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WARNING SUMMARY

Thiswarning 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.

BIOLOGICAL - abstract symbol bug shows that a material may contain bacteria or viruses that
‘ﬂ 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.

=

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

§
°

N

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.

w /] [e]

\/ HEAVY OBJECT - human figure stooping over heavy object shows physical injury potential from
/ improper lifting technique.

HEAVY PARTS - hand with heavy object on top shows that heavy parts can crush and harm.
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HEAVY PARTS - heavy object on human figure shows that heavy parts present a danger to life or
limb.

HOT AREA - hand over object radiating heat shows that part is hot and can burn.

RADIOACTIVE - identifiesamaterial that emits radioactive energy and can injure human tissue or
organs.

SLICK FLOOR - wavy line on floor with legs prone shows that slick floor presents a danger from
falling. RADIOACTIVE - identifies a material that emits radioactive energy and can injure human
tissue or organs.

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

HYDRAULIC FLUID PRESSURE - hydraulic fluid spraying human figure shows that fluid escap-
ing under great pressure can cause injury or death.
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FOR INFORMATION ON FIRST AID, REFER TO FM 4-25.11.

WARNING

CARBON MONOXIDE (EXHAUST GASES) CAN KILL!

Carbon monoxide isa colorless, odorless, deadly poison which, when breathed, deprivesthe body of oxy-
gen and causes suffocation. Exposure to air containing carbon monoxide produces symptoms of head-
ache, dizziness, 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 RTCH isoperated.

DO NOT operate RTCH enginein enclosed areas.

DO NOT idle RTCH engine without adequate ventilation.

DO NOT drive RTCH with inspection plates or cover platesremoved.

BE ALERT for exhaust poisoning symptoms. They are:

Headache
Dizziness
Sleepiness

L oss 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

Remove person from area.

Exposeto fresh air.

Keep person warm.

Do not permit physical exercise.

Administer cardiopulmonary resuscitation (CPR), if necessary.

Notify a medic.

from carbon monoxide poisoning.

The Best Defense Against Carbon Monoxide Poisoning Is Good Ventilation!
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WARNING %
/
BATTERIES &

» 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 sourcesaround batteries. If a bat-
tery isgiving off gases, it can explode and causeinjury to personnel. Remove all jewelry such asrings, I1D
tags, watches, and bracelets. If jewelry or atool contacts a battery terminal, a direct short will result in
instant heating, damage to equipment, and injury to personnel.

» 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 seriousinjury to personnel.

Eyes. Flush with cold water for no lessthan 15 minutes and seek medical attention immediately.
Skin. Flush with large amounts of cold water until all acid isremoved. Seek medical attention asrequired.

Internal. If corrosion or electrolyteisingested, drink large amounts of water or milk. Follow with milk of mag-
nesia, 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 house-
hold ammonia.

WARNING

CLEANING AGENTS

Improper cleaning methods and use of unauthorized cleaning agents can injure personnel and dam-
age equipment. To prevent this, refer to TM 9-247 for further instructions.

WARNING

COMPRESSED AIR

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed
30 psi (207 kPa). Use protective equipment and exercise caution to avoid injury to personnel.

WARNING

DIESEL FUEL HANDLING

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

» Wear fuel-resistant gloves when handling fuels and promptly wash exposed skin and change fuel-soaked
clothing.
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E WARNING
Z

E DRY CLEANING SOLVENT
Dry cleaning solvent P-D-680 type |l istoxic and flammable. Wear protective goggles and gloves and
use only in a well-ventilated area. Avoid contact with skin, eyes, and clothes and do not breathe
vapors. DO NOT use near open flames or excessive heat. The solvent’s flash point is 200°F (94°C). If
you become dizzy while using dry cleaning solvent, get fresh air immediately and get medical atten-
tion. If solvent contacts eyes, wash your eyes and seek medical attention immediately.

~— @
WARNING
ELECTRICAL SYSTEM MAINTENANCE

Remove all jewelry, watches, rings, etc. prior to disconnecting cables from batteries or other electrical
source. Items can come in contact with battery or electrical source and cause electrical shock. Failure
to follow thiswarning may result in personnel injury or death.

WARNING

ETHER COLD START SYSTEM

Ether is extremely flammable and explosive. DO NOT perform ether cold start system checks, inspec-
tions or maintenance while smoking or near fire, flames or sparks. Failure to follow this warning may
cause afireand explosion, causing seriousinjury or death to personnel.

Avoid breathing cold start system fluid vapors. Wear goggles and fuel-resistant gloves when handling
fluid. Failureto follow thiswarning may cause seriousinjury or death to personnel.

WARNING

FIRE EXTINGUISHER

Dischar ging lar ge quantities of dry chemical fire extinguisher in cab may result in temporary breath-
ing difficulty during and immediately after the dischar ge event. If at all possible, discharge fire extin-
guisher from outside the cab. Ventilate cab thoroughly prior to reentry.

E WARNING

HAZARDOUS WASTE DISPOSAL

When servicing this vehicle, performing maintenance, or disposing of materials such as engine cool-
ant, 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
isneeded, please contact The Army Environmental Hotline at 1-800-872-3845.
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WARNING
- 2l

HYDRAULIC SYSTEM

DO NOT disconnect or remove any hydraulic system line or fitting unless hydraulic system pressure has
been relieved. Tighten all connections before applying pressure. Escaping hydraulic fluid under pressure
can penetrate the skin, causing seriousinjury.

