ....................... WP 0002 00
Section II. Theory of Operation . ............. .. .ciiiiiiiinnnnnn. WP 0004 00
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DESCRIPTION AND THEORY OF OPERATION

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

Section I. EQUIPMENT DESCRIPTION AND DATA
TABLE OF CONTENTS

WP Title WP Sequence No.-Page No.
Equipment Characteristics, Capabilities, and Features . ....................
Location and Description of Major Components ... ........................
Differences Between Models . .. .............ouiuiriinenan ..
Equipment Data .. ...... ..t
Location and Description of Data Plates .............. ... ... .. ..........

END OF WORK PACKAGE
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DESCRIPTION AND THEORY OF OPERATION

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

Section I. EQUIPMENT DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

The M35A3, M35A3C, and M36A3 cargo trucks are used for transporting troops or heavy loads. The
trucks have a new engine, automatic transmission, and drivetrain, and rebuilt transfer case and axles.
Other new subsystems include new cooling, exhaust, air intake, split-brakes, fuel, electrical, power-assist
steering, driver’s seatbelts, super-single tires with two-piece wheels, Chemical Agent Resistant Coating
(CARC) paint, Simplified Test Equipment/Internal Combustion Engines-Reprogrammable (STE/ICE-R),
and Central Tire Inflation System (CTIS).

All ESP trucks have improved mobility and can traverse all types of roads and cross-country terrain in
extreme high or low temperatures and humidity. The trucks are capable of fording hard-bottom water
crossings up to 30 inches (76 centimeters) without a deepwater fording kit, and 72 inches (183 centimeters)
with the fording kit. Front lifting shackles and vehicle tiedown brackets provide a means of lifting an
securing the truck during transport.

Cargo Truck With Fixed Sides, WO/W and W/W, M35A3. The M35A3 cargo truck is used to transport
equipment, materials, and/or personnel. Since it has permanent steel-welded sides, it is the preferred vehicle
for use in transporting bulky payloads that may shift during transit. The truck body provides 270 cubic feet
(7.6 cubic meters) of cargo space. Side racks have built-in troop seats for troop transport operations.

NOTE

The M35A3 cargo truck is not suited operations that require easy access to
cargo. An example of this is a ground-to-truck forklift operation. The
M35A3C cargo truck with dropsides is preferred for such operations.

T

|
£\

M35A3 W/W
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EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES (Contd)

Cargo Truck With Dropsides, WO/W and W/W, M35A3C. The M35A3C cargo truck with dropsides is
used to transport equipment, materials, and/or personnel. The hinged steel sides can be folded down or
removed for easy side loading and unloading operations. The truck body provides 270 cubic feet (7.6 cubic
meters) of cargo space. Side racks have built-in troop seats for troop transport operations.

M35A3C WO/W

M35A3C W/W
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EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES (Contd)

Cargo Truck With Extra Long Wheelbases, WO/W and W/W, M36A3. The M36A3 cargo truck with
extra long wheelbase has the same basic purpose as the M35A3 cargo truck, except that the longer
wheelbase on the M36A3 body provides 410 cubic feet (11.5 cubic meters) of cargo space. The hinged right
side can be folded down or removed for easy side loading and unloading operations.

NOTE

The M36A3 cargo truck with extra long wheelbase is not suited
for operations that require maneuverability in limited spaces.

M36A3 WO/W

M36A3 W/W
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

EQUIPMENT FEATURES:

@ DRAG LINK - Manufactured by Sycon, 1-83504-1.

@O0 HOOEEHEEO ®

ENGINE - Caterpillar 3116 Air-To-Air After Cooler (ATAAC), diesel, 170 HP, 420 1b-ft (570 N.m),
designed to meet or exceed performance requirements of the 2-1/2-ton ESP vehicles.

CHARGED AIR COOLER - Manufactured by G & O.

RADIATOR - Manufactured by G & O, cross flow.

SURGE TANK - Holds excessive coolant and helps in venting air from cooling system.

FRONT AXLES - Rockwell C-240.

AIR CLEANER - Capacity of 26.9 hours at 580 CFM; manufactured by Nelson.

BATTERIES - Two-piece 6TL, 12 volts, 74 1b, 120 AMP HR rating.

TRANSFER CASE - Rockwell T-136, 2-speed which, in conjunction with the transmission,
provides up to 8 forward and 2 rearward speed ranges to front and rear differentials.

REAR AXLES - Rockwell C-240.

WHEELS/TIRES — Two-piece Motorwheel 20x11.00 wheels; tires are Michelin 14.5 R20XL tubeless
radials with a minimum life of 10,000 miles (16,090 km). Central Tire Inflation System (CTIS),
designed by AM General, allows the truck operator to monitor and regulate tire pressure from
driver’s compartment before and during vehicle operation.

AIR DRYER - Dries air and purges moisture from system to protect CTIS components, brake
system, and air system.

AUTOMATIC TRANSMISSION - Allison AT-1545P, 4-speed, which shifts automatically in all
forward ranges and requires no operator action uncommon to standard automatic transmission.

POWER ASSIST STEERING CYLINDER - Manufactured by Sycon, 1-85610.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Contd)

This illustration shows the location of major equipment and components of ESP trucks. Each component
in a category is illustrated and keyed with an encircled capital letter. Look on the opposite page and find
the key to that component description.
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DIFFERENCES BETWEEN MODELS

This chart shows major equipment and component differences between models of ESP trucks arranged
in a tabular format for easy referencing by operators.

EQUIPMENT/FUNCTION M35A3 M35A3C | M36A3
Personnel/Cargo Operations X X X
Front Winch X X X
Wheelbases:

154 in. (391 cm) X X
190 in. (483 c¢cm) X
Body:
Cargo Dropside X
Cargo (Permanent Sides) X X
Fuel Tank:
Single Tank, 50 gal. (189 L) X X X
Tires:
14.5R20 XL X X X
Length Overall:
With Winch
278.3 in. (707 cm) X X
343 in. (871 cm) X
Without Winch

329 in. (836 cm) X

264.3 in. (671 cm) X X
Width Overall:

96 in. (244 cm) X X

97.8 in. (248 cm) X
Ground Clearance:

12.8 in. (32.5 cm) X X X
Transmission:

Automatic X X X
Central Tire Inflation System X X X
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EQUIPMENT DATA

The following equipment data has been prepared in table form to assist referencing:

STANDARD METRIC
1. CAPACITIES
Cooling System
Dy . o e e 29 qt 274 L
Drainand Refill. . . . . ... ... .. . . e 27 qt 26 L
Engine Crankcase:
Dy . o e 21 qt 199 L
W/FILter. . . . e 19 qt 18 L
WO/Filter . . ... e 18 qt 17 L
Fuel Tank . ... .. ... . . . . . . e 50 gal. 189.3 L
Transmission:
Dry . . e 20 qt 189 L
Drainand Refill. . . . ... ... ... . . . . e 16 qt 15.1L
After Rebuild. . .. ... ... .. . . e 22 qt 20.8 L
Front Winch:
Winch Gearcase. . . . ...ttt e e 2.75 pt 1.30 L
Winch End Frame Housing .. ......... ... ... ... ... ......... 1.25 pt 0.6 L
Winch Hydraulic Reservoir:
Dry . e 42 qt 39.7L
Drainand Refill . . ... ... . ... ... . . .. . . . 39 qt 36.9 L
Master Cylinder Reservoir . ............ ... .. .. ... 2 qt 19L
Transfer Case . . . ... ...t e 7 qt 6.6 L
2. ENGINE
Manufacturer .......... .. . ... ... e Caterpillar
Model . ... 3116 ATAAC
Type .................. Diesel, four-cycle in-line, 6-cylinder, turbocharged
Weight . ... e 1198 1b 544 kg
Displacement . ......... .. ... . . . ... . 403 cu. in. 6.6 L
Operating Speed (Full Load) .............................. 2700 RPM
Brake Horsepower ... ....... ... ... 170 HP
Maximum Torque (@1,550 RPM) ............ ... .. ... . ... .... 420 Ib-ft 570 Nem
Oil Pressure . .... ... ... .. . e e 35-70 psi 241-483 kPa
Compression Ratio . ............ .. . . . . . . i 18:1
Fuel Consumption (AppProxX.) . .. ... .. ..., 7-8 mpg
Firing Order ... .. ... .. . . . . . e 1,5,3,6,2,4
Engineldle. ... ... .. .. . . . 750-850 RPM
3. FUEL SYSTEM
Fuel Pump Location ............. ... .. .. .. .. ..... On front of engine
Fuel Filter/Water Separator Manufacturer ..................... DAVCO
4. COOLING SYSTEM
Radiator Filler Cap Pressure . ........... ... .. . .. ... 10 psi 69 kPa
Thermostat:
Starts To Open . . ... ... e 178°F 81°C
Fully Open .. ... .. ... ... e e e 198°F 92°C
Radiator:
Manufacturer . ........ ... .. .. G&O
Type . e Cross flow
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EQUIPMENT DATA (Contd)
STANDARD METRIC
4. COOLING SYSTEM (Contd)
Charged Air Cooler:
Manufacturer. . . . ... .. e G&O
Transmission Oil Cooler:
Manufacturer. . . . . ... .. G&O
Transmission Oil Cooler (Oil-to-Air):
Manufacturer. . . . ... .. . e Hayden
5. ELECTRICAL SYSTEM
Batteries:
Model . ... 6TL
Voltage ... ... . e 12 volts
Weight (Filled) . ....... .. ... i 74 1b 33.6 kg
Number of Batteries . ... ... ... .. . 2
Rating ... ... ... . e 120 AMP HR
Alternator:
Manufacturer . ... ... .. ... Prestolite
Model . ... .. . AMA-5102UT
Voltage Output . ...... ... .. ... 28 volts
Armature Speed (Peak) ............ .. ... .. .. .. . . . .. 8000 RPM
Manufacturer . ... ..... .. . . . .. e Leece-Neville
Model . ... . e 3002AC
Voltage Output ... ..... ... . ... . . . . e 28 volts
Armature Speed (Peak) ........... ... ... ... . ... ... 8000 RPM
Starter:
Manufacturer . .. ... ... .. Prestolite
Model . ... EO-33405
Voltage . . ..o o e 28 volt
Specification . ........ .. .. MIL-G-46795-F (AT)
Capacity (Peak) ... ... ... .. e e e e 8.5 HP
6. TRANSMISSION (AUTOMATIC)
Manufacturer . ... .. ... ... Allison
Model . ... ... AT-1545P
4 17 7T Constant mesh
Weight
DIy . . e 280 1b 127 kg
Wt . . e 320 1b 145 kg
Speeds . ... e Four forward, one reverse
Gear Ratios:
First Speed ... ... ... . . . . . 3.45to0 1
Second Speed . ... ... .. 225t01
Third Speed .. ... ... .. . . . . e 141to1
Fourth Speed .......... ... . . . . . . . e 1.10to 1
Reverse . . ... . e 5.02to 1
7. WHEELS
Manufacturer . ...... ... ... e Motorwheel
SIZe . e 20x11.00
8. TIRES
Manufacturer . .... ... ... ... Michelin
SIZe . e 14.5 R20XL
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EQUIPMENT DATA (Contd)

10.

CENTRAL TIRE INFLATION SYSTEM (CTIS)

POWER STEERING SYSTEM
Drag link:

Manufacturer. . ... ... ... . ..

Power Assist Cylinder:

Manufacturer. . .. ... .. ..
Model . .. ... .

LOCATION AND DESCRIPTION OF DATA PLATES

STANDARD METRIC

. ... CM Automotive

Electronic system

The location and contents of warning, caution, and data plates are provided in this paragraph. A
complete list and location of warning, caution, and data plates is in TM 9-2320-386-24P and TM 9-2320-
361-20P. If any plate is worn, broken, painted over, missing, or unreadable, it must be replaced.

