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WARNING SUMMARY

This warning summary contains general safety warnings and hazardous materials warnings that must be understood and
applied during operation and maintenance of this equipment. Failure to observe these precautions could result in serious injury
or death to personnel. Also included are explanations of safety and hazardous materials icons used within the technical man-

ual.
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BIOLOGICAL - abstract symbol bug shows that a material may contain bacteria or viruses that
present a danger to life or health.

CHEMICAL - drops of liquid on hand shows that the material will cause burns or irritation to
human skin or tissue.

EAR PROTECTION - Headphones over ears show that noise level will harm ears.

ELECTRICAL - electrical wire to arm with electricity symbol running through human body shows
that shock hazard is present.

EYE PROTECTION - person with goggles shows that the material will injure the eyes.

FIRE - flame shows that a material may ignite and cause burns.

FLYING PARTICLES - arrows bouncing off face with face shield shows that particles flying
through the air will harm face.

HEAVY PARTS - hand with heavy object on top shows that heavy parts can crush and harm.
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HOT AREA - hand over object radiating heat shows that part is hot and can burn.

HYDRAULIC FLUID PRESSURE - hydraulic fluid spraying human figure shows that fluid escap-
ing under great pressure can cause injury or death.

RADIOACTIVE - identifies a material that emits radioactive energy and can injure human tissue or
organs.

VAPOR - human figure in a cloud shows that material vapors present a danger to life or health.

HEAVY PARTS - heavy object on human figure shows that heavy parts present a danger to life or
limb.
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FOR INFORMATION ON FIRST AID, REFER TO FM 4-25.11.

WARNING

CARBON MONOXIDE (EXHAUST GASES) CAN KILL!

Carbon monoxide is a colorless, odorless, deadly poison which, when breathed, deprives the body of oxygen
and causes suffocation. Exposure to air containing carbon monoxide produces symptoms of headache, dizzi-
ness, loss of muscular control, apparent drowsiness, and coma. Permanent brain damage or death can result
from severe exposure.

Carbon monoxide occurs in exhaust fumes of internal combustion engines. Carbon monoxide can become
dangerously concentrated under conditions of inadequate ventilation. The following precautions must be
observed to ensure safety of personnel when engine of tractor is operated.

DO NOT operate tractor engine in enclosed areas.

DO NOT idle tractor engine without adequate ventilation.

DO NOT drive tractor with inspection plates or cover plates removed.

BE ALERT for exhaust poisoning symptoms. They are:

Headache
Dizziness
Sleepiness

Loss of muscular control

If you see another person with exhaust poisoning symptoms:

BE AWARE. The field protective mask for nuclear-biological-chemical (NBC) protection will not protect you from car-

Remove person from area.

Expose to fresh air.

Keep person warm.

Do not permit physical exercise.

Administer cardiopulmonary resuscitation (CPR), if necessary.

Notify a medic.

bon monoxide poisoning.

The Best Defense Against Carbon Monoxide Poisoning Is Good Ventilation!



TM 5-2410-237-23

WARNING

BATTERIES é

» To avoid injury, eye protection and acid-resistant gloves must be worn when working around batteries. Do not
smoke, use open flame, make sparks or create other ignition sources around batteries. If a battery is giving off
gases, it can explode and cause injury to personnel. Remove all jewelry such as rings, ID tags, watches, and
bracelets. If jewelry or a tool contacts a battery terminal, a direct short will result in instant heating, damage
to equipment, and injury to personnel.
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» Sulfuric acid contained in batteries can cause serious burns. If battery corrosion or electrolyte makes contact
with skin, eyes or clothing, take immediate action to stop the corrosive burning effects. Failure to follow these
procedures may result in death or serious injury to personnel.

Eyes. Flush with cold water for no less than 15 minutes and seek medical attention immediately.
Skin. Flush with large amounts of cold water until all acid is removed. Seek medical attention as required.

Internal. If corrosion or electrolyte is ingested, drink large amounts of water or milk. Follow with milk of magnesia,
beaten egg or vegetable oil. Seek medical attention immediately.

Clothing/Equipment. Wash area with large amounts of cold water. Neutralize acid with baking soda or household
ammonia.

WARNING

Z
COMPRESSED AIR

Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO NOT
direct compressed air against human skin. Failure to follow this warning may result in serious injury or
death. Make sure air stream is directed away from user and other personnel in the area. To prevent injury,
user must wear protective goggles or face shield.

WARNING

FUEL HANDLING

» DO NOT smoke or permit any open flame in area of machine while you are servicing fuel system. Be sure hose
nozzle is grounded against filler tube during refueling to prevent static electricity. Failure to follow this warn-
ing may result in injury to personnel or equipment damage.

DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or
sparks. Fuel may ignite, causing damage to machine and injury or death to personnel.
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WARNING

ELECTRICAL SYSTEM MAINTENANCE

» Turn battery disconnect switch to OFF before working on any electrical system component. Failure to follow
this warning could result in personal injury or damage to equipment.

» Ensure battery cables are disconnected before performing maintenance inside dash assembly. Failure to fol-
low this warning could result in personal injury or damage to equipment.
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& ETHER COLD START SYSTEM

Ether fuel is extremely flammable and toxic. DO NOT smoke and make sure you are in a well-ventilated
area away from heat, open flames or sparks. Wear eye protection. Avoid contact with skin and eyes and
avoid breathing ether fumes. If fluid enters or fumes irritate the eyes, wash immediately with large quanti-
ties of clean water for 15 minutes. Seek medical attention immediately if ether is inhaled or causes eye irri-
tation. Failure to follow this warning may cause death or serious injury to personnel.

WARNING

WARNING

=

EYE PROTECTION
» Eye protection must be worn when performing maintenance where components or particles could fly out dur-
ing procedure. Failure to take precautions could cause injury to personnel.

» Some components are under spring tension. Wear eye protection and use extreme caution when disassembling
them, to avoid serious injury to personnel.

E WARNING

é HAZARDOUS WASTE DISPOSAL

When servicing this machine, performing maintenance, or disposing of materials such as engine coolant,
hydraulic fluid, lubricants, battery acids or batteries, and CARC paint, consult your unit/local hazardous
waste disposal center or safety office for local regulatory guidance. If further information is needed, please
contact The Army Environmental Hotline at 1-800-872-3845.
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l WARNING

HEARING PROTECTION

Your hearing can be PERMANENTLY DAMAGED if you are exposed to constant high noise levels of 85
DB or greater. Hearing protection is required when operating machine or when working on machine while
it is operating. Failure to wear hearing protection may result in hearing loss.

WARNING 2

HOT COMPONENTS

Hot oil or metal parts can cause severe burns. Wear insulated gloves, long sleeves and eye protection when
working with heated parts.

WARNING

HYDRAULIC SYSTEM PRESSURE

Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 2500 psi
(17,237 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing serious injury or death.

e At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulics. Failure to do so could result in injury.

u \l/
‘ WARNING
LIFTING HEAVY PARTS

 Lifting equipment used for lifting machine must be in good condition and of suitable load capacity. Failure to
follow this warning may result in injury or death to personnel and damage to equipment.

» Improper use of lifting equipment and improper attachment to machine can result in serious personnel injury
and equipment damage. Observe all standard rules of safety.

» Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.
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WARNING

MACHINE OPERATION

This machine must be operated only by authorized personnel who have satisfactorily completed a program
of training which must include familiarity with safe operating procedures, characteristics and a knowledge
of applicable codes, regulations and facilities directives. Untrained personnel subject themselves and others
to the possibility of death or serious injury from the improper operation of this machine. Understand the
equipment, its function and the controls before operation.

o=y

\l} WARNING
NBC EXPOSURE

» If NBC exposure is suspected, personnel wearing protective equipment should handle all air cleaner media.
Consult your NBC Officer or NBC NCO for appropriate handling or disposal procedures.

» NBC contaminated filters must be handled using adequate precautions and must be disposed of by trained
personnel.

IF NBC EXPOSURE IS SUSPECTED ALL AIR
FILTER MEDIA WILL BE HANDLED BY PER-
SONNEL WEARING FULL NBC PROTEC-
TIVE EQUIPMENT. SEE  OPERATOR/
MAINTENANCE MANUAL.

7690-01-114-3702

To order this NBC decal use:

National Stock Number (NSN) - 7690-01-114-3702
Part Number (PN) - 12296626
Commercial and Government Entity Code (CAGEC) - 19207

WARNING

Z
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» DO NOT service cooling system unless engine has been allowed to cool down. This is a pressurized cooling sys-
tem and escaping steam or hot coolant will cause serious burns.

PRESSURIZED COOLING SYSTEM

» DO NOT remove cooling system radiator cap when engine is hot. Allow engine to cool down. Loosen cap to
first stop and let any pressure out of cooling system, then remove cap. Failure to follow this warning may
cause serious burns.

» Wear effective eye, glove, and skin protection when handling coolants. Failure to do so may cause injury.
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WARNING
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& SILICONE RTV COMPOUND

» Exposure to silicone RTV compound may be hazardous to your health. Contact with eyes can cause severe
irritation and burns. Compound can be absorbed into the skin nd can cause irritation or skin sensitization.
Inhalation of vapors can cause respiratory tract irritation; prolonged inhalation can result in an allergic reac-
tion. Vapors are combustible. Do not use near open flame. Wear eye and skin protection and avoid inhalation
of vapors. Use only in a well-ventilated area. Failure to follow this warning can cause injury or death.

 If compound gets into eyes, flush with large amounts of running water for at least 15 minutes and seek medical
attention immediately. If compound gets on skin, remove as much as possible using mechanical/waterless
methods, then flush with water. Seek medical attention for any burns or irritation. If inhaled, remove person
to fresh air and provide oxygen if breathing is difficult, or perform cardio-pulmonary resuscitation (CPR). If
injested, call physician immediately. If conscious, drink water.

S| b
g - SOLVENT CLEANING COMPOUND

» Solvent cleaning compound MIL-PRF-680 Type 111 is an environmentally compliant and low toxic material.
However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-ventilated
areas. Keep away from open flames and other sources of ignition.

* NOTE: P-D-680 Type Il is no longer in use and has been replaced by MIL-PRF-680 Type I11.

WARNING

WARNING

TESTING/ADJUSTING HYDRAULIC SYSTEM

» When testing and adjusting hydraulic system. Always move machine away from traffic pattern and away
from personnel. Allow only one person on the machine. Keep all other personnel off to one side and within
view of the operator.

* When blade and/or ripper must be raised while tests and adjustments are being performed, ensure they are
securely supported. Relieve hydraulic system pressure before disconnecting any line or fitting. Serious injury
or death could result if system pressure is not relieved.
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HOW TO USE THIS MANUAL

NOTE

If at any time you are unsure how to use this manual or you cannot locate the information you need, notify
your supervisor.

INTRODUCTION

A Service Life Extension Program (SLEP) has been implemented on selected D7G Tractors.
The major differences between a non-SLEP and SLEP tractor are as follows:
a. A non-SLEP tractor is equipped with a folded core radiator and a fixed engine cooling fan.
b. A SLEP tractor is equipped with a modular radiator and a reversible engine cooling fan.
Refer toEquipment Description and Data, for further information on how to verify which tractor you have.

This revised manual is designed to help you perform lubrication, troubleshooting and maintenance on both configurations
of D7G Tractors.

This manual is written in work package format.

Chapters divide the manual into major categories of information (e.g., Introductory Information with Theory of Operation,
Troubleshooting Procedures, Field Maintenance Procedures, and Supporting Information).

c. Each chapter is divided into work packages, which are identified by a 6-digit number (e.g. 0001 00, 0002 00, etc.)
located on the upper right-hand corner of each page. The work package page number (e.g. 0001 00-1, 0001 00-2,
etc.) is located centered at the bottom of each page.

d. If a Change Package is issued to this manual, added work packages use the 51 and 6t digits of their number to
indicate new material. For instance, work packages inserted between[WP 0001 00 hnd WP 0002 00 dre numbered
WP 0001 01, WP 0001 02, etc.

Read through this manual to become familiar with its organization and contents before attempting to operate or maintain
the equipment.

To ensure your safety and proper maintenance of the tractor, pay close attention to|Chapter 4, General Maintenance
Instructions.

CONTENTS OF THIS MANUAL

w

B

o

A Warning Summary is located at the beginning of this manual. Become familiar with these warnings before operating or
performing troubleshooting or maintenance on the machine.

{A Table of Contents, located in the front of the manual, lists all chapters and work packages in the publication.

a. The Table of Conterts also provides Reporting Errors and Recommending Improvements information and DA
Form 2028 addresses, for the submittal of corrections to this manual.

b.  If you cannot find what you are looking for in the|[Table of Contents] refer to the alphabetical Index at the back of
the manual.

Chapter 1) Introductory Information with Theory of Information, provides general information on the manual and the
equipment.

|Chapter 2 |covers Troubleshooting Procedures. WP 0005 00 ¢ontains a Troubleshooting Symptom Index. If the machine
malfunctions, this index should always be consulted to locate the appropriate troubleshooting procedure.

[Chapter 3 Heals with Field Maintenance Procedures: Major areas covered are Service Upon Receipt and Preventive Main-
tenance Checks and Services (PMCS), and all maintenance procedures authorized by the Maintenance Allocation Chart
(MAC) for this manual, organized in Functional Group Code (FGC) sequence. Refer to the Table of Conients for a com-
plete listing of maintenance procedures.
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6. [Chapter 4 [covers general maintenance information work packages. Before performing any maintenance procedure, read
and understand the instructions in this chapter.

7. |Chapter 5]includes Supporting Information: References; Maintenance Allocation Chart (MAC) Introduction; Mainte-
nance Allocation Chart (MAC); Expendable and Durable Items List; Tool Identification List; and Warranty Information.

FEATURES OF THIS MANUAL

1. WARNINGs, CAUTIONs, NOTEs, subject headings, and other important information are highlighted in BOLD print as a
visual aid.

WARNING
A WARNING indicates a hazard which may result in death or serious injury.

CAUTION

A CAUTION is a reminder of safety practices or directs attention to usage practices that may result in
damage to equipment.

NOTE

A NOTE is a statement containing information that will make the procedures easier to perform.

Statements and words of particular interest may be printed in CAPITAL LETTERS to create emphasis.

Within a procedural step, reference may be made to another work package in this manual or to another manual. These ref-
erences indicate where you should look for more complete information.

If you are told: “Replace engine oil filter[(WP 0011 00)”, go to Work Package 0011 00 in this manual for instructions on
replacing the filter.

4. lllustrations are placed after, and as close to, the procedural steps to which they apply. Callouts placed on the art may be
text or numbers, or both; whichever method is easier for the soldier.

5. Numbers located at lower right corner of art (e.g. 387-001; 387-002, etc.) are art control numbers and are used for tracking
purposes. Disregard these numbers.

6. Dashed leader lines used in the Lubrication Chart (WP 0009 00) indicate lubrication points that are located on both sides
of the equipment.

7. Technical instructions include metric units as well as standard units. For your reference, a Metric Conversion Chart is
located on the inside back cover of the manual.

8. The initial setup of each work package lists components necessary to perform the procedure. The number in parenthesis
following the component references the callout number for the component within the work package art.
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INTRODUCTORY INFORMATION WITH
THEORY OF OPERATION
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GENERAL INFORMATION 0001 00

SCOPE
NOTE

» A Service Life Extension Program (SLEP) has been implemented on selected D7G Tractors. The major differ-
ences between a non-SLEP and SLEP tractor are as follows:

a. A non-SLEP tractor is equipped with a folded core radiator and a fixed engine cooling fan.
b. A SLEP tractor is equipped with a modular radiator and a reversible engine cooling fan.

+ Information in this manual covers both non-SLEP and SLEP tractors.
1. Type of Manual. This manual is for use in performing Field Maintenance on the Model D7G Tractor.

2. Equipment Name and Model Number. Tractor, Full Tracked, Low Speed: Diesel Engine Driven, Medium Drawbar
Pull, Caterpillar Model D7G.

a. Tractor with Ripper NSN 2410-01-223-0350 (EIC: EAZ)

b. Tractor with Winch NSN 2410-01-223-7261 (EIC: EBM)

c. Tractor with Ripper and Winterized Cab NSN 2410-01-253-2118

d. Tractor with Winch and Winterized Cab NSN 2410-01-253-2117 (EIC: EBV)

3. Purpose of Equipment.
a. The D7G Tractor is used to doze soil and rocks and for clearing land of small trees and brush.

b. Tractors equipped with rear-mounted rippers are designed for dozing and also used for ripping soil, rocks, asphalt and
concrete.

c. Tractors with rear-mounted winches are designed for dozing and are also equipped for all types of winching opera-
tions.

d. When equipped with a Mine Clearing/Armor Protection (MCAP) Kit, the tractor is capable of clearing both surface-
laid and buried anti-tank (AT) and anti-personnel (AP) land mines, to a depth of 12 in. (30.5 cm) each pass.

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for the equipment will be those prescribed by DA Pam 738-750,
Functional User’s Manual for the Army Maintenance Management System (TAMMS), as contained in the Maintenance Man-
agement Update.

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS)

If your machine needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell us what you
don’t like about your equipment. Let us know why you don’t like the design or performance. Put it on an SF Form 368, Prod-
uct Quality Deficiency Report. Mail it to us at: Commander, U.S. Army Tank-automotive and Armaments Command, ATTN:
AMSTA-AC-NML, Rock Island, Illinois 61299-7630. We’ll send you a reply.

0001 00-1
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GENERAL INFORMATION - CONTINUED 0001 00

CORROSION PREVENTION AND CONTROL (CPC)

1. Corrosion Prevention and Control (CPC) of Army materiel is a continuing concern. It is important that any corrosion
problems with this item be reported so that the problem can be corrected and improvements can be made to prevent the
problem in future items.

2.  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 SF 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.

OZONE DEPLETING SUBSTANCES

There are no ozone-depleting substances cited in this manual or used on the D7G Tractor.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

For destruction of Army materiel to prevent enemy use, refer to TM 750-244-3, Procedures for Destruction of Equipment
to Prevent Enemy Use.

PREPARATION FOR STORAGE OR SHIPMENT
For preparation for storage or shipment procedures, refer tq WP 0244 00

WARRANTY INFORMATION
SLEP machines are warranted by Caterpillar Inc. IAW Warranty Information (WP 0251 00).|Record all deficiencies.

NOMENCLATURE CROSS-REFERENCE LIST

COMMON NAME OFFICIAL NOMENCLATURE
Belly Pan . . ..o Crankcase or Transmission Guard
DIPStICK . . .o Oil Level Gage
ENgine Coolant . .. ... o Antifreeze, Ethylene Glycol Mixture
ROCK GUArd . . .. Track Roller Frame Guard, Track Roller Guard

LIST OF ABBREVIATIONS/ACRONYM

NOTE
Refer to ASME Y14.38-1999, Abbreviations and Acronyms, for standard abbreviations.

ABBREVIATION/ACRONYMS DEFINITION

AL . . Additional Authorization List
AP Anti-Personnel
P Anti-Tank
B . i Bottom Dead Center
Bl . Basic Issue Items
G Centigrade or Celsius
I o Cubic Inch Displacement
000 2 Centimeter
COEl . Components of End Item

0001 00-2
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GENERAL INFORMATION - CONTINUED 0001 00

LIST OF ABBREVIATIONS/ACRONYMS - CONTINUED

ABBREVIATION/ACRONYMS DEFINITION

DO A Diagnostic Connector Assembly
BT L Electronic Control Module
GO R . L Gross Combination Weight Rating
GV R, . e e Gross Vehicle Weight Rating
AV e In Accordance With
K. o Kilogram
KN L Kilometer
KPP, . Kilopascal
KN . o Kilometers per Hour
K L Kilowatt
L e Liter
0 Pound Foot
L o Load Center
L e e e Long
0] 2 Liters per Hour
M AP Mine Clearing/Armor Protection
MR o Mine Clearing Rake
1] 0 Millimeter
NAT O L North Atlantic Treaty Organization
NI e Newton Meter
PMCS Preventive Maintenance Checks and Services
RO PSS . L Rollover Protective Structure
SAE . Society of Automotive Engineers
SLEP . Service Life Extension Program
STE/NCE ... Simplified Test Equipment for Internal Combustion Engines
IO . e Top Dead Center
TR e Transducer Kit
VT M Vehicle Test Meter

END OF WORK PACKAGE

0001 00-3
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EQUIPMENT DESCRIPTION AND DATA 0002 00

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

NOTE

» A Service Life Extension Program (SLEP) has been implemented on selected D7G Tractors. The major differ-

ences between a non-SLEP and SLEP tractor are as follows:

a. A non-SLEP tractor is equipped with a folded core radiator and a fixed engine cooling fan.
b. A SLEP tractor is equipped with a modular radiator and a reversible engine cooling fan.

» Todetermine if you have a SLEP tractor, look for the suffix “R” stamped after the machine’s serial number on

its data plate.

1. Characteristics.

a.

The D7G Tractor is a full-tracked, low-speed, medium drawbar pull tractor that operates over rough terrain in all
types of weather.

The D7G Tractor is equipped with a front-mounted bulldozer blade assembly and is designed for earth moving and
construction operations.

The D7G is also equipped with either a rear-mounted ripper or a rear-mounted reversible winch.

When equipped with ripper, implement can penetrate and rip compacted soil, imbedded with boulders, up to a depth
of 29in. (73.7 cm).

When equipped with winch, tractor can winch loads of 50,000 Ib (22,700 kg) at a line speed of 80 ft (24.4 m) per
minute.

Tractors with winch deliver 35,000 Ib (15,890 kg) of drawbar pull at 1.4 mph (2.3 kph).
The D7G can be equipped with a winterized cab that allows operation in arctic conditions.
A Mine Clearing/Armor Protection (MCAP) Kit is available for installation. It consists of the following:

(1) armor protective plates that are installed around the ROPS and operator station and other crucial machine com-
ponents, to protect against damage from explosive blasts; and

(2) a mine-clearing rake (MCR) that is installed to the bulldozer blade moldboard. The MCR clears a path 12 in.
deep each pass, of anti-tank (AT) and anti-personnel (AP) land mines.

2. Capabilities and Features.

> Q@ = o o O

NOTE

+ Refer to Equipment Data at the end of this work package for machine dimensions, weights, fluid capacities and

other miscellaneous equipment data.
Refer to Theory of Operation i WP 0003 00 for additional information on specific machine systems.

Caterpillar turbocharged, direct injection diesel engine with six in-line cylinders, generating 200 horsepower @ 2000
rpm;

Caterpillar powershift, manual transmission with neutral, three forward and three reverse speeds and a transmission
safety lock lever;

operator station with adjustable seat and seat belt;

rollover protective structure (ROPS) canopy;

clutch-operated steering brakes with dual brake pedals and brake lock lever that serves as a parking brake;
oil sampling valves for engine, transmission and hydraulic systems;

fording capability up to 30 in. (76.2 cm) (as deep as the top of the final drive cover); and

NATO slave receptacle.

0002 00-1
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

3 4

1
(9
W 3
8 1 387-047
6 5
TRACTOR WITH WINCH AND WINTERIZED CAB
Key Component Description

1 Hydraulic Tank Stores hydraulic oil used in machine hydraulic systems.

2 Fuel Tank Located at rear of machine. Stores fuel supply for engine operation.

3 Door Stop Door of winterized cab can be secured to this arm to keep door in open
position.

4 Winterized Cab Allows operation in arctic conditions.

5 Bulldozer Blade Assembly Used for earthmoving operations or as a push block. Consists of
moldboard and replacable cutting edges and end bits, and blade push-
arms that connect blade to the tractor. Reinforced plate in center of
blade is used to push-assist scrapers. Blade assembly controls are
operated from operator seat.

6 Tilt Cylinder Located on right side. Used in conjunction with brace (on left side) to
adjust angle of bulldozer blade.

7 Final Drive Provides power to the track.

8 Track Propels machine forward or rearward.

9 Drawbar Used for towing compaction equipment, scrapers, etc.

10 Winch Used for all types of winching operations. Controls operated from
operator seat.

11 Tool box Provides stowage for tools or other items required by the operator.

0002 00-2
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED
16

L‘\w __________ — )’_:\’,\/\r
R e N e R T Vi Ve L Ve
20 387-048
TRACTOR WITH RIPPER
Key Component Description
12 Radiator Contains water and antifreeze solution which provides engine cooling.
13 Lift Cylinder One on each side of machine raises and lowers bulldozer blade.
14 Engine Compartment Houses the engine which powers the D7G.
15 Engine Air Precleaner Prevents debris from entering engine air intake system.
16 ROPS Provides rollover protection for the operator.
17 Operator Station Enclosure contains operator seat and all controls and indicators used
during operation.
18 Grabhandles Provide a handhold for personnel climbing on machine.
19 Ripper Used for loosening soil and for ripping through hard compacted
surfaces. Equipped with three shanks.
20 Battery Box Enclosure protects batteries from damage. Two batteries inside are
easily accessible for servicing.
21 Tilt Brace Allows for additional adjustment of blade tilt.

0002 00-3
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

EQUIPMENT DATA

Dimensions and Weights:

Length
TEACO . .« ottt 13ft9in. (4.2 m)
Tractor With Blade . ... ... o e 17 ft4in. (5.3 m)
Tractor with Blade and Winch . . ... ... e e e e 18 ft4in. (5.6 m)
Tractor with Blade and RIpper . . .. ..ot e e e 22 ft9in. (6.9 m)
Track Length (On Ground) .. .. ..ottt e e e e e 107 in. (272 cm)
AN L 12 ft (3.7 m)
HelgNt. . o 11t (3.4 m)
Weight
TEACEOr. . . o 37,256 1b (16,914 kg)
Tractor with Blade . . ... ... o 46,112 1b (20,935 kg)
Tractor with Blade and Winch . ... .. 48,910 Ib (22,205 kg)
Tractor with Blade and RIpper . .. ..o 51,720 Ib (23,481 kg)
Winterized Cab With ROPS ... ... .. e e 2,489 b (1,130 kg)
FOrding Depth . ... . e e 30in. (76.2 cm)
Engine:
MaNURACIUNET . . ot e e e Caterpillar Inc.
MOdel . . . 3306
L (0] =T 010 200 hp @ 2000 rpm
NUMbBEr Of CyliNGers . . . o e 6
BT . o 4.75in.
SHIOKE . oo 6 in.
DISPlaCEMENt . . . 638 CID (10.51)
FUBL SYStIM L oo e e Direct injection
Firing Order (INJECtiON SEOUENCE) . . . . vt vttt e e e e e e e e e e e et e 1,53,6,2,4
Transmission:
MaNURACTUNET « . e e e Caterpillar Inc.
TP . ot powershift, manual
Range Selection . ....... ... . i neutral(N)/3 speeds forward and 3 speeds reverse
Speed (Forward):
] 0-2.3 mph (0-3.7 kph)
2N L 0-4.0 mph (0-6.4 kph)
K ] (o 0-6.2 mph (0-10.0 kph)
Speed (Reverse):
] 0-2.8 mph (0-4.5 kph)
2N 0-4.9 mph (7.9 kph)
1 ] (o 0-7.4 mph (0-11.9 kph)

0002 00-4
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00
EQUIPMENT DATA - CONTINUED
Steering and Brake System

SHEEIING Ty P . o oottt et e e hydraulically-operated clutches

dual brake pedals

BraKeS. . ..ot band-type

Electrical System:

3] 15 (- 24 volts
AT NATOr . . . ot e 24 volt, 50 amp
Bt EriES . . oottt 24 volt system, 2 12-volt batteries
Capacities:
FUBL TanK . . o 115 gal. (435.31)
Co0liNg SYSteM . . 12 gal. (45.41)
ENQING CrankCase. . . .. oottt et e e e e e e e e 7.259al. (27.41)
Transmission, Bevel Gear and Steering Clutch Compartments. . ........ ... .. ... 18.5gal. (70.0 1)
Final Drive (EaCh) . . ... 9gal. (34.11)
Hydraulic System . . ..o e 21 gal. (79.51)
WINCh Ol SUMID. . . e e 16 gal. (60.6 1)
Implement Data
Bulldozer Blade Assembly:
T oo 7S
WV BIgN. 7,660 Ib (3,478 kg)
Helgnt L 4ft2in. (1.3 m)
WOt 12 ft (3.7 m)
Ripper:
R o L 5,700 Ib (2,588 kg)
VIt 87in. (2.2 m)
Winch
MOl . . e Caterpillar Model 57
WV BIGNL. .« o 3,600 Ib (1,634 kg)
Wire ROPE LeNgtN. . ..o 177 ft (53.9 m)
Wire Rope LengthatRebuild . . ............ .. .. i 200 ft (61.0 m) is installed at rebuild

END OF WORK PACKAGE

0002 00-5
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THEORY OF OPERATION 0003 00

INTRODUCTION

1.

This work package explains how components of the D7G Tractor work together. A functional description for equipment
operation is given for the following: power train, engine lubrication system, fuel system, air inlet and exhaust system,
engine cooling system, steering and brake system, electrical system, machine and ripper hydraulic system, and winch
hydraulic system.

More complete system theory of operation is located immediately preceding the work packages in[Chapter 3 that deal
with specific machine functional groups. See the Table of Contents.

NOTE
For information on the following systems, refer to the corresponding work package in parenthesis.

« Hydrauli¢ (WP 0198 00)

» Track (WP 0130 00)

« Transfer and Final Drive[(WP 0123 00)
« Transmissior{ (WP 0103 00)

0003 00-1
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THEORY OF OPERATION - CONTINUED 0003 00

POWER TRAIN

1. Engine. The D7G is powered by an in-line six cylinder, direct injection diesel engine with scroll fuel system.

2. Torgue Divider. The torque divider connects the engine to the planetary transmission. This connection is both a hydraulic
connection and a mechanical connection. The hydraulic connection is through a torque converter. The mechanical connec-
tion is through the planetary gear set.

3. Universal Joint. The universal joint connects the torque divider to the transmission and transfers the power at the torque
divider to the transmission.

4. Transmission. The transmission has three speeds FORWARD and three speeds REVERSE. Valve spools, in the transmis-
sion hydraulic controls, control the clutches in the transmission for the speed and direction of the tractor. The valve spools
are connected to the transmission control lever. This is a powershift transmission.

5. Bevel Gear, Brakes and Steering Clutches.

a. The bevel gear transfers the power from the transmission to the steering clutches and final drives. The steering
clutches are controlled from the operator’s station by two levers which are connected to the hydraulic clutch valves
through a series of linkages.

b. The brakes are controlled by pedals in the operator’s station. The pedals are mechanically linked to the hydraulic con-
trol valve. The brakes are also activated when the steering levers are fully extended. This permits the tractor to make
a sharper turn.