Search for leakswith a piece of cardboard. Protect hands and body from high-pressurefluids. If an acci-
dent occurs, seeadoctor immediately. Any fluid injected into the skin must be surgically removed within
afew hoursor gangrene may result.

At operating temperature, hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulic lines. Failureto do so could result in injury.

Hydraulic fluid is very dippery. Immediately wipe up any spills. Failure to follow this warning may
result in injury to personnel.

WARNING

IRLIGHTS

DO NOT look directly at IR sourcewithout eye protection and maintain a minimum of 12 inchesfrom
energized IR lightsto prevent possible eye discomfort or damage.

u<
LIFTING HEAVY COMPONENTS

Hydraulicjacksare intended only for lifting RTCH, not for supporting vehicle to perform maintenance.
DO NOT get under vehicle after it israised unlessit is properly supported with blocks or other suitable
cribbing. Failureto observe thiswarning may result in death or injury to personnel.

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during
procedure. 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 result in death
or injury to personnel.

\|/
WARNING

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



TM 10-3930-675-24-1

A“ WARNING
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NBC EXPOSURE

If NBC exposure is suspected, all air cleaner media should be handled by personnel wearing protec-
tive equipment. Consult your NBC Officer or NBC NCO for appropriate handling or disposal proce-
dures.

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
A

PRESSURIZED COOLING SYSTEM

» DO NOT service cooling system unless engine has been allowed to cool down. Thisisa pressurized cool-
ing system and escaping steam or hot coolant will cause serious burns.

» DO NOT remove cooling system radiator cap when engineis hot. Allow engine to cool down. Failureto
follow thiswar ning may cause serious burns.

» Wear effective eye, glove, and skin protection when handling coolants. Failureto do so may causeinjury.

% WARNING
_ =4
R-134A REFRIGERANT

» Liquid refrigerant, when exposed to air, quickly evaporates and will freeze skin or eye tissue. Take care
to prevent refrigerant from touching your skin or eyes. Serious injury or blindness may result if you
comein contact with liquid refrigerant.

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

SLAVE STARTING

* When slave starting RTCH, use NATO slave cable that DOESNOT haveloose or missing insulation.
» DO NOT proceed if suitable cableisnot available.
» DO NOT usecivilian-type jumper cables.
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TM 10-3930-675-24-1 DEPARTMENT OF THE ARMY
TM 11078A-IN/3 Washington, D.C.,1 December 2006

TECHNICAL MANUAL

FIELD AND SUSTAINMENT MAINTENANCE MANUAL
(Including Unit, Direct, and General Support)

FOR

ROUGH TERRAIN CONTAINER HANDLER (RTCH):
RT 240; 53,000 LB CAPACITY; 4 X 4
(NSN 3930-01-473-3998)

ROUGH TERRAIN CONTAINER HANDLER (RTCH):
RT 240; 53,000 LB CAPACITY; 4 X 4 (RESET)
(NSN 3930-01-473-3998)

ROUGH TERRAIN CONTAINER HANDLER (RTCH):
RT 240V2; 53,000 LB CAPACITY; 4 X 4
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REPORTING ERRORSAND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of away to improve the proce-
dures, please let us know. Submit your DA Form 2028 (Recommended Changes to Publications and Blank
Forms), through the Internet, on the Army Electronic Product Support (AEPS) website. The Internet address
is https://agps.ria.army.mil/. The DA Form 2028 is located under the Public Applications section in the AEPS
Public Home Page. Fill out the form and click on SUBMIT. Using this form on the AEPS will enable ust
respond quicker to your comments and better manage the DA Form 2028 program. You may also mail, fa

or e-mail your letter or DA Form 2028 direct to: AMSTA-LC-LPIT/TECH PUBS, TACOM-RI, 1 Rock Island
Arsenal, Rock Island, IL 61299-7630. The e-mail addressis. ROCK-TACOM-TECH-PUBS@conus.army.mil.
The fax number is DSN 793-0726 or Commercial (309) 782-0726.

SUPERSEDURE NOTICE - This manual supersedes TM 10-3930-675-20-1, TM 10-3930-675-20-2, and
TM 10-3930-675-34 dated 1 July 2001.

DISTRIBUTION STATEMENT A - Approved for public release; distribution is unlimited.
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HOW TO USE THIS MANUAL

INTRODUCTION

1

Thismanual is designed to help you perform Organizational Maintenance and Troubleshooting on the RT 240 Rough Ter-
rain Container Handler (RTCH) Army, Army RESET (hereafter “RESET”), and USMC configurations. For model-spe-
cific information, the configuration name (Army, Army RESET, or USMC) is specified in the task title in parentheses (for
maintenance tasks) and in the table/errors code title in parentheses (for Troubleshooting procedures). If there is no desig-
nation, the task/troubleshooting procedure appliesto all three models.

The Repair Parts and Special Tools List (RPSTL), TM 10-3930-675-24P, is to be used in conjunction with this manual, to
locate and obtain the repair parts and special tools needed to maintain this equipment.

This manual iswritten in Work Package format:

a  Chapters divide the manual into magjor categories of information (e.g., Introductory Information with Theory of
Operation, Troubleshooting Procedures, Organizational Maintenance Instructions, Direct Support Maintenance
Instructions, General Support Maintenance Instructions, and Supporting Information).

b. Each Chapter is divided into Work Packages, which are identified by a 6-digit number (e.g., 0001 00, 0002 00)
located on the upper right-hand corner of each page. The Work Package page number (e.g., 0001 00-1, 0001 00-2)
islocated centered at the bottom of each page.

c. If aChange Package is issued to this manual, added Work Packages use the 5" and 6™ digits of their number to
indicate new material. For instance, Work Packages inserted between WP 0001 00 and WP 0002 00 are humbered
WP 0001 01, WP 0001 02, etc.