O

O
CAUTION
TURN ALL ELECTRICAL SWITCHES
OFF BEFORE TURNING ENGINE OFF
)

0003 00-9



T™M 9-2320-386-24-1-1 0003 00

LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

RUSTPROOFING
MAKE: M44A3 MODEL: M35A3

RUSTPROOFING CO: AM GENERAL
RUSTPROOFING MATL. MIL-C-62218

RUSTPROOFING MFR. ASHLAND OIL
DATERUSTPROOFED
CONTRACT NO. DAAE07-93-C-R110

CAUTION: STEAMCLEANING
WILL REMOVE RUSTPROOFING

O
CAUTION
TURN ALL ELECTRICAL
SWITCHES OFF BEFORE
SLAVE STARTING TO
PREVENT PERMANENT
DAMAGE TO ELECTRICAL
ACCESSORIES
O

O

USE ONLY MIL-B-46176

FLUID FROM A
SEALED CONTAINER

\ J
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

WINCH ASSY
PART NO. L ___]
(O 0) Or------------/320
CAUTIO N MANUFACTURER [_:_:_:_:_;;;
PULL OUT DRUMLOCK SERIALNO. L - .
BEFORE OPERATING WINCH
& S

CAUTION

DO NOT FORCE CLUTCH LEVER.
TO FREE DRUM CLUTCH ENGAGE
WINCH CONTROL VALVE SWITCH
WHILE ATTEMPTING TO MOVE

THE CLUTCH LEVER.

0003 00-11



T™M 9-2320-386-24-1-1

0003 00

LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

®)

O

DO NOT USE WINCH TO
PAY OUT LINE LOADS
GREATER THAN 3000
LBS FOR ANY DISTANCE
GREATER THAN 10 FT.

WARNING &

©

WINCH RATING

FIRST LAYER: 10,000 LB Single Line Pull
Rated Per ATPD-2174A, para. 3.9.9.1

WINCH
CONTROL
VALVE

ENGAGE

DISENGAGE

0003 00-12
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

0 FRONT TRANSFER @)
m TRANSMISSION || CASE WARNING !
BUZZER SOUNDING HIGH et AR R S )
INDICATES UNSAFE DRIVE ——----—-- 25 MPH
AIR PRESSURE — AUTHORIZED FUELS
LEVEL. DETERMINE 11 MPH DF-1, DF-2, DF-A
CAUSE IMMEDIATELY B 2 B 10w BRI} e 7 MPH VV-F-800 5
— MIL-T-83133 (JP8)
REVERSE 5 MPHO ALTERNATE FUELS

MIL-F-16884
MIL-T-5624 (JP5)
EMERGENCY FUEL
MIL-T-5624 (JP4)

SERVICING INSTRUCTIONS: AIR CLEANER
CONSULT VEHICLE MANUAL FOR DETAILED CLEANING INSTRUCTIONS
USE 75-100 PSI DRY COMPRESSED AIR TO CLEAN ELEMENT:

FUEL SHUT o FF 1. BLOW THROUGH ELEMENT FROM CLEAN SIDE (INSIDE)
2. BLOW DOWN OUTSIDE OF PLEATS
3. BLOW THROUGH ELEMENT FROM CLEAN SIDE AGAIN

ELEMENT CAN BE WASHED IN SOAP AND WATER, RINSE AND
DRY THOROUGHLY

NEVER USE GASOLINE OR OTHER SOLVENTS

EMERGENCY CLEANING: ELEMENT MAY BE PARTIALLY CLEANED

BT PATTING LIGHTLY. DO NOT STRIKE ENDS
USE REPLACEMENT ELEMENT

COLD START
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

WARNING

THE PARKING BRAKE MUST BE ENGAGED
WHENEVER THE VEHICLE IS UNOCCUPIED

TO PREVENT SERIOUS INJURY OR DEATH
TO PERSONNEL. PERIODIC CLEANING
AND ADJUSTMENT IS REQUIRED FOR
PROPER OPERATION REFER TO

TM-9-2320-361-20 CTIS CONTROL

U.S. ARMY NATIONAL GUARD
DEDICATED PROCUREMENT
PROGRAM, FY 93 FUNDS
DPP PROJECT CODE RA3

IDLE ENGINE 5 MINUTES BEFORE
STOPPING ENGINE TO PREVENT
TURBOCHARGER DAMAGE

o

WARNING

DO NOT EXCEED 1500 RPM’S ENGINE
SPEED DURING WINCH OPERATION. (0 XMSN OiL 0)
USE THE HAND THROTTLE TO AVOID ,

ERRATIC ENGINE SPEED THAT COULD

CAUSE INJURY TO PERSONNEL
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

O TRUCK, CARGO: 2 1/2 TON, 6X6, M35A3, WO/W IDENTIFICATION DATA O

CG LOCATION BASED ON FOR AR -01-383-
5,000 LBS PAYLOAD W/O CREW WEIGHTS | empry I 0ADED || TRANSPORT 2320-01-383-2047
W/O CREW Pk

MPTY 112.892REDUCIELE IDENTIFICATION NO.

781E
t98.1 LOADED 70 82.2 PAYLOAD
‘J/‘as P— FRONT AXLE | 6,550 7,640 MAX
193 INTER AXLE 3,650 7,850 MAX
i FAS7.7| B ’
{F |14 LOADED | 2R 57 REAR AXLE | 3350 AR I AM GENERAL CORP.
| T™%ca N ;
N T a1 [ SOUTH BEND, INDIANA
51° K s TOTALLBS | 13,550 | 18,550 | 21,300 MAX .
T e T

- CONTRACT NO.

T —130 — 48 o I ‘
' 243 —— Vono e? I- DAAE07-93-C-R110

LOADED CG BASED ON LOAD OF UNIFORM DENSITY
O ICOMPLETELY FILLING BODY TO RACK HEIGHT SHIPPING CUBAGE: 1,207 CUFT U.5. PROPERTY O

FAILURE TO ACHIEVE NORMAL OPERATING
TEMPERATURE PRIOR TO ENGINE SHUTDOWN
MAY RESULT IN ENGINE DAMAGE
4 , T E!E

—
(0

THIS VEHICLE HAS BEEN REBUILT
IAW THE EXTENDED SERVICE PROGRAM

AR V9

2320-01-383-2050 DAAE07-93-C-R110 e)
_/

p\CCESSORy

FRONT WHEEL
DRIVE

O\
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

@) SERVICING DATA TRUCK,21/2TON 6 X 6

MIN INFLATION
CRANKCASE CAPACITY 19-QTS. PRESSURES
COOLING SYSTEMCAPACITY ~ 29-QTS. glegsvg\go 43-47 Pgl
FUEL TANK CAPACITY 50-GAL. |CR UNTRY 3135 P8I
TRANSMISSIONCAPACITY  10-QTS. | MiERaengy o 1g-22p8
TEMPERATURE
ABOVE -4°F

— TIRES -

SIZE: 14.5R20

PUBLICATIONS APPLYING O
TO THIS VEHICLE

OPERATOR'S MANUAL—

ENGINE / TRANS OIL GEAR OIL
OE/HDO-15W/40 GO 80/90

BELOW -4°F OEA GO 75

O

ALL SPEEDS
0-36 MPH
0-16 MPH
0-5MPH

SEE L09-2320-386-12

TM9-2320-386-10
MAINTENANCE MANUAL—
TM9-2320-361-20
TM9-2320-361-34
TM9-2320-386-24

PARTS LIST—
TM9-2320-361-20P
TM9-2320-361-34P
TM9-2320-386-24P

SERVICE AIR CLEANER ELEMENT
WHEN YELLOW INDICATOR
REACHES RED AREA SHOWN ON
THE AIR RESTRICTION GAGE
(UNDER STEERING COLUMN)

COLO STaRT

®) COLD START INSTRUCTIONS &

IMPORTANT
USE ONLY FOR STARTING. READ COMPLETELY!
ACTUATE VALVE DURING CRANKING

TO ACTUATE VALVE
1. PRESS SWITCH 3 SECONDS TO FILL VALVE.
2. RELEASE SWITCH TO DISCHARGE SHOT.
O 3. ALLOW 3 SECONDS FOR SHOT TO DISCHARGE.

O

STOCK NO. | I

MODEL NO. L |
RATING | |

SERIAL NO. | |

VOLTS[____1 AMPS[ ]

0003 00-16
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

N e g e

=
}
b
SLING AND
TIE-DOWN @ )

M35A3 2-1/2-TON TRUCK WO/W
LIFT POINT AND TIE DOWN DATA

p———

l—urmwc POINTS
z -ce
TIEDOWN POINTS

2.9
REDUCIBLE
T0 82,2

A FLOOR SPACE IT6  SQ FT

[ A

=} o VOLUME 1658/1207 ¢y FT
A -TIiE DOWN

a o O -LIFT POINT

al— 000000 Ala

ATTACH SLINGS AT POINTS £ AND TIE DOWNS AT POINTS &
REAR SLINGS SHALL PASS THROUGH GUIDES

AXLE LOADS EMPTY LOADED  AXLE RATINGS
FRONT 6,740 LB6,800 LB FRONT 8,114 LB
TANDEM 7,060 LBI2,I00 LB TANDEMI5,700LB
TOTALS 13,900 LB18,200 LB

80 99

oL G
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

CAUTION
SECURE SIDE PANEL LOCKS BEFORE
UNLATCHING TAILGATE
SECURE SIDE PANEL BRACES TO FLOOR CAUTION
WHEN TRANSPORTING TROOPS

TROOP SEATS, BOWS AND STAVES MUST
BE IN STOWED POSTION AND
SECURED BEFORE LOWERING SIDES

l_!flr‘s‘lgs“%\@l _

SLING
TIE-DOWN
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

NOSTEP

WARNING
SECURE HOOD IN RAISED
POSITION WITH SAFETY

HOOK BEFORE SERVICING
ENGINE

CAUTION

REQUIRED

HIGH INTENSITY NOISE . . |
HEARING PROTECTION
=

WARNING

DO NOT USE HAND THROTTLE AS AN

AUTOMATICALLY WHEN BRAKE IS APPLIED.

AUTOMATIC VEHICLE SPEED OR CRUISE CONTROL.
THE HAND THROTTLE WILL NOT DISENGAGE

0003 00-19
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LOCATION AND DESCRIPTION OF DATA PLATES (Contd)

NOSTEP

CAUTION

HIGH INTENSITY NOISE

HEARING PROTECTION
REQUIRED WHEN
ENGINE IS RUNNING

WARNING

FAN MAY OPERATE
AT ANY TIME WHEN
ENGINE IS RUNNING

WARNING

FAN MAY OPERATE
AT ANY TIME WHEN
ENGINE IS RUNNING

CAUTION

HIGH INTENSITY NOISE

HEARING PROTECTION

REQUIRED WHEN
%%% ENGINE IS RUNNING

KEEP HANDS
GLEAR

END OF WORK PACKAGE
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DESCRIPTION AND THEORY OF OPERATION
EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);

M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);

M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

Section Il. THEORY OF OPERATION
TABLE OF CONTENTS

WP Title WP Sequence No.-Page No.
General . ...
Engine System Operation . ..............ouiuirinin i
Fuel System Operation . ......... ... .. .. e
Compressed Air System Operation ... ........... ... ..., 0005 00-1
Central Tire Inflation (CTIS) Operation .. ............ ... .. .. ... 0005 00-1
Cooling System Operation . ...............c.uiiiiinie i
Electrical System Operation . ............... ...,
Simplified Test Equipment/Internal Combustion Engines -
Reprogrammable (STE/ICE-R) . .. ... ...ttt
Front Winch Operation . .. ............uuiu i
Power Steering Assist System Operation ................. .. ... ........... 0005 00-3
Split Air-Hydraulic Brake System Operation . ...................coo.... [0005 00-3

END OF WORK PACKAGE
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DESCRIPTION AND THEORY OF OPERATION

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/0O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0 WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

Section Il. THEORY OF OPERATION

GENERAL

This section explains how components of the ESP vehicles work. A functional description of these
components and their related parts will be covered in the following paragraphs.