6. Final Drives. Driven by gears which transfer power from the steering clutches to the final drive shafts. Attached to the
final drive shaft is the sprocket which turns the track.

7. Track. Driven by the sprocket, the track moves the tractor forward or backward.

DIESEL
ENGINE

J

TRANSMISSION

TRACK

FINAL
DRIVE BEVEL U-JOINT TORQUE
GEAR DIVIDER

387-050
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THEORY OF OPERATION - CONTINUED

ENGINE LUBRICATION SYSTEM

1.
2.

Qil Lines. Provide passage for oil through the lubrication system.

Oil Cooler Bypass Valve. Provides immediate lubrication to the engine when starting the engine cold. When the oil
warms, the valve will close and the oil will pass through the oil cooler. The valve also allows the engine to be lubricated
when the cooler has blockage.

Oil Filter Bypass Valve. When the engine is started cold, the valve opens and allows for immediate lubrication of the

engine. The valve will also open if the oil filter has blockage.
Qil Filter. Removes harmful particles from the engine lubricating oil.
Oil Cooler. Reduces the temperature of the engine lubricating oil by transferring the heat of the oil to the engine cooling

Qil Pump. Gear driven by the crankshaft, the pump causes oil to circulate through the engine lubricating system.
Qil Pan. Provides containment for the engine lubricating oil. Also seals the bottom of the engine.

ROCKER ARM
SHAFT

OIL PRESSURE
OIL PASSAGE CONNECTION
(TO TURBOCHARGER

AND FUEL INJECTION PUMP)

OIL PASSAGE
(TO IDLER GEAR)

OIL MANIFOLD

PISTON COOLING
ORIFICES

CAMSHAFT
BEARING BORE

0IL COOLER
BYPASS VALVE OIL FILTER

TURBOCHARGER
387-051
0IL PUMP OIL PAN
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THEORY OF OPERATION - CONTINUED 0003 00

FUEL SYSTEM

10.

11.
12.

NOTE
Refer tg WP 0039 00 for more detailed fuel system theory of operation information.

Fuel Tank. Provides containment for fuel. It is located at the rear of the tractor.

Fuel Return Line. Provides a return route to the fuel tank for unused fuel. By allowing fuel to make a continual flow
through the system, the fuel is kept cool and free of air.

Priming Pump. Used to manually prime the fuel system. The fuel system must be primed whenever there is an interrup-
tion in the fuel supply.

Fuel Injection Nozzle. The nozzle goes through the cylinder head into the combustion chamber. Fuel is sent with high
pressure to the nozzle where the fuel is made into a fine spray for good combustion.

Euel Injection Pump. Increases the pressure of the fuel, and sends an exact amount of fuel to the fuel injection nozzle.
There is one fuel injection pump for each cylinder of the engine.

Primary Fuel Filter. Filters all fuel coming from the fuel tank before the fuel enters the transfer pump.

Check Valves. Controls the flow of the fuel at the primary fuel filter. Also works in conjunction with the priming pump to
rid the system of air.

Euel Transfer Pump. Pulls fuel from the fuel tank and pushes it through the system to the fuel manifold in the injection
pump housing.

Secondary Fuel Filter. Filters fuel a second time before it reaches the injection pump manifold.

Euel Injection Pump Housing. Contains the fuel manifold and the injection pumps. The governor attaches to the hous-
ing.
Governor. Controls the amount of fuel needed by the engine to maintain a desired rpm.

Ether Starting Aid. Delivers a measured amount of ether into the inlet manifold to make cold weather starting easier. The
ether is stored under pressure in a cylinder. It is electrically activated from a button in the operator compartment.

FUEL RETURN LINE GOVERNOR
\
\ yj
FUEL
FUEL TANK INJECTION
NOZZLE
A ETHER STARTING AID
(LEFT SIDE OF ENGINE)
TR 8 INJEGTION PUMP
AND HOUSING
SECONDARY
FUEL FILTER

387-052

PRIMING PUMP TRANSFER PUMP

PRIMARY FUEL FILTER
AND CHECK VALVES
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THEORY OF OPERATION - CONTINUED 0003 00

AIR INLET AND EXHAUST SYSTEM

1.
2.
3.

Exhaust Manifold. Carries the exhaust gases from the cylinders to the turbocharger.
Inlet Manifold. Diverts compressed air into the engine cylinders where it is mixed with fuel for combustion.

Cylinder Head and Valves. The valves which are contained in the cylinder heads control the flow of inlet air into and
exhaust gases out of the cylinder during engine operation.

Turbocharger. Pulls in clean air from the air filter and compresses it. The compressed air is pushed to the inlet manifold
of the engine. The turbocharger is driven by engine exhaust gases which turn the turbine wheel and the compressor wheel.

Air Inlet. The side of the turbocharger which draws air from the air filter.
Exhaust Qutlet. Sends exhaust gases through the exhaust pipe and out the muffler.

EXHAUST
CYLINDER HEAD
AND VALVES MANIFOLD

\ /
[\ = - N\
f

- -

EXHAUST
OUTLET

INLET MANIFOLD
TURBOCHARGER

AIR INLET

387-053
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THEORY OF OPERATION - CONTINUED 0003 00

ENGINE COOLING SYSTEM

© © N o

NOTE
Refer tq WP 0064 00 for more detailed Cooling System theory of operation information.

Radiator Filler Cap. The filler cap allows access to service cooling system. A pressure relief valve on top of the radiator
controls pressure in the cooling system.

Radiator. A sealed pressure type in which coolant flows through the inside of the core. The coolant is cooled in the core
by the action of air flowing around the radiator fins.

Inlet Line for Radiator. Provides a passage for the coolant to return to the radiator to be cooled.

Water Temperature Regulator. Controls the temperature of the coolant by restricting the amount of coolant flow to the
radiator. When the engine is cold, the regulator will stop the flow of coolant to the radiator and allow the coolant to recir-
culate in the cylinder block until it is warm. When the coolant warms, the regulator will open and allow the coolant to
flow through the radiator. This process helps maintain a steady engine temperature.

Engine Qil Cooler. Coolant flows through one chamber and lubricating oil through another. The coolant lowers the lubri-
cating oil temperature.

Inlet Line for Water Pump. Provides passage for the coolant from the radiator to the water pump.

Water Pump. Pushes the coolant through the cooling system.
Bonnet. Provides a passage for coolant between the engine oil cooler and the transmission oil cooler.

Transmission Qil Cooler. Reduces the temperature of the transmission oil by transferring the heat of the oil to the engine
cooling system.

. Ean. Driven by two V-belts from a pulley on the crankshaft. The fan forces air to circulate around the radiator cooling

fins. This action helps reduce the temperature of the coolant.

INLET LINE
RADIATOR FOR RADIATOR ~ WATER TEMPERATURE
FILLER CAP REGULATOR ENGINE 0IL
COOLER
RADIATOR —
o) /
BONNET
L
//

FAN

INLET LINE FOR  WATER PUMP TRANSMISSION
WATER PUMP 0IL COOLER
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THEORY OF OPERATION - CONTINUED 0003 00

STEERING AND BRAKE SYSTEM

NOTE
Refer tq WP 0144 00 for more detailed steering and brake system theory of operation information.

1. Control Valve. The valve is connected mechanically to the steering control levers. The valve directs the flow of pressur-
ized oil in response to the movement of the control levers.

2. Steering Clutch. One for each track, it controls the steering of the tractor. Hydraulically operated, it is controlled by the
steering lever in the operator station. When turning left, the left clutch is released. This causes the left track to stop mov-
ing and act as a pivot for the tractor to turn on. The reverse happens when turning right.

3. Brakes. The tractor has two band-type brakes (one on each steering clutch drum) which are used to stop the movement of
the tractor and to assist with the steering of the tractor. When the steering levers are pulled completely out, or the brake
pedals are depressed, the bands tighten around the steering clutch drum.

J 7

~
N
v S\
STEERING CLUTCH BRAKE CONTROL VALVE 387-055
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THEORY OF OPERATION - CONTINUED 0003 00

ELECTRICAL SYSTEM

NOTE
Refer to WP 0075 00 for more detailed electrical system theory of operation information.

1. General. The electrical system has three separate circuits: the charging circuit, starting circuit and lighting circuit. Some
electrical system components are used in more than one circuit. The batteries, battery disconnect switch, circuit breaker,
cables and wires from the batteries are common in each of the circuits. The lighting circuit and charging circuit are both
connected through the ammeter. The starting circuit is not connected through the ammeter.

2. Starting Circuit. When the starter switch is turned to the START position, the starter relay is closed and current is deliv-
ered to the starter solenoid. The solenoid engages the drive clutch and the starter rotates the flywheel, starting the engine.

3. Charging Circuit. The charging circuit is in operation when the engine is running. The alternator makes electricity for the
charging circuit. A voltage regulator in the circuit controls the electrical output to keep the battery at full charge.

4. Batteries. Two 12-volt batteries are used on the tractor. The batteries are contained in a battery box at the rear of the trac-
tor. Batteries are connected in series to provide 24-volt starting power for the tractor. A 24-volt, 50-amp alternator pro-
vides current when the engine is running and charges the batteries.

5. Battery Disconnect Switch. A disconnect switch connects or disconnects the batteries from the tractor electrical system.
The starting circuit can operate only after the battery disconnect switch is in the ON position.

6. Lighting. The lighting system consists of two headlights mounted to the hood, one floodlight at the rear of the machine
and a dash light. Control of the lights is by the dash light switch and the exterior light switch. The lighting circuits are pro-
tected by fuses located on the instrument panel.

7. Horns. The electrical horn button provides warning of the tractor’s approach when pressed by the operator. A backup
warning alarm sounds whenever the transmission selector lever is in REVERSE.

8. Winterized Cab Electrical System.

a. Heater Control Switch. The winterized cab heater uses a three-position toggle switch. The heater’s electrical circuits
are protected by a fuse on the instrument panel.

b. Front and Rear Defroster Control Switches. The winterized cab uses two, three-position toggle switches to control
the front and rear defroster fans. The defroster electrical circuits are protected by a fuse on the instrument panel.

c. Window Wiper Switches. Electrical window wipers on the winterized cab are controlled by two switches at the rear
of the cab. Each window wiper circuit is protected by a fuse.
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THEORY OF OPERATION - CONTINUED

0003 00

ELECTRICAL SYSTEM - CONTINUED
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MACHINE AND RIPPER HYDRAULIC SYSTEM

1. Hydraulic Tank. Provides containment for the oil which flows through the pilot and main hydraulic systems.

2. FEilter. Removes harmful particles from the hydraulic oil before they can enter the system. It is located in the hydraulic
tank.

3. Blade Pilot Valve. Actuates the blade control valve for blade tilt. The blade pilot valve is actuated mechanically by the
blade tilt control lever and linkages.

4. Ripper Pilot Valve. Actuates the ripper control valve for ripper lift. The ripper pilot valve is actuated mechanically by the
ripper lift control lever and linkages.

5. Blade Control Valve. Controls oil going to cylinders for blade tilt and lift. Blade tilt is hydraulically actuated by the blade
pilot valve, and blade lift is mechanically activated by the blade lift control lever and linkages.

6. Ripper Control Valve. Controls oil going to cylinders for ripper lift. Ripper lift is hydraulically actuated by the ripper
pilot valve.

7. Blade Tilt Cylinder. Activated when the blade tilt control lever actuates the pilot valve and sends pressure oil through the
control valve to the tilt cylinder.

8. Blade Lift Cylinder. Activated when the blade control lever actuates the control valve and sends pressurized oil to the lift
cylinders.

9. Ripper Lift Cylinder. Activated when the ripper control lever actuates the pilot valve and sends pressurized oil through
the ripper control valve to the lift cylinders.

HYDRAULIC

TANK PILOT VALVES
FILTER (BEHIND TANK) BLQgEHcI?I’l!JT%?NLK‘;AWE

RIPPER
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WINCH HYDRAULIC SYSTEM

NOTE
Refer to WP 0178 00 for more detailed winch theory of operation information.

1. Reservoir. Located in the bottom of the winch case, the reservoir provides oil for the hydraulic control and lubrication
system.

2. Magnetic Screen. Removes metal particles and other harmful debris from the oil before it reaches the pump.
3. Gear Pump. Pulls oil from the reservoir and pushes it through the system.

4. Control Valve. Connected mechanically by a series of linkages to the control lever in the operator station. It controls oil
pressure to the input and directional clutches.

5. Eilter. All oil flow from the pump outlet not used for clutch engagement or disengagement, or for lubrication of the winch
components, goes through the filter before returning to the reservoir.

6. Drum. A wire rope attaches to the right side of the drum and is used to perform all types of winching operations.

7
w /) N
DRUM ﬁ

FILTER

RESERVOIR

CONTROL VALVE 387-056
GEAR PUMP

END OF WORK PACKAGE
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TROUBLESHOOTING INTRODUCTION 0004 00

INTRODUCTION

1. Troubleshooting procedures in this chapter contain information you need to fault locate malfunctions on the D7G Tractor
and its components.

2. Troubleshooting procedures are located as follows:
a. Tables 1 through 5 if WP 0006 00 Fontain mechanical troubleshooting procedures.
b. Table 6 ih WP 0006 00]|contains electrical troubleshooting procedures.
c. Simplified Test Equipment for Internal Combustion Engines (STE-ICE) troubleshooting is located if WP 0007 00]

3. A Troubleshooting Symptom Index in[ WP 0005 00|is provided to aid in locating a malfunction or symptom and
directs you to the appropriate troubleshooting procedure in WP 0006 00 of WP 0007 00|

4. Troubleshooting procedures in this manual cannot provide all the answers or correct all malfunctions encountered. How-
ever, these procedures are an organized step-by-step approach to a problem, that directs tests and inspections toward the
source of the problem and its successful resolution.

5. If amalfunction is not listed in the Troubleshooting Symptom Indgx in WP 0005 00, or stated tests or inspections and cor-
rective actions do not correct the problem, notify your supervisor.

6. Before performing troubleshooting, read and follow all safety instructions found in the Warning Summary at the front of
this manual.

PRELIMINARY TROUBLESHOOTING PROCEDURES

1. Before starting any specific troubleshooting procedures, perform the following:

NOTE
Fluid leaks are classified as either Class I, Class 11 or Class I11.
Class I: Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.
Class II: Leakage of fluid great enough to form drops, but not enough to cause drops to drip from item

being checked/inspected.
Class Ill:  Leakage of fluid great enough to form drops that fall from item being checked/inspected.
a. Visually check for ruptured fluid hoses or tubes and for Class Il or Class I11 leaks.

b. Check for mechanical jamming or binding caused by rocks or other foreign matter.

c. Check fluid levels in subject area and service as required (TM 5-2410-237-10 for WP 0009 00 anl WP 0010 04 in this
manual).

2. Ensure all applicable Operator Troubleshooting has been performed before proceeding.

EXPLANATION OF TROUBLESHOOTING TABLE COLUMNS

The columns in troubleshooting Tables 1 through 6 in WP 0006 00 fare defined as follows:
1. MALFUNCTION. Indicates fault that has occurred in system/equipment.

2. TEST OR INSPECTION. Indicates test or inspection to be performed to isolate probable cause for fault symptom.

3. CORRECTIVE ACTION. Indicates procedure to correct the problem.
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ELECTRICAL TROUBLESHOOTING - GENERAL INFORMATION

NOTE

Refer to Electrical General Maintenance Instructions (WP 0242 00) for instructions on using a multime-
ter to check for continuity or shorts and to perform voltage checks.

1. Analyze the symptoms and conditions and determine the most likely cause for the problem, then troubleshoot that
circuit first. The more information you have concerning the problem, the easier it will be to troubleshoot.

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

(WP 0005 00).

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

CAUTION

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

4. Most of checks made are voltage checks. Pay particular attention to voltages being checked in procedures. This equipment
is a 24 volt system. Instructions prior to the step instruct to disconnect at test point from the potential malfunctioning com-
ponent. Once the check has been made, either repair the component or go to the referenced step. If going to another step,
reconnect connection or do as otherwise instructed, such as install jumper wires using jumper wire kit. When ready to
make the prescribed check, apply power to the circuit (if required). A helper may be required if the switch or power source
is out of reach. Release the power function prior to going on, to avoid damage to equipment.

END OF WORK PACKAGE
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TROUBLESHOOTING SYMPTOM INDEX 0005 00

NOTE

The following indices are included in this work package:

 Electrical Troubleshooting Symptom Index;
» Mechanical Troubleshooting Symptom Index;
» STE-ICE Troubleshooting Index.

ELECTRICAL TROUBLESHOOTING SYMPTOM INDEX

Malfunction/Symptom Troubleshooting Procedure Page

AMMETER, HOURMETER AND WARNING SYSTEM

AMMeEter INOPEIAtIVE. . . . oo e e e 0006 00-67
Backup Alarm Does NOt SOUNG. . . . . . oo e e e e 0006 00-73
Front HOrn D0es NOt SOUNG.. . . . ..ot e e e e e e 0006 00-70
Hourmeter INOPEratiVe. . . .. ..o e 0006 00-68
BATTERY SYSTEM

All Tractor Electrical Systems INOPerative. . . ... ... o e 0006 00-31
Batteries are Hot, Electrolyte is Boiling or Excessive Use of Water. . . ............. ... .. ... ... 0006 00-28
Engine WIll NOt CrankK. . . . ..o e e e e e e 0006 00-29
Specific Gravity Will Not Increase to 1.240 Under Charge.. . . ... .ottt e e e 0006 00-28
CHARGING SYSTEM

Alternator Charge Too High (Ammeter in High Green Zone).. .. ...t e 0006 00-53
Alternator Output Low (Ammeter Reading in Red Zone).. . ...t 0006 00-53
Batteries Hot or Boiling, Corrected Specific Gravity of All Cellsis 1.240.. ............. ... ... ... ... 0006 00-50;
Batteries RUN DOWN IN SEIVICE. . . ... ot e e e e e e 0006 00-51
Batteries Use EXCESSIVE Waler. . . .. oottt e e e e e e 0006 00-51,
NO ARErNAtor OULPUL. . . . . oo e e e e e e e e e e e e 0006 00-52
ETHER STARTING AID SYSTEM

Engine Cranks But Will Not Start in Cold Weather (Fuel Available). ........... ... .. ... .. i, 0006 00-62
LIGHTING SYSTEM

Lamp(s) Will NOt Light. . ... e e 0006 00-55
STARTING SYSTEM

Solenoid and Starting Motor Operate; Engine Cranks Slowly.. . ... .. i i 0006 00-43
Starting Motor INOPEratiVE. . . . . ..ot e e e 0006 00-33
WINTERIZED CAB

Defrosters Will Not Operate or Will Not Operate in High Speed or Low Speed. ......................... 0006 00-79
Heater Will Not Operate or Will Not Operate in High Speed or Low Speed Position. ..................... 0006 00-76
Windshield Wiper Will Not Operate or Will Not Operate in High Speed or Low Speed Position. ............ 0006 00-81

0005 00-1
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0005 00

MECHANICAL TROUBLESHOOTING SYMPTOM INDEX

Malfunction/Symptom Troubleshooting Procedure Page

COOLING SYSTEM

Engine Does Not Reach Normal Operating Temperature (According to Engine Water Temperature Gage).). . . . [0006 00-16
Engine Overheats (According to Engine Water Temperature Gage).) . . .. .o oot e 0006 00-14
LSS OF Co0lant. . . ... 0006 00-16
ENGINE

Black or Gray EXhaust SmOKe. . . .. ... 0006 00-11
Coolant in Engine Lubricating Oil or Engine Lubricating Oil in Cooling System. . ....................... 0006 00-13
Engine Cranks But Fails t0 SArt. ... ... ... 'tt ettt e e
Engine Cranks SIowly, Hard 0 STart. . . .. ... ...ttt e ettt e e e e
Engine Fails to Crank. ... ....... ... it
Engine Knocks (Excessive Mechanical NOISE). . . . ... ..ot 0006 00-10
Engine KNOCKS (FUBL KNOCK). . . . . o e e
Engine Lubricating Oil at EXhaUSE. . . . ... ... o 0006 00-13
Coolant in Engine Lubricating Oil or Engine Lubricating Qil in Cooling System. ........................ 0006 00-13
Engine Misfires or RUNS ROUGN. . . . . ..o\ttt e e et e e e e e e
Engine Speed Unstable or Surges at All SPEeS. . . ... ...ttt
Engine Starting Motor Operates, Does Not Engage Flywheel Ring Gear. . . . ........c.cvvveiiiiinnnennnns
Engine Starts But Fails t0 KEEP RUNMING.. . . ...ttt e
EXCesSiVE Oil CoNSUMPLION. . . ..ot e e e e 0006 00-10
EXcessive ENgine Vibration. . ... ... o i
Excessive FUEl CONSUMPLION. . . . ..ot e e e e e e e e e e 0006 00-13
Excessive Noise From Valve Mechanism (Clicking Sound). ... ... . i s 0006 00-10
LOW Ol PreSSUIE. . . e e e e e 0006 00-11
Poor Acceleration and/or Lack of POWET. . . ... ...ttt e
White or Blue EXhaust SMOKE. . . . ... o 0006 00-12
ETHER START SYSTEM

Engine Cranks But Will Not Start in Cold Weather (Fuel System Operating Properly). . ................... 0006 00-14
EXHAUST SYSTEM

Excessive Exhaust Fumes and/or Fumes in Cab. .. ... .. o 0006 00-14
HYDRAULIC SYSTEM

Blade Tilt Cylinder and Lift Cylinders Drift. . ... ... .. e e 0006 00-24
Blade Tilt or Ripper Lift Circuit is Slow or Does NOot MOVe.. . . ... ... e 0006 00-25
Hydraulic Oil is Overheating (Indicated by Blown Oil Seals, Decreased Life of Components)............... 0006 00-25
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0005 00

MECHANICAL TROUBLESHOOTING SYMPTOM INDEX - CONTINUED

Hydraulic PUMP NOISY. . . ..o e e e e e e 0006 00-23
Hydraulic PUmp OVerheats. . .. ... o 0006 00-23
Irregular Cylinder Movement (NOt Smooth). . . ... .. ot 0006 00-23
Ripper Moves Very Slowly/No Down Pressure in Lift Circuit (Blade Tilt Circuit OK).....................
Slow Cylinder MOVEMENL. . .. ..o e e e e 0006 00-23
STEERING SYSTEM

Slow Response to Steering Control LeVer MOVEMENL. . . . . ... .ottt ettt e e
Tractor Turns in Either Direction When Both Steering Control Levers are Pulled at the Same Time. ......... 0006 00-21
Tractor Will Not Turn in Either DIrection. . .. ... ... o e 0006 00-21
Tractor Will Not Turn in One DireCtion.. . ... ..ot e e e 0006 00-21
TRANSMISSION

Excessive Noise DUring Shifting. . .. ... e e 0006 00-17
Incorrect Response to Transmission Selector Lever Movement. .. ...t 0006 00-17
Loss of Torque Divider Oil. ... ... 0006 00-20
Low TransmissSion Ol PreSSUIE. . . . .ottt ettt e e e e e et e e e e e e e e e e 0006 00-18
No Response to Transmission Selector Lever MOVEMENE. . . ... ...\ttt et
Torque Divider Overheats (According to Converter Oil Temperature Gage). . ........cooveiineinnnenn.. 0006 00-19
Transmission Downshifts During Operation (No Transmission Selector Lever Move-ment).. . ..............
TransmMISSION NOISY. . . ..o\ttt ettt e ettt e e e e e
Transmission Qil Dirty, Foamy and/or MilKy. .. ... . i e e 0006 00-18
Transmission Oil Leakage. . . . .. ..ottt e 0006 00-18
TransSmiSSION OVEINEALS. . . . ...ttt e e e e 0006 00-17
WINCH

Oil Leak at Both or One End of Winch Drum. . ... ... o e 0006 00-27
Torque Divider Stalls. . . ... . 0006 00-27
Winch Does Not Hold Load With Control Lever in BRAKE ON Position.. . .............. ... ... ....... 0006 00-27
WINCh DS NOt OPBIatE. . . o vttt ettt e e e e e e e e e e e e 0006 00-26
Winch Operates in One Direction ONly. . . ... ... e 0006 00-26

STE-ICE TROUBLESHOOTING INDEX

DCA Mode GO Chain TeSES . . . o . ottt ettt e e e e e e e 0007 00-4
DCA Mode NO-GO Chain TestS. . . o vttt ettt e e e e e e e e e e e e e e e 0007 00-19
TKMOde GO Chain TestS. . . ottt ettt e e e e e e e e e e e e 0007 00-31
TK Mode NO-GO Chain TestS . . . oottt et e e e e e e e e e e e e e e 0007 00-47

END OF WORK PACKAGE

0005 00-3






TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES 0006 00

Table 1. Engine Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

ENGINE

1. Engine Fails to Crank.

2. Engine Cranks But Fails to Start.

1. See Electrical Trouble-
shooting, Table 6.

2. Check engine for seizure:

a. With  fuel injection
nozzles removed, Try to
turn crankshaft manually

(WP 0040 00).

b. If crankshaft will not
rotate, engine has internal
damage.

c. If crankshaft turns and
liquid is discharged from
nozzle holes, check if
liquid is coolant or fuel.

1. Verify with operator that
correct fuel was used.

2. Check fuel for water or
contamination.

a. Open draiffjcock _ (WP|
[0052_00) ahd drain into
clean glass container. If
container is 1/4 full of
water, or if dirt is evident,
fuel is contaminated.

Replace engine assembly
0021 00).

If liquid is coolant, replace

cylinder head [(WP_ 0025 00).

If liquid is fuel, test fuel injection
nozzles. Replace defective

nozzle(s) |(WP 0040 00).

If incorrect fuel was used:

a. Drain fuel system.

b. Replace fuel filters (WP
0059 00 off WP 0060 00).

c. Fill fuel tank with correct
fuel (TM 5-2410-237-10).

d. Prime fuel system
0041 00).

1. Drain fuel tank (WP 0052 00

completely

2. Replace fuel filters (WP 0059
[00] or [WP 0060 00).
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TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Engine Cranks But Fails to Start
Continued.

b. Disconnect fuel lines
between tank shutoff
valve and primary fuel

filter (WP_0059 00) and

check for obstruction.

3. Check fuel pressure gauge.

4. Inspect fuel lines and
connections  for  leaks,
obstructions and damage.

setting

5. Check governor
(WP 0057 00).

6. Check fuel injection timing
(WP 0057 00).

7. Perform cylinder cutout test
(WP 0043 00).

8. Check for slipping fuel
injection  pump  drive.
Remove fuel transfer pump
(WP_ 0042 00). Crank
engine and look through
fuel transfer pump
mounting openings to see if
shaft rotates.

3. Fill fuel tank with correct
grade of clean fuel (TM 5-
2410-237-10).

4. Prime fuel system (WP 0041
[00}.

1. Clean lines with compressed
air or sturdy wire and

reconnect|(WP 0053 00).

2. Replace fuel filters (WP 0059
[00]or[wWP 0060 00).

3. Prime fuel system (WP 0041

If indicator is in the red, replace
fuel filters [WP_0059 00]or[WP|
0060 00).

1. If a leak is at a connection,
tighten.

2. If a leak results from cracked,
split or damaged tubing,
replace tubing|(WP 0053 00).

Adjust governor low or high idle

(WP 0057 00).

Adjust fuel injection timing
0057 00).

Replace fuel injection nozzle(s)

for suspect cylinder (WP 0040
[00).

If shaft does not rotate, remove
small cover from timing gear
cover and tighten accessory
drive gear retaining nut. If
tightening  corrects  slipping
condition, time fuel injection

pump [(WP_ 0057 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Engine Cranks Slowly, Hard to Start.

4. Engine Starting Motor Operates, Does Not
Engage Flywheel Ring Gear.

5. Engine Misfires or Runs Rough.

1. In cold weather, make sure
proper engine oil is being

used (WP 0009 00).

2. Check starting circuits.
Refer to Electrical Trouble-
shooting.

Check for broken or damaged
flywheel teeth or starter driver

a. Remove starting motor
and inspect
starter drive for damages
teeth.

b. Manually turn engine and
inspect flywheel ring gear
teeth through starting
motor opening in
flywheel housing.

1. Check air cleaner for air
restriction.

a. Open draincock
0052 00) and drain into

clean glass container. If
container is 1/4 full of
water, or if dirt is evident,
fuel is contaminated.

b. Disconnect fuel lines
between tank shutoff
valve and primary fuel

filter (WP 0059 00) and

check for obstruction.

Replace oil (WP 0011 00).

Replace defective starter
0078 00).

Replace defective fly-wheel
assembly[(WP 0030 00).
Inspect air  cleaner  for
restrictions. Clean air inlet and
service air cleaner filter
elements [(WP 0045 00).

1. Drain fuel tank (WP 0052 00

completely

2. Replace fuel filters (WP 0059
WP 0060 00).

3. Fill fuel tank with correct
grade of clean fuel (TM 5-
2410-237-10).

4. Prime fuel system (WP 0041
[00).

1. Clean lines with compressed
air or sturdy wire and

reconnect|(WP 0053 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Engine Misfires or Runs Rough - Continued.

2. Check fuel pressure gauge.

3. Inspect fuel lines and
connections  for  leaks,
obstructions and damage.

4. Check fuel injection lines
for air.

5. Check valve clearance.

6. Check fuel injection timing

(WP 0057 00).

7. Perform cylinder cutout test

WP 0043 00).

8. Check for worn, bent or
broken push rod (WP 0018
[00).

9. Remove cylinder head and
inspect valve lifters

0032 00).

2. Replace fuel filters (WP 0059
[00] or [WP 0060 00}).

3. Prime fuel system (WP 0041

If indicator is in the red, replace
fuel filters [WP_0059 00]or[WP|
0060 00).

1. If a leak is at a connection,
tighten.

2. If a leak results from cracked,
split or damaged tubing,

replace tubing|(WP 0053 00).

Bleed air from fuel injection

lines (WP 0041 00).

Adjust valve clearance
0018 00).

Adjust timing [(WP 0057 00).

1. If fuel pressure at suspect
cylinder fuel injection nozzle
appears to be equal to
pressure at all other fuel
injection nozzles, replace fuel
injection pump as necessary

(WP 0055 00).