This manual is published in two volumes: Volume | covers Chapters 1 and 2, Work Packages 0001 00 through WP 0048
00 and includes al troubleshooting, Chapter 6: Supporting Information is included in Volumes | and I1. Volume I
includes Chapters 3 through 6, WP 0049 00 through WP 0292 Q0.

Scan through this manual to become familiar with its organization and contents before attempting to maintain the equip-
ment.

CONTENTS OF THIS MANUAL

1

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

A Table of Contentsin Volume | lists the contents of Volumes | and 1. The Table of Contentsin Volume Il lists the con-
tents of Volume I only.

a  The Table of Contents also provides Reporting Errors and Recommending Improvements information and DA
Form 2028 addresses, for the submittal of corrections to the 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. The alphabetical Index for each volume lists only those Work Packages found in that volume.

Chapter 1, Introductory Information with Theory of Operation, provides general information on the manual and the equip-
ment.

Chapter 2, Troubleshooting Procedures, contains all applicable troubleshooting and a complete listing of Error Codes res-
ident on the RTCH.

a. Before attempting to perform troubleshooting, carefully read the information in WP 0004 00, Troubleshooting
Introduction. It explains how to perform both non-error code and error code-driven troubleshooting. Included at
the end of this Work Package are locator diagrams of all electrical and hydraulic components that may be hard to
locate.

b.  The Troubleshooting Symptom Index in WP 0006 00 is divided into three sections. The first is an alphabetical list-
ing, by system, of non-error code-driven malfunctions. The second is a“Numerical Error Code Symptom Index”.
Thethird isan “ Alphabetical Error Code Symptom Index”.

c. Thecorrective action for certain malfunctions is to notify “SRA”. Refer to Table 3 in the Maintenance Allocation
Chart MAC (WP 0289 00) for further information about the Specialized Repair Activity for the RTCH.

Xi
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CONTENTS OF THIS MANUAL - CONTINUED

7.

Chapter 3 covers all Organizational Maintenance Instructions, Chapter 4 covers al Direct Support Maintenance Instruc-
tions and Chapter 5 covers all General Support Maintenance Instructions. In each chapter, work packages are organized
in the same Functional Group Code (FGC) sequence as the MAC found in Chapter 6 of both volumes.

Chapter 6 includes Supporting Information: References, MAC Introduction, MAC, Expendable and Durable Items List,
Load Testing Procedure, and Foldouts of Hydraulic Systems.

An alphabetical Index completes the manual.

FEATURES OF THIS MANUAL

1

2.
3.

WARNINGs, CAUTIONSs, NOTEs, subject headings, and other important information are highlighted in BOLD print asa
visua aid.

WARNING

A WARNING indicates a hazard which may result in death or seriousinjury to personnel.

CAUTION

A CAUTION isareminder of safety practicesor directs attention to usage practicesthat may result in
damage to equipment.

NOTE

A NOTE isastatement 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.

a. If you aretold: “Replace engine ECU (WP 0079 00)”, go to the first page of Work Package 0079 00 in Volume |1
of this manual for instructions on replacing the engine ECU. Be sure to read the “Initial Setup” on page 1 of the
Work Package, to determine contents of Work Package as well as information regarding tools and equipment,
spare parts, and personnel required, etc.

b. If you aretold: “Check coolant level (TM 10-3930-675-10)", go to TM 10-3930-675-10-1 for the Army machine
or go to the TM 10-3930-675-10-2 for the USMC or RESET machines for complete instructions on checking the
coolant level. Use the Table of Contents or alphabetical Index in TM 10-3930-675-10-1 to find the procedure.

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

Numbers located at lower right corner of art (e.g., 350-001; 434-0002) are art control numbers and are used for tracking
purposes. Disregard these numbers.

Dashed leader lines used in illustrations indicate that called out items are not visible in the view depicted (i.e., they are
located within or behind the structure).

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.

NOTE

If at any time you are unsure how to use this manual or you cannot locate the information you need,
notify your supervisor.
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GENERAL INFORMATION 0001 00

SCOPE

1.  Typeof Manual. Thismanual isfor usein performing Organizational Maintenance and Troubleshooting on the Rough
Terrain Container Handler (RTCH), RT 240, Rough Terrain Container Handler (RTCH), RT 240 (RESET), and Rough
Terrain Container Handler (RTCH), RT 240V 2.

2. Equipment Name and M odel Number. Rough Terrain Container Handler (RTCH), RT 240, Rough Terrain Container
Handler (RTCH), RT 240 (RESET), and Rough Terrain Container Handler (RTCH), RT 240V 2.

3. Purpose of Equipment. The RTCH-RT 240, RTCH-RT 240 (RESET), and RTCH-RT 240V2 are designed to lift and
stack 20 and 40 ft International Standard Organization (1SO) containers, loaded to a gross weight of 53,000 Ib
(24,062 kg).

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for the equipment will be those prescribed by DA PAM 750-8,
The Army Maintenance Management System (TAMMS) Users Manual, as contained in the Maintenance Management
Update.