ENGINE SYSTEM OPERATION

The Caterpillar 3116 engine has a 403 cu in.(6.6 L) displacement, with 4.13 in. (105 mm) bore and
5.0 in. (127 mm) stroke. The engine is a four-stroke cycle, in-line 6-cylinder with direct fuel injection. The
engine is turbocharged with an Air-to-Air Aftercooler (ATAAC) system, and is rated 170 hp at 2700 RPM.

The engine lubricating oil, which is both cooled and filtered, is supplied by a gear-type pump. Bypass
valves provide unrestricted flow of lubrication oil to the engine parts when oil viscosity is high, or if either
the oil cooler or the oil filter elements should become clogged.

FUEL SYSTEM OPERATION

A mechanical governor, transfer pump, and high pressure unit injection fuel system provides engine
response and fuel economy for ESP vehicles.

The transfer pump creates a vacuum that draws fuel from the fuel tank. It then pumps fuel under low
pressure to the fuel/water separator where water and contaminants are removed. Filtered fuel is then
carried to the injectors. The injectors use a plunger-and-barrel system to create the high pressures needed
for injection. Inside the injector, a spring-loaded needle valve lifts from its seat to allow high pressure fuel
to be injected into each cylinder. Excess fuel is routed from the engine cylinder head back to the governor
and then to the fuel tank. A fuel shutoff solenoid mounted on the fuel pump cuts the flow of fuel to the
injectors when the operator turns the accessory switch off.

COMPRESSED AIR SYSTEM OPERATION

The ESP vehicles are equipped with a compressed air system that supplies clean dry filtered air to
operate air-actuated or assisted accessories throughout the vehicle.

The air is supplied from engine air compressor through an air dryer and stored in two air reservoirs.

The air from reservoirs is piped along frame rails back to two rear couplings. The left side air coupling is
the service coupling and is used to supply air to operate trailer brakes. The right side air coupling is the
emergency coupling and is used to release spring brakes if trailer is so equipped and to connect an air hose
to manually inflate vehicle tires.

The air reservoirs also supply air forward to air pressure gauge, two air hydraulic brake boosters,
steering assist cylinder, drag link assist, air horns, transfer case air cylinder, front axle engagement
switch, and cooling fan actuator and clutch.

0005 00-1
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CENTRAL TIRE INFLATION SYSTEM (CTIS) OPERATION

The CTIS allows the operator to manually select a tire pressure suitable to the terrain being traversed.
The system incorporates an Electronic Control Unit (ECU) and air regulating system which provides and
maintains the correct air pressure to all tires at the same time. The ECU controls the manifold which
automatically directs compressed air to inflate the tires or signals the deflation port to deflate the tires
according to the operator-selected terrain setting. The ECU monitors and regulates air system pressure in
30-minute intervals and compensates for thermal tire pressure changes as recommended by the tire
manufacturer.

The CTIS is activated and deactivated with an ON/OFF button on the ECU. In the event the unit is not
deactivated prior to engine shutdown, it will automatically activate when the engine is started again.

Terrain switches on the ECU are pressed by the operator for the terrain conditions which are identified
as emergency, sand/mud/snow, cross-country, and highway. Once the terrain switch has been pressed for
desired pressure setting, the air system inflates and maintains all tires to the appropriate tire pressure
corresponding to a recommended vehicle speed. Provided operator does not experience overspeed
conditions, no additional operator inputs are required once presets have been selected.

The air regulating system consists of a controller overspeed signal generator, power manifold, and wheel
valves. If the operator exceeds the recommended vehicle speed in either emergency, sand/mud/snow, or
cross country modes, an overspeed warning will activate, (flashing max speed display) alerting the operator
of the overspeed condition and to decrease vehicle speed or select a higher tire pressure on the ECU. In the
event the operator fails to slow down or select a higher tire pressure in approximately one minute, the
system will automatically increase air pressure to the tires to the next higher tire pressure setting.

In the event of one or more small air leaks anywhere in the system, such as from a tire puncture or leak
at a connecting line, pressure can be maintained by pressing a terrain switch on the control panel. When
doing so the initial test pressure sequence begins. If the air feeder lines cannot hold at least 6 psi (41 kPa)
the controller display will read FLAT in the upper right corner, indicating to the vehicle operator that a
large air leak, such as a damaged/disconnected air line or a flat tire, exists. When FLAT is indicated, the
vehicle operator may elect to call for assistance, or try to drive to a repair center using the vehicle’s run flat
mode.

Should a particular tire or connecting line experience catastrophic failure or a leak which exceeds the
capacity of the compressor, the CTIS may be turned off allowing the wheel valves to keep each tire
individually isolated. Additionally, the damaged portion will remain isolated, as a safety measure, until it
is repaired. A priority pressure switch in the manifold monitors the pressure in the air reservoirs and
isolates the CTIS if this pressure drops below 75 psi (517 kPa). Minimum requirement for the operation of
priority systems (brakes, power steering assist, horn) is less than 75 psi (517 kPa), so safe operation is
assured. If the CTIS suffers complete failure, the operator accesses a manual wheel valve at each wheel
and inflates each tire from an external air source. If tire pressure falls below 10 psi, CTIS will not
inflate tire. The CTIS should be deactivated during operation in extreme cold, 0° to -65° F (-18° to -54° C).
Extreemly cold temperatures can cause air seals located at each wheel to fail.

COOLING SYSTEM OPERATION

The engine has a pressurized cooling system with a shunt line. The system can safely operate at a
temperature higher than the normal boiling point of water, which prevents cavitation in the water pump.

ESP vehicles have a 10-plate transmission oil cooler located in the radiator outlet tank and an auxiliary oil
cooler in front of the radiator. The oil coolers are designed to keep the automatic transmission running at a safe
operating temperature.

Major components of the cooling system are the radiator, charged air cooler, water pump, surge tank,
water thermostat regulator, fan, and fan actuator.

0005 00-2
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ELECTRICAL SYSTEM OPERATION

The ESP series electrical system operates similarly to the M44A2 series vehicle electrical system.
Electrical component installation procedures and connections unique to ESP vehicles are found in this
manual.

?SI'II\'/IIEI;IIICIZ:IIEER[’)) TEST EQUIPMENT/INTERNAL COMBUSTION ENGINES - REPROGRAMMABLE

The STE/ICE-R system is a reprogrammable version of the STE/ICE system commonly used to test the
serviceability of standard M44A2, 2-1/2-ton vehicles. When in operation, test data are transmitted from
transducers to a permanently mounted Diagnostic Connector Assembly (DCA) located under the instrument
panel on the passenger side of the vehicle. The data are then transferred through a DCA cable to the Vehicle
Test Meter (VITM). The VTM uses the data received, and stored vehicle information, to give a result.

The STE/ICE-R can measure standard voltage, current, resistance, pressure, temperature, and speed.
Special tests, such as the compressor unbalance text and starter system evaluations, are also performed by
STE/ICE-R.

FRONT WINCH OPERATION

The ESP vehicle uses the same front winch commonly found on the M44A2 series vehicle. The front
winch is powered by a hydraulic system that transmits pressurized fluid from an engine-driven pump to
drive hydraulic winch motor attached to the rear of the winch at the input shaft. The pump is driven by the
engine and creates a vacuum that draws oil from the reservoir to a bypass valve. When the winch is not
engaged, the bypass valve routes the oil, via the filter, back to the reservoir. To engage the winch, the
lower air valve lever on the shift tower is pulled out and up, compressed air closes the bypass valve
reservoir return port and opens the control valve supply port. The control valve determines the direction of
drum rotation by routing the oil in either a clockwise or counterclockwise direction through the hydraulic
motor by engaging the upper air valve lever on the control tower. The upper air valve uses compressed air
to open and close the ports on the control valve.

POWER STEERING ASSIST SYSTEM OPERATION

The ESP series power steering assist operation is designed to ease manual steering operations when a
compressed air supply, 9 CFM minimum (0.252 cm) is available.

Major components of the system are the sealed torque valve, power assist steering cylinder, air safety
valve, and manual shutoff valve.

The torque valve senses the steering forces and automatically meters the appropriate amount of air to
the power assist steering cylinder. The power assist steering cylinder operates from the normal vehicle air
pressure, 120 psi (827 kPa).

The air safety valve conserves air if the air pressure in the reservoir falls below 65 psi (448 kPa). When
this occurs, steering automatically reverts to manual. When the air pressure builds to approximately 12 psi
(83 kPa) above cut-off setting, the valve will re-open and power steering assist is restored.

Closing the manual shutoff valve must be done prior to inspecting and servicing the components of the
power steering assist system. In the event of a failure to the system, the manual shutoff valve can be closed
and operation of the vehicle continued using manual steering.

SPLIT AIR-HYDRAULIC BRAKE SYSTEM OPERATION

The ESP vehicle uses the split air-hydraulic brake system. It provides two independent air and
hydraulic systems for actuation of the vehicle service brakes. One system actuates the front steering axle
brakes, while the second system actuates the forward-rear and rear-rear axle brakes.

With the split system, under normal conditions, the two systems work together, actuating all six service
brake positions concurrently as the brake pedal is depressed. The operator will notice no difference in
brake actuation, feel, or stopping distance compared to a single brake system.

Under unusual conditions, if one brake system fails and air or hydraulic pressure is lost, the second
brake system will still function. This will allow the vehicle to be brought to a controlled stop.

END OF WORK PACKAGE 0005 00-3/4 blank
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UNIT TROUBLESHOOTING PROCEDURES
FOR
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/0O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

SECTION I. INTRODUCTION TO TROUBLESHOOTING
TABLE OF CONTENTS

WP Title WP Sequence No.-Page No.
Introduction to Troubleshooting . .......... ... ... . . . . . . . 0., 0007 00-1

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0 WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

INTRODUCTION TO TROUBLESHOOTING

GENERAL
WARNING

Operation of a deadlined vehicle without preliminary inspection
may cause injury to personnel and/or damage to equipment.

NOTE

If malfunction corrective action does not correct malfunction,
notify direct support maintenance.

a. This chapter provides the information needed to diagnose and correct malfunctions of the mechanical,
electrical, CTIS, and compressed air and brake systems at the unit maintenance level.

b. The troubleshooting procedures in this chapter cannot give all of the answers or correct all vehicle
malfunctions encountered. However, these procedures are a step-by-step approach to a problem that directs
tests and inspections toward the source of a problem and a successful solution.

c. Each malfunction symptom given for an individual component or system is followed by step(s) to
determine the cause and corrective action you must take to remedy the problem.

d Before taking any corrective action for a possible malfunction, the following rules should be followed:

(1) Question operator to obtain any additional information that might help you to determine the cause of
the problem.

(2) Never overlook the chance the problem could be of simple origin. The problem could require only a
minor adjustment.

(3) Use all senses to observe and locate troubles.
(4) Use test instruments or gauges to help you to determine and isolate problems.
(5) Always isolate the system where the malfunction occurs and then locate the defective component.

(6) Use standard automotive theories and principles when troubleshooting the vehicles covered in this
manual.

e. This chapter cannot list all malfunctions that may occur. If a malfunction occurs that is not listed,
notify direct support maintenance.

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/0O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

SECTION Il. UNIT TROUBLESHOOTING PROCEDURES
TABLE OF CONTENTS

WP Title WP Sequence No.-Page No.
Mechanical Troubleshooting Symptom Index . . ........................... 0009 00-1
Mechanical Troubleshooting . ... ... ... ... ... ... . . . . . ... 0010 00-1
Electrical Troubleshooting Symptom Index ..............................
Electrical Troubleshooting .......... ... ... . . . . . ...
Compressed Air and Brake System Troubleshooting Symptom Index ..........
Compressed Air and Brake System Troubleshooting .......................
STE/ICE-R Troubleshooting Introduction . . .. ............................
STE/ICE-R Troubleshooting (GO Chain Tests) .. .............. ... ........
STE/ICE-R Troubleshooting (NO-GO Chain Tests) ........................
CTIS Troubleshooting Symptom Index . .. .............. .. ... iiuioon..