2. If pressures are not equal,
remove  blockage  from
nozzle-to-pump fuel line or
replace nozzle for suspect

cylinder [(WP 0040 00).
Replace push rod|(WP 0018 00).

Replace damaged valve lifters

(WP 0032 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Engine Starts But Fails to Keep Running.

1. Check air cleaner for air

restriction.

2. Check fuel for contam-
ination.
a. Open draincock

and drain into
clean glass container. If
container is 1/4 full of
water, or if dirt is evident,
fuel is contaminated.

b. Disconnect fuel lines
between tank shutoff
valve and primary fuel

filter (WP 0059 00) and

check for obstruction.

3. Inspect fuel lines and
connections  for leaks,
obstructions and damage.

4. Check fuel pressure at gage
on filter base. Fuel transfer
pump should supply enough
pressure so that gage reads
in green zone at high. If not,
replace gage and check for
25 psi (172 kPa) minimum
at full load and 30 psi (207
kPa) minimum at high idle.

Clean air inlet and service air
cleaner filter elements|(WP 004
[00).

1. Drain fuel tank (WP 0052 00

completely

2. Replace fuel filters (WP 0059
[00]or[WP 0060 00}).

3. Fill fuel tank with correct
grade of clean fuel (TM 5-
2410-237-10).

4. Prime fuel system (WP 0041,
[00}.

1. Clean lines with compressed
air or sturdy wire and

reconnect|[(WP 0053 00).
2. Replace fuel filters (WP 0059

[00]or[WP 0060 00}.
3. Prime fuel system (WP 0041

1. If a leak is at a connection,
tighten.

2. If a leak results from cracked,
split or damaged tubing,

replace tubing|(WP 0053 00).

Repair or replace transfer pump

(WP 0042 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Engine Starts But Fails to Keep Running -
Continued.

7. Poor Acceleration and/or Lack of Power.

5. Check engine low idle

speed.

6. Perform cylinder cutout test

WP 0043 00).

7. Check for defective or
leaking  fuel injection

pump(s).

1. Check with operator to
determine if fuel tank was
filled with correct fuel. If
incorrect fuel was put in,
perform the following
tasks:

2. Check air cleaner for air
restriction.

3. Remove and inspect fuel
ratio line from between
turbocharger and governor
housing.

4. Disconnect  fuel lines
between tank shutoff valve
and primary fuel filter (WP
and check for

obstruction.

5. Inspect fuel lines and
connections  for  leaks,
obstructions and damage.

Adjust governor low idle rpm

(WP 0057 00).

Replace nozzle for

cylinder|(WP 0040 00).
Replace pump(s) (WP 0055 00).

suspect

a. Drain fuel system
0052 00).

b. Replace fuel filters
[0059 00]or[WP 0060 00).

c. Fill fuel tank with correct
fuel (TM 5-2410-237-10).

d. Prime fuel system
0041 00).

Clean air inlet and service air
cleaner filter elements|(\WP 004
[00).

Clean lines with compressed or
sturdy wire. Replace line if

damaged|(WP 0053 00).

1. Clean lines with compressed
air or sturdy wire and

reconnect|(WP 0053 00).

2. Replace fuel filters (WP 0059
[00]or[WP 0060 00).

3. Prime fuel system (WP 0041
[00).

1. If a leak is at a connection,
tighten.
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

7. Poor Acceleration and/or Lack of Power -
Continued.

8. Engine Speed Unstable or Surges at All
Speeds.

6. Check exhaust system for
restrictions.

7. Perform cylinder cutout test
(WP 0043 00).

8. Check fuel injection timing
(WP 0057 00).

9. Inspect for full governor
linkage travel.

10. Check fuel pressure at fuel
injector  housing inlet.
Pressure must be at least 15
psi (105 kPa).

11. Check valve clearance.

1. Remove and inspect fuel
ratio line from between
turbocharger and governor
housing.

2. If a leak results from cracked,
split or damaged tubing,
replace tubing|(WP 0053 00).

Remove restrictions and/or
replace exhaust system part(s)

(WP 0062 00).

1. If fuel pressure at suspect
cylinder fuel injection nozzle
appears to be equal to
pressure at all other fuel
injection nozzles, replace fuel
injection pump as necessary

(WP 0055 00).

2. If pressures are not equal,
remove  blockage  from
nozzle-to-pump fuel line or
replace nozzle for suspect

cylinder [(WP 0040 00).
Adjust timing [(WP 0057 00).

Adjust governor linkage travel

(WP 0058 00).

1. Iffuel pressure is below 15 psi
(105 kPa), replace primary

fuel filter (WP 0059 00).

2. If fuel pressure is below 15 psi
(105 kPa), replace fuel
transfer pump (WP 0042 00).

1. Adjust valve clearance
0018 00).

2. If problem still exists, replace

turbocharger (WP 0049 00).

Clean lines with compressed or
sturdy wire. Replace line if

damaged|(WP 0053 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8. Engine Speed Unstable or Surges at All
Speeds - Continued.

9. Excessive Engine Vibration.

2. Disconnect fuel lines
between tank shutoff valve
and primary fuel filter (WP
and check for
obstruction.

3. Inspect fuel lines and
connections  for  leaks,
obstructions and damage.

4. Inspect governor linkage
for proper operation and
adjustment.

1. Perform cylinder cutout test

WP 0043 00).

2. Check for loose or damaged
vibration damper.

3. Check for loose or damaged
crankshaft pulley.

4. Check fan blade balance.

a. Loosen or remove V-belts

(WP 0074 00).

1. Clean lines with compressed
air or sturdy wire and

reconnect|(WP 0053 00).

2. Replace fuel filters (WP 0059
[00] or[WP 0060 00).

3. Prime fuel system (WP 0041
[00).

1. If a leak is at a connection,
tighten.

2. If a leak results from cracked,
split or damaged tubing,

replace tubing|(WP 0053 00).

If linkage does not operate
properly or is not correctly
adjusted, make  necessary

adjustment|(WP 0058 00).

1. Replace defective

(WP 0040 00).

2. If  nozzle is
properly, replace fuel
injection pump for that

cylinder [(WP 0055 00).

1. Tighten vibration damper
capscrews to 75 Ib-ft (102
Nm).

nozzle

operating

2. Replace damaged vibration

damper|(WP 0029 00).

1. Tighten pulley capscrews to
230 Ib-ft (312 Nm).

2. Replace damaged crankshaft

pulley|(WP 0028 00).

0006 00-8



TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. Excessive Engine Vibration - Continued.

10. Engine Knocks (Fuel Knock).

b. Operate engine at rpm
where vibration occurred.

5. Inspect for loose engine
mounting supports.

1. Check with operator to
determine if fuel tank was
filled with correct fuel.

2. Check fuel injection lines
for air.

3. Perform cylinder balance

test (WP 0043 00).

4. Check fuel injection timing

WP 0057 00).

1. If vibration is not noticeable,
replace fan drive assembly

(WP 0072 00).

2. If vibration is noticeable, go
to step 5.

1. If supports are loose because
of wear or damage, replace
support(s) and
[WP 0023 00).

2. If mounting supports are not
damaged or worn, but are
loose, tighten  mounting
supports-to-fram  capscrews
to 325 Ib-ft (441 Nm).
Securely  tighten  front
supports-to-engine and rear
supports-to-flywheel housing
capscrews.

If incorrect fuel was put in,
perform the following tasks:

a. Drain fuel system
0052 00).

b. Replace fuel filters
[0059 00]or[WP 0060 00).

c. Fill fuel tank with correct
fuel (TM 5-2410-237-10).

d. Prime fuel system
0041 00).

Bleed air from fuel injection

lines (WP 0041 00).

1. Replace defective

(WP 0040 00).

2. If nozzle is operating
properly, replace fuel
injection pump for that

cylinder [(WP 0055 00).

3. Adjust timing, if necessary

(WP 0057 00).

nozzle
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

11. Engine Knocks

Noise).

(Excessive

Mechanical

12. Excessive Noise From Valve Mechanism

(Clicking Sound).

13. Excessive Oil Consumption.

Engine has internal damage.
1. Check valve clearance.
2. Inspect valve mechanism.

3. Remove valve mechanism
cover [WP 0017 00). Check
lubrication flow at valve
mechanism. There must be
strong oil flow at high
engine rpm and small oil
flow at low rpm.

4. Check valve springs and
locks. Damaged or worn
locks can cause valve to fall
into cylinder, resulting in
serious engine damage.

1. Check
overfilling.

dipstick for

2. Check for external oil leaks.

3. Check
temperature.

engine oil

4. Check for oil leakage at
turbocharger  to  inlet
manifold connection.

Replace engine assembly
0021 00).

Adjust valves|(WP 0018 00).

Replace damaged components

(WP 0019 00).

If there is low oil flow, perform
oil pressure check #14 (refer to
STE-ICE troubleshooting).

If damage is noted, replace
cylinder head assembly
0025 00).

If dipstick indicates excessive
oil, drain crankcase to safe

operating level (WP 0011 00).

a. Wipe off edges of rocker
arm cover, oil pan, oil
filter, turbocharger,
engine oil cooler and other
external engine surfaces.

b. Startengine and check for

leaks.

c. Tighten nuts, screws,
lines and fittings and oil
filter.

Clean core of engine oil cooler
or replace oil cooler (WP 0020

If leakage is noted, replace

turbocharger |(WP_0049 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. Excessive Oil Consumption - Continued.

14. Low Oil Pressure.

15. Black or Gray Exhaust Smoke.

5. Remove valve mechanism

cover (WP 0017 00). Check

for too much oil in valve
mechanism compartment.
Ensure there is a plug in
each end of rocker shaft

WP 0019 00).

6. Engine hasinternal damage.

1. Check oil lines for cracks,
splits, leaks, damage and
obstructions.

2. Inspect oil filter for leaks or
blockage.

3. Check for fuel in engine oil.

4. Check for restriction at oil
pump inlet.

5. Check rocker arm-to-rocker
arm shaft clearance
0018 00).

6. Inspect engine oil pump.

1. Check air cleaner for air
restriction.

2. Check for fuel in engine
lubricating oil. If fuel is

present  test injection
nozzles|(WP 0040 00).

Install plug(s) (WP_0019 00).

Replace engine assembly
0021 00).

1. Tighten loose fittings and
connections.

2. Replace oil lines that are
cracked, split or damaged

(WP 0051 00).

3. Clear clogged or obstructed
lines with compressed air or
sturdy wire.

1. Tighten oil filter.

2. If leaking continues, service

oil filter (WP 0011 00).

Drain engine lubricating oil,
install new oil filter and refill

crankcase |(WP 0011 00).

Clean inlet screen or replace
inlet pipe or strainer assembly

(WP 0035 00).

Repair or replace valve
mechanism (WP 0019 00).

Replace oil punpp (WP 0035 00).

Clean air inlet and service air
cleaner filter elements|(WP 004
[00).

1. Replace defective nozzles

(WP 0040 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

15. Black or Gray Exhaust Smoke - Continued.

16. White or Blue Exhaust Smoke.

3. Check turbocharger for

proper operation.

4. Check fuel injection timing

WP 0057 00).

1. Check for coolant in engine
oil.

2. Check for dirty or
contaminated engine oil.

3. If white smoke is present

and engine runs rough,
inspect fuel lines and
connections  for  leaks,

obstructions and damage

4. Check
overfilling.

dipstick for

5. Check for fuel in engine oil.

6. Check for rough running.

7. Check fuel injection timing
(WP 0057 00).

8. Inspect air inlet manifold
for oil.

9. Valves may be damaged.

10. Piston
damaged.

rings may be

2. Drainengine lubricating oil,
install new oil filter and

Eﬁll crankcase (WP 0011
[00).

Replace turbocharger [(WP 0049
[00).

Adjust timing (WP 0057 00).

If coolant is present, replace

cylinder head gasket [(WP_002
[00).

Change engine oil and filter
0011 00).

1. If a leak is at a connection,
tighten.

2. Replace damaged fuel lines

(WP 0053 00)

If dipstick indicates excessive
oil, drain crankcase to safe

operating level (WP 0011 00).

Drain engine lubricating oil,
install new oil filter and refill

crankcase |(WP 0011 00).

See Malfunction 5.

Adjust timing [(WP_ 0057 00).

If oil is present, replace

turbocharger [(WP 0050 00).

Replace cylinder head assembly

(WP 0025 00).

Replace engine assembly
0021 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

17. Excessive Fuel Consumption.

18. Coolantin Engine Lubricating Oil or Engine
Lubricating Qil in Cooling System.

19. Engine Lubricating Oil at Exhaust.

1. Check air cleaner for air
restriction.

2. Inspect fuel lines and

connections for leaks.

3. Check for fuel in engine
lubricating oil.

4. Perform cylinder cutout test

WP 0043 00).

1. Inspect cylinder head
0025 00).

2. Check for a
cylinder block.

cracked

3. Inspect engine oil cooler

WP 0020 00).

1. There may be internal
failure to turbocharger.

2. There may be damage or
worn valve guides.

3. Piston
damaged.

rings may be

Clean air inlet and service air
cleaner filter elements|(WP 004
[00).

1. Tighten
connections.

any loose

2. Replace leaking or damaged
fuel lines and connections

(WP 0053 00).

3. Prime fuel system (WP 0041
[00).

Drain engine lubricating oil,
install new oil filter and refill

crankcase |(WP 0011 00).

Replace suspect nozzle(s)
0040 00).

1. Replace adamaged or warped

cylinder head (WP 0025 00).

2. If cylinder head is not
defective, install new cylinder
head gasket and spacer plate

(WP 0025 00).

Replace engine assembly
0021 00).

Replace engine oil cooler
020 00).

Replace turbocharger [(WP 0049

i

Replace cylinder head assembly

(WP 0025 00).

Replace engine assembly
0021 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

20. Engine Cranks But Will Not Start in Cold
Weather (Fuel System Operating Properly).

21. Excessive Exhaust Fumes and/or Fumes in

Cab.

22. Engine Overheats (According to Engine

Water Temperature Gage).

ETHER START SYSTEM

EX

1. Check ether canister by
removing from  valve.
Shake canister and listen for
liquid splashing inside.

2. Check starting aid valve for
proper operation.

3. Check starting aid valve
tube assembly for damage.

a. Disconnect both ends of
tube assembly.

b. Inspect tube assembly for
kinks, holes and damaged
fittings.

HAUST SYSTEM

1. Inspect muffler for wear and
damage.

2. Inspect muffler-to-
turbocharger coupling for
wear and damage.

COOLING SYSTEM

1. Check radiator for airflow
obstructions.

2. Check coolant level.

3. Inspect for looseness,
missing and worn V-belts.

Replace canister if empty
0061 00).

Refer to Electrical Trouble-
shooting.

1. If tube assembly is not
damaged, replace starting aid

valve (WP 0061 00).

2. Replace  damaged  tube
assembly|(WP 0061 00).

Replace muffler{(WP 0062 00).

Replace seal, coupling or
preformed packing
[00).

Remove obstructions  from

radiator.

If coolant is low, fill to proper

level (WP 0065 00).

1. Check V-belt tension and
adjust as required [(WP_0074
[00).

2. Replace missing or worn V-

belt (WP 0074 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

23. Engine Overheats (According to Engine
Water Temperature Gage) - Continued.

4. Inspect radiator, water
pump, transmission oil
cooler, engine oil cooler,
hoses and hose connections
and drain cocks for leaks.

5. Test radiator (WP 0066 00).

If radiator leaks.

6. Inspect fan for cracked or
missing blades.

7. Check fan operation.

8. Test cooling system.

9. Test water temperature
regulator for proper
operation (WP 0069 00).

10. Check water pump for wear

or damage (WP 0070 00).

1. Tighten hose clamps and
fittings.

2. Tighten or close drain cocks.

3. Replace damaged hose(s)
(WP_0068 00]and[WP 0071

4. Replace leaking water pump

(WP 0070 00).

5. Replace leaking engine oil

cooler|(WP 0020 00).

6. Repair or replace leaking
transmission oil cooler
0109 00).

Repair or replace|(WP 0068 00).

Replace damaged fan|(WP 007
00).

If fan does not turn or turn
properly after step 2 above,

replace fan drive (WP 0072 00).

Clean and flush cooling system

(WP 0065 00).

Replace water temperature
regulator if defective (WP 0069

[00).
ﬁplace water pump[(WP 0070
00).

If problem still exists, replace
water temperature gage and

sending unit [(WP 0084 00).

0006 00-15



TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 1. Engine Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Temperature Gage).

24. Loss of Coolant.

23. Engine Does Not Reach Normal Operating | 1. Test water temperature
Temperature (According to Engine Water regulator for proper

operation (WP 0069 00).

1. Testradiatof (WP 0066 00).

If radiator leaks.

2. Check cylinder head and
spacer plate for defective
gaskets.  Also  inspect
cylinder head and spacer
plate.

3. Check for a cracked
cylinder liners or block.

1. Replace water temperature
regulator if defective
0069 00).

2. Replace water temperature

gage and sending unit
0084 00).

Repair or replace|(WP 0068 00).

1. Replace cylinder head and/or

spacer plate (WP 0025 00).

2. Replace cylinder head and

spacer plate gaskets
0025 00).

Replace engine assembly
0021 00).
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TROUBLESHOOTING PROCEDURES - CONTINUED 0006 00

Table 2. Transmission Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Check oil cooler and lines
for damage.

3. Perform transmission oil

pressure test [WP 0122 00).

1. NoResponse to Transmission Selector Lever | 1. Check transmission oil | Add oil as necessary (WP 0107
Movement. level. [00).

2. Check transmission control | Tighten and/or adjust linkage
linkage. (WP 0104 00).

3. Check for air leaks at inlet | Tighten connection or replace
side of transmission oil | damaged elbow and seal
pump. 0118 00).

2. Incorrect Response to Transmission | 1. Check transmission oil | Add oil as necessary (WP 0107
Selector Lever Movement. level. [00).

2. Check transmission control | Tighten and/or adjust linkage
linkage. (WP 0104 00).

3. Excessive Noise During Shifting. 1. Check transmission oil | Add or replace oil as necessary

level. (WP 0107 00).

2. Inspect drive shaft and | Tighten or replace damaged
universal joint bearings for | components|(WP 0129 00).
looseness,  wear and
damage.

4. Transmission Downshifts During Operation | Check for loss of transmission | Add  transmission  oil  as
(No Transmission Selector Lever Move- | oil pressure caused by low fluid | necessary|(WP 0107 00).
ment). level.

5. Transmission Overheats. 1. Check transmission oil | 1. If overfill condition exists,

level. drain oil to proper level

0107 00).

2. If low level is indicated, add
oil as necessary (WP 0107
[00).

If necessary, replace oil cooler
and/or damaged lines (WP 0108
[00]and[WP 0109 00).

Replace transmission oil pump

[wP 0118 00).

4. Possible clutch discs and
plates damage.

Replace transmission assembly

(WP 0116 00).
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Table 2. Transmission Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

7. Transmission Oil Leakage.

8. Transmission Noisy.

Milky.

6. Low Transmission Qil Pressure.

1. Check transmission oil
level.

2. Check for damaged oil
lines.

3. Perform transmission oil

pump pressure tests
0122 00

1. Inspect drain plug for leaks

2. Inspect oil line connections
for leaks.

3. Inspect oil lines for damage

1. Check transmission oil level.

2. Possible clutch discs, plates
or internal damage.

9. Transmission Oil Dirty, Foamy and/or | 1. Inspect oil for dirt/grit.

2. Inspect for  excessive
foaming.

a. Inspect all external trans-
mission  fittings  for
looseness.

b. Ensure transmission has

Add oil if necessary (WP 0107,
[00).

Replace damaged line(s)
0110 00).

Replace transmission oil pump if
pressures are not with in

required limits (WP 0118 00).
Tighten drain plug.

Tighten oil line connections.

Replace damaged oil lines
0110 00).

dd oil if necessary [(WP 010
[00).

Replace transmission assembly

WP 0116 00).

1. Perform transmission

assembly service (WP 0107
[00).

1. Tighten loose lines.

Add or remove oil as necessary

proper oil level (WP 0107|

(WP 0107 00).

c. Inspect for milkiness in
oil.

1. If foaming continues, remove
and replace transmission oil

filter (WP 0111 00).

2. Replace transmission oil

cooler (WP 0109 00).
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Table 2. Transmission Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. Transmission Qil Dirty, Foamy and/or
Milky - Continued.

10. Torque Divider Overheats (According to
Converter Oil Temperature Gage).

3. Locate defective
component.

1. Check transmission oil
level.

2. Check V-belts.

3. Check converter oil
temperature gage for proper
operation using a gage
known to be good.

4, Check line connections for
leaks or damaged oil lines.

5. Check for obstruction at
system vents.

6. Check forexcessiveinoilin
the engine flywheel housing
and torque divider cover.

7. Check for loose oil filter
housing cover.

8. Check
cooler.

transmission  oil

1. If oil contains bronze-colored

particles, replace trans-
mission (WP 0116 00).

2. If oil contains shiny steel
particles, replace  trans-
mission oil pump (WP 0118
[00).

3. If oil contains rubber

particles, check for hose(s)
failure and replace defective
hose(s).

4. If oil contains aluminum
particles, replace torque

divider (WP 0115 00).

Add oil as necessary (WP 0107,
[00).

Adjust V-belt tension or replace

V-belts| (WP 0074 00).

Replace oil temperature gage if
test gage does not indicate

overheating [(WP 0083 00).

Tighten connections or replace

damaged oil line(s) (WP _0110
[00).

Clean or replace breathers
0107 00).

1. Clean torque divider screen

assembly|(WP 0106 00).
2. Replace  torque  divider

scavenge pump (WP 0121
[00}.

3. Replace torque divider
0115 00).

Tighten cover capscrews and/or

replace O-ring (WP 0111 00).

Clean or replace transmission oil

cooler (WP 0109 00).
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Table 2. Transmission Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

10. Torque Divider Overheats (According to
Converter Oil Temperature Gage) -
Continued.

11. Loss of Torque Divider Oil.

9. Check water pump.

1. Check for oil around torque
divider scavenge pump
cover gasket.

2. Check for oil around
flywheel housing-to-torque
divider cover area.

3. Check for oil around torque
divider output shaft.

4, Check for oil around
flywheel housing-to-engine
block area.

1. Replace water pump
0070 00).

2. Replace torque converter
outlet relief valve (WP 0120
[00).

Replace cover gasket, if
necessary (WP 0121 00).

Replace flywheel housing-to-
torque divider housing cover

gasket (WP 0115 00).

Replace output shaft seal, if
necessary (WP_0114 00) or
replace torque divider
[00).

If necessary, replace flywheel
housing-to-engine block gasket

(WP 0031 00).
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Table 3. Steering System Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Tractor Will Not Turn in One Direction.

2. Tractor Will Not Turn in Either Direction.

3. Tractor Turns in Either Direction When
Both Steering Control Levers are Pulled at
the Same Time.

1. Inspect steering clutches
control linkage for damage.

2. Check steering clutches
control linkage travel.

3. Operate steering control

lever for direction with
problem and  observe
steering clutch  control

valve shaft operation.

4. Ifproblem still exists, check
steering clutch piston.

1. Check steering clutches
control linkage travel.

2. Check steering brakes
control linkage travel.

3. Check steering clutch oil
lines for leaks.

4. Check transmission oil

pump pressure (WP 0122
[00).

5. Perform steering clutch
piston and brake boosters
pressure checks (WP 0122
[00).

1. Check steering clutch and
brake control linkages for
damage.

2. Check steering clutches
control linkage travel.

3. Perform steering clutch
piston and brake boosters

ssure checks (WP 0122
100).

Replace damaged linkage (WP
0148 00).

Adjust steering control linkage

(WP 0147 00).

If shaft moves, repair or replace
steering clutch control valve

(WP 0154 00).

Repair steering clutch, if

necessary [(WP 0152 00).

1. Adjust  steering  control

linkage (WP 0147 00).

2. Replace damaged steering

control linkage (WP_0148
[00).

1. Adjust brakes control linkage

(WP 0145 00).

2. Replace damaged brakes

control linkage [(WP_0146

Replace damaged oil lines and/

or O-rings (WP 0151 00).

If necessary, replace
transmission oil pump (WP 0118
[00).

1. Repair or replace steering

clutch control valve
0154 00).

2. Repair steering clutches
0152 00).

Repair or replace linkage
components [(WP 0146 00| and
WP 0148 00).

Adjust steering control linkage

(WP 0147 00).

1. Repair or replace steering

clutch control valve
0154 00).

0006 00-21




TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES - CONTINUED

0006 00

Table 3. Steering System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Tractor Turns in Either Direction When
Both Steering Control Levers are Pulled at
the Same Time - Continued.

4. Slow Response to Steering Control Lever
Movement.

1. Check fluid level of bevel
gear and steering clutch
compartments.

2. Check steering clutches
control linkage travel.

3. Check steering brakes
control linkage travel.

4. Check steering clutch oil
lines for leaks.

5. Check transmission oil

2. Repair steering clutches and/

or replace clutch hubs
[0152 00]and[WP 0155 00).

Add oil if necessary (WP 011
[00).

1. Adjust  steering  control
linkage (WP 0147 00).

2. Replace damaged steering

control linkage (WP 0148 00)

1. Adjust brakes control linkage
WP 0145 00).

2. Replace damaged brakes
control linkage (WP 0146
[00).

Replace damaged lines and/or

O-rings (WP 0152 00).

Replace transmission oil pump

pump pressure (WP 0122

(WP 0118 00).

6. Perform steering clutch
piston and brake boosters

pressure checks (WP 0122
[00).

1. Repair or replace steering
clutch control valve
0154 00).

2. Replace steering clutch hubs

(WP 0155 00).
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Table 4. Hydraulic System Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. lrregular
Smooth).

Cylinder

2. Hydraulic Pump Noisy.

3. Hydraulic Pump Overheats.

4. Slow Cylinder Movement.

Movement

(Not

1. Check all hydraulic lines
and connections for leaks,
kinks or other damage.

2. Check hydraulic tank for
correct oil level and
viscosity.

1. Check oil level in hydraulic
tank.

1. Check oil level in reservoir.

2. Check all hydraulic lines
and connections for leaks
and other damage.

3. Check with tractor operator
to determine if hydraulic
system (blade and/or ripper
circuits) was operated with
a short, rapid duty cycle
prior to pump overheating.
This can cause damage to
seals in pump.

1. Check for obstruction that
could hinder  cylinder
movement.

2. Check oil level in reservoir.

3. Check all hydraulic lines
and connections for leaks,
kinks and other damage.

4. Check control linkages for
free movement and full
travel of control valve
spools.

Replace damaged lines and/or

fittings (WP_0212 00Q| through
WP 0217 00).

Add or replace oil as necessary

(WP 0225 00).

1. Fill to proper level (WP 022
[00).

2. Remove air from pump lines

(WP 0225 00).

3. Repair or replace pump
[0199 00]and[WP 0200 00}.

Fill to proper level (WP _022
[00).

Replace or tighten damaged or
loose lines and/or fittings
0212 00|through 0217 00).

If seal damage is a possibility,
repair or replace pump assembly
(WP 0199 00 and WP 0200 00).

Remove obstruction.

Fill to proper level | (WP 022
[00).

Replace or tighten damaged or
loose lines and/or fittings

0212 00[through|{WP 0217 00).

Replace or adjust blade control

linkage |(WP_0207 00) and/or

ripper control linkage (WP 0208
or replace blade control

valve WP 0201 00) or ripper
control valve (WP 0206 00).
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Table 4. Hydraulic System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Slow Cylinder Movement - Continued.

5. Blade Tilt Cylinder and Lift Cylinders Drift.

5. Check for low relief valve
setting and low hydraulic

pump output. Perform
hydraulic system flow tests
WP 0227 00).

1. Check oil level in reservoir.

2. Check hydraulic lines and
connections to problem
cylinder for leaks, kinks
and/or other damage.

3. Check relief and/or control
valves for leaks.

4. Perform cylinder drift tests

WP 0227 00) for Iift

cylinders.

Adjust, repair or replace affected
component AW test results

(WP 0227 00).

Fill to proper level (WP 022
[00).

Replace or tighten damaged or
loose lines and/or fittings
0212 00|through|WP 0217 00).

If leaks are found, replace

control valve(s) (WP 0201 00]

WP 0202 00}[ WP 0203 00|and

WP 0206 00).

1. If drift occurs only with blade
control lever in LOWER or
RAISE position, replace
%de control valve
00).

2. If drift occurs only with blade
lowered or only with blade
raised (control lever in any
position), replace  blade

control valve (WP 0201 00).

3. If drift occurs with blade
lowered (control in LOWER)
and with blade raised (control
in any position), replace or
repair blade lift cylinder

(0220 00|or WP 0221 00).

4. If blade tilt cylinder is
drifting, replace or repair tilt

cylinder (WP 0209 00| or[WP]
0210 00).

5. If blade or ripper lift cylinder
is drifting, replace or repair
cylinder(s) (WP 0220 00| or

[WP 0221 04 and WP 0223 00

or| WP 0224 00).
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Table 4. Hydraulic System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

7. Ripper
OK).

8. Hydraulic Oil
Blown Oil
Components).

6. Blade Tilt or Ripper Lift Circuit is Slow or
Does Not Move.

Moves Very Slowly/No Down
Pressure in Lift Circuit (Blade Tilt Circuit

is Overheating (Indicated by
Seals, Decreased Life of

1. Check hydraulic tank for
correct oil level. Ensure
tank is filled with correct
viscosity oil.

2. Carefully check system for
leakage.

3. Check hydraulic lines,
hoses and fittings for signs
of leaks or damage.

4. Check pilot lines for

restrictions.

5. Perform hydraulic system
flow tests for circuit
0227 00).

1. Inspect pilot line between
pilot valves and blade
control valve shuttle valve
for restriction.

2. There may be internal
damage to blade control
valve.

1. Perform hydraulic system

tests (WP 0227 00).

Add or replace oil as required

(WP 0225 00).

Repair or
component.

replace leaking

Tighten or replace loose or

damaged lines
through{ WP 0216 00).

Repair or replace pilot line.

Adjust, repair or replace affected
component AW test results

(WP 0227 00).
Replace line|(WP 0212 00).

Replace blade control valve
0201 00).

Adjust, repair or repair affected
compnent(s) as directed by test

results (WP 0227 00).
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Table 5. Winch Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Winch Does Not Operate.