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your RTCH needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell uswhat 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 Idland, I1linois 61299-7630. We'll send you areply.

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. Whilecorrosionistypicaly 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
acorrosion problem isidentified, 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 isidentified asa CPC
problem. The form should be submitted to the address specified in DA PAM 750-8.

OZONE DEPLETING SUBSTANCES

Listing to be provided by requiring activity.
DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

For destruction of Army materiel to prevent enemy use, refer to TM 750-244-6.
PREPARATION FOR STORAGE OR SHIPMENT

For preparation for storage or shipment procedures, refer to TM 10-3930-675-24.
WARRANTY INFORMATION

The vehicles are warranted by Kalmar RT in accordance with TB 10-3930-675-24. Warranty starts on the date found in
block 23, DA Form 2408-9 in the logbook. Report all defects in material or workmanship to your supervisor, who will take
appropriate action through your Organizational Maintenance shop.

0001 00-1
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GENERAL INFORMATION - CONTINUED 0001 00

LIST OF ABBREVIATIONS/ACRONYMS

NOTE
Refer to ASME Y 14.38-1999 for standard abbreviations.
ABBREVIATIONS/ACRONYMS DEFINITION
N Additional Authorization List
2 Basic Issue Items
G e Centigrade or Celsius
CAN-BUS . . Controller Area Network-BUS
I o Cubic Inch Displacement
00 0 Centimeter
1 Components of End Item
P . Corrosion Prevention and Control
ECM L e e Electronic Control Module
EC S . i e e Electronic Control System
ECU . o e e Electronic Control Units
EEPROM. .. .. Electrically-Erasable Programmable Read-Only Memory
e Fahrenheit
FG . o o Functional Group Code
Bl e e Feet
GO R . .o Gross Combination Weight Rating
GV R, L Gross Vehicle Weight Rating
] o Horsepower
IET M L e e e Interactive Electronic Technical Manual
0 Inch
1 International Standards Organization
0 Kilogram
2 Kilometer
KA. . . Kilopascal
KN L Kilometers per Hour
KV L e e Kilowatt
L o e e Liter
o P Pound
1 0 Pound Foot
o) Liters per Hour
0 Meter
M A CC L Maintenance Allocation Chart
1] 0 Millimeter
1070 0 Mile Per Hour
NAT O L North Atlantic Treaty Organization
N B . . e Nuclear Biological Chemical
NN L e e e e Newton Meter
OEM L e Origina Equipment Manufacturer

0001 00-2
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GENERAL INFORMATION - CONTINUED 0001 00
LIST OF ABBREVIATIONS/ACRONYMS - CONTINUED
ABBREVIATIONS/ACRONYMS DEFINITION

V.

END OF WORK PACKAGE

0001 00-3/(0001 00-4 Blank)
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.............. Standard Operating Procedure
..... Soldier’s Portable On-System Repair Tool
................. Specialized Repair Activity

The Army Maintenance Management System

........ Unit Level Logistics System - Ground
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EQUIPMENT DESCRIPTION AND DATA 0002 00

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

1

Characteristics.

a. The Rough Terrain Container Handler (RTCH) RT 240 is designed to lift, move, stack, or unstack 20 and 40 ft (6.10
t0 12.19 m) by 8 ft (2.44 m) wide | SO containers.

b. The RTCH-RT 240 has a lift capacity of 53,000 |b (24,040 kg) and operates on hard and/or unimproved surfaces, to
include beach operations.

¢. The RTCH-RT 240 can be utilized as aforklift with an operator-installed forklift kit.
Capabilities and Features.

a. Capabilities.

oy

2

3)

(4)
()

b. Features.
(1)
(2

©)
4
®)
(6)

()

Container handling capabilities:

e Stack or unstack 8 ft (2.44 m) high SO containers stacked three (3) high with a gross
weight of 53,000 Ib (24,040 kg) in the first row.

e Stack or unstack 8 ft (2.44 m) high ISO containers stacked three (3) high with a gross
weight of 27,500 |b (12,474 kg) in the second row.

o Stack or unstack 4.3 ft (1.31 m) high 1SO containers stacked seven (7) high.
*  Container tophandler adjusts to 20 or 40 ft (6.10 to 12.19 m) ISO container lengths.
e Container tophandler oscillates 7° left and right.

e Container tophandler rotates 195° clockwise and 105° (145° for USMC) counterclock-
wise.

»  Container tophandler tilts 8° forward and 12° to the rear.
»  Container tophandler side shifts + 15 in. (x 381 mm) from the center.

Forklift kit is operator-installed and attaches to the tophandler. The forktines are adjustable from 24 in. (61
cm) center-to-center to 81.5 in. (207 cm) center-to-center. Lift capacity is 44,000 Ib (19,958 kQ).

Maximum speed of RTCH is 23 mph (37 kph) on level ground with NO LOAD; maximum speed on level
ground LOADED is 15 mph (24 kph).

Maximum fording depth is 60 in. (1.52 m).

Operation in temperatures from -25°F (-32°C) to +125°F (+52°C), and to -40°F (-40°C) with arctic kit
installed.

Electronically-controlled 400 hp, six-cylinder turbocharged engine.

Electronic semi-automatic shift controlled transmission with 4 ranges forward and 3 reverse. Operator
selects range and ECM controls shift points.

The drive axles provide traction for 2-wheel or 4-wheel drive.