CTIS Troubleshooting . .. ....... ... et 0019 00

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

UNIT MECHANICAL TROUBLESHOOTING SYMPTOM INDEX

MALFUNCTION TROUBLESHOOTING

NO. MALFUNCTION

WP-PAGE

ENGINE

Enginewillnotcrank. . .. ......................... [....

Engine cranks but willnot start . . .. .................. ...

() | (@]

Starter cranks engine slowly. . . ... .................. l....

Engine stops during normal operation. . ................ L.
Engine stops when accelerator is returned to idle position . . . .. L

(e | (e») | (e

Engine failstostop . .......... ... ... ... ... . .. ... b.....

Engine misfires during operation . .................... ...
Poor acceleration and/or lack of power. . . ... .............[..

(o) | (e»] ][«

Enginesurges . ......... ... .. .. .. .. .. . ... ......

CORXTPO O

Excessive engine oil loss or consumption during normal

operation . . . ... ... . ... b oot . .
11. Engine oil pressure too low or too high at normal operating

temperature. . . ... ... .. ... L......

12. Excessive vibration or clunking. . .. ................... [....

13. Excessive fuel consumption ........................ [....

EXHAUST SYSTEM

14. Exhaust color blue during normal operation .............. L.

15. Exhaust color white during normal operation and idle . . . ... .. L.

16. Excessive exhaustnoise . . . .. ... [.. ...

17. Exhaust fumesinecab. .. ... ... ... .. ... . . . . . . . . ... |

ETHER START SYSTEM
18. Engine cranks but will not start in cold weather

(fuel system operating properly) . ................... ... 001000-7
COOLING SYSTEM
19. Engine temperature gauge above 230°F (110°C). . ........... I 0010 00-7
20. Engine does not reach normal operating temperature. . . ... ... . 0010 00-8
21. Coolant loss during normal operation . ................. L. 0] g
TRANSMISSION
22. Transmission shifts occur at too highaspeed ............. .. 001000-8
23. Excessive noise during shifting. . . ....................[L... 00-9
24. Transmission shifting irregularly 00-9
25. Transmission oil leakage . ................... ... ... [.... 00-9
26. No response to shift lever movement. . . ... .............. [... 001000-9
27. Rough shifting. . . ........... ... ............... Lo..... 0010 00-10|
28. Transmission overheats (according to transmission temperature gauge) . 0010 00-1(

0009 00-1
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UNIT MECHANICAL TROUBLESHOOTING SYMPTOM INDEX (Contd)

MALFUNCTION TROUBLESHOOTING
NO. MALFUNCTION WP-PAGE
29. Dirt or metal particlesinoil . . ......................
30. Oil thrown from filler tube . . . ... ... ... ...........
31. Transmission oil dirty, foamy, and/or milky

DIFFERENTIAL

32. Differential noisy. .. ........... ... .. .. ... . ......

33. Differential clunks during turns or initial takeoff. . . ... ... ...

34. Differential vibrates. . . .. ...... .. ... ... ... .. .....

35 Differential leaks oil at brakedrum . . ... ............... ... 0
36 Differential leaks oil at companion flange . ...............[..

WHEELS AND TIRES

37. Uneventirewear. . .............. ..
38. Wheel shimmy or wobble
STEERING
39. Hardsteering ............ ... ... .. ... .. ......] [....... 01 -13
40. Vehicle wanders or pullstooneside . .................. | )010 00-14
41. Excessive play in steeringwheel . . . . ... ... ... ... ... ... 0010 00-15
42, Shimmy. . . ... ... ... | 0010 00-15
FRONT WINCH
43. Winch does notoperate . ......................... ... 0010 00-16
44, Winch operates in one directiononly. ... ............... ... 0010 00-16
45, Drag brake does notoperate. . .. .................... .
46. Winch will not hold load. . . ........................
47. Automatic brake overheats. . ... ......... ... .. . ...

AIR COMPRESSOR

48. Low air pressure(no air leaks, governor properly

adjusted and operative). . .. ........ ... ... .. ... .. b ... 0010 00-17|
49. Air compressor passes excessive oil (excessive oil bled from air reservoirs) 0010 00-17
50. Air compressor does not unload (air governor adjusted and operative). . [ 0010 00-17
51. Water leaking from compressor head. . .. ............... ... 0010 00-17

PERSONNEL HEATER

52. Heater will not operate in HIGH or LOW position
53. Heater will not operate. . . ........................

PERSONNEL FUEL BURNING HEATER/POWER PLANT HEATER KIT
54, Heater will not operate in HIGH or LOW position . . ......... [ . 0010 00-18
55. Heater will not operate. . .. ....................... .. .. 0010 00-18

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/0O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0 WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

MECHANICAL TROUBLESHOOTING

GENERAL
NOTE

If malfunction corrective action does not correct malfunction,
notify direct support maintenance.

a. This work package provides information to diagnose and correct malfunctions of the mechanical
system at the unit maintenance level.

b. This work package cannot list all mechanical malfunctions that may occur. If a malfunction occurs
that is not listed, notify direct support maintenance.

Unit Mechanical Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

ENGINE

NOTE
Engine should be test run after each completed action.

1. ENGINE WILL NOT CRANK

Step 1. Check that transmission is in neutral position.
Place in NEUTRAL position if transmission is engaged.

Step 2. Check starting system (Electrical Troubleshooting, WP 0011 00).

Step 3. Check belt-driven engine accessories for seizure.
a. Remove fan and water pump drivebelts (WPs 0081 00 and 0084 00).
b. Manually turn drive pulley of each accessory.
c. Replace component if any accessory drive pulley will not turn.

Step 4. Check air compressor for seizure.
a. Remove air compressorl (WP 0169 00), and manually turn drive gear.

Replace air compressor if drive gear does not turn[(WP 0169 00).

b. If engine will not crank, notify direct support maintenance.

Step 5. Check engine for fluid-locked pistons.

Remove exhaust and intake tubes from turbocharger. If water is present, notify direct
support maintenance.

0010 00-1
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Unit Mechanical Troubleshooting (Contd)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

2.

Step 6.

Remove starter[(WP 0091 00) and visually check starter drive and flexplate ring gear for
broken and missing teeth.

a. Replace starter if starter teeth are missingl (WP 0091 00).
b. If flexplate ring gear is damaged, notify direct support maintenance.
c. Install starter (WP 0091 00) if vehicle evacuation is required.

END OF TESTING!

ENGINE CRANKS BUT WILL NOT START

Step 1.

Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Check fuel level in fuel tanks.

Fill to proper level if necessary.

Check starting system (Electrical Troubleshootind, WP 0011 00).
Check air cleaner indicator.

a. If yellow appears at indicator window, inspect air intake tube for restrictions.
If restrictions are not present, replace air cleaner element| (WP 0040 00).

b. Reset air cleaner indicator[ (WP 0041 00).

Check for white exhaust smoke during cranking.

If white smoke can be seen:

a. Air may be in fuel system. Prime fuel system (TM 9-2320-386-10).

b. Coolant may be inside combustion chambers. Remove engine oil dipstick. If coolant is
present on dipstick, notify direct support maintenance.

WARNING

Diesel fuel is flammable. Do not perform fuel system procedures near
open flame. Injury or death to personnel may result.

Compressed air source will not exceed 30 psi (207 kPa). When cleaning
with compressed air, eyeshields must be worn. Failure to wear eyeshields
may result in injury to personnel.

Drain 1/2-pint (0.25-liter) of fuel from fuel/water separator. Check for contaminated fuel.
If water or contamination is present:

a. Drain and remove fuel tank (WP 0045 00).

b. Clean and flush entire fuel system. Dry with compressed air.

c. Replace fuel filte (WP 0054 00).

Check for restricted fuel filter.

a. Disconnect fuel line from fuel filter to rear of cylinder head.

b. Crank engine. If no fuel is present, remove fuel filter] (WP 0054 00) and check for dirt
and clogs. Replace fuel filter if dirty or clogged| (WP 0054 00).

c. Crank engine. If no fuel is present, replace fuel/water separator (WP 0053 00).
Check fuel supply line for restrictions or clogged or defective check valve on pick-up tube.
Disconnect fuel supply line from transfer pump and fuel tank.
Apply air pressure to the fuel supply line.
Remove pick-up tube and clean or replace check valve
Connect fuel supply line to transfer pump and fuel tank.
Prime fuel system (TM 9-2320-386-10).
Crank engine. If engine does not start, perform step 8.
0010 00-2
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Unit Mechanical Troubleshooting (Contd)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 8. Check fuel transfer pump operation. (Notify direct support maintenance.)
END OF TESTING!
3. STARTER CRANKS ENGINE SLOWLY
Step 1. Check starting system (Electrical Troubleshooting, WP 0011 00).
Step 2. In cold weather, ensure proper engine oil is being used and/or replace oill[(WP 0023 00).
Step 3. Check belt-driven engine accessories (malfunction 1, step 3).

Step 4. Engine cranks, but fails to start at outside temperatures below -0°F (18°C). Use cold-start
procedures (TM 9-2320-386-10).

END OF TESTING!
4. ENGINE STOPS DURING NORMAL OPERATION
Step 1. Check air cleaner indicator for restrictions (malfunction 2, step 3).
Step 2. Check fuel system for contamination and restrictions (malfunction 2, steps 5 through 7).

Step 3. Check for restrictions in exhaust system. Ensure exhaust system is not bent, restricted, or
damaged.

If exhaust system is bent, restricted, or damaged, replace damaged partd (WP 0065 00).
Step 4. Check fuel level in fuel tank.

If empty, add fuel (TM 9-2320-386-10).
Step 5. Check air cleaner system for major restrictions.

If air cleaner system is restricted, clean or replace defective componentd (WP 0036 00).
Step 6. Check for restrictions in air tubes of charged air cooler.

If air is restricted, clean or replace defective components (WP 0073 00).
Step 7. Check engine idle speed.

If engine idle speed is below specifications, adjust (WP 0052 00).

END OF TESTING!
5. ENGINE STOPS WHEN ACCELERATOR IS RETURNED TO IDLE POSITION
Perform malfunction 4, steps 5, 6, and 7.
END OF TESTING!
6. ENGINE FAILS TO STOP
NOTE
Engine failing to stop when fuel shutoff switch is pressed may indicate a
defective fuel shutoff solenoid, or leaking or excessive fuel at injectors.
Step 1. Stop engine (TM 9-2320-386-10).
NOTE
Assistant will help with step 2.
Step 2. Direct assistant to turn accessory/battery switch on and listen for fuel solenoid to click.

If fuel solenoid plunger is not heard cycling, perform malfunction 4, Electrical
Troubleshooting{(WP 0011 00).

Step 3. Perform malfunction 13, step 3.
END OF TESTING!
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7. ENGINE MISFIRES DURING OPERATION
Step 1. Check air cleaner indicator for restrictions (malfunction 2, step 3).
Step 2. Check for air or water in fuel system (malfunction 2, steps 4 and 5).
END OF TESTING!
8. POOR ACCELERATION AND/OR LACK OF POWER
Step 1. Check air cleaner indicator for restrictions (malfunction 2, step 3).
Step 2. Check air cleaner system for restrictions.
If air induction system is restricted, clean or replace defective components (WP 0036 00).
Step 3. Check for restrictions of air to the aftercooler.