2. Winch Operates in One Direction Only.

1. Check winch reservoir for
proper oil level.

2. Check winch system oil
lines and connections for
damage and leaks.

3. Check winch control
linkage adjustment.

4. Check winch control cables
for bends, kinks, breaks or if
they are disconnected from
control lever bellcrank or
control valve.

5. Inspect winch control valve
for damage and leaks.

6. Check winch gear pump for
leaks and overheating.

7. Check for broken winch
drive shaft.

1. Check for damaged, kinked,
broken or disconnected
winch control cables or rod
end.

2. Inspect winch control valve
and valve connections for
damage and leaks.

Fill to proper level (WP 0179
[00).

1. Tighten loose fittings.

2. Replace damaged or leaking
lines and fittings (WP_0190
[00).

Adjust if necessary (WP 018
[00).

1. Reconnect control cable
0183 00).

2. If  control cable(s) is
damaged, replace |(WP 018
[00).

1. Tighten loose fittings.

2. Replace control valve
0181 00).

1. Tighten loose fittings.

2. Replace gear pump if
necessary (WP 0189 00).

Replace drive shaft (WP_0181
[00).

1. Reconnect cable [((WP 018
[00).

2. If control cable is damaged,

replace|(WP 0183 00).

1. Tighten loose fittings.

2. Replace winch control valve

(WP 0182 00).
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Table 5. Winch Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2.

Winch Operates in One Direction Only -
Continued.

Winch Does Not Hold Load With Control
Lever in BRAKE ON Position.

Torque Divider Stalls.

Oil Leak at Both or One End of Winch
Drum.

1. Check winch control cable
adjustment.

2. Check winch control valve
for leaks, damage and
proper operation.

1. Check  winch
linkage adjustment.

control

2. There may be internal
damage to winch control
valve.

3. There may be internal
damage to winch assembly.

There may be internal damage to
winch assembly.

3. Replace winch assembly
0180 00).

Adjust control  linkage if
necessary [(WP 0182 00).

Replace defective or damaged
winch control valve (WP 018
[00).

Adjust  control linkage if
necessary [(WP 0182 00).

Replace winch control valve

(WP 0181 00).

Replace winch assembly
0180 00).

Replace winch assembly
0180 00).
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Table 6. Electrical System Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

= Y
CHARGING
SYSTEM

1. Batteries are Hot, Electrolyte is Boiling or
Excessive Use of Water.

2. Specific Gravity Will Not Increase to 1.240
Under Charge.

BATTERY SYSTEM
24 VOLTS
] A
AUX
START
RECEPTACLE

STARTING

SYSTEM

MAIN
DISCONNECT SW

_ STE/ICE
SHUNT

387-868

NOTE
If STE/ICE is available, perform TK Mode, NG50.

Check electrolyte temperature
and specific gravity. Refer to

™ 9-6140-200-14,
Operator’s, Unit and Direct
Support and General

Maintenance Manual for Lead-
Acid Storage Batteries.

1. If temperature is over 120°F
(49°C) and specific gravity is
1.300 or greater, batteries are
being overcharged. Refer to
charging system
troubleshooting, Malfunction
7.

2. If temperature is over 120°F
(49°C), but specific gravity is
1.225-1.235, recharge
battery. Refer to TM 9-6140-
200-14.

NOTE
If STE/ICE is available, perform TK Mode, NG50.

Check rate of charging. Place
battery on charge, ensuring that
cellsare gassing freely. Maintain
charge rate slightly below heavy
gassing.

If specific gravity does not
recover to 1.240 in 25 hours of
charging, replace battery

(WP 0100 00). Refer to TM 9-
6140-200-14.
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Engine Will Not Crank.

1. Inspect batteries.

a. Visually inspect batteries
for cracks, leaks and
corroded or  broken
terminal posts.

b. Check for loose, broken or
worn  terminals  and
cables.

c. Check electrolyte level in
each battery cell (TM 9-
6410-200-10).

d. Perform specific gravity
test (TM 9-6410-200-14).
Batteries must test 1.240
or greater, temperature
corrected, and each cell in
battery must test within 25
points of the others.

WARNING

Touch terminal connections one at a time; never touch
both terminals at once. Be sure not to be grounded to the
machine when checking. Failure to do so may cause seri-
ous personal injury or death.

1. Replace any cracked, leaking,
corroded or broken batteries
or batteries with loose or

broken terminal posts
0100 00)} Refer to TM 9-

6140-200-14.

2. Clean corroded terminal posts
(TM 9-6140-200-14).

1. Tighten any loose terminal or
cable.

2. Replace any terminal or cable
that is broken or worn
0101 00).

Fill each cell to fill ring with
distilled water.

1. Charge all batteries not
meeting requirements and
recheck specific gravity.

2. If 25 point variation still
exists, battery is defective and

must be replaced |(WP 0100
[00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Engine Will Not Crank - Continued.

e. Attempt to crank engine
15 seconds. Place battery
disconnect switch in OFF
position and feel battery
terminal connections.

2. Test batteries under load to
determine adequate current
capability and voltage drop
during a 15 second
amperage load.

a. Set multimeter to
appropriate voltage range

(WP 0242 00).

NOTE
If STE/ICE is available, perform TK Mode NG20.

1. Tighten all loose connections
at batteries.

2. Tighten battery ground wire
at tractor chassis ground.
Tighten battery positive wire
at starter solenoid. Go to
Table 6, Malfunction 3,
Test 2.

387-869
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

3. Engine Will Not Crank - Continued. b. Connect meter positive
lead to solenoid terminal
BAT and negative lead to
ground strap.

c. Place battery disconnect
switch in the ON position.
Meter should read battery

voltage.

d. Withmeterstill connected | 1. Recharge  batteries  if
as above, place exterior voltage reading is low [WP|
light switch to the ON 0100 00)] Each cell of
position for approxi- battery must show 1.6 volts.

mately 15 seconds. Meter
reading should not be
below 18 volts.

2. Test starting motor. Go to
Malfunction 5.

4. All Tractor Electrical Systems Inoperative. | 1. Test battery disconnect
switch for continuity.

a. Place battery disconnect
switch in OFF position.

b. Disconnect negative
battery cable from battery.

c. Disconnect cables from
battery disconnect switch

(WP 0090 00).

d. Set multimeter to the
appropriate  ohm ()
range (WP 0242 00).

e. Connect meter between
battery disconnect switch
terminals.

R 387875
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. All Tractor Electrical Systems Inoperative -

f. Place battery disconnect

1. If continuity is not indicated,

Continued. switch in ON position. replace battery disconnect
switch [(WP 0090 00).
2. Checkconnection of battery | Clean and/or reconnect battery
cables and condition of | cables if necessary.
terminals.  Check  that
battery is correctly
connected to batteries,
starter and chassis ground
(WP 0101 00).
3. Perform Malfunction 3, Test
1.
4. If STE/ICE is available,
perform TK Mode, NG81.
STARTING SYSTEM
24 VOLTS
S
= = e
AUX
START
RECEPTACLE STE/ICE
SHUNT
START
AMMETER SW STARTER
(O 1
O o2
CIRCUIT
BREAKER
= STARTING
MOTOR )
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative.

1. Check circuit breakers.
2. Check solenoid operation.

a. Place battery disconnect
switch to ON position.
Turn start switch fully
clockwise and listen for
starter  solenoid to
energize.

b. Place battery disconnect
switch to OFF position.

c. Check continuity of

connector between
starting motor-to-
solenoid connector
(0242 00).

d. Inspect and clean ground
connections on back of
starter and tighten nut.

3. Test starter circuit source
voltage.

a. Place battery disconnect
switch in OFF position.

b. Place multimeter to
appropriate voltage range

(WP 0242 00).

c. Connect multimeter
positive lead to “BAT”
terminal on solenoid and
negative lead to chassis
ground.

NOTE
If STE/ICE is available, perform TK Mode, NG50.

Reset as necessary.

1. If thump of starter solenoid
energizing is heard, go to Step
b.

2. If thump of solenoid is not
heard, go to Malfunction 5,
Test 3.

1. If no continuity is indicated,
repair the connection
0242 00).

2. If continuity is indicated, go
to Step d.

If starter is still inoperative,
replace  starter, go to
Malfunction 5, Test 4.
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

d. Place battery disconnect
switch to ON position.

e. Check
nections.
function 4.

battery  con-
Go to Mal-

f. If battery disconnect
switch and connections

are OK, check wiring
continuity.

4. Check starting  motor
voltage.

a. Connect meter positive
lead to solenoid terminal
MTR and negative lead to
chassis ground.

1. If battery voltage is indicated,
go to Malfunction 5, Test 5.

CONNECTOR

387-872

Repair or replace broken wire(s)
between battery and starting

motor (WP 0242 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

b. Place battery disconnect
switch to ON position.

c. Momentarily turn start
switch fully clockwise
and  observe  meter
reading.

5. Check starter relay and
solenoid.

a. Place battery disconnect
switch in OFF position.

b. Set multimeter to
appropriate voltage range.

c. Connect meter positive
lead to terminal S on
solenoid.

d. Connect meter negative
lead to chassis ground.

1. If battery voltage is indicated,
replace starting motor
0078 00).

2. If voltage is not indicated,
replace starter solenoid
0079 00).

387-873
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

e. Turn battery disconnect
switch to ON position.

f. Momentarily turn start
switch fully clockwise
and  observe  meter
reading.

6. Test G terminal for

continuity to ground.

a. Place battery disconnect
switch in OFF position.

b. Connect meter positive
lead to G terminal on
solenoid.

1. If voltage is indicated, go to
Table 6, Malfunction 5, Test
6.

2. If voltage is not indicated, go
to Table 6, Malfunction 5,
Test 7.

387-874

0006 00-36
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

c. Connect meter negative
lead to chassis ground and
observe reading.

7. Test starter relay.

a. Place battery disconnect
switch in OFF position.

b. Set multimeter to
appropriate voltage range.

c. Connect meter positive
lead to smaller gage wire
with no insulation and
negative lead to chassis
ground.

d. Place battery disconnect
switch to ON position.

1. If continuity is indicated,
replace solenoid [(WP_0079
[00).

2. If no continuity is indicated,
repair the ground circuit
0242 00).

387-876

0006 00-37
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

e. Momentarily turn start
switch fully clockwise
and observe meter.

8. Test for voltage between
starter relay and chassis
ground.

a. Place battery disconnect
switch in OFF position.

b. Disconnect ground from
starter relay.

c. Connect meter positive
lead to ground terminal on
relay (relay side).

d. Connect meter negative
lead to chassis ground.

1. If voltage is indicated, go to
Table 6, Malfunction 5, Test
8.

2. If voltage is not indicated,
place battery disconnect
switch in OFF position,
reconnect white wire and go
to Table 6, Malfunction 5,
Test 11.

0006 00-38
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

e. Place battery disconnect
switch to ON position.

f. Momentarily turn start
switch fully clockwise
and observe meter.

9. Test for continuity between
starter relay ground wire
and chassis ground.

a. Place battery disconnect
switch in OFF position.

b. Connect meter positive
lead to ground wire for
relay (harness side).

c. Connect meter negative
lead to chassis ground and
observe reading.

1. If voltage is indicated, go to
Table 6, Malfunction 5, Test
9.

2. If voltage is not indicated,

replace relay [(WP 0078 00).

1. If continuity is indicated, go
to Table 6, Malfunction 5,
Test 10.

2. If continuity is not indicated,
repair the ground (WP 0242
[00).

0006 00-39



TM 5-2410-237-23

TROUBLESHOOTING PROCEDURES - CONTINUED 0006 00

Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

10. Test for continuity between
starter relay ground and
starter solenoid.

a. Place battery disconnect
switch in OFF position.

b. Disconnect both larger
gage wires from starter
relay.

0006 00-40
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Table 6. Electrical System Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

c. Connect meter leads as
shown in the illustration
below and  measure
continuity.

11. Test voltage to start switch.

a. Place battery disconnect
switch in OFF position.

b. Disconnect orange lead
from start switch BAT
terminal.

c. Set multimeter to
appropriate voltage range.

d. Connect meter positive

lead to orange lead
(harness  side) and
negative lead to chassis
ground.

1. If continuity is indicated,
replace starter relay
0078 00).

2. If continuity is not indicated,
repair circuit(s) in question

(WP 0242 00).

387-880

0006 00-41
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

e. Place battery disconnect
switch to ON position and
observe multimeter
reading.

f. Place battery disconnect
switch to OFF position
and check wiring for
continuity.

ya

ORANGE

12. Test engine start switch
starter for continuity.

a. Place battery disconnect
switch in OFF position.

b. Disconnect engine start
switch.

If voltage is indicated, go to
Table 6, Malfunction 5, Test 12.

1. Repair or replace broken

wire(s) (WP 0242 00)

2. If wiring is OK, replace
ammeter|(WP 0082 00).

387-881

0006 00-42
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Starting Motor Inoperative - Continued.

c. Connect meter positive

Engine Cranks Slowly.

6. Solenoid and Starting Motor Operate;

1.

lead to terminal where
orange lead connects
(switch side).

. Connect meter negative

lead to terminal where
white lead  connects
(switch side).

. Turn start switch fully
clockwise.

Check batteries for over-
heating.

a. Crank engine for 15

seconds.

387-881B

NOTE
If STE/ICE is available, perform TK Mode, NG80.

1. If continuity is indicated,
repair open circuit between
engine start switch and starter
relay.

2. If continuity is not indicated,
replace engine start switch

(WP 0088 00).

0006 00-43
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Solenoid and Starting Motor Operate;
Engine Cranks Slowly - Continued.

WARNING

Touch terminal connections one at a time; never touch
both terminals at once. Be sure not to be grounded to the
machine when checking. Failure to do so may cause seri-

ous personal injury or death.

b. Feel battery terminal

connections.

2. Test specific gravity for
each battery. Go to Table 6,
Malfunction 1 and perform
Test 1.

3. Test starting motor voltage.

a. Set multimeter to
appropriate voltage range.

b. Connect meter positive
lead to positive terminal
on starting motor and
negative meter lead to
chassis ground.

If battery terminal(s) are hot,
clean corroded connection(s)
and tighten all loose connections
at batteries, ground and starter.

387-882

0006 00-44
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Solenoid and Starting Motor Operate;
Engine Cranks Slowly - Continued.

c. Crank engine and observe
voltage reading on meter.
Voltage should exceed 22
volts.

4. Performvoltage drop teston
starting motor-to-solenoid

connector (WP 0242 00).

a. Connect meter negative
lead to positive terminal
on starting motor and
meter positive lead to
MTR terminal on
solenoid.

b. Crank engine and observe
meter.

BAT

1. If voltage is low, place battery
disconnect switch in OFF
position and clean and tighten
starting motor  terminal
connections.

2. If problem still exists, go to
Table 6, Malfunction 6,
Test 4.

If voltage reading exceeds 0.1
volt, place battery disconnect
switch in OFF position and clean
and tighten starting motor-to-
solenoid connections. Replace if
broken.

387-883

0006 00-45
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
6. Solenoid and Starting Motor Operate; | 5. Performvoltage drop teston
Engine Cranks Slowly - Continued. solenoid  contactors
0242 00).

a. Connect meter positive
lead to solenoid BAT
terminal and  meter
negative lead to solenoid

MTR terminal.
b. Crank engine and observe | 1. If voltage reading is 0.4 volts,
meter. replace solenoid [(WP_0079
[00).

2. If malfunction still exists, go
to Table 6, Malfunction 6,
Tests 6, 7 and 8.

BAT 387-884

6. Test negative cable voltage
drop from batteries to
starting motor (WP_0241
[00).

a. Place battery disconnect
switch in OFF position.

0006 00-46
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Solenoid and Starting Motor Operate;
Engine Cranks Slowly - Continued.

b. Connect meter positive
lead to negative terminal
on starting motor and
meter negative lead to
chassis ground.

c. Place battery disconnect
switch to ON position.

d. Crank engine and observe
meter.

7. Test positive cable voltage
from batteries to solenoid.

a. Place battery disconnect
switch in OFF position.

If voltage exceeds 0.4 volts,
clean and tighten cable
connections at batteries, starting
motor and chassis ground points.

387-885

0006 00-47
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
6. Solenoid and Starting Motor Operate; b. Connect meter positive
Engine Cranks Slowly - Continued. lead to battery positive

terminal and meter
negative lead to solenoid
BAT terminal.

c. Place battery disconnect
switch to ON position.

d. Crankengine and observe | If voltage exceeds 0.4 volts,

meter. clean and tighten cable
connections at batteries, starting
motor and chassis ground points.

387-886

8. Test battery voltage after
cranking load is applied.

a. Set multimeter to
appropriate voltage range.

0006 00-48
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Solenoid and Starting Motor Operate;
Engine Cranks Slowly - Continued.

b. Connect meter lead
directly across battery
terminals as shown below.

c. Push governor control
lever forward past detent
and crank engine for
approximately 30
seconds. Observe meter
reading after cranking has
stopped.

1. If voltage is not 20 volts or
more, go to Table 6,
Malfunction 2.

2. If voltage is satisfactory,

replace starting motor
0078 00).

387-887

0006 00-49
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

CHARGING SYSTEM

7. Batteries Hot or Boiling, Corrected Specific
Gravity of All Cells is 1.240.

a. Set

SReaT AMMETER
F—0—o——(
STARTER
-] SOLENOID
\ “BAT” TERMINAL
‘i )
-] .
k BATTERY DISCONNECT
T SWITCH

=~ RGLTRACTOR CHASSIS GROUND

NOTE
If STE/ICE is available, perform MG50.

Test charging voltage.

multimeter
appropriate voltage range

(WP 0242 00).

ALTERNATOR

387-888

0006 00-50
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

7.

8.

9.

Batteries Hot or Boiling, Corrected Specific
Gravity of All Cells is 1.240 - Continued.

b. Connect multimeter
directly across battery
terminals as shown.

c. Startengineandallowitto
stabilize at 2000-2090
RPM.

Batteries Use Excessive Water.

Batteries Run Down in Service.

1. Visually inspect batteries
for leaks.

2. Testcharging voltage. Goto
Table 6, Malfunction 7.

1. Check for loose, broken or
missing alternator belts.

If meter does not indicate 26.6-
28.3 volts, replace alternator

(WP 0076 00).

NOTE
If STE/ICE is available, perform TK Mode, NG81.

NOTE
If STE/ICE is available, perform TK Mode, NG50.

387-887

Replace batteries as required

(WP 0100 00).

1. Adjust loose belts [(WP_0074
[00).

2. Replace broken or missing

belts (WP 0074 00).

0006 00-51
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

9. Batteries Run Down in Service - Continued. | 2. Testcharging voltage. Goto
Table 6, Malfunction 7.

10. No Alternator Output. NOTE
If STE/ICE is available, perform TK Mode, NG50.

1. Check for loose, broken or | 1. Adjust loose belts (WP 0074
missing alternator belts. [00).

2. Replace broken or missing

belts (WP 0074 00).

2. Test alternator circuit
voltage.

a. Place battery disconnect
switch in OFF position.

b. Set multimeter to
appropriate voltage range.

c. Connect meter positive
lead to orange lead
disconnected from
alternator positive
terminal and  meter
negative lead to chassis
ground.

387-889

0006 00-52
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

in Red Zone).

High Green Zone).

10. No Alternator Output - Continued.

11. Alternator Output Low (Ammeter Reading

12. Alternator Charge Too High (Ammeter in

d. Place battery disconnect
switch to ON position and
observe multimeter
reading.

e. If Dbattery voltage is
indicated, place battery
disconnect switch in OFF
position.

f. Check continuity between
alternator and ground

(WP 0242 00).

1. Check for loose, broken or
missing alternator belts.

2. Testcharging voltage. Goto
Table 6, Malfunction 7.

1. Testcharging voltage. Goto
Table 6, Malfunction 7.

2. Check alternator for
overheating.

a. Run engine for
approximately 10
minutes.

b. With engine off, check
alternator ~ for  high
temperature by holding
hand near alternator.

NOTE
If STE/ICE is available, perform TK Mode, NG50.

NOTE
If STE/ICE is available, perform TK Mode, NG50.

1. If battery voltage is not
indicated, repair or replace
alternator-to-ammeter wiring

(WP 0242 00).

1. Repair or replace alternator

ground (WP 0242 00).

2. If wiring to ground is OK,
replace alternator (WP 0076
[00}.

1. Adjust loose belts [(WP 0074
[00).

2. Replace broken or missing

belts (WP 0074 00).

If alternator is hot, place battery
disconnect switch to OFF
position and allow alternator to
cool.

0006 00-53
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION

CORRECTIVE ACTION

12. Alternator Charge Too High (Ammeter in c. Start engine.
High Green Zone) - Continued.

LIGHTING SYSTEM

24 VOLTS BATTERY DISCONNECT SWITCH
— l_.___ J.>/c

| N
U CIRCUIT BREAKER

N DASH
() AMMETER i

+ WITCH DASH LAMP

—a_/o— o —

If ammeter returns to high green
zone, and alternator heats up
again, replace alternator
[0076 00).

o TEROR -
LIGHT SWITCH Q ;—V‘*—“
154 FUSE
REAR LAMP C__[]—

15A FUSE TE_'—’—j

15A

FUSE |
—QEADLAMPS

= — RGL TRACTOR CHASSIS GROUND

387-890

0006 00-54
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light. 1. Check for blown fuse(s).

a. Place battery disconnect
switch in OFF position.

b. Use multimeter to check
for blown fuse in circuit

with no light.
DASH
AAAMMETER (% LIGHT SWITCH

EXTERIOR
LIGHT SWITCH

DASH LAMP

15A FUSE (LOCATED IN CIRCUIT
BETWEEN LIGHT SWITCH AND
HEADLAMPS/REAR LAMP)

1. Replace blown fuse with
same rated fuse (WP 009

2. If fuse(s) continue to blow,
check for short circuit
0242 00)l Refer to schematic

diagram.

387-891

0006 00-55
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued. 2. Check for defective lamp.

a. Place battery disconnect
switch in OFF position.

b. Replace lamp with one | If lamp does not light, go to
known to be OK Table 6, Malfunction 13, Test 3.
[0080 006r [WP 0093 00).

3. Place battery disconnect | 1. Clean corroded connections.
switch in OFF position.
Check for corrosion or dirt
in sockets or on terminals.

2. Clean dirt and rust from
sockets and terminals.

4. Place battery disconnect | 1. Tightenall loose connections.
switch in OFF position.
Check lamp holders for
loose  connections and
broken wire terminals.

2. Repair or replace broken wire

terminals (WP 0242 00).
NOTE

For headlamps or rear lamps, go to Table 6, Malfunction
13, Test 5. For dash lamps, go to Table 6, Malfunction 13,
Test 7.

5. Test headlamp/rear flood-
lamp circuit.

a. Place battery disconnect
switch in OFF position.

NOTE

If any of the following conditions exist, replace or repair
broken wire between lamp and 15 amp fuse or between
lamp and ground.
*  One headlamp only will not light.
» Both headlamps only will not light.
* Rear floodlamp only will not light.
b. If none of the exterior

floodlamps light, go to
step c.

0006 00-56
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued.

EXTERIOR
LIGHT SWITCH

c. Disconnect orange wire
from light switch terminal
B.

e

Set multimeter to
appropriate voltage range

(WP 0242 00).

Connect meter positive
lead to disconnected
orange wire and negative
lead to chassis ground.

@

ORANGE WIRE
—_—

f. Place battery disconnect
switch in ON position and
observe meter reading.

387-892

1. If voltage is indicated, go to
Table 6, Malfunction 13, Test
6.

2. If voltage is not indicated,
replace broken wire(s) to
switch and/or light switch

fuse (WP 0242 00).

0006 00-57
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued. 6. Test exterior light switch.

a. Place battery disconnect
switch in OFF position.

b. Set multimeter to
appropriate  ohm ()
range.

c. Disconnect dark green
wire from light switch.

d. Connect meter as shown
to measure continuity.

EXTERIOR
LIGHT SWITCH

e. Turn exterior light switch
to ON position.

o
|
- L | 387-804

1. If continuity is indicated,
repair open circuit in dark

green wire (WP 0242 00).

2. If no continuity is indicated,
replace exterior light switch

(WP 0086 00).

0006 00-58
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued.

7. Testdash light circuit.

Place battery disconnect
switch in OFF position.

=)

Disconnect gray wire
from dash lamp switch.

Set multimeter to
appropriate voltage range.

o

e

Connect meter positive
lead to switch terminal
with disconnected lead
and negative lead to

chassis ground.

DASH LAMP SWITCH

TN\

a
U

i N

b

[

S e

”_——\,——:_‘_\N

o

e. Place battery disconnect
switch to ON position.

387-895

0006 00-59
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued.

meter.

8.

Set

lead

f. Place dash light switch to
ON position and observe

Test ammeter-to-dash lamp
switch wire for continuity.

Place battery disconnect
switch to OFF position.

multimeter
appropriate

range (WP 0242 00J.

c. Connect meter positive
to
terminal on switch.

to

ohm (Q)

orange wire

DASH LAMP SWITCH

1. If voltage is indicated, replace
dash lamp body assembly
WP 0080 00).

0N

387-896

0006 00-60
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. Lamp(s) Will Not Light - Continued.

d. Connect meter negative
lead to orange wire
terminal on ammeter.

9. Test dash lamp ground wire
for continuity.

a. Place battery disconnect
switch to OFF position.

b. Remove dash lamp bulb
from socket.

c. Set multimeter to
appropriate ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to black wire terminal
on socket.

e. Connect meter negative
lead to chassis ground.

f. Place battery disconnect
switch in ON position.

1. If continuity is indicated,
replace dash lamp switch
0085 00).

2. If continuity is not indicated,
repair open circuit in orange

wire (WP 0242 00).

1. If continuity is indicated,
repair open circuit in gray

wire (WP 0242 00).

2. If continuity is not indicated,
repair open circuit in black

wire (WP 0242 00).

0006 00-61
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

ETHER STARTING AID SYSTEM

TEMP &
o\

BATTERY
DISCONNECT SW 24 VOLTS
e /;J R AMMETER
' [+] [+ Y @ +
STARTING STARTING
Alﬂl&VE AID SW 51 FUSE
U —  © -/ o— o

14. Engine Cranks But Will Not Start in Cold | 1. Check ether  canister.
Weather (Fuel Available).

Remove ether canister.
Shake and listen for liquid
splashing inside canister.

2. Check for a blown starting
aid fuse.

3. Check starting aid valve
operation.

a. Place battery disconnect
switch in OFF position.

b. Disconnect temperature
switch lead from starting
aid valve.

‘oL STARTSW

STARTER

9] RELAY

387-897

If canister is empty, replace with
a full one.

Replace blown fuse with same

rated fuse (WP 0092 00).

0006 00-62
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. Engine Cranks But Will Not Start in Cold
Weather (Fuel Available) - Continued.

TEMPERATURE
SWITCH

c. Connect a jumper wire
between purple wire on
valve and chassis ground.

STARTING AID VALVE

JUMPER WIRE

d. Crank engine, press
starting aid button and
listen for starting aid valve
operation.

4. Test temperature switch
wire for continuity.

a. Place battery disconnect
switch in OFF position.

b. Disconnect wire between
temperature switch and
starting aid valve at both
ends.

387-898

1. If valve functions, go to Table
6, Malfunction 14, Test 4.

2. If valve does not function,
place battery disconnect
switch in OFF position and
reconnect temperature switch
lead to starting aid valve. Go
to Table 6, Malfunction 14,
Test 5.

0006 00-63
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. Engine Cranks But Will Not Start in Cold
Weather (Fuel Available) - Continued.

c. Set multimeter to
appropriate  ohm ()
range.

d. Connect meter positive
lead to one end of wire.

e. Connect meter negative
lead to other end of wire.

5. Test starting aid system
voltage.

a. Disconnect starting aid
switch-to-valve lead at
starting aid valve.

b. Set multimeter to

appropriate voltage range.

STARTING
AID VALVE

1. If continuity is indicated,
replace temperature switch.

2. If continuity is not indicated,
repair open circuit in wire

(WP 0242 00).

T0 STARTING
AID SWITCH

g

e

387-899

0006 00-64
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. Engine Cranks But Will Not Start in Cold
Weather (Fuel Available) - Continued.

c. Connect meter positive
lead to purple
disconnected wire and
meter negative lead to
chassis ground.

d. Crank engine, press
starting aid button and
observe meter.

6. Test temperature switch
wire for continuity.

a. Place battery disconnect
switch in OFF position.

b. Disconnect wire between
starting aid switch and
starting aid valve at both

ends.

c. Set multimeter to
appropriate  ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to one end of wire.
Connect meter negative
lead to other end of wire.

1. If voltage is indicated, replace
starting aid valve (WP_006
[00}.

1. If continuity is indicated,
replace starting aid switch

(WP 0089 00).

2. If continuity is not indicated,
repair open circuit in wire

WP 0242 00).

0006 00-65
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

AMMETER, HOURMETER AND WARNING SYSTEM

l—o
BACKUP
ALARM

W

ALTERNATOR
2
CIRCUIT ¢— T0 LIGHTING SYS =
24VOLTS EIRGUIT AMMETER
* C)—c»—-O”—l—» TO START CIRCUIT
\ ENG OIL
PRESSURE SW
+ 15A FUSE @'_T?SETER
oo o —
BATTERY i
DISCONNECT SW
] | o sw
15 FUSE 6 usE
BACKUP
HORN

_%K] FRONT HORN

387-900
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0006 00

Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

15. Ammeter Inoperative.

1. Test tractor electrical
system Go to Table 6,
Malfunction 4.

2. Check ammeter continuity.

a. Place battery disconnect
switch in OFF position.

b. Set multimeter to
appropriate  ohm ()
range.

c. Touch meter positive lead
toammeter case and meter
negative lead to chassis
ground.

1. If continuity is indicated,
replace ammeter |(WP_008
[00}.

2. If continuity is not indicated,
clean and tighten ammeter
mounting points.

AMMETER

387-901
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

16. Hourmeter Inoperative.

1.

Test hourmeter circuit.

a. Place battery disconnect
switch in OFF position.

b. Check for a blown fuse. 1. Replace blown fuse with

same rated fuse (WP _009
[00).

2. If fuse is not blown, proceed
to step c.

c. Disconnect engine oil
pressure switch-to-hour-
meter wire at switch.

d. Set multimeter to
appropriate voltage range.

e. Connect meter positive
lead to switch output
terminal and  meter
negative lead to chassis
ground.