Limited slip differentials and multi-disc-wet brakes are an integral part of the axle assemblies. Multi-disc-
wet brakes are hydraulically cooled to prevent overheating. Accumulators store energy for the emergency
braking system.

The steering system is capable of 2-wheel, 4-wheel, crab, and emergency modes of operation.

The parking brake is hydraulically released and spring-applied by disc brake assemblies mounted on the
front and rear differentials.

The operator’s cab has a fully adjustable operator’s seat, fresh air (filtered) ventilation system, and heater/
defroster/air conditioning systems.

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

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONTINUED

(8 Operator’s controls include: adjustable steering wheel; accelerator and brake pedals; transmission range
selector; steering mode selection rocker switches; and a single joystick control for all boom, tophandier,
and forklift operations.

c. Transport Modes.

NOTE
Refer to TM 10-3930-675-10 for detailed instructionsto preparethe RTCH for transport.
o Self Deployment
* Highway Transport
* Ralil Transport
e MarineTransport
» Air Transport

0002 00-2
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

350-001

KEY

COMPONENT

DESCRIPTION

Tophandler

Boom Assembly

Boom Lift Cylinders

Operator’'s Cab

Boom Support

Frame

Remote Hydraulic Control
Compartment

Electro-hydraulically operated 20to 40ft (6.10t012.19 m) tophandler.
Capabl e of sideshifting, rotation, forward/rear tilting, left/right tilting,
and load position leveling and locking. Also interfaces with forklift
attachment.

Electro-hydraulically operated heavy duty steel boom designed for
moving, lifting, and stacking 20 to 40 ft (6.10 to 12.19 m) ISO
containers.

Electro-hydraulically operated cylindersraise, lower, and support the
boom assembly.

Containsall driving and container handling controlsaswell asheating,
air conditioning, and filtered ventilation system controls. During air
transport operations, the cab is moved to the left side of the chassis,
then lowered and secured in place.

Rear support and pivot point for the boom to include an unlocking
devicethat allowsthe boom assembly to be lowered into the transport
position.

A heavy-duty steel construction with tie-downs, towing lugs, and
pintle hook.

L ocation of selected hydraulic remote controls. Also accessto
hydraulic system test and sampling ports.

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

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

350-001

KEY COMPONENT DESCRIPTION
8 Dolly Wheels Storage Storage location for the attachable tophandler air transport dolly
Compartment wheels.

9 Master Battery Switch ON/OFF control of electrical power from batteriesto vehicleelectrical
system.

10 Slave Receptacle Provides an electrical connection for slave starting. A receptacleis
located on each side of the RTCH.

11 Battery Compartment Storesfour 12V batteriesand required cabling. Batteriesareaccessible
from the side and/or the top.

12 Twistlocks Electro-hydraulically operated and monitored 1 SO twistlocks, located
at each corner of the tophandler. Also utilized to attach forklift
attachment to tophandler.

0002 00-4
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

0= &O
ON LT
-
GG 4—FDD')
y %
/ / 350-002
/
4 18 17
20 19
KEY COMPONENT DESCRIPTION
13 Front Service and Blackout Headlight, blackout drive light, and composite turn signal with
Lights blackout markers.
14 Coolant Expansion Tank Contains cooling system overflow. Provides meansto visually check
coolant level and add coolant to system.
15 Engine Compartment Houses the six-cylinder turbocharged diesel engine that supplies
power for the automotive, electrical, and hydraulic systems.
16 Hydraulic Reservoir Stores and vents system hydraulic oil.
17 Hydraulic Reservoir Sight Visual indicator of hydraulic oil level. If cil isNOT visiblein sight
Gage gage with boom completely lowered and tophandler retracted, DO
NOT start engine.
18 Fuel Tank Stores fuel supply for vehicle.
19 Rear Service and Blackout Compositetail, stop, and blackout markers; turn signals, and backup
Lights lights.
20 Bogie Wheels Allow weight of machineto bedistributed over morewheel areaduring

aircraft loading and transport.
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

EQUIPMENT DATA

Engine:
=g LU= [ Cummins
MOOE . . ..o QSM 11
Horsepower @ 2,150 RPM . . oottt e 400 hp (298 kW)
Torque @ 1,200 RPM . . ..ot 1,450 Ib-ft (1,966 Nm)
O NOErS o e 6
DISPlaCaMENt . . .. oo e 661 CID (10.8L)
VBN o 2,070 1b (940 kg)
FUE Sy ot aIm . o .o Fully electronic
Cooling System, Thermostat Range. . . . . .. oot e 180° to 200°F (82° to 93°C)
Transmission:
= 1 o = ZF-Hydromedia
MOOE . . .. 4 WG-260
13 1 4 forward and 3 reverse speeds
RaNgEe SElECtiON . . . . Automatic, electronically controlled
Axles:
=01 [ Kesser
Model:
FrONt .« o e LT102PL 341/528NLB4650
RO . . . LT102PL 341/528NL B4460
Weight
O . o 8,379 1b (3,800 kg)
S 5,733 1b (2,600 kg)
Tires:
Front and Rear:
=T 1 = ot = Bridgestone
Sz . o 295R35VRL
INfLALiON. .. 85 psi (586 kPa)
VBIgNE o 2,3151b (1,050 kg)
Bogie Wheels (Transport Operations):
=0 LU= [ Michelin
Sz . 355/65 R 15 XZM
INFLALiON. . .. 85 psi (586 kPa)
Dolly Wheels (Tophandler Transport):
Y10 "o D = Michelin
Sz . 225/75 R 10 XZR
I ON. . . e 85 psi (586 kPa)
Dimensions:
Length:
Tophandler Lateral . . ... ... e 37.7ft(11.5m)
Tophandler Longitudinal ... ... ... ... e 49.2 ft (15.0 m)
Height:
Operational W/BOOM LEVEL. . . . ... o e e e e 13.1ft (4.0m)
Highway Transport MOOe. . . . . ..ottt e e e e e e e e 9.8ft (3.0m)
Width, Tophandler Longitudingl . . . . ... ... e 12t (3.6 m)
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