If air is restricted, clean or replace defective componentd (WP 0072 00).
Step 4. Check fuel system for contamination and restrictions (malfunction 2, steps 5 through 7).
Step 5. Check exhaust system for restrictions.
Replace restricted or damaged partd (WP 0066 00)).
Step 6. Inspect accelerator pedal for full travel.
Adjust accelerator pedal travel (WP 0063 00).
Step 7. Check vehicle for dragging brakes, low tire inflation, or cargo overload limit.
a. If defects are evident during check, adjust or replace components.
b. Correct overload condition.
Step 8. Check throttle and accelerator cables for binding and sticking.

If cable(s) are binding or sticking, replace throttle or accelerator cable (WP 0062 00| or
WP 0064 00).

Step 9. Check engine idle speed is set within specifications.
If engine idle speed setting is incorrect, adjust/(WP 0052 00).
Step 10. Check turbocharger hoses and intake tubes for leaks.
a. Tighten intake tube clamps. Replace any missing clamps.
b. If turbocharger mounting nuts are loose, notify direct support maintenance.

c. If no improvement during test run, turbocharger malfunction is indicated.
Notify direct support maintenance.

NOTE
Lack of power will occur in altitudes above 10,000 ft.

Step 11. Check for too much oil in transmission (TM 9-2320-386-10).
Drain transmission to proper level if necessary (WP 0023 00).
END OF TESTING!
9. ENGINE SURGES
Step 1. Check fuel system for contamination and restrictions (malfunction 2, steps 5 through 7).
Step 2. Inspect accelerator cable for proper operation and adjustment.

If accelerator cable does not operate properly, adjust or replace as necessary (WP 0064 00).
Notify direct support maintenance if condition continues.

END OF TESTING!
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10. EXCESSIVE ENGINE OIL LOSS OR CONSUMPTION DURING NORMAL OPERATION
Step 1. Check oil for overfilling. Check oil level (TM 9-2320-386-10).

If oil level is too high, drain crankcase to safe operating level [WP 0023 00). Recheck oil
level (TM 9-2320-386-10).

Step 2. Check for external oil leaks at oil pan, drainplug, oil filter, oil filter housing, oil cooler,
oil dipstick tube, rocker arm cover, and oil feed lines.

Tighten any loose connections or loose screws. If leaking continues, replace defective
component or notify direct support maintenance.

END OF TESTING!
11. ENGINE OIL PRESSURE TOO LOW OR TOO HIGH AT NORMAL OPERATING TEMPERATURE
CAUTION

Do not operate engine except during testing. If no oil pressure is evident,
continued operations may damage engine internally.

Step 1. Check engine oil level (TM 9-2320-386-10).

a. Iflevel is low, check for external oil leaks at oil pan, drainplug, oil filter, oil filter
housing, oil cooler, oil dipstick tube, and rocker arm cover.

b. Tighten any loose connections or loose screws that may cause leaks.
Step 2. Check engine for excessive engine operating temperature (malfunction 19).
Step 3. Check oil pressure gauge for proper operation.
a. Check operation of oil pressure gauge (Electrical Troubleshooting, WP 0011 00).
b. Check oil pressure. Oil pressure should be 35-70 psi (241-483 kPa).
c. If oil pressure is still too high or too low, notify direct support maintenance.
Step 4. Check that engine oil grade is correct for vehicle use and climate conditiond (WP 0023 00).
Replace engine oil if grade is incorrect[(WP 0023 00).

Step 5. Check all external oil lines for restrictions or leakage.
Clear restrictions or repair leaks.

Step 6. Check for fuel in oil.
If fuel is present, notify direct support maintenance.

Step 7. Check for clogged or dirty oil filter.
Replace oil filter if clogged or dirty[(WP 0033 00).

END OF TESTING!
12. EXCESSIVE VIBRATION OR CLUNKING

Step 1. Check engine mounting brackets and pads for looseness or damage.

a. Tighten if loose.

b. Replace front engine mounting pad(s) if damaged (WP 0027 00) and notify direct support
maintenance to replace rear mounting pads.

Step 2. Check vibration damper for looseness.
Notify direct support maintenance if vibration damper is loose.
END OF TESTING!
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13.

14.

15.

16.

EXCESSIVE FUEL CONSUMPTION
Step 1. Check for air cleaner indicator restrictions (malfunction 2, step 3).
Step 2. Inspect fuel lines, hoses, and connections for leaks and damage.

a. Tighten any loose connections.

b. If fuel lines, hoses, or connections are leaking or damaged, notify direct support
maintenance.

Step 3. Check maximum engine idle speed is set within specifications. If maximum engine idle
speed is incorrect, adjust (WP 0052 00).

END OF TESTING!
EXHAUST SYSTEM

EXHAUST COLOR BLUE DURING NORMAL OPERATION
NOTE
Blue exhaust indicates presence of excess engine oil in cylinder combustion space.
Step 1. Check that engine oil grade is correct for vehicle use and climatic conditions

(WP 0023 00).
If oil grade is incorrect, replace oil and oil filters[(WP 0033 00).

Step 2. Check that engine fuel grade is correct for vehicle use and climatic conditions
(TM 9-2320-386-10).

a. If fuel grade is incorrect, drain complete fuel system and replace with correct grade
of fuel (TM 9-2320-386-10).

b. If problem persists, notify direct support maintenance.
END OF TESTING!
EXHAUST COLOR WHITE DURING NORMAL OPERATION AND IDLE
CAUTION

Thick white smoke indicates coolant is present in engine combustion
chambers during operation. When this condition is evident, shut engine
down immediately and determine cause. Continued engine operations
may result in permanent engine damage.

Step 1. Check engine temperature. Ensure engine temperature is at specified level.
If engine temperature is above operating level, perform malfunction 19.

Step 2. Check for presence of water in fuel. If water is present, drain fuel system and refill fuel

tanks. Replace fuel filter[(WP 0054 00).
Step 3. If problem persists, notify direct support maintenance.
END OF TESTING!
EXCESSIVE EXHAUST NOISE
Step 1. Inspect turbocharger for secure mounting and exhaust leaks.
If turbocharger mountings are loose, notify direct support maintenance.

Step 2. Inspect exhaust pipes, stack, and muffler for secure connections, cracks, breaks, and
excessive rust. Replace exhaust pipes if cracked, broken, or rusted (WP 0066 00). Tighten if
loose.

Step 3. Inspect exhaust manifold for leaks. If leaking, notify direct support maintenance.
END OF TESTING!
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17. EXHAUST FUMES IN CAB
Step 1. Inspect exhaust pipes and connections for leaks.
a. Tighten connections if loose.
b. Replace damaged part§ (WP 0066 00).
Step 2. Inspect exhaust manifold and turbocharger for leaks.
If leaking, notify direct support maintenance.
END OF TESTING!

ETHER START SYSTEM

WARNING

Ether is extremely flammable. Do not perform ether start system testing
procedures near fire. Injury to personnel may result.

18. ENGINE CRANKS BUT WILL NOT START IN COLD WEATHER (FUEL SYSTEM OPERATING PROPERLY)
Step 1. Check quick-start cylinder.

a. Remove quick-start cylindelr (WP 0055 00 oif WP 0059 00] from valve, shake quick-start
cylinder, and listen for liquid splashing inside cylinder.

b. Replace quick-start if cylinder is emptly (WP 0055 00 ox WP 0059 00).
Step 2. Check quick-start valve for proper operation.

a. Disconnect tubing at quick-start valve.

b. Press quick-start switch, hold for 2 to 3 seconds, then release. A small amount of ether
should be released by quick-start valve.

c. If ether is not evident, check electrical system (Electrical Troubleshooting, WP 0011 00).
d. If electrical system works properly, replace quick-start valsie (WP 0055 00 or WP 0059 00).
Step 3. Check atomizer and atomizer tubing for restrictions.

a. Disconnect tubing at quick-start valve and apply compressed air to determine if system is clear.
If restricted, disconnect tubing from atomizer and check for restrictions in tubing.

If tubing is clear, replace atomizer{ (WP 0057 00).

If tubing is restricted, replace tubing (WP 0056, or WP 0060 00| if vehicle built after
serial number 504923.)

oo T

END OF TESTING!
COOLING SYSTEM

19. ENGINE TEMPERATURE GAUGE ABOVE 230°F (110°C)

WARNING

Use caution when removing surge tank filler cap. Steam or hot coolant
under pressure may cause injury to personnel.

Step 1. If fuel grade is incorrect, completely drain fuel system (TM 9-2320-386-10), replace fuel
filter (WP 0054 00)| and replace fuel with correct grade (TM 9-2320-386-10).

Ensure engine fuel supply grade is correct for vehicle use and climatic conditions
(TM 9-2320-386-10).
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20.

21.

22.

Step 2. Check engine temperature gauge and engine temperature sending unit (Electrical
Troubleshooting, WP 0011 00).

a. Replace engine temperature gauge if defectivd (WP 0094 00).
b. Replace engine temperature sending unit if defective (WP 0114 00).
Step 3. Inspect drivebelts, belt tensioners, and pulleys of belt-driven accessories.
Replace any damaged partls (WP 0087 0), WP _0081 00, ot WP 0084 00).
Step 4. Inspect fan for broken or missing blades.
Replace fan if blades are broken or missing[(WP 0082 00).
Step 5. Inspect fan actuator and clutch for proper operation.
If fan turns freely, replace fan actuator and clutchl (WP 0082 00 and WP 0085 00).
Step 6. Replace thermostat (WP 0077 00).

Start engine (TM 9-2320-386-10) and observe temperature gauge. If gauge reading exceeds
230°F (110°C), perform step 7.

Step 7. Remove surge tank filler cap and visually check coolant for proper circulation. Stop engine
if coolant is not circulating properly; replace water pump (WP 0080 00).

Step 8. Check coolant protection level with antifreeze tester.
If coolant is not within safe range, service cooling system[(WP 0068 00).
Step 9. Check for clogged or broken radiator and charged air cooler.
a. For cleaning and flushing instructions, refer to TB 750-651.
b. Replace radiator or charged air cooler if damaged (WP 0069 0D o 0072 00).
END OF TESTING!
ENGINE DOES NOT REACH NORMAL OPERATING TEMPERATURE

Step 1. Start engine (TM 9-2320-386-10). Remove surge tank filler cap and visually check coolant
for proper circulation.

Stop engine. If coolant is circulating below 100°F (38°C), replace thermostat (WP 0077 00).

Step 2. Test coolant temperature gauge, sending unit, and electrical circuits (Electrical
Troubleshootin.
END OF TESTING!
COOLANT LOSS DURING NORMAL OPERATION
Step 1. Pressurize cooling system and check for leaks.
a. Tighten loose clamps, fasteners, or fittings.

b. Replace damaged parts (WP 0067 00).

Step 2. Check surge tank filler cap for proper relief pressure (TM 750-254). Relief pressure should
be 10 psi (69 kPa). Replace surge tank filler cap if defective.

Step 3. Check for coolant in oil.
If coolant is found in oil, notify direct support maintenance.
END OF TESTING!

TRANSMISSION
TRANSMISSION SHIFTS OCCUR AT TOO HIGH A SPEED
Check transmission oil level (TM 9-2320-386-10).

Drain or fill as necessary|(WP 0023 00).
END OF TESTING!
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23.

24.

25.

26.

EXCESSIVE NOISE DURING SHIFTING
Step 1. Check transmission fluid level (TM 9-2320-386-10).
Drain or fill fluid as necessary[(WP_0023 00).
Step 2. Check propeller shaft flanges for loose mounting bolts.
Tighten mounting bolts if loose.
Step 3. Inspect propeller shaft universal joints for looseness, wear, and damage.
a. Tighten universal joint yoke if loose.
b. Replace worn or damaged universal joints[ (WP 0149 00).
END OF TESTING!
TRANSMISSION SHIFTING IRREGULARLY
Step 1. Check transmission fluid level (TM 9-2320-386-10).
Drain or fill fluid as necessary[(WP 0023 00].
Step 2. Check for clogged or dirty transmission oil filter.
Replace transmission oil filter if clogged or dirtyf (WP 0143 00 and WP 0142 00).
Step 3. Check for restricted or leaking transmission oil cooler hoses.
Tighten or replace transmission oil cooler hoses[(WP 0139 00).
Step 4. Check for clogged or restricted transmission auxiliary oil cooler.
Replace transmission auxiliary oil cooler if clogged or restricted[((WP 0140 00).
Step 5. Check engine idle speed.
If engine idle speed is set below specifications, adjust{ (WP 0052 00).
END OF TESTING!