HOURMETER

ENGINE OIL
PRESSURE
SWITCH

387-902
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

16. Hourmeter Inoperative - Continued.

f. Operate engine and wait
until normal operating oil
pressure is reached.

g. Connect meter positive
lead to red wire at switch
and meter negative lead to
chassis ground.

2. Test temperature switch
wire for continuity.

a. Place battery disconnect
switch in OFF position.

b. Disconnect wire between
hourmeter ground wire
and oil pressure switch-
to-hourmeter wire at both
ends.

c. Set multimeter to
appropriate  ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to one end of oil
pressure switch-to-hour-
meter wire.

e. Connect meter negative
lead to other end of oil
pressure switch-to-hour-
meter wire. Observe
meter.

f. Connect meter positive
lead to ground wire
(black). Connect meter
negative lead to chassis
ground.

1. If voltage is indicated, stop
engine and go to Table 6,
Malfunction 16, Test 2.

2. If voltage is not indicated,
stop engine and go to Table 6,
Malfunction 16, Test 1, stepg.

1. If voltage is indicated, replace
the oil pressure switch
[0094 00).

2. If voltage is not indicated,
repair open circuit between

oil pressure switch and
ammeter|(WP 0242 00).

1. If continuity is indicated, go
to step f.

2. If continuity is not indicated,
repair open circuit in wire

WP 0242 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

16. Hourmeter Inoperative - Continued.

17. Front Horn Does Not Sound.

g. Place battery disconnect
switch in ON position.

h. Observe meter.

1. Test horn circuit voltage.

a. Place battery disconnect
switch in OFF position.

b. Disconnect light blue lead
from horn.

c. Set multimeter to
appropriate voltage range

(WP 0242 00).

d. Connect meter positive
lead to light blue lead and
meter negative lead to
chassis ground.

LIGHT BLUE
LEAD

1. If continuity is indicated,
replace hourmeter (WP 0094
[00).

2. If continuity is not indicated,
repair open circuit in wire

(WP 0242 00).

RO O00o=

FRONT HORN

387-903
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

17. Front Horn Does Not Sound - Continued.

15A FUSE

MARKED F

e. Place battery disconnect
switch in ON position.

f. Press horn button and
observe meter.

2. Check
continuity.

horn circuit

a. Place battery disconnect

switch in OFF position.

b. Check for blown fuse.

MARKED G

1. If voltage is indicated, go to
Table 6, Malfunction 17, Test
4,

2. If voltage is not indicated, go
to Table 6, Malfunction 17
Test 2.

1. Replace blown fuse with
same rated fuse (WP 009
[00).

2. If fuse is not blown, go to
Table 6, Malfunction 17, Test
3.

&
e
¢

-
3

387-904
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

17. Front Horn Does Not Sound - Continued.

3. Test horn button for

continuity.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
horn button harness.

c. Set multimeter to
appropriate  ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to horn button
terminal (button side).

Connect meter negative
lead to other horn button
terminal (button side).

e. Push horn button and
observe meter.

4. Test horn for

continuity.

ground

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect

horn harness.

c. Set multimeter to
appropriate  ohm (Q)
range (WP 0242 00).

d. Connect meter to positive
lead to horn ground wire.
Connect meter negative
lead to chassis ground.

e. Place battery disconnect
switch in ON position and
observe meter.

1. If continuity is indicated,
repair open circuit between

ammeter and horn (WP 024
[00).

2. If continuity is not indicated,
replace horn button [WP 0097,
[00).

1. If continuity is indicated,

replace horn (WP 0096 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
17. Front Horn Does Not Sound - Continued. 2. If continuity is not indicated,
repair open circuit in ground
wire.
18. Backup Alarm Does Not Sound. 1. Test backup alarm circuit
voltage.

a. Place battery disconnect
switch in OFF position.

b. Disconnect brown wire
from backup alarm.

c. Set multimeter to
appropriate voltage range

(WP 0242 00).

d. Connect meter positive
lead to brown wire and
meter negative lead to
chassis ground.

BACKUP
ALARM
BLACK WIRE
//BROWN WIRE/
TO
ALARM SWITCH

387-905
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

18. Backup Alarm Does Not Sound - Continued.

e. Place battery disconnect
switch in ON position and

transmission selector
lever in one of the
REVERSE positions.

Observe meter.

2. Test backup alarm ground
circuit for continuity.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
backup alarm harness.

c. Set multimeter to
appropriate  ohm ()
range.

d. Connect meter positive
lead to alarm ground wire.
Connect meter negative
lead to chassis ground.

e. Place battery disconnect
switch in ON position and
observe meter.

3. Test backup alarm switch
for continuity.

a. Place battery disconnect
switch in OFF position.

1. If voltage is indicated, go to
Table 6, Malfunction 18, Test
2.

2. If voltage is not indicated,
place battery disconnect
switch in OFF position and
check for blown fuse. Replace
blown fuse with same rated

fuse (WP 0092 00).

1. If continuity is indicated,
replace backup alarm
0098 00).

2. If continuity is not indicated,
repair open circuit in ground

wire (WP 0242 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
18. Backup Alarm Does Not Sound - Continued. b. Completely disconnect

backup alarm switch

harness.

c. Set multimeter to
appropriate  ohm (Q)
range.

d. Connect meter positive
lead to one of the backup
alarm switch terminals.
Connect meter negative
lead to other backup alarm
switch terminal.

e. Place transmission | 1. If continuity is indicated,
selector lever in one of the repair backup alarm circuitry

REVERSE positions and (WP 0242 00).

observe meter.

2. If continuity is not indicated,
replace backup alarm switch

(WP 0099 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

WINTERIZED CAB

WIPER MOTORS
HEATER FAN

OO DEF FANS ‘—Q =

I— — REAR
- WIPER

il FRONT CONTROL
mow | | CONTROL
HEATER DEF. REAR
CONTROL |__| CONTROL i

s 15A FUSE g 15A FUSE

15A FUSE € 15A FUSE 5 é? 15A FUSE

+
() AMMETER
— RGL TRACTOR CHASSIS GROUND -

[] CIRCUIT BREAKER

24 V0LTS

BATTERY DISCONNECT SW.

___o/o._l

387-906

19. Heater Will Not Operate or Will Not | 1. Test heater circuit voltage.
Operate in High Speed or Low Speed
Position.

a. Place battery disconnect
switch in OFF position.

b. Check for blown heater | 1. Replace blown fuse with a
circuit fuse. fuse of the same rating
0092 00).

2. If fuse is not blown, reinstall
fuse and go to step c.
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

19. Heater Will Not Operate or Will Not c.
Operate in High Speed or Low Speed

Position - Continued.

Disconnect red and
orange heater fan motors
wires.

Set multimeter to
appropriate voltage range.

Connect meter negative
lead to chassis ground.

Place battery disconnect
switch in ON position.

Place heater switch in
LOW speed position and
touch meter positive lead
to red wires connected to
switch at fan. Observe
meter reading.

BLACK LEAD

T0 AMMETER
+ TERMINAL

15A FUSE

HEATER
FAN SWITCH

387-907
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

19. Heater Will Not Operate or Will Not
Operate in High Speed or Low Speed
Position - Continued.

h. Place heater switch in all
HIGH speed positions and
touch meter positive lead
to orange wires connected
to switch at fan. Observe
meter reading.

2. Test heater switch for

continuity.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
heater switch harness.

c. Set multimeter to
appropriate  ohm (Q)
range (WP 0242 00).

d. Connect meter positive
lead where black wire
connects (switch side).

e. Connect meter negative
lead to either of the other
two terminals (switch
side).

f. Toggle switch between all
three  positions  and
observe meter.

g. Repeat steps d through f
for the remaining
terminal.

1. If voltage is not indicated in
either step g or h, replace

heater switch {WP_0193 00).

2. If voltage is not indicated in
both steps g and h, go to Table
6, Malfunction 19 Test 2.

3. If voltage is indicated in both
steps g and h, replace
defective fan motor(s)
[0192 00).

1. If continuity is indicated in
HIGH for orange wire and
LOW for red wire, but not in
OFF position, repair heater

circuitry (WP 0242 00).

2. If continuity is not indicated
as stated above, replace heater

switch (WP 0193 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

20. Defrosters Will Not Operate or Will Not
Operate in High Speed or Low Speed.

1.

NOTE

The following procedure is applicable for both front and
rear defroster fans.

Test defroster fan circuit
voltage.

Place battery disconnect
switch in OFF position.

. Check for blown defroster

fan circuit fuse.

Identify high speed and
low speed control wires at
defroster control switch
with tags or similar ID
technique.

. Disconnect high speed

and low speed control
wires from  defroster
switch.

Set multimeter to
appropriate voltage range.

Place battery disconnect
switch in ON position.

. Place defroster control

switch to low speed
position and touch meter
positive lead to switch low
speed terminal. Observe
meter reading.

1. Replace blown fuse with a
fuse of the same rating
0092 00).

2. If fuse is not blown, reinstall
fuse and go to step c.
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

20. Defrosters Will Not Operate or Will Not
Operate in High Speed or Low Speed -
Continued.

h. Place defroster control
switch to high speed
position and touch meter
positive lead to switch
high speed terminal.
Observe meter reading.

15A FUSE

2. Test defroster switch for
continuity.

a. Place battery disconnect
switch in OFF position.

d. Completely disconnect
defroster switch harness.

1. If voltage is not indicated in
either step g or h, replace
defroster control switch
[0195 00).

2. If voltage is not indicated in
both steps g and h, go to Table
6, Malfunction 20, Test 2.

3. If voltage is indicated in steps
both g and h, replace

defective defroster fan motor

(WP 0195 00).

DEFROSTER
CONTROL
SWITCH

BLACK LEAD

387-908
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

20. Defrosters Will Not Operate or Will Not
Operate in High Speed or Low Speed -
Continued.

21. Windshield Wiper Will Not Operate or Will
Not Operate in High Speed or Low Speed
Position.

b. Set multimeter to
appropriate  ohm ()
range (WP 0241 00).

c. Connect meter positive
lead to center switch
terminal (switch side).

d. Connect meter negative
lead to either of the other
two terminals (switch
side).

e. Toggle switch between all
three positions. Observe
meter reading.

f. Repeat steps ¢ through e
for remaining terminal.

NOTE

The following procedure is for both front and rear wind-

shield wiper circuits.

1. Test wiper motor circuit
voltage.

a. Place battery disconnect
switch in OFF position.

b. Check for blown wiper
circuit fuse.

c. Disconnect wiper motor
wire connectors.

d. Set multimeter to
appropriate voltage range.

1. If continuity is indicated in
HIGH and LOW, but not in
OFF position, repair defroster

circuitry (WP 0242 00).

2. If continuity is not indicated
as stated above, replace

defroster switch (WP _019
[00].

1. Replace blown fuse with a
fuse of the same rating
0092 00).

2. If fuse is not blown, reinstall
and go to step c.
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

21. Windshield Wiper Will Not Operate or Will
Not Operate in High Speed or Low Speed
Position - Continued.

e. Connect meter negative
lead to chassis ground.

f. Place battery disconnect
switch in ON position.

g. Place wiper switch to low
speed position and touch
meter positive lead to
greenwire. Observe meter
reading.

h. Place wiper switch to high
speed position and touch
meter positive lead to red

meter

wire.  Observe

reading.

BLACK LEAD

1. If voltage is not indicated in
either step g or h, go to Table
6, Malfunction 21, Test 2.

2. If voltage is indicated in both
steps g and h, go to Table 6,
Malfunction 21, Test 4.

WIPER
MOTOR

WIPER
SWITCH

387-909

/
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

21. Windshield Wiper Will Not Operate or Will | 2. Test wiper switch circuitry
Not Operate in High Speed or Low Speed for continuity  between

Position - Continued.

switch and wiper motor.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
wiper switch wiring.

c. Set multimeter to
appropriate  ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to one end of each of
the 3 wires. Connect
meter negative lead to
other end of each wire.
Observe meter.

3. Test wiper switch source
voltage.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
wiper switch wiring.

c. Set multimeter to
appropriate voltage range

(WP 0242 00).

d. Connect meter positive
lead to Dblack wire.
Connect meter negative
lead chassis ground.

e. Place battery disconnect
switch in ON position.
Observe meter reading.

1. If continuity is indicated, go
to Table 6, Malfunction 21,
Test 3.

2. If continuity is not indicated,
repair circuit in question
0242 00).

1. If voltage is indicated, replace

wiper switch (WP 0087 00).

2. If voltage is not indicated,
repair open circuit in black

wire (WP 0242 00).
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Table 6. Electrical System Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

21. Windshield Wiper Will Not Operate or Will | 4. Testwiper motor ground for
Not Operate in High Speed or Low Speed continuity.
Position - Continued.

a. Place battery disconnect
switch in OFF position.

b. Completely disconnect
wiper motor wiring.

c. Set multimeter to
appropriate  ohm ()
range (WP 0242 00).

d. Connect meter positive
lead to wiper motor
ground wire. Connect
meter negative lead to
chassis ground.

e. Place battery disconnect | 1. If continuity is indicated,
switch in ON position. replace wiper motor
Observe meter. 0194 00).

2. If continuity is not indicated,
repair wiper motor ground

wire (WP 0242 00).

END OF WORK PACKAGE
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GENERAL
1. This work package contains information and tests which may be used with the STE/ICE (Simplied Test Equipment for

Internal Combustion Engines) system to locate malfunctions that may develop in the vehicle. These tests can be used
during troubleshooting, corrective maintenance or after parts replacement to isolate malfunctions, anticipate failures and
to check that proper repairs have been made.

STE/ICE is used primary with the vehicle electrical system. The tests cannot cover all malfunctions which may occur. If
a particular malfunction is not discussed, refer to the The Troubleshooting Symptom Index in WP 0005 00

When a malfunction occurs, proceed to the start of the GO-Chain test sequence provided in the Vehicle Test Procedure.

Refer to TM 9-4910-571-12&P, Operator’s and Organizational Maintenance Manual Including Repair Parts and
Special Tools List for Simplified Test Equipment for Internal Combustion Engines, for set-up, operation and test
procedures. Descriptions are given for general tests and maintenance procedures to help you keep STE/ICE work-
ing properly. See Appendix G for copies of in-vehicle test cards.

DESCRIPTION AND OPERATION

1.

2.

STE/ICE is portable and operates on the tractor’s 24-volt system. It consists of a vehicle test meter (VTM), a transducer
kit (TK), four electrical cables, a transit case and technical publications.

Refer to the manual provided with the STE/ICE for a description and operation of the VTM and the TK.

0007 00-1
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STE/ICE TESTING PROCEDURE

1.

The VTM provides a method to test the D7G electrical and mechanical components. Readings are either GO/NO-GO
(pass/fail) indications or digital displays in units (psi, rpm, volts, ohms, amps, etc.).

The diagnostic connector assembly (DCA) is mounted beneath the dashboard and provides access to the most frequently
needed test points.

Use of the VTM through the DCA is referred to as the DCA Mode GO-Chain Tests.

When the VTM interfaces with the tractor through the use of the transducer kit, the use of the VTM is referred to as the
TK Mode GO-Chain Tests.

The DCA and TK Modes can be used at the same time.

0007 00-2
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STE/ICE TESTING PROCEDURE - CONTINUED

START
DVG TEST

STEP #1
PERFORM
PRE-TEST
INSPECTION
STEP #2 |
CONNECT VTM
TO DTG
POWER
(BATTERIES)
STEP #3 I
POWER ON VTM
RLUM
CONFIDENCE
TEST
STEP -t
i *‘ A
RUN
GO-CHAIN
ALL GO-CHAIM
TESTS PASS?
USE NO-GO
IS D7G
@ @ DS AWAITING REPAIR s
¥
MAKE REFAIRS PARTS OR REPAIR?
RETURN
07G TO (7es) @—b R
SERVICE _/ '
076G BEING
REPAIRED
AFTER REPAIRS,
RUNTHE  |—
GO-CHAIN
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DCA MODE GO CHAIN TESTS

. Do not connect or disconnect the VTM
while the vehicle is running.

e  Connect DCA cable to the VTM before
connecting to the diagnostic connector.

CONNECT VTM TO VEHICLE DIAGNOSTIC CONNECTOR:

Pull OFF the VTM power switch.

Connect DCA cable to the VTM.

Connect DCA cable to the vehicle.

Push ON the VTM power switch.

Verify that the display indicates .8.8.8.8 for approximately 2
seconds and then changes to - - - -.

DCA
MODE

.8.8.8.8

Does the VTM display .8.8.8.8 and then change to - - - -?

—oto—

Proceed to step 3.

Proceed to next page.
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

GO1

DCA

Does display light up?

YES

MODE

e  Pull OFF power switch.

cables.
° Push ON the power switch.

DISPLAY DOES NOT LIGHT UP. PROCEED AS FOLLOWS:

e Check and clean all battery connections and interconnecting

If only a portion of .8.8.8.8 or-- - -is
displayed, a display module may be
burned out. Refer to TM 9-4910-571-
12&P for module replacement.
Return to step 1.

e  Does the VTM display .8.8.8.8 and then change to - - - -?

—©-

Proceed to step 3.

3

No power for VTM, connect to a
known good battery to see if
problem is the vehicle or the VTM.

1

Pull OFF the power switch.

Use power cable W5 to connect to a
known good battery.

Push ON the power switch.

Does the VTM display .8.8.8.8 and
then change to - - - -?

()

Proceed to TM 9-4910-571-12&P for
fault isolation of cable W1.

If cable is bad, replace cable.

If cable is good, replace STE/ICE.

level.

e  Clean vehicle battery terminals.
Check vehicle battery specific gravity.
e  Charge vehicle battery.

Check the vehicle battery electrolyte

. Return to step 1.
If problem repeats, look for broken or
loose connections in DCA wiring from

battery or in cable W1.

0007 00-5
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DCA MODE GO CHAIN TESTS - CONTINUED

GO1

DCA

RUN CONFIDENCE TEST:

. Dial 66 into TEST SELECT and press TEST.

MODE

e  Does the VTM display and hold 00667

PULL OFF the power switch.

PUSH ON the VTM power switch.

Verify that the display indicates .8.8.8.8 for
approximately 2 seconds and then changes
to----

Redial 66 and press TEST.

Does the VTM display and hold 00667?

(o)

Dial 99 into TEST SELECT and press
TEST.
Look for this display:

© 0 0 06

At this point in the test, several numbers will

appear on the display. Wait for readout
display of PASS.

0099
(BLANK)
8888
(BLANK)
NOTE

Proceed to next page.

@

0066

STE/ICE is bad. Replace.

TEST NO. TEST

66/99 CONFIDENCE TEST
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DCA MODE GO CHAIN TESTS - CONTINUED

DCA
GO_'I/ MODE
PASS
NOTE
Does the VTM display PASS? The VTM can fail Confidence Test if a bad

Y PE(EJQASP ;(IB’EG transducer is connected to it. If the VTM fails
Confidence Test when powered by W1 (DCA
mode), remove all cables from the VTM and

connect only W5, then clip W5 to the vehicle
batteries. If it passes Confidence Test this

way, there is a bad transducer in the vehicle’s

DCA. If it fails, the VTM has failed internally.
Repeat step 3. Refer to TM 9-4910-571-12&P.
Does the VTM display PASS?
YES @ STE/ICE is bad. Replace.

MEASURE BATTERY VOLTAGE:

¢ Dial 67 into TEST SELECT and press and release TEST.
e  Watch the display and verify that the battery voltage is
above 22.

Is the battery voltage above the limit?

NOTE
YES @ After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and
that no other problems exist.
e  Check VTM connections.
e  Clean battery terminals.
s Check battery specific gravity.
e  Charge battery, if necessary.
e  Troubleshoot power cable W5.
NOTE
DCA tests 10, 67, 68, 82 and 84 do not
require a VIN.
5
NOTE
ENTER TEMPORARY VEHICLE IDENTIFICATION NUMBER Temporary VIN 08 is used to allow testing
(VIN): I to continue until a permanent VIN is
— assigned.
e  Dial 60 into TEST SELECT and press TEST.
¢ When UEH appears, dial the temporary vehicle identification
number (08) into TEST SELECT and press TEST.
e The number 8 will appear briefly on the display followed by
the message E010. UEH
PROMPTING
Proceed to GO2. MESSAGE

0007 00-7
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DCA MODE GO CHAIN TESTS - CONTINUED

DCA
cot MODE
6
DISPLAY VIN:

e  Dial 61 into TEST SELECT.

e  Press and release TEST.

s The number 8 will appear on the display.

e s the number 8 displayed?

Repeat step 6.

>l@

Is the number 8 displayed?

7 - elo—

DISPLAY DCA ID CLASS:

e  Dial 62 into TEST SELECT.
. Press and release TEST.

e The number 4 will appear on the display. Check STE/ICE wiring hamess and
connections. Correct problem if necessary.

. Is the number 4 displayed?

—ele—
———————» Problem corrected.
Proceed to GO 2.
No wiring problem.
Repeat test 7.
Does the number 4 appear? Return to step 6.

OO
Replace STE/ICE.

STE/ICE is bad. Replace.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00
DCA MODE GO CHAIN TESTS - CONTINUED
DCA
Go2 MODE
1
CAL
CONDITION CURRENT PROBE-DO OFFSET:
* Dial 72 into TEST SELECT.
e  Press and hold TEST until CAL message appears on the P'\Fzggsp ;él\:EG
display.
e Release TEST.
e Wait for offset value to appear. TEST NO. TEST
. . STARTER CURRENT
o Isthe offset value within the limits of -225 to +225? 72 FIRST PEAK

()

MEASURE STARTER CURRENT - FIRST PEAK:

Shut off fuel.
Press TEST momentarily.
Wait for prompting message GO to appear on the display.

When GO appears, crank engine until OFF or an
error message is displayed.

Is a number displayed?

Proceed to next page.

Proceed to TM 9-4910-571-12&P
for offset fault isolation.

GO

OFF

PROMPTING
MESSAGE

NOTE
While cranking engine with bad or discharged
batteries, it is possible for the VTM to lose power and
come on again after the cranking was stopped,
displaying - - - -. If this ever occurs, proceed
immediately to NG81 (pg 0007 00-29).

NOTE
If engine does not crank, go to NG20 (pg 0007 00-19).
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

—e®

DCA

FIRST PEAK
VEHICLE CURRENT
D7G 1100-1700 AMPS

Is the first peak current reading within spec?

—ele

MODE

Proceed to NG20

(pg 0007 00-19 ).

Proceed to GO3.

GO3

0007 00-10
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DCA MODE GO CHAIN TESTS - CONTINUED

GO3 DCA

-/ MODE

CAUTION
Check oil level before starting engine.

CHECK ALL FLUID LEVELS:

e Check oil level. Add oll if necessary.

e Check coolant level. Add coolant if necessary.

e Check battery electrolyte level. Add distilled water if
necessary.

START ENGINE:

e  Try to start engine (set throttle at low idle).

¢  Does the engine crank and start?

YES —.7 Does the engine crank?
e Turn off tractor battery
disconnect switch.
e  Proceed to NG20 (pg 0007

00-19).

Proceed to NG30 (pg 0007 00-20).

CHECK OIL PRESSURE GAGE:

e  Check the oil pressure gage.

Proceed to next page.
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DCA MODE GO CHAIN TESTS - CONTINUED

DCA

-/ MODE

Does the oil pressure gage read normal (in
green range at low idle)?

e  Stop vehicle engine.
4@__@ e  Proceed to TK Mode, NG05
(pg 0007 00-47).

TK MODE
Does the ammeter gage read normal? NGO5
4@_ Proceed to G04.

G04

Proceed to step 4.
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DCA

G°_3/ MODE

CHECK GAGES:

e  Check all other vehicle gages for normal reading.

e Do all gages show normal readings?

Did the suspect gage stay at zero or
YES immediately go to full scale when the
engine was started?

Proceed to G04. .
e  Stop engine.
e Locate and correct problem.

G04

Replace gage.

NOTE
After completing repair, rerun the GO-
Chain tests to verify that the problem is
fixed and that no other problems exist.
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DCA MODE GO CHAIN TESTS - CONTINUED

DCA

MODE

SET ENGINE SPEED:

Turn headlights and accessories on.

Increase engine speed above low idle (do not use full

throttle).

Does ammete

r read normal? e If necessary, repair or replace defective wire(s).

e  Check wiring and ammeter with the VTM.

e If necessary, replace ammeter.

Is problem corrected?

Turn off headlights and accessories.

Stop engine.
Proceed to GO5.

G05

—e1®

Rerun the GO-Chain tests to verify that the
problem is fixed and that no other problem exists.

e  Turn headlights and accessories off.

e  Turn engine off.
e  Proceed to NG50 (pg 0007 00-21).

NG50
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

CHECK FOR LEAKS AND COOLANT TEMPERATURE:

Check the vehicle for oil, fuel and coolant leaks. Repair any
leaks.

Warm up the engine to normal operating temperature (mid
point of green range on engine water temperature gage).

Does temperature gage read within the limits after
a normal warmup period?

DCA
MODE

Troubleshoot engine and cooling system for high
YES temperature. If no problems are found, go to TK

Mode, NG31 (page ).

Proceed to step 2.

NOTE

After completing repair, return to the GO-
Chain tests to verify that the problem is
fixed and that no other problems exist.
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

DCA

=)

CHECK OIL PRESSURE:

Dial 10 into TEST SELECT and press TEST.
Increase RPM to 2000 RPMs.
Watch the vehicle oil pressure gage.

Verify that the oil pressure is normal (in green range on

engine oil pressure gage).

MODE

NOTE

wiring and rpm sensor.

If VTM does not display RPM, check DCA

Is the oil pressure within the limits specified?

NOTE

Speeds given are approximate. If exact
speed cannot be reached, check oil
pressure at closest possible speed.

OO,

Proceed to G06.

GO6

TEST NO.

TEST

10

ENGINE RPM

(pg 0007 00-47).

Proceed to TK Mode, NG05

TK MODE

NG05
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

GO6

CHECK GOVERNOR OPERATION:

e  Watch the VTM display.

*  Gradually increase the engine speed to high idle speed 2090

RPM + 50 RPM.
CAUTION
Do not allow engine speed to exceed
2200 RPM.

Is the engine high idle speed within limits?

DCA
MODE
TEST NO. TEST
10 ENGINE RPM
(AVERAGE)

Adjust governor control linkage.
Troubleshoot engine and correct the problem.

CHECK THE ENGINE AT DECELERATOR SPEED:

Push decelerator pedal to obtain decelerated engine speed of
980 + 30 RPM.

Is engine speed within limits?

Adjust decelerator control linkage.

Proceed to G07.

GO7
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0007 00

DCA MODE GO CHAIN TESTS - CONTINUED

_

CHECK THE ENGINE AT LOW IDLE SPEED:
e  Set throttle at low idle (670 + 30 RPM).

that the low idle speed remains within tolerance.

e  Watch the VTM readout display for about 10 seconds to verify

Is the engine low idle speed within limits?

DCA
MODE
TEST NO. TEST
10 ENGINE RPM
(AVERAGE)

Adjust governor control linkage.
Troubleshoot engine and correct the problem.

End of GO testing.

Proceed to NO-GO testing as required.
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DCA MODE NO-GO CHAIN TESTS

NG20 DCA

-/ MODE

TRY TO CRANK ENGINE:

e  Turn battery disconnect switch ON and turn start switch to
START position. Listen to starting motor.

e  Does the starter sound like it is running overspeed?

—@ Proceed to NG80 (pg 0007 00-23).

2 NG80
(70)
CHECK TEETH ON FLYWHEEL: U
e  Check for missing and/or damaged teeth on flywheel.
Replace flywheel.
e  Are the teeth good?
NOTE

After completing repair, rerun the GO-Chain tests to
verify that the problem is fixed and that no other
problems exist.

Replace starter.
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

NG30

DCA

_/

MODE

CHECK CRANKING SPEED:

Shut off fuel.

Dial 10 into TEST SELECT and press TEST.

Crank the engine and watch the readout display.
Compare the result with the minimum cranking speed of
100 RPM.

TEST NO.

TEST

10

ENGINE RPM
(AVERAGE)

Is the cranking speed OK?

Proceed to NG80 (pg 0007 00-23).

CHECK FUEL SUPPLY:

Verify that there is fuel in the tank.
If fuel filters have been changed or if fuel tank has been run

NG80

dry, bleed air out of fuel system as necessary.

Drain any water from the fuel filters. Continue to drain until
fuel appears.

Check for kinked, flattened or broken fuel lines from the tank
to the filters and engine.

Check fuel pressure gage for indication of clogged fuel filters.

If engine still does not start, proceed to TK mode,

NOTE
After completing repair, rerun the GO-Chain tests to

NG30 (pg 0007 00-51) for testing fuel supply
pressure.

verify that the problem is fixed and that no other
problems exist.
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DCA MODE NO-GO CHAIN TESTS - CONTINUED
DCA
NGf"/ MODE
1
CHECK ALTERNATOR OUTPUT VOLTAGE:
TEST NO. TEST
e  Turn on lights and accessories. ALTERNATOR
e  Set engine speed to high idle. 82
e Dial 82 into TEST SELECT and press TEST. OUTPUT VOLTAGE
ALTERNATOR
o Isthe voltage between 26.5 and 29.5? 84 N\f&'ﬁrﬂég ggg'f

—elo—

Check for bad connections or broken cables in
charging system output and ground circuits.

Proceed to step 2.

After completing repair, rerun the GO-Chain tests to
verify that the problem is fixed and that no other

problems exist.

NOTE

If voltage is still not within the specified limits,
replace alternator.
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0007 00

STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA
MODE

=)

ALTERNATOR NEGATIVE CABLE VOLTAGE DROP:

Dial 84 into TEST SELECT and press TEST.
Set engine speed to high idle.

Is the cable drop less than 0.05 volts?

YES —@

Inspect and clean all ground cables from
alternator, starter, engine and batteries and

Replace alternator.
check for integrity. Repair as necessary.

NOTE
After completing repair, rerun the GO-Chain tests to
verify that the problem is fixed and that no other

problems exist.
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DCA MODE NO-GO CHAIN TESTS - CONTINUED
DCA
NG_“/ MODE
NOTE
While cranking the engine with bad or discharged TEST NO. TEST
batteries, it is possible for the VTM to lose power and STARTER CIRCUIT
come on again after the cranking has stopped, 74 RESISTANCE

displaying - - - -. If this occurs, clean battery posts
and clamps and try again. If VTM still loses power,
connect the VTM power cable to good batteries in
another vehicle and perform the following tests using

display.
e Release TEST.
e  Wait for offset value to appear.

the test probe cable W2.
1
DO CURRENT PROBE OFFSET: CAL
e Dial 74 into TEST SELECT.
. PROMPTING
e  Press and hold TEST until CAL message appears on the MESSAGE

. Is the offset value within the limits of -225 to +225?