EQUIPMENT DATA - CONTINUED

Weights:
GV W R L 118,000 Ib (53,523 kg)
GVWR W/IFOTKITE Kt oo e e e e 128,400 Ib (58,294 kg)
Capacities:
FUEL TanK . oo 103 gal. (390 L)
C00liNg SY S O . . ot 23.7¢gd.(90.1L)
Cooling, ENgiNE ONlY . . ..o 34gd.(1291)
Hydraulic Oil RESEIVOIT. . . ..ot e et e e e e e e e e 180 gdl. (680 L)
Engine CrankCase WIF e . . . ..o e 38.6qt(36.5L)
TranSMISSION W/FT e . . 36qt(34L)

Electrical System:

TP . e 24V, negative ground
Batteries:
QUL LY . .ottt 4
OB . .ot 12v
Miscellaneous:

Maximum Lifting Capacity:

First Stacking ROW . . . . .o e e 53,000 Ib (24,040 kg)

Second StaCKING ROW . . . .. oottt e e e e e e e 27,500 1b (12,474 kg)
Maximum Lift HElght . . ... 331t (10.06 m)
Maximum Lifting Capacity, w/Forklift Kit

First StaCKing ROW . . .. oo e e e e 44,000 Ib (19,958 k)

Second StaCKING ROW . . . .. oo e e e e e 24,600 1b (11,158 kg)
Maximum Lift Height, w/Forklift Kit . . ... ... 21.8ft (6.65 m)
Forklift Kit, Fork Tines Center-to-Center Range. . . .. ... .o it 241081.5in. (61 to 207 cm)
Maximum Forward Reach (Boom Level) . ... ... 20.6 ft (6.28 m)
Curb-to-Curb Turning Circle:

FOUr-Wheel Steering. . . . .ot e e 65 ft (19.8 m)
GroUNd ClEaIaNCE . .\ v vttt ettt et e e e e e e e e 18in. (45.7 cm)
FOrding DEpth . . . o 60in. (1.5m)
Maximum Travel Speeds:

1170/ 23 mph (37 kph)

LoBded . .. oo 15 mph (24 kph)

END OF WORK PACKAGE

0002 00-7/(0002 00-8 Blank)
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THEORY OF OPERATION 0003 00

INTRODUCTION

1

The RTCH-RT 240 consists of the following major components and functional systems: drivetrain, fuel system, exhaust
system, cooling system, electrical and electronic systems, steering and brake systems, hydraulic system, cab system, and
lifting boom with tophandler. A forklift kit may be added as required.

This work package explains how the components and systems of the RT 240 work together. A functional description is
provided for each major component and system.

DRIVE TRAIN

1.

The engineisasix-cylinder turbocharged diesel which supplies power to the transmission. The engine cooling systemis
pressurized and includes a thermostat, controlled bypass, and coolant expansion tank. Engine lubrication is pressurized
and full-flow filters continuously clean ail.

The transmission is a semi-automatic electronically-controlled unit. The operator electronically selects range of gears
and the transmission electronic control module (ECM) controls shift points up to the highest selected gear. A shift inhib-
itor circuit controls downshiftsin forward and reverse gears. The transmission can be manually or electronically shifted
through 4 forward and 3 reverse gears. A torque converter provides interface to the engine.

The driveshafts transmit rotation of the transmission output to the front and rear axles. Connections at both ends are
made through universal joints to compensate for any misalignment due to operating on uneven surfaces.

The front and rear axles are identical in operating principles. Both axles are hydraulically steered with planetary wheel
ends and wet-disc brakes. The rear axle oscillates above and below horizontal to alow for operation on uneven surfaces.

FUEL SYSTEM

1. Fuel to power the engineis pumped from the fuel tank by afuel transfer pump to the electronically controlled fuel injec-
tor nozzles.

2. The engine ECM manages, monitors, and stores key engine functions, to include engine idle speed, limits maximum
engine speed, and engine diagnostic data.

3. Theengine-mounted fuel/water separator is a spin-on replaceable type with drain.

EXHAUST SYSTEM

The exhaust system removes exhaust gases from the engine through the exhaust manifold and turbocharger. The gases

flow into exhaust pipes and muffler to the atmosphere along the right side and to the rear of the operator’s cab.

COOLING SYSTEM

1.

The cooling system consists of an engine-mounted circulating pump, 180° to 200°F (82° to 93°C) thermostat, oil cooler/
aftercooler manifolds, aradiator, engine-mounted coolant filter, and hydraulically-driven cooling fan.

The cooling system cools the engine by means of circulating pressurized ethylene glycol-based coolant through the
engine and radiator.

ELECTRICAL SYSTEM

1.

The system voltage is 24V. Four 12V batteries, connected in series-parallel and charged by an alternator across elec-
tronic rectifying and voltage stabilization circuits, provide the voltage.