TRANSMISSION OIL LEAKAGE
Step 1. Inspect for oil leak at output shaft.

If output oil seal is leaking, notify direct support maintenance.
Step 2. Inspect drainplug for leaks.

a. Tighten drainplug if loose.

b. Ifleak continues, notify direct support maintenance.
Step 3. Inspect transmission at oil pan gasket for leaks.

a. Tighten mounting screws if loose.

b. If problem continues, replace oil pan gasket{ (WP 0143 00).
Step 4. Inspect transmission housing for leaks.

If leaking, notify direct support maintenance.
Step 5. Remove flywheel housing inspection plate and inspect for oil pump seal leak.

If leak is present, notify direct support maintenance.

END OF TESTING!

NO RESPONSE TO SHIFT LEVER MOVEMENT
Step 1. Check transmission oil level (TM 9-2320-386-10).

Drain or fill oil as necessary [(WP 0023 00).
Step 2. Check for broken or disconnected shift cable.

a. If disconnected, connect shift cablel(WP 0132 00).

b. If broken, replace shift cable[(WP 0132 00).

END OF TESTING!
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27.

28.

29.

30.

31.

ROUGH SHIFTING
Step 1. Check transmission oil level (TM 9-2320-386-10).

Drain or fill transmission to proper oil level as necessary[(WP 0023 00).
Step 2. Check transmission select lever and shift cable for proper operation.

a. Replace select lever if damaged (WP 0132 00).

b. Replace shift cable if bent, kinked, broken, or frayed[(WP 0132 00).

c. Adjust shift cable[(WP 0132 00).

END OF TESTING!

TRANSMISSION OVERHEATS (ACCORDING TO TRANSMISSION TEMPERATURE GAUGE)
Step 1. Check transmission oil level (TM 9-2320-386-10).

Drain or fill oil as necessary [[WP_0023 00).

Step 2. Check for clogged or restricted transmission oil cooler and auxiliary oil cooler.
Replace transmission auxiliary oil cooler if clogged or restricted| (WP 0140 00).

Step 3. Check transmission temperature sending unit (Electrical Troubleshooting, WP 0012 00)),
malfunction 16, test 3).

Step 4. Check for restricted or clogged transmission oil cooler hoses.
Tighten or replace transmission oil cooler hoses[(WP 0139 00).

Step 5. Test transmission temperature gauge for proper operation using a gauge known to be good.
Replace transmission temperature gauge if test gauge does not indicate overheating

(WP 0096 00).
END OF TESTING!
DIRT OR METAL PARTICLES IN OIL
Take transmission oil sample. Submit special sample in accordance with TB 43-0210.
END OF TESTING!
OIL THROWN FROM FILLER TUBE
Step 1. Check transmission fluid level for overfilling (TM 9-2320-386-10).

Drain oil to proper level (WP 0023 00)] Recheck transmission for proper fluid level
(TM 9-2320-386-10).

Step 2. Check for clogged or restricted vent line.
Disconnect and clean or replace vent line.
Step 3. Check for loose dipstick tube.
Tighten if loose.
END OF TESTING!
TRANSMISSION OIL DIRTY, FOAMY, AND/OR MILKY
NOTE

Dirt/grit in transmission oil indicates oil needs to be changed
(step 1). Foaminess indicates contamination by air (step 2) or water
(step 3). Milkiness indicates contamination by water (step 3).

Check o1l filler tube seal.
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32.

33.

Step 1. Check for dirt/grit.

a. Replace transmission internal oil filter] (WP 0143 00).

b. Replace transmission external oil filter (WP 0142 00).

c. Replace transmission. Notify direct support maintenance.
Step 2. Check for excessive foaming.

Ensure transmission fluid is at proper level (TM 9-2320-386-10). Drain or fill fluid as
necessary[(WP 0023 00}.

Step 3. Check radiator for contamination.
Replace radiator if contaminated (WP 0069 00).
END OF TESTING!

DIFFERENTIAL

DIFFERENTIAL NOISY
Step 1. Check to see if front wheel drive is engaged.

Disengage front wheel drive when traveling on hard, flat surfaces.

Step 2. Check lubrication level in axle housing differential (WP 0023 00). If low, fill to proper oil
level (WP 0023 00).

Step 3. Check for loose inner wheel adapter nuts or loose lugnuts.
a. Ifinner wheel adapter nuts are loose, tighten 425-475 1b-ft (576-644 N.m).

b. If wheel stud nuts are loose, tighten hollow wheel stud nut 275-300 1b-ft (373-407 N.m)
and other nine wheel stud nuts 390-420 1b-ft (529-569 N.m).

Step 4. Check for loose or damaged wheel bearings. Raise wheel off ground, using prybar, check for
excessive play.

a. Adjust wheel bearings (TM 9-2320-361-20).
b. If damaged, replace wheel bearings (TM 9-2320-361-20).

Step 5. Check differential operation. Remove differential propeller shaft(s)[(WP 0146 00). Raise
wheels (TM 9-2320-386-10) and manually turn wheels and observe differential operation.

a. If tires will not rotate, check brakeshoe condition and operation (TM 9-2320-361-20).

b. Remove brakedrums (TM 9-2320-361-20). If brake system components are defective,
repair or replace (TM 9-2320-361-20, or notify direct support maintenance).

c. If tires still will not rotate, notify direct support maintenance.

d. If tire rotation drags at some points during full rotation, remove and inspect axle shafts
(TM 9-2320-361-20).

e. If axle shafts are defective, replace (TM 9-2320-361-20).
END OF TESTING!
DIFFERENTIAL CLUNKS DURING TURNS OR INITIAL TAKEOFF

Step 1. Check condition of differential propeller shaft(s) and universal joint(s)[(WP 0148 00|and
WP 0149 00).

Repair or replace defective component$ (WP 0148 00 and WP 0149 00).
Step 2. Check front axle shafts and universal joints for defects (TM 9-2320-361-20).
Repair or replace defective components (TM 9-2320-361-20).

Step 3. If internal problems in differential exist, notify direct support maintenance.
END OF TESTING!
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34.

35.

36.

37.

38.

DIFFERENTIAL VIBRATES

Step 1. Check conditions of tires and rims. Repair or replace defective component{ (WP 0174 00).

Step 2. Complete troubleshooting malfunction 32, steps 1 and 2.

Step 3. If internal problems in differential exist, notify direct support maintenance.
END OF TESTING!

DIFFERENTIAL LEAKS OIL AT BRAKEDRUM

Check condition of axle seals. Inspect drum for presence of gear oil.

If gear oil is present in or around drums, replace axle seals[(WP 0152 00).

END OF TESTING!

DIFFERENTIAL LEAKS OIL AT COMPANION FLANGE

Step 1. Check through-shaft for free play.

Place end of prybar between differential housing and companion flange. Apply pressure to
prybar.

Step 2. If companion flange moves, notify direct support maintenance.
END OF TESTING!

WHEELS AND TIRES

NOTE

A broken radial belt will cause symptoms as outlined in malfunctions 37,
38, 40, and 42.

UNEVEN TIRE WEAR
Step 1. Check for loose or missing wheel stud nuts and wheel studs.

a. Tighten wheel stud nut on hollow stud 275-300 1b-ft (373-407 N.m) and wheel stud nuts
390-420 1b-ft (529-569 N.m).

b. Replace missing wheel stud nuts and/or wheel studs (WP 0173 00 or WP 0172 00).
Step 2. Check for improper toe-in adjustment if wear is on front tires.

Adjust toe-in [(WP 0179 00).

Step 3. Check wheel bearings for proper adjustment and damage. Raises wheel off ground.
Use prybar to lift up on bottom of tire. Excessive play indicates improperly adjusted or
damaged bearings.

a. Adjust wheel bearings (TM 9-2320-361-20).

b. Replace damaged bearings (TM 9-2320-361-20).

c. Check tires are inflated properly (TM 9-2320-386-10).
END OF TESTING!

WHEEL SHIMMY OR WOBBLE
Step 1. Inspect wheels for bends and damage.

Replace bent or damaged wheelg (WP 0174 00).
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Step 2. Inspect wheel bearings for proper adjustment and damage. Raise wheels off ground.
Use prybar to lift up on bottom of tire. Excessive play indicates improperly adjusted or
damaged bearings.

a. Adjust wheel bearings (TM 9-2320-361-20).

b. Replace damaged bearings (TM 9-2320-361-20).

c. Check tie rod ends for wear. Replace if worn (TM 9-2320-361-20).
END OF TESTING!

STEERING

39. HARD STEERING
Step 1. Inspect all air lines and hoses for leaks.
Tighten loose fittings and replace leaking lines[(WP 0186 00).
Step 2. Ensure arrow on regulator points toward front of vehicle.
a. Remove from vehicle, if not on correct[(WP 0184 00).
b. Install regulator on vehicle[ (WP 0184 00).
Step 3. Check air pressure from regulator. Pressure should be between 35-45 psi (241-310 kPa).
Adjust regulator to correct pressure setting.
Step 4. Check steering assist cylinder and drag link for leaks and damage.
Replace drag link or steering assist cylinder if leaking or damaged[(WP 0181 00).
Step 5. Inspect steering linkage for binding, damage, and improper lubrication.
a. Repair or replace binding or damaged linkage (TM 9-2320-361-20).
b. Lubricate linkagd (WP 0023 00).

Step 6. Inspect steering knuckles for binding. Raise front wheels off ground. Disconnect drag link
at steering arm. Turn wheels from side to side to determine binding.

If wheels bind, notify direct support maintenance.
Step 7. Check spring U-bolts for tightness.

Tighten U-bolts 350-400 1b-ft (475-542 N.m).
Step 8. Check front wheel alignment.

a. Check front tires for underinflation and uneven tire pressure. Inflate tires to proper
pressure.

b. Adjust toe-in to specifications| (WP 0179 00).
Step 9. Check drag link for internal leakage.
a. Ensure wheels are straight ahead.
b. Build up air pressure to 120 psi (827 kPa). Shut down engine.

c. Slowly disconnect exhaust hose from drag link. If air leaks from exhaust port with
wheels straight ahead, replace drag link.

d. Disconnect two air lines from drag link leading to steering assist cylinder. Install two
pipe plugs in drag link.

e. Turn steering wheel and extend torque valve. Minimal or no air should escape torque
valve exhaust ports. If air constantly leaks, replace drag link|[(WP 0181 00).
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Step 10. Check steering assist cylinder for internal leakage.

a. Ensure wheels are straight ahead.

b. Build up air pressure to 120 psi (827 kPa). Shut down engine.
c. Slowly disconnect air hose from drag link.
d.

Turn steering wheel and extend drag link a full turn. If a substantial amount of air
leaks from the disconnected hose, replace steering assist cylinder (WP 0183 00)).

END OF TESTING!
40. VEHICLE WANDERS OR PULLS TO ONE SIDE
Step 1. Check front tires for underinflation and uneven tire pressure.
Inflate tires to proper pressure (TM 9-2320-386-10).
Step 2. Check front tires for uneven wear (indicates alignment problem).
Adjust toe-in to specifications[(WP 0179 00).
Step 3. Check for dragging service brakes.

Raise wheel(s) off ground and spin wheels by hand. Wheels should turn with slight drag. If
wheels bind, adjust service brake (TM 9-2320-361-20).