Proceed to TM 9-4910-571-12&P for
offset fault isolation.

GO

CHECK STARTER CIRCUIT RESISTANCE:

Shut off fuel.

Press and release TEST.

When GO appears, attempt to crank engine.

Stop cranking the engine when the VTM displays OFF or an
error message.

OFF

PROMPTING
MESSAGE

Is a number displayed?

NOTE
Error message indicates short circuit, frozen starter

Proceed to next page.

or tight engine.
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

NG80

Compare the number to the test limits
in the table below.

STARTER CIRCUIT

VEHICLE RESISTANCE
(MILLIOHMS)
D7G 20 MAX

Proceed to next page.

NO

DCA
MODE

Is GO still displayed?

o

Is E013 displayed?

Is this the third time E013 was
displayed for test 747

Try to crank engine.

If GO is still displayed after
cranking, starter is not being
energized.

Go to step 3.

YES —@

Check wiring to starter for short circuits. Repair as necessary.

Repeat step 2.

If wiring is OK, proceed to NG150 (pg 0007 00-30).

0007 00-24
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA

=)

limits specified in the table?

Is the starter circuit resistance within

Problem due to either weak batteries
or tight engine.

Go to Battery Tests, NG81 (pg 0007
00-27).

NG81

MODE

—ele

Is resistance high?

o—

Look for short in starter circuit.

If none is found, replace starter.

Resistance is high in starter circuit.
Proceed to step 3.

After completing repair, rerun the GO-Chain tests
to verify that the problem is fixed and that no

NOTE

other problems exist.
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA

NG80

_/

MODE

CHECK STARTER SOLENOID:

o  Aftempt to start engine while listening for clicking
solenoid.

of starter

e  Does the starter solenoid click?

Check switches, wiring, relays and circuit breakers
to starter solenoid. If a multimeter is needed, use
the VTM.

CHECK STARTER VOLTAGE:

Dial 68 into TEST SELECT and press TEST.
Crank the engine and observe the displayed voltage.

NOTE

After repair, rerun the GO-Chain tests to verify that
the problem is fixed and that no other problems exist.

Is the voltage above 19 volts?

TEST NO. TEST
68 STARTER MOTOR
VOLTAGE

Check starter solenoid voltage. See TK
Mode, NK80 (pg 0007 00-56).

Check starter negative cable voltage
drop. See TK Mode, NG80 (pg 0007

00-56).

TK MODE
NG80

TK MODE
NG80
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA

NG81 MODE

TEST NO.

TEST

75

BATTERY INTERNAL
RESISTANCE
CHANGE

MEASURE BATTERY RESISTANCE CHANGE:

«  Dial 75 into TEST SELECT. Push and release TEST. Go

e  Does GO appear? PROMPTING
MESSAGE

necessary, and repeat step

e  Error message is displayed.
—@ e Referto TM 9-4910-571-12&P, correct as

1.

e  Shut off fuel.
e  Engage engine starter until OFF appears on the display.

e Wait for display to change. OFF

. Is a test value displayed?

PROMPTING
MESSAGE

NO @ Proceed to next page.

If display shows GO, there is a bad
connection in the starter circuit. Check
cables and connections to starter and
retest. If display still shows GO, then
you may have a very poor battery.

If display shows .9.9.9.9, there may be
a bad connection on a battery. Clean
and tighten battery connections and
retest.

If display shows - - - - or .9.9.9.9, a
battery may be in a discharged state.
Check battery electrolyte level, charge
battery and then retest.

If display shows E013 three NOTE

consecutive times, or - - - - or .9.9.9.9 After completing repair, rerun the GO-chain tests to
after a battery has been charged, verify that the problem is fixed and that no other
replace battery. problems exist.
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA

=)

Compare the

resistance change given below.

reading with the

VEHICLE

MAXIMUM RESISTANCE CHANGE

D7G

20 MILLIOHMS/SEC

Is the battery

than the above limit?

resistance change less

e Shut off fuel.

display.

MEASURE BATTERY INTERNAL RESISTANCE:
e Dial 73 into TEST SELECT and press TEST.
s If GO appears, engage starter until OFF appears on VTM

e If error message appears, refer to TM 9-4910-571-12&P.
Correct as necessary and repeat test.

MODE

TEST NO.

TEST

73

BATTERY INTERNAL
RESISTANCE

Proceed to next page.

GO

OFF

Is test value displayed?

PROMPTING
MESSAGE

Proceed to next page.

VEHICLE

MAXIMUM RESISTANCE

D7G

8 MILLIOHMS

Is the battery resistance less than the

Proceed to step 3.

above limit?
BATTERIES ARE OK:

Proceed to NG150 (pg 0007 00-30).
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

NG81

DCA

Check battery electrolyte level.
Clean battery terminals.
Check battery specific gravity.
Charge batteries if necessary.
Repeat test.

MODE

NOTE
If batteries fail in freezing weather, crank engine for 5

If batteries have been charged and battery
resistance change is still greater than the limit,
replace batteries.

seconds and retest. This will warm the batteries
slightly.

0007 00-29

NOTE

After completing repair, rerun the GO-Chain tests to
verify that the problem is fixed and that no other
problems exist.
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0007 00

DCA MODE NO-GO CHAIN TESTS - CONTINUED

DCA

NG1-50/ MODE

CHECK ENGINE TIGHTNESS:

e Rotate the engine by hand and check for
tightness.

Does engine rotate freely?

¢ Remove starter motor. Rotate the engine by

hand and check for tightness. If engine still
does not rotate, install starter.

e |solate problem and repair as necessary.

Replace starter motor.

NOTE
After completing repair, rerun the GO-chain tests to
verify that the problem is fixed and that no other
problems exist.
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TK MODE GO CHAIN TESTS

GO1 TK MODE

_/

CAUTION

. Do not connect or disconnect the VTM while
the tractor is running.

. Connect the P1 of power cable W5 to J1 on
the VTM before connecting the clips to the
battery.

1 CONNECT BATTERY POWER TO VTM:

° Pull OFF the VTM power switch. .8.8.8.8

. Connect P1 of the power cable W5 to J1 on the VTM.

. Connect the red clip of cable W5 to the positive terminal of
the tractor battery.

. Connect the black clip of power cable W5 to the negative
terminal of the vehicle battery.

. Check that all connections are correct and secure.

e  Push ON the VTM power switch.

e  Verify that the display indicates .8.8.8.8 for approximately 2 .
seconds and then changes to - - - -.

Does the VTM display .8.8.8.8 and then change to - - - -?

AFTER 2 SECONDS

4@_ _@ Proceed to next page.

Proceed to step 2.
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Go1 TK MODE
Does display light up?
¢ Ifonly a portion of .8.8.8.80r----is
displayed, a display module may be burned
@ —@7 out. Refer to TM 9-4910-571-12&P for module
replacement.
e  Retumn to step 1.
1
¢ Pull OFF power switch.
e  Check power cable W5 for correct connections.
e  Check and clean all battery connections.
e Push ON the power switch.
e  Does the VTM display .8.8.8.8 and then change to - - - -?
No power for VTM, connect to a known 8888
@ @ good battery to see if problem is the e
vehicle or the VTM.
Proceed to step 2. .

e Pull OFF the power switch.

. Use power cable W5 to connect to a known good battery.

. Push ON the power switch. ———

2 _ s
e  Does the VTM display .8.8.8.8 and then change to - - - -7 AFTER 2 SECONDS

o ———.

e  Proceed to TM 9-4910-571-128&P for fault
isolation of cable W1.

If cable is bad, replace cable.

¢ If cable is good, replace STE/ICE.

Check the tractor battery el
Clean battery terminals.

Check battery specific gravity.

Charge tractor battery.

ectrolyte level.

Return to step 1.
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TEST NO.

TEST

66/99

GO1
CONFIDENCE TEST

RUN CONFIDENCE TEST:

. Dial 66 into TEST SELECT and press and release TEST.
e Wait for a readout of 0066 on the VTM.

TK MODE

0066

s Does the VTM display and hold 00667

(-

J

Pull OFF power switch.
Push ON the VTM power switch.
Verify that the display indicates .8.8.8.8 for

approximately 2 seconds and then changes to - - - -.

Re-dial 66 and press TEST.

Does the VTM display and hold 0066?

Dial 99 into TEST SELECT. Press and
release TEST.

HE

Look for this display:

STE/ICE is bad. Replace.

Check display to assure that 0099, blank and

display are not on, refer to TM 9-4910-571-128P
and replace display module.

NOTE

@ 0099 .8.8.8.8 appear correctly. If all segments of
@ (Blank)
@ .8.8.8.8
@ (Blank)
NOTE

At this point in the test, several numbers will

appear on the display. The numbers displayed

Proceed to next page.

indicate the VTM is going through confidence
test. Wait for a readout display of PASS.
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TK MODE

=)

Does the VTM display PASS?

PASS

Proceed to TM 9-4910-571-12&P for

offset fault isolation.

Proceed to step 3.

0007 00-34

NOTE

The VTM can fail confidence test if a bad
transducer is connected to it. If the VTM fails
confidence test when powered by power cable
W5, disconnect all cables from J2, J3 and J4 on
VTM and try again. If it passes, one of the tractor
transducers is bad. If it fails, the VTM has failed
internally.
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0007 00

TK MODE GO CHAIN TESTS - CONTINUED

TK MODE

GO1

Dial 67 into TEST SELECT and press and release TEST.
Watch the display and verify that the battery voltage is

above 22.

MEASURE BATTERY VOLTAGE:

Is the battery voltage above the limit?

Check VTM connections.
Clean battery terminals.
Check battery specific gravity.

Proceed to G02.

G02

0007 00-35

Charge battery, if necessary.
Troubleshoot power cable W5.

NOTE

After completing repair, rerun the GO-Chain tests
to verify that the problem is fixed and that no
other problems exist.
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G02 TK MODE

_

CAUTION

e  Turn vehicle engine off before installing
pulse tachometer.

e  Clean all mounting surfaces before installing
the transducer, to prevent the entry of
foreign substances that may damage the
engine or transducer.

NOTE

Typical transducer hookup drawing is provided in
TM 9-4910-571-12&P.

INSTALL PULSE TACHOMETER:

e Disconnect tractor pulse tachometer.

e Install pulse tachometer, TK item 34, in place of the removed
pulse tachometer.

e  Connect P1 of the transducer cable W4 to J2 on the VTM. Be
sure cable W4 is clear of belts and fan blade.

e  Connect P2 of the transducer cable to the connector on the
pulse tachometer.

Go to G03.

G03
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TK MODE

=)

CAUTION

Check oil level before starting engine.

CHECK ALL FLUID LEVELS:

¢  Check oil level. Add oil if necessary.

e Check coolant level. Add coolant if necessary.

e  Check battery electrolyte level. Add distilled water if
necessary.

START ENGINE:

e Try to start the engine (set throttle at low idle).

e  Does the engine crank and start?

_@__@ Does the engine crank?
3 —— ()

CHECK OIL PRESSURE GAGE:

Check the oil pressure.

Proceed to NG30 (pg 0007 00-51). e Tum off battery disconnect switch.
e  Proceed to NG20 (pg 0007 00-50).

= @

Proceed to next page.
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G(i3/ TK MODE

Does the oil pressure gage read normal
(in green range at low idle)?

YES e  Stop engine.
e Proceed to NGO5 (pg 0007 00-42).

Does the ammeter read in green range? NGO5

YES Proceed to G04.

Proceed to step 4.

G04
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GO03 TK MODE

_

CHECK GAGES:

e  Check all other vehicle gages for normal reading.

e Do all gages show normal reading (green range)?

Did the suspect gage stay at zero or
YES —@ immediately go to full scale when the engine

was started?

Proceed to G04. 4@—

Replace gage. Stop engine. Locate and correct problem.

G04

NOTE

After completing repair, rerun the GO-Chain tests to
verify that the problem is fixed and that no other
problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00
TK MODE GO CHAIN TESTS - CONTINUED
DCA
Go4 MODE
1
SET ENGINE SPEED:
TEST NO. TEST
e  Turn headlights and accessories on.
o Increase engine speed above low idle (do not use full 67 BATTERY VOLTAGE
throttle).

. Dial 67 into TEST SELECT and press

26.5-29.5 VDC.

MEASURE BATTERY VOLTAGE:

o  Watch the display and verify that the battery voltage is within

TEST.

Is the battery voltage within limits?

—ele

Does ammeter read in green range?

Proceed to next page.

. Check wiring and ammeter with the VTM.

. If necessary, repair or replace defective
wire(s).

. If necessary, replace ammeter.

Turn off headlights and accessories.
Stop engine.
Proceed to GOS.

NOTE

After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and
that no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE GO CHAIN TESTS - CONTINUED

G(-)-4/ TK MODE

Is the battery voltage low?

e  Battery voltage is high.

*  Replace the regulator.
¢  Replace alternator if regulator

replacement does not correct problem.

e  Allow vehicle to run for 5 minutes and watch the VTM display.

e |s battery voltage within limits?

e Turn off headlights and accessories off.
YES e Turn engine off.
. Proceed to NG50 (pg 0007 00-54).

Does ammeter read in green range? NG50

. Check wiring and ammeter with the VTM.

. If necessary, repair or replace defective
wire(s).

. If necessary, replace ammeter.

e Turn off headlights and accessories.
e  Stop engine.
e  Proceed to GO5.

NOTE

After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and
that no other problems exist.

G05
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE GO CHAIN TESTS - CONTINUED

—/ TK MODE

CHECK FOR LEAKS AND COOLANT TEMPERATURE:

Check the vehicle for oil, fuel and coolant leaks. Repair any
leaks.

Warm up the engine to normal operating temperature (mid
point of green range for engine water temperature gage).

Does the voltage gage read within the limits
after a normal warmup period?

YES NO Troubleshoot engine and cooling system. If
no problems are found, replace gage.

Proceed to step 2.

NOTE

After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and
5 that no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE GO CHAIN TESTS - CONTINUED

G(ii/ TK MODE
2 NOTE
CHECK OIL PRESSURE: . Speeds given are approximate. If exact
speed cannot be reached, check oil
Dial 10 into TEST SELECT and press TEST. pressure at closest possible speed.

Increase RPM to 2000 RPM.

Watch the tractor oil pressure gage.

Verify that the oil pressure is normal (in green range on
engine oil pressure gage).

e |f VTM does not display RPM, proceed
to TM 9-4910-571-12&P for tachometer
fault isolation.

TEST NO. TEST

Is the oil pressure within the limits specified?

10 ENGINE RPM

YES —@ Proceed to NGO5 (pg 0007 00-47).

NG05

Proceed to GO6.

G06
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE GO CHAIN TESTS - CONTINUED

Go06

CHECK GOVERNOR OPERATION:
o  Watch the VTM display.

2090 RPM + 50 RPM.

. Gradually increase the engine speed to high idle speed,

CAUTION

Do not allow engine speed to exceed
2200 RPM.

Is the engine high idle speed within limits?

(D

TK MODE
TEST NO. TEST
10 ENGINE RPM

Adjust governor control linkage.
Troubleshoot engine and correct the problem.

CHECK THE ENGINE AT DECELERATOR SPEED:

Push decelerator pedal to obtain decelerated engine speed of
980 + 30 RPM.

Is engine speed within limits?

Proceed to step GO7.

Go7

Adjust decelerator linkage.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00
TK MODE GO CHAIN TESTS - CONTINUED
Go7 TK MODE
CAUTION
Do not perform the power test if the engine
temperature is above normal operating TEST NO. TEST
temperature. However, the engine should be at
ogslr:ru?egs ttemperature before performing the 12 POWER TEST
P - (RPM/SEC)
NOTE
Engine has to be running below 1000 RPM
before power test starts.
1
CIP
PERFORM POWER TEST:
e Dial 12 into TEST SELECT and press and release TEST.
¢  Wait for prompting message CIP to appear. PS(E)SMSP ,&rcl;'\éG
e When CIP appears, rapidly move governor control lever to
high idle position until VTM displays a number.
e  Return governor control to low idle position.
¢  RPM/SEC should be displayed.
RPM/SEC

VEHICLE RPM/SEC

D7G TBD

Is correct data displayed?

—e'le

Proceed to NG90 (pg 0007 00-60).

Proceed to G08.

G08
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE GO CHAIN TESTS - CONTINUED

Go8

1

CHECK THE ENGINE AT LOW IDLE SPEED: TEST NO. TEST
. Dial 10 into TEST SELECT and press and release TEST.
«  Setthrottle at low idle speed (670 + 30 RPM). 10 ENGINE RPM
e  Watch the VTM readout display. Verify that the low idle speed

remains within limits.
Is the engine low idle speed within limits?
YES NO e  Adjust governor control linkage.
¢  Troubleshoot engine and correct the problem.

End of GO Testing.

Proceed to NO-GO testing as required.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS

=)

INSTALL TRANSDUCER - DO OFFSET:

Stop vehicle engine.

Install pressure transducer (blue stripe).

Connect P1 of the transducer cable W4 to J3 on the VTM.
Connect P2 of the transducer cable to the connector on the
pressure transducer.

Dial 50 into TEST SELECT.

Press and hold TEST until CAL message appears on display.
Release TEST.

Wait for offset value to appear on the display.

Is the offset value within the limits of -150 to +1507?

TK MODE
TEST NO. TEST
01 INTERLEAVE
50 0-1000 PSIG
PRESSURE
CAL
PROMPTING
MESSAGE

Proceed to TM 9-4910-571-12&P for offset
YES X X
fault isolation.

Proceed to step 2.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TTK MODE NO-GO CHAIN TESTS - CONTINUED

NGO05 TK MODE

_

2
CHECK OIL PRESSURE: PASS
Dial 01 into TEST SELECT and press TEST.
When PASS appears, dial 50 into TEST SELECT. Press and Psgg';;é"ée

release TEST. VTM will not display RPM and oil pressure
alternately.

Start the tractor engine and hold at 2000 RPM.

Check the VTM display for correct oil pressure, 49 psi to
71 psi.

e Is the oil pressure within limits?

Proceed to next page.

Replace gage.

0
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NGO05 TK MODE

e  Stop engine.

¢ Move pressure transducer to inlet side of oil
filter.

e  Reinstall plug in engine oil gallery.

e  Start the tractor engine and hold at 2000 RPM.

e  Check the VTM display for correct oil pressure
(49 psi minimum).

Is the oil pressure within limits?

. Stop the engine immediately.

@ . Replace oil filter.

e Ifreading is still bad, troubleshoot
lubrication system.

e  Troubleshoot lubrication system.
e  Correct problem.

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG20

_/

TRY TO CRANK ENGINE:

e Turn on battery disconnect switch and turn start switch to
START position. Listen to starting motor.

o  Does the starter sound like it is running overspeed?

TK MODE

YES Proceed to NG80 (pg 0007 00-56).

NG80

CHECK TEETH ON FLYWHEEL.:

Remove starting motor.
Check for missing and/or damaged teeth on flywheel.

Are all teeth good?

Replace starter.

@ Replace flywheel.

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG30

CHECK CRANKING SPEED:

Shut off fuel.

Dial 10 into TEST SELECT and press TEST.

Crank the engine and watch the readout display.

Compare the result with the minimum cranking speed of 100
RPM.

TK MODE
TEST NO. TEST
10 ENGINE RPM
(AVERAGE)

Is the cranking speed OK?

Proceed to NG80 (pg 0007 00-56).

o Verify that there is fuel in the tank.

o Iffuel filters have been changed or if fuel tank has been run
dry, bleed air out of fuel system as necessary.

. Drain any water from the primary fuel filter. Continue to drain
until fuel appears.

e  Check for kinked, flattened or broken fuel lines from the tank
to the filters and engine.

CHECK FUEL SUPPLY:

Proceed to step 3.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00
TK MODE NO-GO CHAIN TESTS - CONTINUED
NGiiO/ TK MODE
3 TEST NO. TEST
INSTALL TRANSDUCER:
50 0-1000 PSIG
e Install pressure transducer (blue stripe, TK 17) in the outlet PRESSURE
side of the secondary fuel filter.
. Connect P1 of transducer cable W4 to J3 on the VTM.
. Connect P2 of the transducer cable W4 to the connector on
the transducer.
e Dial 50 into TEST SELECT.
. Press and hold TEST until CAL message appears on the CAL
display.
e Release TEST.
o  Wait for offset value to appear on the display. PROMPTING
MESSAGE
e Is the offset value within the range of -150 to +150?

()

Proceed to step 4.

Proceed to TM 9-4910-571-12&P for
offset fault isolation.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

=)

e  Press TEST momentarily.

CHECK FUEL SUPPLY PRESSURE DURING CRANK:

e  Crank the engine and watch the readout display.
. The number on the display should be above 3 psi.

Is the fuel pressure above 3 psi?

TK MODE

. Remove transducer from fuel
filter. Reinstall plug.

. If engine still does not start,
troubleshoot the engine and take
necessary corrective action.

e  Move pressure transducer to inlet side of the fuel filters in
place of fuel pressure gage.

(::) . e  Crank engine and watch readout display.

. Is the fuel pressure above 3 psi?

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that

CAUTION

no other problems exist. Remove transducer before attempting to start
engine. Reinstall fuel pressure gage.

e Check fuel lines and hoses for
restriction.

* Replace fuel transfer pump.

. If engine still does not start,
troubleshoot engine and repair as
necessary.

Replace fuel filters.

Attempt to start engine.

If engine still does not start,
troubleshoot fuel system and take
necessary corrective action.

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINU

NG5S0

ED

WARNING

Turn tractor engine off.

TK MODE
TEST NO. TEST
01 INTERLEAVE RPM
03 DISPLAY MAX VALUE
DETECTED FOR NEXT TEST
90 0-1500 AMPS DC

INSTALL CURRENT PROBE:

positive cable connected to the starter.

current probe is closed.
e  Crank engine for several cycles with fuel shut off.

e  Clamp the current probe, TK Item 11, around the battery

. Point the arrow on the probe toward the starter. Make sure

BATTERY

DO CURRENT PROBE OFFSET:

e  Turn off all tractor electrical power.
o  Dial 90 with TEST SELECT.

display.
e Release TEST.
e Wait for the offset value to appear on the display.

e  Press and hold TEST until CAL message appears on the

CAL

PROMPTING
MESSAGE

o Is the offset value within the limits of -225 to +225?

Proceed to TM 9-4910-571-12&P for
offset fault isolation.

*  Remove current probe from battery
cable.

e  Startengine.

o Install current probe around the battery
positive cable.

. Point the arrow on the probe toward the

battery.

Proceed to step 3.

BATTERY

STARTER

PROBE
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG50

TK MODE

CHECK ALTERNATOR OUTPUT CURRENT:

e Dial 01 into TEST SELECT and press and release TEST.
¢  When PASS appears, dial 03 into TEST SELECT and press

and release TEST.

e When PASS appears, dial 90 into TEST SELECT and press

and release TEST.

e VTM will alternately display maximum charging current and

RPM.

e  Start engine. Tumn on tractor lights and accessories.
e  Setengine speed to 2000 RPM.
«  Watch the VTM readout display and verify that alternator

output current is 50 amps.

Is the output current low?

e  Output current is greater. Use current
probe to locate accessory or wire drawing

—ele

Shut engine and tractor
accessories off.
Remove current probe.

e  Check the alternator drive belts for proper tension.

CHECK DRIVE BELTS:

e  Are the belts OK?

exc ive current.
. If current is going into batteries, check
electrolyte level and specific gravity.

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.

YES Adjust or replace belts. —

voltage.

Proceed to DCA Mode, NG50 (pg 0007
00-21) for testing alternator output

DCA MODE,
NG50
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG80

INSTALL TEST PROBE CABLE:

Connect P1 of test probe cable W2 to J4 on VTM.
Connect the red and black clips together.

TK MODE
TEST NO. TEST
STARTER NEGATIVE CABLE
DROP
89
STARTER SOLENOQID
VOLTAGE

DO TEST PROBE CABLE OFFSET:

Dial 89 into TEST SELECT.

Press and hold TEST until CAL message appears on the
display.

Release TEST.

Wait for the offset value to appear on the display.

CAL

Is the offset value within the limits of -6.8 to +6.8?

PROMPTING
MESSAGE

Proceed to TM 9-4910-571-128&P for
offset fault isolation.

STARTER NEGATIVE CABLE VOLTAGE DROP:

«  Connect black clip of test probe cable W2 to the negative
battery terminal.

e  Connect red clip of test probe cable W2 to the ground
terminal of the starting motor.

e  Press and release TEST.

e  Crank the engine and observe the displayed voltage.

e s voltage drop less than 0.057

Inspect and clean all ground cables from

YES starter, engine and batteries and check for

integrity. Repair if necessary.

Replace starter.

NOTE

After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG80

TK MODE

_

CHECK STARTER SOLENOID VOLTAGE:

starter solenoid.
e  Crank the engine and observe the displayed voltage.

. Move red clip of test probe cable W2 to positive terminal of

o s the starter solenoid voltage above 19 volts?

(o)

Proceed to NG81 (pg 0007 00-58).

NOTE

As a guide, the voltage drop across a
connection should be less than 0.1 volt and the
drop across a cable should be less than 0.2
volts. Check the voltage drop across the
solenoid, and all cables/connections on the
positive side of the starter circuit. Use the
procedure outlined below for each voltage drop
check.

NG81

MEASURE VOLTAGE DROP:

e Dial 89 into TEST SELECT.

e  Connect the clip leads of test probe cable W2 across the part
to be measured.

e  Press and release TEST.

e«  Engage the starter.

e  Compare voltage drop on the display with the specification
given in this manual. If voltage information is not available,
see the above NOTE.

NOTE

After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.

e Repair or replace defective part.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG‘81/ TK MODE

1 TEST NO. TEST
CONDITION CURRENT PROBE-DO OFFSET:

90 BATTERY CURRENT

e Use P1 of fransducer cable W4 connected to J3 of VTM.
Connect P2 of transducer cable W4 to current probe.
Clamp current probe around positive starter cable. Point
arrow on current probe toward starter as shown.

Dial 90 into TEST SELECT.

Press and hold TEST until CAL message appears on display. CAL
Release TEST.

Wait for offset value to appear.

PROMPTING
MESSAGE

. Is the offset value within the limits of -225 to +225?

Proceed to TM 9-4910-571-12&P for
offset fault isolation.

Proceed to step 2. 2
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG81 TK MODE

_/

NOTE
While cranking the engine with bad or
discharged batteries, it is possible for the VTM
to lose power and come on again after the
cranking has stopped, displaying - - - -. If this
occurs, clean battery posts and clamps and try
again. If VTM still loses power, connect the
VTM power cable to good batteries in another
tractor and perform the following tests.

2
NOTE
MEASURE BATTERY CURRENT: In freezing weather if batteries fail, crank engine
for 5 seconds and retest. This will warm the
e  Press and release TEST. batteries slightly.
e  Crank engine for a few seconds with fuel off.

. Is battery current above 500 amps?

Check electrolyte level of batteries.
Clean all battery terminals.

Check specific gravity of batteries.
Charge batteries if necessary.

e  Batteries are OK

e  Check cables and connections to
starter.

e Ifwiring is OK, engine may be tight.
Troubleshoot engine and repair as
necessary.

If batteries have been charged and
current is still below the limit, replace
battery or batteries.

NOTE
After completing repair, rerun the GO-Chain
tests to verify that the problem is fixed and that
no other problems exist.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED 0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

TK MODE

=)

NOTE
Check tractor throttle linkage for full travel and
proper adjustment. Adjust/repair if necessary.

REPLACE AIR CLEANER - REPEAT TEST G06:

e Remove the air cleaner, elements and replace with new
elements.
. Repeat G06.

. Does the engine pass the power test with the new air cleaner
elements?

Rerun the GO-Chain tests to verify that
@——@7 the problem is fixed and that no other
problems exist.

Proceed to step 2.
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STE/ICE TROUBLESHOOTING PROCEDURES - CONTINUED

0007 00

TK MODE NO-GO CHAIN TESTS - CONTINUED

NG90

e Check air inlet.

CHECK AIR INTAKE SYSTEM:

e Isairinlet clogged?

=)

CAUTION
Do not perform more than 2
compression unbalance tests in a row
to prevent discharge of vehicle
batteries.

e  Clean air inlet, if necessary.

. If air inlet is clear, check pressure in
air inlet manifold and take necessary
corrective action.

TK MODE
TEST NO. TEST
14 COMPRESSION
UNBALANCE
NOTE

Engine must be at normal operating

temperature before performing
compression unbalance test.

Shut off fuel supply.

Wait for prompting message GO to appear.

RUN COMPRESSION UNBALANCE TEST:

Crank engine for 5 seconds to clean fuel from cylinders.
Dial 14 into TEST SELECT and press and release TEST.

®

e When GO appears, crank the engine.
- - - - indicating VTM is accepting data.

e  Wait for a number to be displayed.

e  Stop cranking when VTM displays OFF or EQ13.

e Just after starting to crank, the VTM display should change to

GO

e Does the VTM display TBD%?

OFF

Record data.

(=)

Does VTM display GO?

Does VTM display FAIL?

PROMPTING
MESSAGE

VTM displays EO13. This may indicate
discharged batteries or low cranking speed.
Also, cranking may have stopped during test.
Check and repeat the test.

End

of NO-GO chain.

END OF WORK PACKAGE

0007 00-61

Repeat step 3.

If FAIL message appears the second
time, run engine to charge and warm
engine batteries.

If FAIL appears the third time,
troubleshoot engine and take necessary
corrective action.

NOTE
After completing repair, rerun the GO-
Chain tests to verify that the problem is
fixed and that no other problems exist.
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SERVICE UPON RECEIPT 0008 00
GENERAL
1. When a used or reconditioned D7G Tractor is first received, determine whether it has been properly prepared for service

2.

and is in condition to perform its mission.
Follow the inspection and servicing instructions that follow.

INSPECTION INSTRUCTIONS

1.

N o o s

9.

Read and follow all precautions and instructions on DD Form 1397, Processing and Deprocessing Record for Shipment,
Storage and Issue of Vehicles and Spare Engines.

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

=3 |>
é WARNING

Solvent cleaning compound MIL-PRF-680 Type Ill is an environmentally compliant and low toxic
material. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in
well-ventilated areas. Keep away from open flames and other sources of ignition.