The negative and positive poles are both connected across the master battery switch. The negative pole is connected to
the chassis.

NATO dave-starting receptacles are provided.
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THEORY OF OPERATION - CONTINUED 0003 00

STEERING SYSTEM

1

The electro-hydraulic steering system provides three modes of steering control: 2-wheel steer, 4-wheel steer, and crab
steer.

The variable rate steering system utilizes two front and two rear hydraulic steering cylinders and electronic wheel posi-
tion sensors connected to an ECM to maintain direction and control. The variable rate system allows the system to
change or adjust to different modes of operation.

An emergency steering pump is provided in the event the engine is inoperative. If the engine quits while operating the
RTCH, the emergency steering pump provides sufficient hydraulic pressure to control the truck until it is brought to a
safe stop.

BRAKE SYSTEM

The brakes are totally enclosed within the front and rear drive axle housings, next to the wheel ends.

The brake system is awet brake system that is comprised of three separate hydraulic circuits: service brake circuit, cool-
ing circuit, and parking brake circuit.

The brake system also includes six pressurized accumulators that provide adequate stored energy to stop the RTCH in
the event of engine shutdown.

The service brake circuit is applied by depressing either the left or right floor-mounted hydraulic brake pedals. Brake
pressure is applied to eight cylinders per side within the front axle and one cylinder per side in the rear axle.

The brake system cooling circuit cools the brake disks using oil pumped from the main hydraulic system through brake
chambers during operation.

The parking brake assemblies are mounted at the input flanges of the front and rear axles. The brakes are applied by
spring pressure and released hydraulically. A warning buzzer sounds if the driver leaves the seat without applying the
parking brakes. The parking brake should never be applied as an emergency brake or while the vehicle is moving.
Application of the parking brake while the vehicle is moving can result in major drive train damage.

HYDRAULIC SYSTEM

The RTCH hydraulic system is comprised of the following major components that provide hydraulic power to operate

and control the container tophandler, boom, steering, and brake systems. In addition the hydraulic system is used to place the
cab and bogie wheels into transport mode.

1

Three variable piston-type hydraulic pumps are driven by the transmission power take-off (PTO). The pumps provide
hydraulics for the steering system and tophandler.

One double vane-type pump is driven by the transmission PTO. It provides hydraulics for the boom cylinders, service,
and parking brake systems.

One single-vane pump is driven by the engine. It provides hydraulics for a cooling fan.

Main valves control the main hydraulics. The valves are controlled by an electro-hydraulic servo system from the joy-
stick control in the operator’s cab.

High-pressure ail filters clean hydraulic oil before returning oil to the reservoir. Breather filters allow venting of the
hydraulic reservair.

Hydraulic system oil cooler and fan maintain and control hydraulic oil temperature. The cooling fan is powered by
hydraulics from an engine-driven hydraulic pump.

Emergency systems: one ground-driven hydraulic pump maintains steering control in the event of engine failure; a 24V
electric hydraulic pump provides power to lower boom and release the twist locks in the event of engine failure. The
electric pump also provides a means to place the operator’s cab into the transport mode.
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THEORY OF OPERATION - CONTINUED 0003 00

CAB SYSTEM

The operator’s cab is a sound and weather insulated unit that provides the operator with the systems to control and mon-
itor both standard automotive functions and container handling functions. The following components or systems are also con-
tained within the cab:

1.  Adjustable steering column and adjustable suspension seat.
2. Heater, air conditioning, and filtered ventilation system.

3. Portable fire extinguisher and rifle mount.
AIR CONDITIONING SYSTEM

1.  Theair conditioning system unit is part of the heater and is mounted at the front of the cab. It isasingle unit consisting
of aheater core, air conditioning evaporator coil, blower motor, control valves, and air ducts.

2. Thesystemisturned on by the air conditioning control switch on the instrument panel in the cab. The two-speed blower
switch controls flow rate.

3. Aneven cab temperature is maintained by using the air conditioner temperature control switch to control the refrigerant
flow through the evaporator coil.

CONDENSER

COMPRESSOR
RECEIVER-DRYER

CAB INTERFACE

UNIT (LOCATED
/ BEHIND CAB)
CAB HEATER/
EVAPORATOR
COIL AIR CONDITIONING UNIT

350-1021

ELECTRONIC SYSTEM

The RTCH-RT 240 is equipped with several electronic modules, all connected using CAN-BUS technology. The mod-
ules can be diagnosed using the OEM testing equipment. They assist in the operation of major systems such as engine, trans-
mission shifting, steering mode and wheel position, the safe working load control, and many related functions that require data
input to operate correctly for the intended uses of the RTCH-RT 240.
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THEORY OF OPERATION - CONTINUED 0003 00

LIFTING BOOM AND TOPHANDLER

The lifting boom and tophandler is an electro-hydraulic operated heavy-duty telescoping boom and spreader assembly,
designed to lift, move, and stack/unstack 20 to 40 ft (6.10 to 12.19 m) I SO containers. The operator joystick provides complete
control of the lifting boom and tophandler during container handling operations. The boom provides lifting/lowering, extend-
ing/retracting operations. The tophandler or spreader provides for sideshifting, rotation, forward/rear tilting, left/right tilting,
and load leveling and locking operations. The tophandler also provides interface capability with aforklift attachment.

FORKLIFT KIT

The forklift kit is attached to the tophandler twistlocks and two hydraulic hose quick-disconnects. Forklift operation is
controlled from the tophandler joystick to include adjustable forktines. The forktines and vertical support beamsfold under the
forklift framework for transport.