Step 4. Check for contaminated service brakeshoes.
a. Remove hub and drum (WP 0173 ox WP 0172 00).

b. Check wheel cylinder for leaks and damage. Replace wheel cylinder if leaking or
damaged (TM 9-2320-361-20).

c. Check service brakeshoes for contamination. Replace service brake shoes if
contaminated (TM 9-2320-361-20).

Step 5. Check for defective master cylinder.

a. Direct assistant to pump brakes.

b. Check master cylinder for leaks.

c. Replace master cylinder if brake fluid leaks from dust boot area[ (WP 0155 00).
Step 6. Check for defective air-hydraulic booster.

a. Repeat steps 3 through 5.

b. Replace air-hydraulic booster (WP 0157 00D.

Step 7. Check wheel bearings for proper adjustment and damage. Raise wheels off ground. Use prybar
to lift up on bottom of tire. Excessive play indicates improperly adjusted or damaged bearings.

a. Adjust wheel bearings (TM 9-2320-361-20).
b. Replace damaged bearings (TM 9-2320-361-20).
Step 8. Inspect power steering assist cylinder for damage.
Replace power steering assist cylinder if damaged (WP 0183 00).
Step 9. Inspect tie rod for looseness and damage.
Tighten or replace tie rod assembly (TM 9-2320-361-20).
Step 10. Check for loose steering gear mounting bolts.
Tighten if loose.
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41.

42.

Step 11.

Step 12.

Step 13.

Check for worn pitman arm.
Replace worn pitman arm[(WP 0180 00).
Check front spring shackle pins for damage and breaks.
Replace worn or broken shackle pins (TM 9-2320-361-20).
Check toe-in for improper adjustment.
Adjust toe-in [(WP 0179 00).

END OF TESTING!

EXCESSIVE PLAY IN STEERING WHEEL

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Check steering wheel free play.

a. With engine running, place a stiff wire, which is long enough to touch steering wheel rim,
against dash.

b. Turn steering wheel left, then right, until there is resistance.
c. Mark the points on the steering wheel where the travel ends.

d. Measure the distance between these points. If there is more than 2-1/2 in. (6.4 cm) of
play, proceed to step 2.

Check drag link for looseness and damage.

Tighten or replace drag link[(WP 0181 00).

Inspect tie rods for damage and loose ends. No free play is allowed.

Tighten or replace tie rods (TM 9-2320-361-20).

Inspect pitman arm for damage.

Replace pitman arm if damaged (WP 0180 00).

Inspect power steering assist cylinder for damage.

Replace power steering assist cylinder if damaged (WP 0183 00).

If 2-1/2 in. (6.4 cm) of play still exists, the steering gear needs adjustment (TM 9-2320-361-20).
END OF TESTING!

SHIMMY

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Check for loose or missing wheel stud nuts.

a. Tighten wheel stud nut on hollow stud 275-300 1b-ft (373-407 N.m) and other wheel stud
nuts 390-420 1b-ft (529-569 N.m).

b. Replace any missing wheel stud nuts.

Inspect wheels for bends and damage.

Replace bent or damaged wheelg (WP 0172 00).

Check for improper wheel bearing adjustment.
a. Raise wheels off ground.

b. Use prybar to lift up on bottom of tire. Excessive play indicates improper adjustment or
damaged bearings.

c. Adjust or replace wheel bearings (TM 9-2320-361-20).

Check toe-in alignment.
Adjust toe-in alignment to specifications[(WP 0179 00).

Check for loose front axle steering knuckle(s). Raise wheels off ground. Turn wheels from
side to side to observe loose steering knuckle(s). If loose, notify direct support maintenance.
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Unit Mechanical Troubleshooting (Contd)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

43.

44,

45.

Step 6. Check tie rod ends for wear.
Replace tie rod if worn (TM 9-2320-361-20).
Step 7. Check tires for broken belts.
Replace tire(s) if belts are broken[(WP 0174 00)).
END OF TESTING!

FRONT WINCH
WINCH DOES NOT OPERATE
Step 1. Check hydraulic oil reservoir for proper fluid level (WP 0023 00).
Step 2. Check for proper operation of winch control switch and winch control valve lever.
Replace winch control if not operating properly[(WP 0223 00).

Step 3. Check all oil lines for damage and leaks.
a. Tighten loose fittings.
b. Replace leaking or damaged hosed (WP 0221 00).
Step 4. Check winch oil filter for leaks and clogs.
a. Tighten winch oil filter.
b. If leaking is not corrected, notify direct support maintenance.
c. Replace oil filter if clogged[(WP 0214 00).
Step 5. Check winch pump for leaks and overheating.
a. Tighten loose fittings.
b. Replace winch pump if leakingd (WP 0222 00).
Step 6. Check winch motor for leaks.
a. Tighten loose fittings.
b. Replace winch motor if leaking (WP 0220 00).
Step 7. Check control valve shaft movement in and out.
Replace control valve if shaft will not move [(WP 0218 00).
END OF TESTING!
WINCH OPERATES IN ONE DIRECTION ONLY
Step 1. Inspect control valve for damage and leaks.
a. Tighten loose fittings.
b. Replace control valve if leaking[(WP 0218 00).
Step 2. Check control valve shaft movement in and out.
Replace control valve if shaft will not move (WP 0218 00).
Step 3. Check winch for damage.
Replace front winch if damaged[(WP 0225 00).
END OF TESTING!
DRAG BRAKE DOES NOT OPERATE
Check drag brake adjustment.
Adjust drag brake[(WP 0225 00).
END OF TESTING!
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Unit Mechanical Troubleshooting (Contd)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

46.

47.

48.

49.

50.

51.

52.

53.

WINCH WILL NOT HOLD LOAD
Check automatic brake adjustment.
Adjust automatic brake (WP 0225 00).
END OF TESTING!
AUTOMATIC BRAKE OVERHEATS
Step 1. Check weight limits of winch.
Adjust size of load.
Step 2. Adjust setscrew 1/4-turn counterclockwise. Recheck brake for overheating.
If condition continues, notify direct support maintenance.
END OF TESTING!

AIR COMPRESSOR

LOW AIR PRESSURE (NO AIR LEAKS, GOVERNOR PROPERLY ADJUSTED AND OPERATIVE)
Replace air compressor[(WP 0169 00]1).
END OF TESTING!
AIR COMPRESSOR PASSES EXCESSIVE OIL (EXCESSIVE OIL BLED FROM AIR RESERVOIRS)
Slowly bleed and check reservoirs for excessive amounts of oil (TM 9-2320-386-10).
If reservoirs bleed oil, replace air compressor (WP 0169 00).
END OF TESTING!
AIR COMPRESSOR DOES NOT UNLOAD (AIR GOVERNOR ADJUSTED AND OPERATIVE)
Replace air compressor[(WP 0169 00).
END OF TESTING!
WATER LEAKING FROM COMPRESSOR HEAD
Step 1. Ensure compressor coolant lines and fittings are tight and sealed properly.
Tighten or reseal lines and fittings.
Step 2. Check compressor head for cracks and loose mounting screws.
a. Tighten loose mounting screws.
b. Replace air compressor if leaking continued (WP 0169 00).
END OF TESTING!

PERSONNEL HEATER

HEATER WILL NOT OPERATE IN HIGH OR LOW POSITION
Refer to Electrical Troubleshooting, WP 0011 00}
END OF TESTING!
HEATER WILL NOT OPERATE
NOTE
Sticking thermostat will cause heater to blow cold air.

Step 1. Check personnel heater controls for proper operation (TM 9-2320-386-10).
Step 2. Refer to Electrical Troubleshootingl WP 0011 00
END OF TESTING!
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MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

PERSONNEL FUEL BURNING HEATER/POWER PLANT HEATER KIT

54. HEATER WILL NOT OPERATE IN HIGH OR LOW POSITION
Refer to Electrical Troubleshooting, WP 0011 00l
55. HEATER WILL NOT OPERATE

WARNING

Diesel fuel is flammable. Do not perform fuel system procedures
near open flame. Injury or death to personnel may result.

Compressed air source will not exceed 30 psi (207 kPa). When
cleaning with compressed air, eyeshields must be worn. Failure to
wear eyeshields may result in injury to personnel.

Step 1. Refer to Electrical Troubleshooting, WP 0011 00
Step 2. Check fuel shutoff valve and ensure it is in full ON position.

If fuel shutoff valve is damaged (or stuck in OFF or partial ON position), replace fuel
shutoff valve (TM 9-2320-361-20).

Step 3. Check heater fuel filter for contamination.

If water or contamination is present, clean and flush entire fuel system. Dry with
compressed air (TM 9-2320-386-10).

Step 4. Check fuel lines for breaks, bends, kinks, or leaking joints.

If broken, kinked, or if leaky joints are found, refer to TM 9-243.
Step 5. Check fuel pump discharge.

a. Remove fuel line from fuel pump output.

b. Use clean container for fuel discharge recovery.
c. Position heater control box to RUN position.
d.

If fuel pump fails to pump adequate amount of fuel, 1/2 pint (0.24 L) in 30 seconds,
replace fuel pump.
Step 6. Inspect exhaust system for restrictions.
If exhaust pipe is restricted or damaged, repair or replace exhaust pipe[(WP 0251 00).
Step 7. If fuel burning heater still fails to operate, replace fuel burning heater[(WP 0247 00).
Step 8. Check for proper operation of defroster and heat diverter control cables (TM 9-2320-386-10).

If control cables or vent are broken, replace[(WP 0242 00).
END OF TESTING!

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

ELECTRICAL TROUBLESHOOTING SYMPTOM INDEX

MALFUNCTION

TROUBLESHOOTING

NO. MALFUNCTION WP-PAGE
BATTERY SYSTEM
1. All vehicle electrical systems inoperative . . ... ..............[... 0012 00-1
STARTING SYSTEM
2. Starter willnot crank . . . ........ ... ... ... .. ... ...,
3. Starter motor operates, but engine cranks slowly
4, Engine cranks but willnot start ... ........... ... ... ... ... ...
CHARGING SYSTEM (60 AMP)
5. No alternator output (battery gauge in left-hand red) . . .........
6. Batteries not charging properly
(battery gauge in yellow or right-hand red). . .............. L.. 0012 00-10l
7. Batteries hot or boiling, corrected specific gravity
ofallcellsis 1.280. .. ... ... ... ... [..... 0012 00-11]
8. Batteries use excessive water . ... ....... .. .. ... ibe. .. 012 00-11f
9. Batteries run down in operation . ...................... | ... 0012 00-11
CHARGING SYSTEM (100 AMP)
10. No alternator output (battery gauge in left-handred) . .. ... ... .. .. 0012 00-11
11. Batteries not charging properly
(battery gauge in yellow or right-handred). . .. ............. I 0012 00-12|
12. Batteries hot or boiling, correct specific gravity of all cells is 1.280. . . .[___0012 00-13]
13. Batteries use excessivewater .. . .. ... ... .. L ... 012 00-13|
14. Batteries run down inoperation . . .. .................... [ 001200-13
INDICATORS, GAUGES, AND WARNING SYSTEM
15. All gauges inoperative. . ... ............iieilien... 0012 00-13
16. Engine temperature gauge inoperative. . .. ................ L ... 0012 00-14
17. Fuel gauge inoperative . .. ............. ... ... 0012 00-15
18. Oil pressure gauge inoperative ........................ [.... 12 00-16|
19. Battery gauge inoperative . . . .. ........ ... ... ... 12°00-17
20. Tachometer inoperative. . . ... .............. ... lien... 0012 00-18
21. Transmission temperature gauge inoperative .. . ... ........... 0012 00-19
22. Horn doesnotoperate. . ... ......... ... ... ... . ... . la... 0012 00-19
ELECTRICAL ACCESSORIES
23. Windshield wipers fail to work on HIGH or LOW setting ........ l._.___0012 00-20|
24. Engine cranks but will not start (fuel available) . . ... ......... [ 0012 00-21
25. Air dryer heater fails to work 40 degrees or below. . ... .........[. 012 00-21
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ELECTRICAL TROUBLESHOOTING SYMPTOM INDEX (Contd)

MALFUNCTION TROUBLESHOOTING
NO. MALFUNCTION WP-PAGE

PERSONNEL HEATERS

26. Personnel hot water heater does not operate or does not operate

in HIGH or LOW position .. ....................... ... 0012 00-22
217. Personnel fuel burning/power plant heater inoperative . . .. ..... .| 0012 00-23
28. Heater control box light inoperative, but heater operative . . . . . . .. [.__0012 00-24

END OF WORK PACKAGE
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UNIT TROUBLESHOOTING PROCEDURES

EXTENDED SERVICE PROGRAM (ESP)
TRUCK, CARGO, 2-1/2-TON, 6X6, M44A3 SERIES TRUCKS (DIESEL)

M35A3, W/O WINCH (NSN 2320-01-383-2047); W/WINCH (NSN 2320-01-383-3850);
M35A3C, W/0O WINCH (NSN 2320-01-383-2050); W/WINCH (NSN 2320-01-383-2049);
M36A3, W/0O WINCH (NSN 2320-01-383-2048); W/WINCH (NSN 2320-01-383-2046).