Clean any exposed metal parts coated with rust preventive compound. Use solvent cleaning compound (Item 4,[WP]

[0249 00).

Inspect equipment for any damage incurred during shipment. Check if equipment has been modified.

Check equipment against packing slip to ensure that shipment is complete. Report any discrepancies on SF Form 368.
Clean all external surfaces as needed. Touch up any paint scratches.

Remove all Basic Issue Item (BIl), Additional Authorization List (AAL), and Components of End Item (COEI) equip-
ment and stow in accordance with TM 5-2410-237-10.

Install exhaust extension on muffler (WP 0063 00).
If equipped with ripper, install ripper shankg (WP 0240 00).

SERVICING INSTRUCTIONS

1.

Service machine in accordance with PMCS instructions in TM 5-2410-237-10 and PMCS instructions in this man-
ual (WP_0009 00]|and WP 0010 00)} Schedule the next PMCS on DA Form 2404 or DA Form 5988-E, Equipment
Inspection and Maintenance Worksheet.

Refer to TM 5-2410-237-10 and perform functional checks of all major machine systems to ensure machine is ready for
operation. Remove all warning tags.

END OF WORK PACKAGE

0008 00-1
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS

AND SERVICES (PMCS) INTRODUCTION 0009 00

GENERAL

1. To ensure that the D7G Tractor is ready for operation at all times, it must be lubricated and inspected on a regular basis so

that defects may be found before they result in serious damage, equipment failure or injury to personnel.

2. The KEY in this work package lists the types, amounts and temperature ranges of the lubricants required for specified
intervals.

3. The Lubrication Chart at the end of this work package shows all Unit Maintenance level lubrication points for the D7G
Tractor.

4.  Table 1 in)WP 0010 00|contains systematic instructions on lubrications, inspections, adjustments and corrections to be
performed by Unit Maintenance to keep the D7G Tractor in good operating condition and ready for its primary mission.

5. For information on Corrosion Prevention and Control (CPC), refer to|WP 0001 00

EXPLANATION OF TABLE ENTRIES

1.

Item Number (Item No.) Column. Numbers in this column are for reference. When completing DA Form 2404 or DA
Form 5988-E, Equipment Inspection and Maintenance Worksheet, include the item number for the check/service
indicating a fault. Item numbers also appear in the order you must perform checks and services for the interval
listed.

NOTE

If both an hours and calender interval are provided, perform check or service at whichever interval comes
first.

Interval Column. This column tells you when you must perform the procedure in the procedure column. Intervals are
based on calender dates or hours.

a.  Hours procedures must be performed at the hour interval specified.
b.  Semiannual procedures must be performed once every six months.
c.  Annual procedures must be performed once each year.

d.  Biennial procedures must be performed once every two years.

Man-Hours Column. This column indicates man-hours required to complete prescribed lubrication service.

Item to Check/Service Column. This column identifies the item to be checked or serviced.

NOTE

The WARNINGs and CAUTIONSs appearing in your PMCS table should always be observed. WARNINGs
and CAUTIONSs appear before applicable procedures. These WARNINGs and CAUTIONs must be
observed to prevent serious injury to yourself and others or to prevent your equipment from being dam-
aged.

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

0009 00-1
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS) INTRODUCTION - CONTINUED 0009 00

GENERAL LUBRICATION PROCEDURES

NOTE
*  Lubrication instructions contained in this PMCS are MANDATORY.

* Dashed leader lines used in illustrations of lubrication points indicate that lubrication is required on
both sides of the equipment.

1. Recommended intervals are based on normal conditions of operation, temperature, and humidity. When operating under
extreme conditions, such as high or low temperatures or exposure to sand or dust, lubricants should always be changed
more frequently. Lubricants that have become contaminated will be changed regardless of interval. When in doubt,

notify your supervisor.
& WARNING

When servicing this machine, performing maintenance or disposing of materials such as engine coolant,
hydraulic fluid, lubricants, battery acids or batteries, and CARC paint, consult your unit/local hazardous
waste disposal center or safety office for local regulatory guidance. If further information is needed, please
contact The Army Environmental Hotline at 1-800-872-3845.

2. Ensure that all fluids drained as a result of lubrication or maintenance are collected in a suitable container and disposed
of in accordance with local policy and ordinances. Clean up any spills immediately.

3. Keep all lubricants in a closed container and store in a clean, dry place away from extreme heat. Keep container covers
clean and do not allow dust, dirt or other foreign material to mix with lubricants. Keep all lubrication equipment clean
and ready for use.

4. Maintain a good record of all lubrication performed and report any problem noted during lubrication. Refer to DA Pam
738-750 for maintenance forms and procedures to record and report any findings.

=L
g - WARNING -

Solvent cleaning compound MIL-PRF-680 Type 111 is an environmentally compliant and low toxic mate-
rial. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-venti-
lated areas. Keep away from open flames and other sources of ignition.

5. Keep all external parts of equipment not requiring lubrication free of lubricants. Before lubrication, wipe lubrication fit-
tings with a clean rag (Item 29, WP 0249 00)|and solvent cleaning compound (Item 2,[WP 0249 00). After lubrication,

wipe off excess oil or grease to prevent accumulation of foreign matter.

6. Refer to FM 9-207, Operations and Maintenance of Ordnance Materiel in Cold Weather, for lubrication instructions in
cold weather.

7. Refer to AR 70-12, Fuel and Lubricant Standardization Policy for Equipment for use of standardized fuels and
lubricants.

8. For equipment under manufacturer’s warranty, hardtime oil service intervals shall be followed. Intervals shall be short-
ened if lubricants are known to be contaminated or if operation is under adverse conditions (i.e., longer-than-usual oper-
ating hours, extended idling periods or extreme dust).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS) INTRODUCTION - CONTINUED 0009 00

GENERAL LUBRICATION PROCEDURES - CONTINUED

NOTE
The D7G is no longer enrolled in The Army Oil Analysis Program (AOAP).

9. Engine, transmission and hydraulic system oil filters shall be changed when:

a. they are known to be contaminated or clogged; or
b. at prescribed hardtime intervals.
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- KEY -

EXPECTED TEMPERATURES*

LUBRICANT/ REFILL Above +15°F | +40°F to -15°F | +40°F to -65°F
COMPONENT CAPACITY (Above -9°C) | (+4°Cto -26°C) | (+4°C to -54°C) INTERVALS
OE/HDO H - Hours
Lubricating Oil, ICE, S - Semiannual
Tactical Service A - Annual
(MIL-PRF-2104) B - Biennial
OEA-30 Lubricating Oil,
ICE, Arctic
(MIL-PRF-46167)
Engine Crankcase 7.25 gal.
(27.4L)
— OE/HDO - 15/40 | OE/HDO - 15/40
Transmission, Bevel 18.5 gal. or or
Gear and Steering Clutch (70.0L) OEA-30
Compartments OE/HDO-30 OE/HDO-10
See Note See Note
Towing Winch 16 gal.
(60.6 L)
Hydraulic Tank 21 gal. OE/HDO-15/40 OEA-30
(79.5L) or
OE/HDO-10
See Note
GO
Lubricating Oil, Gear
Multipurpose
Final Drives 9 gal (each) GO0-75 GO-80/90 GO0-85/140
(34.4 L) (each)
GAA

Grease, Automotive and
Artillery

Driveshaft U-Joints As Reqd All Temperatures
ANTIFREEZE
Permanent, Ethylene
Glycol, Inhibited
(MILA46153)
Cooling System 12 gal. Refer to PMCS Table
(45.4 L)

* For arctic operation, refer to FM 9-207.

Note: Grade 15W-40 (OE/HDO-15/40) is the preferred lubricant but should only be used when temperatures are above

0°F (-18°C).
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OE/HDO
or
OEA-30

250/S

OE/HDO
or
OEA-30

1000/A

1000/S GAA

00/s

2000/B OE/HDO
or
OEA-30

250/s GO

1000/S GO

LUBRICANT

Transmission
and Steering
Clutch Oil Filter
Assembly
Replace

Transmission
Magnetic
Strainer
Remove/Clean

Universal Joints
(2 Fittings)

Hydraulic
System
Replace Filter
Element and
Clean Screen

Hydraulic
System
Drain/Refill

Final Drives
Check Level/Add

Final Drives
Drain/Refill

Winch

Check Level/Add
Replace Filter
Element and
Clean Magnetic
Strainer
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS) INTRODUCTION - CONTINUED 0009 00

GENERAL PMCS PROCEDURES

1. Always perform PMCS in the same order so it gets to be a habit. Once you’ve had some practice, you’ll spot anything
wrong in a hurry. If any deficiency is discovered, perform the appropriate troubleshooting task in[Chapter 2 of this man-
ual. If any component or system is not serviceable, or if the given service does not correct the deficiency, notify your
supervisor.

2. Before performing preventive maintenance, read all the checks required for the applicable interval and prepare all tools
needed to make all checks. Have several clean rags (Item 29,[WP 0249 00) handy. Perform ALL inspections at the appli-
cable interval.

a.

Keep It Clean. Dirt, grease, oil and debris get in the way and may cover up a serious problem. Clean as you work
and as needed. Use detergent (Item 11| WP 0249 00) and water when you clean.

Rust and Corrosion. Check metal parts for rust and corrosion. If any bare metal or corrosion exists, clean and
apply a light coat of lubricating oil (Item 24,|WP 0249 00). Report it to your supervisor.

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

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

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

Hydraulic Hoses and Lines. Look for wear, damage, and signs of leaks. Ensure that clamps and fittings are tight.
Wet spots indicate leaks, but a stain around a fitting or connector can also mean a leak. If a leak comes from a loose
fitting or connector, tighten it. If something is broken or worn out, correct it if authorized by the Maintenance Allo-

cation Chart (WP 0248 00). If not authorized, notify your supervisor.

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

Leakage Definitions for PMCS

Class | Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.
Class Il Leakage of fluid great enough to form drops, but not enough to cause drops to drip from
item being checked/inspected.
Class 111 Leakage of fluid great enough to form drops that fall from item being checked/inspected.
CAUTION

Operation is allowable with Class | and Class Il leakage. WHEN IN DOUBT, NOTIFY YOUR SUPERVI-
SOR. When operating with Class | or Class 1l leaks, check fluid levels more frequently. Class 111 leaks must
be reported immediately to your supervisor. Failure to do this will result in damage to vehicle and/or compo-
nents.

END OF WORK PACKAGE
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) 0010 00
INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
ShSESSqS‘(')pme”t' common no. 1 (ltem 103, [WP) Oil, lubricating (Item 26 [WP 0249 00}
Shop equipment, common no. 2 (Item 104, [WP] Oil, lubricating (Item 20{ WP 0249 00)
0250 00
Tool kit, general mechanics (Item 122,| WP 0250 Qil, lubricating, gear (Item 21{ WP 0249 00)
Oil, lubricating, gear (Item 22| WP 0249 00)
Materials/Parts Rags (Item 29[WP 0249 00}
Antifreeze (Item 1/ WP 0249 00)
Cleaning compound, solvent (Item 4,[ WP 0249 Personnel Required
Cloth, abrasive, emery, fine (Item 5,[ WP 0249 Two
Equipment Condition
Detergent (Item 11] WP 0249 00)
Grease, GAA (Item 16[ WP 0249 00) Ensure machine is on level ground (TM 5-2410-
Oil lubricating (Item 24[WP 0249 00) 237-10)
Oil, lubricating (Item 25/ WP 0249 00) Engine OFF with engine oil warm (TM 5-2410-
Oil, lubricating (Item 23/ WP 0249 00) 237-10).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Unit Maintenance Preventive Maintenance Checks and
Services (PMCYS) for the D7G Tractor.

ITEM
NO.

INTERVAL

MAN-
HOURS

LOCATION

ITEMTO
CHECK/
SERVICE

PROCEDURE

250 Hours
or Semian-
nual

250 Hours
or Semian-
nual

250 Hours
or Quar-
terly

0.5 Hours

Engine
Crankcase

Engine Valve
Lash

V-Belts

NOTE

» Review all WARNINGs, CAUTIONs and NOTEs before per-
forming Unit Maintenance PMCS on the D7G Tractor.

* Unless otherwise indicated, perform all lubrication and pre-
ventive maintenance with machine parked on level ground,
transmission in N (Neutral), transmission lock lever in locked
position, brake lock lever engaged, implements lowered to the
ground and engine shut down.

 Perform Operator PMCS prior to or in conjunction with Unit
Maintenance if:

a. There is a delay between daily operation of the machine
and Unit Maintenance PMCS.

b. The regular operator is not assisting.

NOTE
Crankcase oil capacity is 7.25 gal. (27.41).

a. gain oil from crankcase and replace oil filter element (WP 0011,
00).

b. Refill engine crankcase. Run engine and check for leaks
0011 00).

c. Remove crankcase breather and clean. Inspect breather seal and
replace as needed. Reinstall breather [(WP 0015 00).
NOTE

e Valve lash should be adjusted the first time engine oil is
changed on a replacement engine.

 Otherwise, valve lash should be adjusted annually.

Adjust valve clearance|(WP 0018 00).

a. Check condition of V-belts. If damaged, replace V-belts as a set

(WP 0074 00).
b. Check tension on V-belts and adjust as needed|(WP 0074 00).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND

SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and

Services (PMCS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. | INTERVAL | HOURS | SERVICE PROCEDURE
4 250 Hours | 0.3 Hours | Final Drives | Check oil level in each final drive. Add oil as needed (WP 0124 00).
or Semian-
nual
5 250 Hours | 0.7 Hours | Transmis- a. Replace transmission and steering clutch oil filter assembly
or Semian- sion Assem- 0111 00).
nual bly
b. Remove, clean and reinstall oil magnetic screen assembly
0112 00).
6 250 Hours Brake Lock | Check that brake lock lever engages properly. If not, adjust
or Semian- Lever and 0149 00).
nual Linkage
7 250 Hours Brake Ped- | Check travel of brake pedals. Adjust pedal if travel has reached 5-5.5
or Semian- als and Link- | in. (12.70-13.97 cm) (WP 0145 00).
nual age
8 500 Hours | 0.2 Hours | Hydraulic Remove hydraulic filter assembly from tank, replace filter element,
or Semian- System clean screen assembly and reinstall filter assembly in tank (WP 0218
nual [00).
9 Semiannual | 1.0 Hours | Towing a. Remove winch magnetic strainer assembly, clean, inspect and
Winch (If reinstall (WP 0084 00).
Equipped)
b.  Change winch oil filter element (WP 0185 00).
10 Semiannual Road Test NOTE
* Test drive machine over varied terrain for at least 15 minutes.
 Perform all During Operator PMCS checks during road test
(TM 5-2410-237-10).

a. While cranking engine, listen for unusual noises and difficult
cranking.

b. Observe response to governor controls. Listen for unusual
noises. Observe for hesitation, varying idle speed and sticking
or binding of lever.

c. Check for response to shifting and smoothness of operation in
all speed ranges.

d. Be alert for excessive vibration and the smell of fuel, oil, cool-
ant and exhaust.

e. Check all instrument and gages for proper readings (TM 5-
2410-237-10).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. |INTERVAL | HOURS | SERVICE PROCEDURE
10 f.  Operate all machine implements and note response of respective
(Con’t) control levers.

g. Lightly apply brake pedals with steady force. Machine should
slow down immediately and stop smoothly.

h.  Park machine on level ground. Place transmission in N (Neu-
tral) with transmission lock lever in locked position. Engage
brake lock lever. Lower implements to the ground and shut
down engine.

i. Perform a walk around inspection of machine. Check for evi-
dence of leaks: oil, fuel and engine coolant.

j. Ensure all data, caution and warning plates are present, securely
mounted and legible.

11 Semiannual Engine a. Inspect oil lines and hoses for cracks, frays and wear that could
cause leaks.

b. Ensure engine oil filter assembly is securely mounted with no
evidence of leaks.

c. Inspect rocker arm (valve mechanism) cover for damage and
leaks.

d. Inspect all engine compartment wiring for frays, splits, missing
insulation and poor connections. Replace any damaged wires
and tighten any loose connection.

12 Semiannual Fuel System |a. Inspect fuel filter housings for dents and cracks that could cause
leaks.
b. Inspect fuel transfer pump, fuel lines and fittings for damage
and leaks.
c.  Service primary and secondary fuel filter assemblies| (WP 0059
[00] or[WP 0060 00).

d. Remove fuel filler cap and strainer. Disassemble filler cap and
clean strainer and filler cap components. Assemble filler cap

and reinstall strainer and filler cap (WP 0052 00).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND

SERVICES (PMCS) - CONTINUED

0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCS) for the D7G Tractor - Continued.

ITEM

INTERVAL

MAN-
HOURS

LOCATION

ITEM TO
CHECK/
SERVICE

PROCEDURE

13

14

15

Semiannual

Semiannual

Semiannual

Cooling
System

Starting
Motor

Alternator

=

<& | \ArNING

« DO NOT service cooling system unless engine has been allowed
to cool down. This is a pressurized cooling system and escap-
ing steam or hot coolant will cause serious burns.

« DO NOT remove cooling system radiator cap when engine is
hot. Allow engine to cool down. Loosen cap to first stop and let
any pressure out of cooling system, then remove cap. Failure
to follow this warning may cause serious burns.

» Wear effective eye, glove, and skin protection when handling
coolants. Failure to do so may cause injury.

a. Inspect hoses for splits, dry rot, wear and cracks that could cause
leaks. Inspect hose clamps for tightness. Replace any damaged
hose and tighten any loose hose clamps.

b.  Inspect radiator, water pump, engine oil cooler and transmission
oil cooler for leaks and secure mounting. Tighten any loose
hardware.

c. Inspect radiator core for clogged or bent fins, leaks and protrud-
ing debris. Clean clogged core and remove debris. Straighten
bent fins.

d. Inspect fan blades for security, breaks and missing or loose cap-
SCrews.

e. Inspect engine water temperature sending unit for security of
mounting. Inspect wiring for frays, splits, breaks and worn or
missing insulation.

f.  Check antifreeze solution for adequate freeze protection (TB
750-651).

Inspect starting motor for security of mounting, corrosion and dam-
aged or loose wiring. Tighten mounting capscrews and any loose
connections.

a. Inspect alternator for secure mounting.
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCYS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. |INTERVAL | HOURS | SERVICE PROCEDURE
15 b. Inspect alternator mounting bracket and attaching hardware for
(Con’t) cracks, bends and secure mounting. Tighten any loose attaching

hardware.

c. Inspect alternator wiring for frays, bare wires, breaks and loose
terminal connections. Tighten any loose terminal connections.

d. Use a multimeter to check alternator output voltage. \oltage

should read 27-29 volts (WP 0242 00).

16 Semiannual ROPS a. Inspect ROPS for cracks, breaks, bends or wear. Check for loose
or missing mounting hardware.

b. Inspect ROPS protective screen for damage, wear or loose or
missing mounting hardware.

17 Semiannual Steeringand |a. Inspect steering and brake linkages for bends, cracks or wear
Brakes that could cause failure.

b. Inspect brake pedals for signs of looseness or wear.

c. Follow routing of all hydraulic steering brake lines, hoses and
tubing. Inspect for loose fittings, cracks, bends, breaks and evi-
dence of leakage from valves, fittings or lines.

d. Inspect hydraulic controls for cracks, bends and wear. Ensure
controls move without binding.

5 =
WARNING E

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

18 Semiannual Batteries

— ®

« Sulfuric acid contained in batteries can cause serious burns. If
battery corrosion or electrolyte makes contact with skin, eyes
or clothing, take immediate action to stop the corrosive burn-
ing effects. Failure to follow these procedures may result in
death or serious injury to personnel.
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCYS) for the D7G Tractor - Continued.

LOCATION
ITEMTO
ITEM MAN- CHECK/
NO. | INTERVAL | HOURS | SERVICE PROCEDURE
18 CAUTION

(Con') « If battery compartment is corroded, it will be necessary to

remove batteries and clean compartment to remove acid resi-
dues and corrosion.

« Buildup of dirt or corrosion on batteries can lead to electrical
malfunctions.

Service batteries as follows:
a. Access batteries inside battery box on left side of machine.

b. Check battery hold-down for looseness, corrosion or damage.
Tighten if loose.

c. Clean top of batteries with a rag (Item 29| WP 0249 00).

d. Inspect batteries for evidence of a cracked case and electrolyte
leakage.

e. Disconnect battery cables| (WP 0101 00).

f. As required, use a solution of 1-1/2 cups (340 grams) of baking
soda (Item 34) WP 0249 00) with 1 gallon (3.8 I) of clean water to

remove any acid film from batteries. Rinse with clean water.

g. Clean battery terminals with a fine grade of sandpaper or emery

cloth (Item 5, WP 0249 00).

h. Ensure all battery filler caps are present.

i. Remove filler caps and check electrolyte level in each battery
cell. Electrolyte level should be up to triangle in filler openings.
Add distilled water as required and reinstall filler caps snugly.

CAUTION

If battery requires charging, never exceed a charging volt-
age of 16 volts. Too much voltage will cause serious damage
to battery.

j.  Check state of charge of battery, using a digital voltmeter (TM 9-
6140-200-14). A reading of 12.4 volts or more indicates battery is
sufficiently charged. If reading is below 12.4 volts, recharge bat-
tery.

k. Check specific gravity of electrolyte IAW TM 9-6140-200-14.
I. Connect battery cables{ (WP 0100 00).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND

SERVICES (PMCS) - CONTINUED

0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. |INTERVAL | HOURS | SERVICE PROCEDURE
19 1000 Hours | 0.5 Hours | Drive Shaft |a. Remove floor plates to access drive shaft and U-joints (WP 0129
or Semi- and U-Joints [00).
annual

b. Inspect drive shaft for bends, cracks and twisted condition.

c. Inspect U-joints for bends or cracks, play and broken or missing
grease fittings. There must be no play in U-joints.

d. Apply GAA grease (Item 16, WP 0249 0D) to grease fitting at
each U-joint.

L

—_— [
N A
U
GAA {
/ (@}
387-100
20 Semiannual Undercar- a. Inspect equalizer bar for cracks, bends, breaks and loose or miss-
riage and ing mounting hardware.
Tracks

b.  Inspect track roller guards for cracks, bends and wear.

c. Inspect the following components: track roller frame, idlers,
track rollers, track carrier rollers and sprockets. Replace compo-
nents that are damaged or worn beyond acceptable limits
0132 00).

d.  Check recoil spring and track adjuster cylinder for damage or
external leakage of grease. Make repairs as needed (WP_0136
[00] or[WP 0140 00).

e. Inspect for damage or wear to track links and bushings. Inspect

for cracked or missing track shoes (WP 0132 00). Replace any

component that is broken, cracked, missing or worn beyond

acceptable limits[(WP 0132 00).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND

SERVICES (PMCS) - CONTINUED

0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCYS) for the D7G Tractor - Continued.

ITEM
NO.

INTERVAL

MAN-
HOURS

LOCATION

ITEM TO
CHECK/
SERVICE

PROCEDURE

20
(Con’t)

21

22

23

24

Semiannual

Semiannual

Semiannual

Semiannual

Hydraulic
System

Bulldozer
Blade

Dozer Push-
arm Trun-
nions

Winterized
Cab (If
Equipped)

NOTE

The D7G uses two types of tracks: The Caterpillar
“branded track” (identified by a Caterpillar logo) and the
“classic track” (identified by a pictorial symbol of a track
link). Inspection criteria and maintenance of both styles of
tracks are the same. However, components of these tracks
are NOT completely interchangeable. Before maintenance
and requisitioning of parts, verify the type of track on the
tractor and proceed accordingly.

f.  Check and adjust track tension if necessary| (WP 0132 00).

a. Follow routing of lines, hoses and tubing for hydraulic system.
Inspect for loose fittings, cracks, bends, breaks and leaks.

b. Inspect blade lift cylinders and tilt cylinder and cylinder hydrau-
lic lines for secure mounting, loose fittings and leaks.

c. If equipped with ripper, inspect ripper lift cylinders and cylinder
hydraulic lines for secure mounting, loose fittings and leaks.

d. Ifequipped with winch, inspect winch hydraulic lines for secure
mounting, loose fittings and leaks.

CAUTION

If wear to cuttings edges and end bits is sufficient to cause
wear to blade support, change cutting edges and install new
end bits.

Inspect cutting edges and end bits for damage, wear or loose or miss-
ing mounting hardware. Change cutting edges if damaged or worn to
less than 3/4 in. (19 mm). Install new end bits if worn/damaged

[0234 00).

Inspect trunnions on both sides of machine for structural damage and
missing or loose mounting hardware.

a. Inspect defrosters for proper operation and evidence of damage.

b.  Inspect heater for proper operation and evidence of damage.

c. Inspect windshield wipers for proper operation and evidence of
damage.
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. |INTERVAL | HOURS | SERVICE PROCEDURE
25 1000 Hours | 1.1 Hours | Transmis- a. Inspect transmission control valves for leaks, wear or cracks that
or Annual sion Assem- could cause failure.
bly
b. Inspect transmission body for cracks or loose capscrews that
could cause leaks.
c. Inspect transmission shift linkage for bends, cracks and wear
that could cause failure.
d.  Perform complete transmission assembly servicg (WP 0107 00):
(1) Drain oil from transmission assembly.
NOTE
Breather is common to transmission and steering clutches/
final drives.
(2) Replace transmission breather.
(3) Replace transmission and steering clutch filter assembly.
(4) Clean transmission oil magnetic screen assembly and torque
divider suction screen and check for leaks.
(5) Refill transmission and check for leaks.
26 2000 Hours Engine Valve | Adjust valve clearance|(WP 0018 00).
or Annual Lash

27 1000 Hours | 0.5 Hours | Final Drives |a. Inspect final drives for evidence of oil leakage.
or Biennial

b. Drain final drives and refill[(WP 0124 00).
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UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PMCS) - CONTINUED 0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCYS) for the D7G Tractor - Continued.

LOCATION
ITEM TO
ITEM MAN- CHECK/
NO. | INTERVAL | HOURS | SERVICE PROCEDURE
28 2000 Hours | 0.5 Hours | Cooling Sys-
or Biennial tem
Sl Z
WARNING

» DO NOT service cooling system unless engine has been allowed
to cool down. This is a pressurized cooling system and escap-
ing steam or hot coolant will cause serious burns.

* DO NOT remove cooling system radiator cap when engine is
hot. Allow engine to cool down. Loosen cap to first stop and let
any pressure out of cooling system, then remove cap. Failure
to follow this warning may cause serious burns.

» Wear effective eye, glove, and skin protection when handling
coolants. Failure to do so may cause injury.

Drain cooling system, change antifreeze solution and refill (WP 0065

[00).
29 2000 Hours | 0.7 Hours | Hydraulic a. Inspect hydraulic tank for cracks, breaks and leaks.
or Biennial System

b. Inspect hydraulic lines and fittings at tank for looseness, dam-
age and leaks.

c.  Drain oil from hydraulic tank (WP 0225 00).

d. Remove, clean and reinstall filler strainen (WP 0218 00).

e. Remove hydraulic filter assembly, clean screen, replace filter
element and reinstall filter assembly in tank (WP 0218 00).

f.  Refill hydraulic tank (WP 0225 00).

30 Biennial 0.8 Hours | Winch (If a. Inspect winch for cracks, breaks and leaks.
Equipped)

b.  Inspect winch mounting hardware for looseness, missing parts
or damage.

c. Inspect winch control lever for proper operation and linkage for
cracks, bends and missing mounting hardware.

d. Reel out winch wire rope assembly completely. Inspect for
kinks, frays and wear. Replace a frayed or damaged wire rope
assembly.

e.  Drain oil from winch reservoir| (WP 0179 00).

0010 00-11



TM 5-2410-237-23

UNIT MAINTENANCE PREVENTIVE MAINTENANCE CHECKS AND

SERVICES (PMCS) - CONTINUED

0010 00

Table 1. Unit Maintenance Preventive Maintenance Checks and
Services (PMCS) for the D7G Tractor - Continued.

LOCATION
ITEM TO

ITEM MAN- CHECK/

NO. |INTERVAL | HOURS | SERVICE PROCEDURE

30 f.  Remove winch magnetic strainer assembly, clean, inspect and
(Con’t) reinstall (WP 0184 00).

g. Replace winch breatherf (WP 0186 00).
. Replace winch oil filter element (WP 0185 00).

i.  Refill winch reservoif (WP 0179 00).

31 Biennial Frame a. Inspect frame for cracks, breaks, bends, wear and corrosion.
Make repairs as authorized.

b. Inspect all areas of frame for missing rivets, capscrews and
obstructions to other components. Move obstructions, if possi-
ble. Make repairs as required.

32 Biennial Engine Inspect engine mounts and lifting brackets for security of mounting,
Mounts and | wear, cracks, splits, broken welds and loose or missing mounting
Lifting hardware.
Brackets

END OF WORK PACKAGE
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TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE

0011 00

THIS WORK PACKAGE COVERS

Changing Engine Qil, Oil Filter Replacement, Oil Filter Base: Removal, Disassembly, Assembly, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 122, WP 0250

Shop equipment, common no. 1 (ltem 103,[WP|
0250 00

Materials/Parts
Oil, lubricating (Item 23, 24, 25 or 26,[WP 0249 00}
Rag, wiping (Item 29] WP 0249 00)
Filter element, fluid (12)
Gasket (18, 25 and 35)
Packing, preformed (19, 26 and 31)
Stand, jack (two required)

Materials/Parts - Continued
Tubing, rubber or plastic, 1-1/2 in. I.D. x 9 in.

References

Equipment Condition
Engine OFF (TM 5-2410-237-10)

Machine parked on level ground (TM 5-2410-237-
10

Transmission in neutral (N) and locked (TM 5-
2410-237-10)

Engine oil warm (TM 5-2410-237-10)

CHANGING ENGINE OIL

1. Loosen capscrew (1) and remove access cover assem-
bly (2) from crankcase guard.

0011 00-1
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TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

CHANGING ENGINE OIL - CONTINUED

NOTE
Crankcase capacity is 7.25 gal. (27.4 1).

2. Slide a piece of 1-1/2 in. I.D. soft rubber or plastic tubing (3) over bottom of oil drain plug adapter (4). Place a drain pan
under drain opening and direct tubing into drain pan to catch oil.

3. Open, but do not remove, drain plug (5) and allow oil
to drain from engine. After oil has drained from
engine, close drain plug and remove tubing (3).

4, Replace oil filter as necessary. See Oil Filter Replace-

ment in this work package. Refer to PMCS in[WP|
(0009 00and[WP_ 0010 00 for interval requirement.

5. Service crankcase breathef (WP 0015 00).

387-060

Remove padlocks from oil dipstick (6) and oil filler tube cap (7). Remove cap from fill pipe (8).
Fill crankcase with new oil. See PMC$ in WP 0009 (00 arid WP 0010 00 for oil grade and refill capacities.
Install cap (7) onto fill pipe (8).

NOTE

If it is desired to check oil with engine stopped, make sure level falls within SAFE STARTING RANGE on
ENGINE STOPPED side of dipstick.

9. Start engine and run for a few minutes at low idle to fill filter housing. Check oil level by pulling dipstick (6) out with
engine running and make sure oil falls between ADD and FULL marks on dipstick.

0011 00-2



TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

CHANGING ENGINE OIL - CONTINUED

10. If necessary, remove oil filler tube cap (7) and add
more oil through fill pipe (8).

11.  Check oil filter base (9) and drain plug (5) for leaks.

387-063

12. Install padlocks on oil filler tube cap (7) and on oil
dipstick (6).

387-061
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TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

CHANGING ENGINE OIL - CONTINUED

13. Install access cover assembly (2) and tighten capscrew
(1). 12

N

387-059

OIL FILTER REPLACEMENT

1. Drain engine oil. See Changing Engine Qil in this work package.

NOTE

Place a 2 quart drain pan under filter to catch any oil.

2. Use a strap wrench to remove oil filter (10). Discard
filter.

Clean bottom of oil filter base (9) with a clean rag. \

Apply a thin film of clean lubricating oil to gasket on
base of new oil filter (10).

5. Install new oil filter (10) and tighten only until gasket
on base of filter touches oil filter base (9), then tighten
filter an additional 3/4 turn. Do not overtighten.

6. Fill crankcase with oil. See Changing Engine Qil in
this work package.

OIL FILTER BASE REMOVAL

1. Drain engine oil. See Changing Engine Qil in this work package.
2. Remove oil filter. See Oil Filter Replacement in this work package.

NOTE

Place drain pan under oil filter base.

3. Remove capscrew (11) that holds clamp (12), washer (13) and spacer (14).

0011 00-4



TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

OIL FILTER BASE REMOVAL - CONTINUED

4. Remove capscrew (15) that holds flange (16) in place. Remove oil tube (17) by pulling it out of oil filter base (9).
Remove gasket (18) and preformed packing (19). Discard gasket and preformed packing.

5. Remove two capscrews (20 and 21) and capscrew (22) from flange (23). Remove oil tube (24) by pulling it out of oil fil-
ter base (9). Remove gasket (25) and preformed packing (26). Discard gasket and preformed packing.

6. Remove capscrew (27), washer (28), three capscrews (29), washers (30) and oil filter base (9) from engine.

21,28

lg;ég J
/G<\®\1:(\ 5 16

" 387-065

7. Remove preformed packings (31) from oil filter base AN
(9). Discard preformed packings.

387-066
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TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

OIL FILTER BASE DISASSEMBLY

A

WARNING

Covers hold springs under compression. Use care when removing them. Failure to follow this warning may
result in injury to personnel.

1. Remove four capscrews (32), washers (33), two covers (34) and gaskets (35) from oil filter base (9). Discard gaskets.

2. Remove springs (36) and plungers (37) from oil filter
base (9).

NOTE

Do not remove stud unless inspection
shows need for replacement.

3. Remove plug (38). If damaged, remove stud (39) from
oil filter base (9).

OIL FILTER BASE ASSEMBLY

1. Install plug (38) and, if removed, install stud (39) into
oil filter base (9).

2. Install plungers (37) and springs (36) into oil filter
base (9).

3. Place covers (34) with new gaskets (35) into position
and install four washers (33) and capscrews (32).

387-067

OIL FILTER BASE INSTALLATION 9
1. Install new preformed packings (31) into oil filter base
(9).

387-066
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TM 5-2410-237-23

ENGINE OIL AND OIL FILTER ASSEMBLY MAINTENANCE - CONTINUED 0011 00

OIL FILTER BASE INSTALLATION - CONTINUED

2. Place oil filter base (9) into position on engine and install washer (28), capscrew (27), three washers (30) and capscrews
(29).

3. Install new preformed packing (26) on end of oil tube (24) and install oil tube by pushing it into oil filter base (9). Place
new gasket (25) and flange (23) into position. Install capscrew (22) and capscrews (20 and 21).

4. Install new preformed packing (19) on end of oil tube (17) and install oil tube by pushing it into oil filter base (9). Place
new gasket (18) and flange (16) into position and install capscrew (15). Place spacer (14), clamp (12) and washer (13)
into position.

Install capscrew (11) that holds clamp (12).
Install oil filter. See Oil Filter Replacement in this work package.
Fill crankcase with oil. See Changing Engine Oil in this work package.

© N o o

Run engine and inspect oil filter base, filter assembly and tubing for leaks (TM 5-2410-237-10).

" 387-065

END OF WORK PACKAGE
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TM 5-2410-237-23

OIL LEVEL GAGE AND GAGE TUBE ASSEMBLY REPLACEMENT 0012 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools Equipment Condition

Tool kit, general mechanic’s (Item 122 WP 0250 Engine OFF and cool (TM 5-2410-237-10)

REMOVAL
1. Remove padlock (1) and slide hasp (2) upward out of way of oil level gage (3).
2. Remove oil level gage (3) from gage tube assembly (4).
3. Remove two capscrews (5), three washers (6) and bracket (7) from water pump outlet pipe (8).
4. Remove two oil relief tube compression nuts (9) from elbows (10) and remove oil relief tube (11).
5. Remove gage tube nut (12) and sleeve (13) from connector (14) and remove gage tube assembly (4).
6. Remove elbow (10) from gage tube assembly (4).
7. Remove elbow (10) from engine block (15).

>

9 387-112
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TM 5-2410-237-23

OIL LEVEL GAGE AND GAGE TUBE ASSEMBLY REPLACEMENT - CONTINUED 0012 00

INSTALLATION

1. Install elbow (10) in engine block (15).
2. Install elbow (10) in gage tube assembly (4).
3. Place nut (12) and sleeve (13) on tube (4). Position gage tube assembly (4) on connector (14) and tighten nut (12).

4. Position oil relief tube (11) on elbows (10) and tighten two oil relief tube compression nuts (9). If oil relief tube com-
pression nuts do not fit into elbows, adjust elbows accordingly.

5. Position capscrew (5) through washer (6), bottom of bracket (7) and gage tube assembly (4), and loosely install to bot-
tom of water pump outlet pipe (8).

6. Position capscrew (5) through washer (6), top of bracket (7) and washer (6), and loosely install to top of water pump
outlet pipe (8).

7. Tighten capscrews (5).
8. Install oil level gage (3) in gage tube assembly (4).

9.  Slide hasp (2) downward over oil level gage (3) and install padlock (1).
6 1
5 4
\_ L5 @
V= R O
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END OF WORK PACKAGE
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TM 5-2410-237-23

OIL FILLER TUBE REPLACEMENT 0013 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 122,| WP 0250 Gasket (5)
)
) Rivet (6)
Shop equipment, common no. 1 (ltem 103,
0250 00 Equipment Condition
Materials/Parts Engine OFF and cool (TM 5-2410-237-10)
Compound, gasket forming (Item 7| WP_0249 00) Transmission oil cooler removed |(WP 0109 00)
REMOVAL

1. Remove padlock (1).

Remove three capscrews (2) and washers (3).
Remove tube assembly (4) and gasket (5) from engine. Discard gasket.
Drill out rivet (6) and remove washer (7), hasp (8) and cap assembly (9). Discard rivet.

> wn
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TM 5-2410-237-23

OIL FILLER TUBE REPLACEMENT - CONTINUED 0013 00

INSTALLATION

1. Put cap assembly (9) on tube assembly (4). Align chain, hasp (8) and washer (7) and install new rivet (6).
2. Clean gasket surface on tube assembly (4) and engine block.

NOTE

Evenly apply gasket forming compound on new gasket before installation.

Install tube assembly (4) with new gasket (5), three washers (3) and capscrews (2).
Install padlock (1) through hasp (8).

sy

6

387-113

Install transmission oil coolef (WP 0109 00).
Run engine and check for leaks (TM 5-2410-237-10).

END OF WORK PACKAGE
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TM 5-2410-237-23

ENGINE OIL SAMPLING VALVE AND HOSE REPLACEMENT 0014 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 122 WP 0250

Shop equipment, common no.1 (Iltem 103, [WP|
0250 00

Materials/Parts

Oil, lubricating (Item 23, 24, 25 or 26,|WP 0249 00

Materials/Parts - Continued

Rag, wiping (Item 29/ WP 0249 00)
O-ring (3)

Equipment Condition

Engine OFF and cool (TM 5-2410-237-10)

REMOVAL

1. Remove oil sampling valve (1) from adapter (2).

2. Remove O-ring (3) from valve (1). Discard O-ring.

3. Remove hose nut (4) from elbow (5) at engine block. Remove hose nut (6) from reducer (7). Remove hose (8).

CAUTION

Do not remove adapter unless inspection
shows need for replacement. Adapter may
be damaged upon removal.

4. Remove elbow (5) from adapter (9) and remove
adapter from engine block, if required.

0014 00-1
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TM 5-2410-237-23

OIL SAMPLING VALVE AND HOSE REPLACEMENT - CONTINUED 0014 00

REMOVAL - CONTINUED

5. Remove nut (10) from connector (11) and remove nut and reducer (7).

Remove adapter (2) from connector (11). 16 15 14
Remove nut (13) from connector (11) and remove \ [/
connector from bracket (14). —
8. Remove two capscrews (15), washers (16) and spacers -
(17) from bracket (14) and remove bracket from cylin- N
der head. /Fji— . 2
T - 7
)
e[
Z A
0 7 B 17 I ST

INSTALLATION

1. Place spacers (17) and bracket (14) in position on cylinder head and install two washers (16) and capscrews (15).
2. Place connector (11) in position on bracket (14). Install nut (13) to secure connector.

3. Install adapter (2) onto connector (11).

4. Place reducer (7) through nut (10) and install nut onto
connector (11).

5. Install adapter (9) in engine block, if removed, and
secure elbow (5) onto adapter.

6. Place hose (8) into position and install hose nut (4)
onto elbow (5). Install hose nut (6) onto end of reducer

().
7. Lightly coat with oil and install new O-ring (3) onto
valve (1).

8. Install valve (1) into adapter (2) and tighten valve to
15 Ib-ft (20 Nm).

9. Run engine and check for leaks (TM 5-2410-237-10).

\ 4 5 387-114

END OF WORK PACKAGE
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TM 5-2410-237-23

CRANKCASE BREATHER REPLACEMENT 001500

THIS WORK PACKAGE COVERS

Removal, Cleaning, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 122,| WP 0250 WP 0241 00
00)
(00 Equipment Condition
Materials/Parts Engine fumes disposal hose removed[(WP 0016 00)
Cleaning compound, solvent (Item 4{ WP 0249 00)
Seal (4)
REMOVAL

1. Remove capscrew (1) and washer (2) from breather (3). Remove breather.
2. Remove seal (4) from breather (3). Discard seal.

4 (HIDDEN) 387-116
CLEANING

—
g - WARNING .

Solvent cleaning compound MIL-PRF-680 Type 111 is an environmentally compliant and low toxic mate-
rial. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-venti-
lated areas. Keep away from open flames and other sources of ignition.

Clean breather IAW General Maintenance Instructions (WP 0241 00).

0015 00-1



TM 5-2410-237-23

CRANKCASE BREATHER REPLACEMENT - CONTINUED

001500

INSTALLATION

1.

2.
3.
4

Install new seal (4) onto breather (3).
Position breather (3) onto valve cover.

Insert capscrew (1) through washer (2) and breather (3) and tighten.

Install engine fumes disposal hose to breather| (WP 0016 00).

END OF WORK PACKAGE

0015 00-2
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TM 5-2410-237-23

ENGINE FUMES DISPOSAL HOSE AND TUBE ASSEMBLY REPLACEMENT 0016 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s (Item 122,| WP 0250 Engine OFF and cool (TM 5-2410-237-10)
REMOVAL

1. Remove capscrew (1) and washer (2) holding clip (3) to timing gear housing (4).
2. Loosen two hose clamps (5).
3. Remove hose (6), two hose clamps (5) and engine fumes disposal tube (7) from crankcase breather (8).

INSTALLATION

1. Install hose (6), two hose clamps (5) and engine fumes disposal tube (7) on crankcase breather (8).
2. Position hose clamps (5) and tighten. 6
3. Install clip (3) on timing gear housing (4) with washer

(2) and capscrew (1).

/ 8
é\
7
N '!' 7
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=
s
4

387 -117

END OF WORK PACKAGE
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TM 5-2410-327-23

VALVE MECHANISM COVER REPLACEMENT 0017 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 122[ WP 0250 Gasket (5)
Lockwasher (3)
ShggSnggpment, common no. 1 (Item 103, Equipment Condition
Hood removed |(WP 0159 00)
Materials/Parts Ether starting aid removed [(WP 0061 00)
Compound, antiseize (Item 6{ WP 0249 00) Air cleaner removed|(WP 0046 00)
Compound, gasket shellac (Item 8,_WP 0249 00) Crankcase breather removed|(WP 0015 Q0)
REMOVAL

/
-~ WARNING

Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO NOT
direct compressed air against human skin. Failure to follow this warning may result in serious injury or
death. Make sure air stream is directed away from user and other personnel in the area. To prevent injury,
user must wear protective goggles or face shield.

1. Use pressurized air to clean any loose particles from 5 1
valve cover (1) before removal of cover.

2. Remove three capscrews (2), lockwashers (3) and
clamps (4) securing wiring harness (5). Move wiring

harness out of the way of valve cover (1). Discard A‘g
lockwashers. l' -

3. Remove 12 capscrews (2), lockwashers (3) and J
clamps (4) that secure valve cover (1).

-‘\-. ) 2
u =

4 387-118
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TM 5-2410-327-23

VALVE MECHANISM COVER REPLACEMENT - CONTINUED 00017 00

REMOVAL - CONTINUED

4. Remove valve cover (1) from cylinder head (6). Remove gasket (7) from valve cover and discard gasket.
INSTALLATION

1. Make sure that gasket surfaces are clean.

2 Apply gasket compound on face of valve cover (1) and install new gasket (5) in valve cover.

3. Install valve cover (1) onto cylinder head (4).
4

Position wiring harness (5) and install three clamps (4), new lockwashers (3) and capscrews (2) to secure wiring harness
on valve cover (1). Do not tighten.

5. Install 12 clamps (4), new lockwashers (3) and capscrews (2) to secure valve cover (1). Tighten capscrews in number
sequence shown to 96 Ib-in. (11 Nm).

2011 O Gs O O Om

5

387-120

387-119

Install crankcase breathen (WP 0015 00).

6

7. Install air cleanef (WP 0046 00).

8. Install ether starting aid (WP 0061 00).
9

Start engine and inspect mating surface of valve cover for oil leaks. Turn off engine.

10.  Install hood (WP 0159 00). 5 1
\ v 7
LERY 2T T A
- 3

—
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387-118

END OF WORK PACKAGE
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TM 5-2410-237-23

VALVE MECHANISM ADJUSTMENT 0018 00

THIS WORK PACKAGE COVERS

Locating Top Dead Center (TDC) Compression Stroke for Number 1 Piston, Adjusting Valve Clearance

INITIAL SETUP:
Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s (Item 122,| WP 0250 Valve mechanism cover removed|(WP 0017 00)
Crankcase guard removed|(WP 0157 00
Shop equipment, common no. 1 (ltem 103,[WP|
0250 00

Bolt, timing, 3/8 in. -16NC, 2 in. long

LOCATING TOP DEAD CENTER (TDC) COMPRESSION STROKE FOR NUMBER 1 PISTON

NOTE

Engine is seen from vibration damper end when direction of crankshaft rotation is given.

1. Remove plug (1) from flywheel housing.

NOTE

Perform the following step to remove play from timing gears when engine is set at TDC.

2. Place socket and breaker bar on mounting capscrew (2) of vibration damper. Turn vibration damper so that flywheel
turns to the right. Turn flywheel until 3/8 in. -16NC bolt (3) can be installed through hole (4) of flywheel housing.

TRANSMISSION FLYWHEEL
0IL COOLER : HOUSING
y \ \ ~
\ e FLYWHEEL
o \\/ Q HOUSING
h
587121 FRONT OF TRACTOR LEFTSIDE o712
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TM 5-2410-237-23

VALVE MECHANISM ADJUSTMENT- CONTINUED 00018 00

LOCATING TOP DEAD CENTER (TDC) COMPRESSION STROKE FOR NUMBER 1 PISTON - CONTINUED

NOTE

If piston is on compression stroke, valves will be closed on number 1 cylinder.

3. Try moving rocker arms over cylinder number 1 up and down. If arms do not move, valves are open and piston is not on
compression stroke. Proceed to step 4.

4. Remove bolt (3) and turn flywheel 360 degrees to the right. Return bolt to hole (4). Number 1 piston is now at TDC on
compression stroke.

EXHAUST VALVES
3

o>
X A
FLYWHEEL

LI
INTAKE VALVES

CYLINDER AND VALVE IDENTIFICATION

387-124

ADJUSTING VALVE CLEARANCE
FEELER GAGE 6

NOTE

e Ensure pushrods are not bent before
performing adjustment.

e When valve clearance is checked
using a feeler gage, itis NOT NECES-
SARY to adjust valves if measure-
ment falls within 0.022-0.028 in.
(0.56-0.71 mm) for exhaust and
within 0.012-0.018 in. (0.30-0.46 mm)
for intake.

1. Loosen nut (5). Make adjustment to each valve by
using a flat-tipped screwdriver and turning adjustment
screw (6) to obtain correct reading with feeler gage.

387-125
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TM 5-2410-237-23

VALVE MECHANISM ADJUSTMENT- CONTINUED 00018 00

ADJUSTING VALVE CLEARANCE - CONTINUED

2. After each adjustment has been made for a specific valve, tighten nut (5) for valve adjustment screw (6) to 22 Ib-ft (30
Nm), while holding screws.

NOTE

Set all valves that need adjustment to 0.025 in. (0.64 mm) for exhaust and to 0.015 in. (0.38 mm) for intake
in the following manner.

3. With engine set with number 1 piston at TDC on compression stroke, make adjustments for valve clearance on intake
valves for cylinders 1, 2 and 4. Make an adjustment to valve clearance on exhaust valves for cylinders 1, 3 and 5.

4. Remove bolt (3) from flywheel housing and turn flywheel 360 degrees to the right. This will put number 6 piston at
TDC on compression stroke. Install bolt back into flywheel housing.

5. Make an adjustment to valve clearance on intake valves for cylinders 3, 5 and 6. Make an adjustment to valve clearance
on exhaust valves for cylinders 2, 4 and 6.

CAUTION
Bolt will damage flywheel housing and flywheel if not removed and replaced by plug.

6. Remove bolt (3) and install plug (1) in flywheel hous-
ing.

7. Install valve mechanism covef (WP 0017 00).
8. Install crankcase guard (WP 0157 00).

387-121

END OF WORK PACKAGE
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TM 5-2410-237-23

VALVE MECHANISM MAINTENANCE 0019 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 122, WP 0250 O-ring (12)
Pin (17)
Shop equipment, general purpose repair (Item 106, Plug (18)
WP 0250 00) g
Materials/Parts References
Cleaning compound, solvent (Item 4{ WP 0249 00) WP 0018 00
Compound, antiseize (Item 6, WP 0249 00) WP 0241 00
Oil, lubricating (Item 26/ WP 0249 00) Equipment Condition
Tag, marker (Item 37, WP 0249 00) Valve mechanism cover removed|(WP 0017 00)
REMOVAL

1. Loosen 12 nuts (1) and adjustment screws (2) to have maximum valve clearances.

2. Remove six capscrews (3) washers (4) from rear support bracket (5), four angle brackets (6) and eye bracket (7) that
secure rocker shaft (8).

3. Remove rocker shaft (8) from cylinder head (9).

|
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TM 5-2410-237-23

VALVE MECHANISM MAINTENANCE - CONTINUED 0019 00

REMOVAL - CONTINUED

NOTE

Tag push rods as they are removed to ensure push rods are installed in the same location.

4. Remove 12 push rods (10) from cylinder head (9) and block assembly (11).

1

a; /@
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387-967
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DISASSEMBLY

NOTE

Tag and identify all parts during disassembly and note order of sequence when removing each part.

1. Remove and discard O-ring (12) from rear support bracket (5).

2. Remave retaining ring (13), two spring tension washers (14), washer (15) and intake rocker arm (16) from rear of rocker
shaft (8).

3. Remove pin (17) and rear support bracket (5) from rear of rocker shaft (8). Discard pin.
Remaove two plugs (18) from each end of rocker shaft (8). Discard plugs.

NOTE

Smaller rocker arms are intake and larger rocker arms are exhaust.

Remove dowel pin (19) and eye bracket (7) from front of rocker shaft (8).

Remove five springs (20), twelve washers (21), angle bracket (6), six exhaust rocker arms (22) and five intake rocker
arms (16) from rocker shaft (8).
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TM 5-2410-237-23

VALVE MECHANISM MAINTENANCE - CONTINUED 0019 00

—c
g - WARNING -

Solvent cleaning compound MIL-PRF-680 Type 111 is an environmentally compliant and low toxic mate-
rial. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-venti-
lated areas. Keep away from open flames and other sources of ignition.

CLEANING

Thoroughly clean all parts in solvent cleaning compound and dry with low pressure air.

INSPECTION

NOTE
Refer to WP 0241 00 for general inspection instructions.

Inspect rocker shaft washers for distortion or other damage, and replace if necessary.
Inspect brackets for excessive wear, cracks or other damage, and replace if necessary.
Inspect rocker shaft springs for distortion, excessive wear, or other damage. Replace a damaged rocker shaft spring.

4, Inspect dowel pins for defects. Replace a bent or out- 1
of-round pin. A

5. Inspect rocker arms for any signs of excessive wear or /
other damage. Refer to Table 1 for rocker arm wear B p
limits and specifications. If measurements are not .

within the specified limits, or if a rocker arm is dam-
aged in any way, replace rocker arm.

—>]
rr

a
% 387-158

Table 1. Rocker Arm Wear Limits and Specifications.

Bore (Dimension “A”) in Bearing for Shaft (New) .............. 0.7263 +/- 0.0005 in. (18.448 +/- 0.013 mm)
Diameter of Shaft (New) . ....... ... ... i, 0.7245 +/- 0.0005 in. (18.402 +/- 0.013 mm)
Maximum Permissible Clearance Between Bearing and Shaft (Worn) ............ 0.008 in. (0.20 mm x 0.008)
Torque for Nut (1) on Valve Adjustment Screw . ............ . oo, 21 +/- 5 Ib-ft (29 +/- 7 Nm)
Clearance (Dimension “B”) for Valves:
Intake ValVeS. . ... 0.015in. (0.38 mm)
EXhaust Valves . . ... o e 0.025 in. (0.64 mm)
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TM 5-2410-237-23

VALVE MECHANISM MAINTENANCE - CONTINUED 0019 00

INSPECTION - CONTINUED

6. Inspect push rods (10) for a bent condition, excessive wear or other damage. Replace a damaged or defective push rod.
7. Inspect rocker shaft (8) for excessive wear, bent condition or other damage. Replace a damaged or defective rocker
shaft.
ASSEMBLY
CAUTION
Do NOT use old plugs, as worn or defective plugs could cause loss of oil pressure, resulting in damage to
engine.

1. Install new plug (18) into each end of rocker shaft (8).

NOTE

Ensure hole in rear bracket is in alignment with hole in rocker shaft during installation.

2. Install rear support bracket (5) and new pin (17) on rocker shaft (8). Pin must extend 0.378 in. (9.6 mm) above bracket.

NOTE

*  When installing one intake rocker arm in step 3, rocker arm is installed on outside of rear support
bracket (5).

«  Smaller rocker arms are intake and larger rocker arms are exhaust.

3. Install intake rocker arm (16), washer (15), two spring tension washers (14) and retaining ring (13) on rear of rocker
shaft (8).

13 17 387-156
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TM 5-2410-237-23

VALVE MECHANISM MAINTENANCE - CONTINUED 0019 00

ASSEMBLY - CONTINUED

NOTE

During assembly, pay close attention and refer to order of assembly. Ensure exhaust and intake rocker
arms, springs, washers and brackets are installed in correct sequence on rocker shaft.

4. Install six exhaust rocker arms (22), five intake rocker arms (16), angle brackets (6), twelve washers (21) and five
springs (20) on rocker shaft (5).

5. Align hole in bracket (7) with hole in rocker shaft (8). Install dowel pin (19) into bracket and shaft. Pin must extend
0.378 in. (9.6 mm) above bracket.

6.  Apply clean lubricating oil on all rocker shaft components after assembly.
INSTALLATION
1. Install 12 push rods (10) through cylinder head (9) and into block assembly (11).

NOTE

»  Each time a capscrew is removed from rear support bracket, a new O-ring must be installed.
*  Apply clean lubricating oil to new O-ring prior to installation.

2. Install new O-ring (12) in rear support bracket (5).

3. Place rocker shaft (8) into position on cylinder head (9).

CAUTION

Dowel pins on each end of rocker shaft and rocker arm must be in alignment with holes in cylinder head. If
pins and holes are not properly aligned when rocker shaft capscrews are installed and tightened, damage to
rocker shaft could occur.

4. Put antiseize compound on threads of capscrews (3)
and install six washers (4) and capscrews to bracket
(5, 6 and 7), to secure rocker shaft (8) to cylinder head
(9).

5. Refer to illustration and tighten capscrews (3) as fol-

lows:

a. Tighten capscrews, in letter sequence, to 115 Ib-
ft (156 Nm).

b.  Tighten capscrews, in letter sequence, to 185 Ib-
ft (251 Nm).

c. Tighten capscrews again in letter sequence, to
185 Ib-ft (251 Nm).

387-159

If new rocker arms (16 or 22) were installed, install 12 new adjustment screws (2) and nuts (1).

6.
7. Adjust valve mechanisn (WP 0018 00).
Install valve mechanism covef (WP 0017 00).

END OF WORK PACKAGE
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ENGINE OIL COOLER REPLACEMENT 0020 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 122 WP 0250 TM 5-2410-237-10
Shop equipment, common no. 1 (ltem 103, Equipment Condition
0250 00 Cooling system drained| (WP 0065 00)
Materials/Parts Oil filter base removed [(WP 0011 00)
Gasket (9, 14 and 17) Oil level gage removed [(WP 0012 00)
REMOVAL

1. Loosen six clamps (1).

Slide three hoses (2) off outlet water flange (3), elbow flange (4) and inlet water housing (5).
Remove two capscrews (6).

Remove capscrew (7) and washer (8).

a N

Remove oil cooler (10) and assembled components and gasket (9). Discard gasket.

387-068
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TM 5-2410-237-23

ENGINE OIL COOLER REPLACEMENT - CONTINUED 0020 00

REMOVAL - CONTINUED

6. Remove three capscrews (11), capscrew (12), four washers (13), inlet water housing (5) and gasket (14) from oil cooler
(10). Discard gasket.

7. Remove three capscrews (15), capscrew (16), outlet water flange (3) and gasket (17) from oil cooler (10). Discard gas-
ket.

INSTALLATION

1. Position three capscrew (15) through outlet water flange (3) and install new gasket (17) on capscrews.

2. Position outlet water flange (3) to oil cooler (10) and secure with three capscrews (15) and capscrew (16). Tighten cap-
screws to 32 Ib-ft (45 Nm).

3. Position three capscrews (11) and washers (13) through inlet water housing (5) and install new gasket (14) on cap-
SCrews.

4. Position inlet water housing (5) to oil cooler (10) and secure with three capscrews (15), washer (13) and capscrew (12),
Tighten capscrews to 32 Ib-ft (45 Nm).

5

12 387-844

5. Slide three hoses (2) and six hose clamps (1) on outlet water flange (3), elbow flange (4) and inlet water housing (5). Do
NOT tighten clamps fully.

Position two capscrews (6) through elbow flange (4) and install new gasket (9) on capscrews.
Position oil cooler (10) and assembled components against cylinder block.
Install two capscrews (6), capscrew (7) and washer (8).

© © N o

Tighten six hose clamps (1).
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TM 5-2410-237-23

ENGINE OIL COOLER REPLACEMENT - CONTINUED 0020 00

INSTALLATION - CONTINUED

10. Install oil level gage (WP 0012 00).
11. Install oil filter base[(WP 0011 00).

12.  Fill cooling systenm (WP 0065 00).
13.  Run engine and check for proper operation and leaks (TM 5-2410-237-10).

387-068

END OF WORK PACKAGE

0020 00-3






TM 5-2410-237-23

ENGINE ASSEMBLY REPLACEMENT 0021 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Personnel Required
Tool kit, general mechanic’s (Item 122 WP 0250 Three

Equipment Condition

Sh825%qgc')pme”t* general purpose (Item 106, Fuel shutoff valve turned OFF [WP 0041 00)
Hood removed (WP 0159 00)
Leveler, load, 6,000 Ib capacity (Item 49| WP 0250 - l
Battery cables disconnected (WP 0101 00)
Radiator guard removed|(WP 0158 00)
Fan guard removed |(WP 0073 00)

Radiator removed| (WP 0068 00)

Engine stand, 3,000 Ib capacity
Lifting equipment, 3,000 Ib capacity

Materials/Parts Dash removed (WP 0160 00)
Cap set, protective (Item 2] WP 0249 00) Floor plates removed
Oil, lubricating (Item 23, 24, 25 or 26,[WP 0249 00) Crankcase guards removed[(WP 0157 00)
Strap, tiedown (Item 36 WP 0249 00) Transmission oil drained[(WP 0107 00)
Tag, marker (Item 37,[WP 0249 00) Transmission oil filter assembly removed
Gasket (29) (WP 0107 00)

Engine oil drained (WP 0011 Q0)
Drive shaft removed (WP 0129 00)
Air cleaner dust ejector removed|(WP 0048 00)

O-ring (25, 33 and 52)
Pin, cotter (12)

References NATO starting receptacle removed
TM 5-2410-237-10 Winch pump removed (if equipped)[(WP 0189 00)
Hydraulic tank drained[(WP 0225 00)
Hydraulic pump removed [(WP 0199 00)
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