ELECTRICAL TROUBLESHOOTING

GENERAL

a. This work package provides the information needed to diagnose and correct malfunctions of the
electrical system.

b. Listed are electrical malfunctions that may occur in individual systems of the vehicle. The wiring
schematic found in WP 0386 00 is to be used as a reference when performing electrical troubleshooting
procedures. The following is also provided for finding specific problems and solutions in Electrical
Troubleshooting.

c. In troubleshooting the electrical system, multimeters will be used to make resistance or continuity
tests and voltage or low ampere current tests. Multimeters may be found in common no. 1 and no. 2 unit
maintenance automotive shop sets.

Electrical Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

BATTERY SYSTEM

1. ALL VEHICLE ELECTRICAL SYSTEMS INOPERATIVE

WARNING

Battery acid (electrolyte) is extremely harmful. Always wear
safety goggles and rubber gloves when performing battery
maintenance. Severe injury will result if acid contacts eyes or
skin.

Do not smoke, have open flame, or make sparks when performing
battery maintenance. Batteries may explode, causing severe
injury to personnel.

Remove all jewelry such as rings, dog tags, bracelets, etc. If
jewelry or disconnected battery ground cable contacts battery
positive post, a direct short can result, causing damage to
equipment or severe injury to personnel.

When removing battery cables, disconnect ground cable first. Do
not allow tools to come in contact with vehicle when disconnecting
cable clamps. A direct short can result, causing instant heating of
tools, tool damage, battery damage, or battery explosion, and
severe injury to personnel.
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Electrical Troubleshooting (Contd)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

Step 1.

Step 2.

CAUTION

During installation of battery terminals, ensure positive clamps
are installed on positive (+) posts and negative clamps are
installed on negative (-) posts. Failure to connect clamps to correct
posts will reverse polarity of circuitry and may cause damage to
rectifier diodes in alternator, vehicle wiring, and radios (if
equipped).

Do not use a hammer during installation of battery terminals or
damage may result. Spread battery terminal open.

Open door of battery compartment, remove battery box, and place on running board
(TM 9-2320-386-10). Visually check connection of battery cables.

Ensure battery cables are correctly connected to batteries[(WP 0121 00).

Visually check batteries for cracks and leaks. Check terminal posts for corrosion and
breaks (TM 9-6140-200-14).

a. Replace any battery that is cracked, leaking, or has broken terminal posts

(WP 0122 00).

b. If terminal posts or cable clamps are corroded, use soda and water solution to
neutralize battery acid. Remove battery ground cable no. 7 from negative post first.
Remove cable clamps from battery posts (WP 0121 00). Clean posts and clamp
mating surfaces to bright metal. Install cable clamps.

c. If battery terminals are clean and malfunction still exists, go to test 1.

Test 1. Check specific gravity of each cell before adding distilled water.

Step 1.

Step 2.

Using optical battery tester, which requires no temperature compensation, check
specific gravity of electrolyte in each cell (TM 9-6140-200-14).

If specific gravity of any cell is below 1.255, battery must be replaced or recharged.
Add distilled water as necessary after checking battery. Charge battery as necessary
(TM 9-6140-200-14).

Check specific gravity of cells after battery has been charged (TM 9-6140-200-14).

Each cell in a battery must test within 0.025 points of each other. If specific gravity of
any cell is lower than 1.255 [correct to 80°F (27°C), if necessary] after 25 hours of
charging, replace battery[(WP 0122 00).

Test 2. Disconnect battery ground cable (WP 0121 00) and test battery cables as follows:

Step 1.
Step 2.

Step 3.

Step 4.

Set multimeter to measure continuity.

Check for continuity of battery cables 6 and 68 and for worn or frayed insulation.

a. If continuity is greater than 1 ohm, replace or repair battery cables[(WP 0121 00).
b. If insulation is worn or frayed, replace or repair battery cables[(WP 0121 00).
Check continuity of battery ground cable 7 to STE/ICE-R.

a. If resistance measures greater than 1 ohm, clean cable 7 connection at
STE/ICE-R.

b. If continuity is still greater than 1 ohm, replace or repair battery cable

(WP 0121 00).
Connect battery ground cable[(WP 0121 00).
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Electrical Troubleshooting (Contd)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Test 3. Check for battery voltage at starter solenoid.
Step 1. Set multimeter to a voltage range that will measure 24 Vdc.
Step 2. Check cable 6 at starter solenoid for battery voltage.

If battery voltage is not present, clean connections of cable 6 at starter solenoid.
END OF TESTING!

STARTING SYSTEM

2. STARTER WILL NOT CRANK
NOTE
Ensure transmission gear shift lever is in NEUTRAL position.
Test 1. Check batteries and cables (malfunction 1).

Test 2. Test for battery voltage at starter solenoid with accessory/battery switch turned to ON
position.

Step 1. Engage accessory/battery switch and listen for starter solenoid to “thump” sound when
energized.

a. If “thump” sound is heard, go to step 2.
b. If “thump” sound is not heard, go to step 3.
Step 2. Check lead 6 at starter solenoid for battery voltage.
a. Check for seized engine[(WP 0009 00,|Mechanical Troubleshooting, malfunction 1).

b. If voltage is present but less than 19 Vdc, check for corrosion and/or loose
connections.

c. If engine is not seized, replace starter motor[(WP 0091 00)).
d. If no voltage is present and engine still fails to start, go to step 3.
Step 3. Check lead 214 for battery voltage at starter solenoid.
a. If voltage is not present, go to test 3.
b. If voltage is present and solenoid does not engage starter motor, proceed to step 4.

Step 4. Set multimeter to measure continuity. Check continuity between starter solenoid
ground and frame ground.

a. If continuity is greater than 1 ohm, remove starter (WP 0091 00) and starter motor
ground cables. Replace or repair cables[(WP 0125 00) that have resistance greater
than 1 ohm. Clean cable ends. Clean connections on starter motor and frame ground.
Connect ground cables and ensure all connections are tight. Repeat test 1, step 1.

b. If continuity is greater than 1 ohm, starter solenoid is defective. Replace starter
motor (WP 0091 00).

Step 5. Check battery cables for voltage drop (malfunction 3, tests 4 through 7).
Test 3. Test for battery voltage at lead 74B of magnetic starter relay.

Step 1. With accessory/battery switch ON, engage starter switch and, at same time, check for
battery voltage at lead 74B on magnetic starter relay.

a. If 19 Vdc is not present, go to test 4.
b. If voltage is present, go to step 2.

Step 2. Set multimeter to measure continuity. Check continuity of ground lead between
magnetic starter relay and ground on frame.
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Electrical Troubleshooting (Contd)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

Step 3.

Step 4.

Step 5.

a. If continuity is 1 ohm or less, go to step 3.

b. If continuity is greater than 1 ohm, disconnect ground lead from magnetic starter
relay. Repair or replace ground lead[(WP 0125 00), go to test 1, step 1, and retest.

Check for battery voltage at lead 214 of magnetic starter relay with starter switch
engaged.

a. If voltage is present, go to step 5.
b. If voltage is not present, go to step 4.

Check for battery voltage at leads 10 and 14 on magnetic starter relay. Voltage should
be present.

If voltage is not present, replace or repair lead 14[(WP 0125 00), go to test 1,
step 1, and retest.

Check continuity of lead 214 between magnetic starter relay and starter solenoid.

If continuity is not present, replace or repair lead 214 (WP 0125 00)| Clean connections
before reinstalling lead. Ensure all connections are tight, go to test 1, step 1, and retest.

Test 4. Test continuity of neutral safety switch.

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.
Step 6.

Set parking brake (TM 9-2320-386-10).

Ensure transmission is in neutral.

Disconnect lead 74A from neutral safety switch and starter switch.

Set multimeter to measure continuity. Check continuity of lead 74A.

a. If continuity is not present, repair or replace lead 74A[(WP 0125 00).
b. If continuity is present, go to step 5.

Disconnect lead 74B from neutral safety switch.

Check continuity of neutral safety switch.

a. If continuity is present, connect leads 74A and 74B to leads of neutral safety switch
and go to test 5.

b. If continuity is not present, replace neutral safety switchl (WP 0098 00).

Test 5. Test for battery voltage into accessory/battery switch pins A and C.

Step 1.

Step 2.

Step 3.

Step 4.

Remove two leads 11 from accessory/battery switch pins A and C. Using multimeter,
check for battery voltage on contact ends of leads 11.

a. If voltage is not present, go to test 6.

b. Ifvoltage is present, install both leads 11 into pins A and C, and go to step 2.
Observe battery gauge in dash for proper operation.

a. If battery gauge works, go to step 5.

b. If battery gauge does not work, go to step 3.

Remove lead 27/400 from pin B of accessory/battery switch. With accessory/battery
switch turned ON, check for battery voltage at pin B.

a. If voltage is present, go to test 6.
b. If voltage is not present, go to step 4.

Remove two leads 11 from pins A and C and lead 27 from pin D. With accessory/battery
switch in ON position, check continuity between pins A and B, followed by pins C
and D.
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Electrical Troubleshooting (Contd)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

Step 5.

Step 6.

Step 7.

Step 8.

a. If continuity is not found, replace accessory/battery switch (TM 9-2320-361-20).
Check continuity of new accessory/battery switch before installation. Install leads 11
in pins A and C. Install lead 27/400 in pin B and lead 27 in pin D. Attempt to start
engine (TM 9-2320-386-10).

b. If starter does not crank engine, go to step 5.

Remove lead 74A from pin B of starter switch. With accessory/battery switch in ON
position, engage starter switch, and check for battery voltage at pin B.

a. If voltage is not present, go to step 6.
b. If voltage is present, perform continuity check on lead 74A. If continuity is not

found, replace or repair lead[(WP 0125 00).

Remove lead 74 from pin D on starter switch, turn accessory/battery switch to ON
position, and check for battery voltage on contact end of lead 74.

a. If voltage is not present, disconnect lead 27/400 from pin B at accessory/battery
switch and check continuity between lead 27/400 and its connection to lead 74.

b. If continuity is not found, replace or repair lead (WP 0125 00). Install lead 74 into
pin D.

Attempt to start engine (TM 9-2320-386-10).
If starter does not engage engine, go to step 8.

Remove lead 74 from pin D and lead 74A from pin B of starter switch. Engage starter
switch and perform continuity check between pins D and B.

a. If continuity is not found, replace starter switch[(WP 0093 00).

b. Check continuity of new starter switch before installation.

c. Install lead 74A in pin B and lead 74 in pin D.

d. Engage starter switch. Starter should turn engine. If not, continue with testing.

Test 6. C