END OF WORK PACKAGE

0003 00-4



TM 10-3930-675-24-1

CHAPTER 2
TROUBLESHOOTING PROCEDURES






TM 10-3930-675-24-1

TROUBLESHOOTING INTRODUCTION 0004 00
GENERAL
1 The RTCH-RT 240 has an extensive on-board diagnostic capability that enables the user to isolate faults based on error

codes. This diagnostic capability, when used in conjunction with traditional troubleshooting techniques, enables the user
to fault isolate most malfunctions that will occur on the RTCH.

This chapter provides information for identifying and correcting malfunctions which may develop while operating the
RTCH. Both error code and non-error code troubleshooting are contained within this chapter.

a.  Work Package 0007 00 addresses non-error code troubleshooting.
b.  Work Packages 0008 00 through 0047 00 address error code troubleshooting.

The Troubleshooting Symptom Indexes[in WP 0006 00 list common malfunctions which may occur (non-error code
malfunctions and electronically-identified error codes) and refer you to the proper work package for a troubleshooting
procedure. Three separate indexes are provided as an aid to the user:

a.  Non-Error Code Symptom Index. This index is organized alphabetically by functional group/system. Symptoms
within each functional group/system are listed in aphabetical order. The page number listed in the Troubleshoot-
ing Procedure Page column takes you directly to the troubleshooting task.

b. Alphabetical Error Code Symptom Index. This index lists the functional group/system in alphabetical order. Error
codes underneath each system are listed in ascending numeric order. The page number listed in the Troubleshoot-
ing Procedure Page column takes you to the first page of the work package, so that initial setup data can be
reviewed prior to starting the specific troubleshooting task.

c.  Numerical Error Code Symptom Index. Thisindex lists al error codes in ascending numeric order. Since certain
error codes are present within multiple systems, a column has been added that identifies the functional group/sys-
tem that isimpacted by the error code. For example, Error Code 130 islisted for 6 different systems. You will need
to know in which system (e.g., Boom In/Out or Tophandler Slewing) the error occurred before you can determine
which work package you' |l need.

It is not possibleto list all malfunctions that may occur, nor all tests or inspections and corrective actions. If a malfunc-
tionisnot listed, or is not corrected by the listed corrective actions, notify your supervisor.

If you are unsure of the location of an item mentioned in troubleshooting, refér to WP 0D02 00. Thiswork package iden-
tifies the major components on the RTCH.

Figures 1 thru 13, at the end of thiswork package, illustrate electrical and hydraulic components that may be difficult to
find during the troubleshooting process.

As an aid to the user, electrical diagrams are contained ip WP 0048 00. Each troubleshooting procedure references you
to the diagram in[WP 0048100 that applies to your particular troubleshooting task.

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

PRELIMINARY TROUBLESHOOTING PROCEDURES

NOTE
Fluid leaks are classified as either Class|, Class|l, or Classll|
Classl: See page of fluid (asindicated by wetness or discoloration) not great enough to form drops.
Classll:  Leakage of fluid great enough to form drops, but not enough to cause drops to drip from item
being checked/inspected.
Classlll: Leakage of fluid great enough to form drops that fall from item being checked/inspected.

Before starting any specific troubleshooting procedures, perform the following tasks:
a.  Visualy check for ruptured ail, fuel, or hydraulic linesand for Class |1 or Class |11 leaks.
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PRELIMINARY TROUBLESHOOTING PROCEDURES - CONTINUED

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

c.  Check fluid levelsin subject area and service as required (TM 10-3930-675-10 00 in this manual).
2. Ensure all applicable Operator Troubleshooting has been performed before proceeding.
EXPLANATION OF TROUBLESHOOTING TABLE COLUMNS

The columns in troubleshooting tables are defined as follows:
1 MALFUNCTION. Indicates fault that has occurred in system/equipment.

2. TEST ORINSPECTION. Indicatestest or inspection to be performed to isolate probable cause for fault symptom.
3. CORRECTIVE ACTION. Indicates procedure to correct the problem.

GENERAL ELECTRICAL INFORMATION - ERROR CODE AND NON-ERROR CODE TROUBLESHOOTING
NOTE

Refer to Electrical General Maintenance I nstructions (WP 0113 00) for instructions on using a multim-
eter to check for continuity or shortsand to perform voltage checks.

1.  Anayzethe symptoms and conditions and use common sense and logic to determine the most likely cause for the prob-
lem, then troubleshoot that circuit first. The more information you have concerning the problem, the easier it will be to
troubl eshoot.

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

Index (WP 0006|00).

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

CAUTION

DO NOT usetest lightsor non-digital multimetersto troubleshoot the RTCH. Only digital multi-
meters may be used. Failureto follow this caution may damage electronic components.

*  When making continuity checks, make suretest equipment isisolated from power source.

4, Most of the checks are made by voltage checks. Pay particular attention to the voltages being checked in the procedures.
This equipment has a combination of 12V and 24V systems. Instructions prior to the step instruct to disconnect at test
point from the potential malfunctioning component. Once the check has been made, either repair the component or go to
the referenced step. If going to another step, reconnect connection or do as otherwise instructed, such asinstall and use
jumper wires. 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.

NON-ERROR CODE TROUBLESHOOTING

Even though the RTCH has on-board diagnostics, not all malfunctions will produce error codes. Use non-error code
troubleshooting when no error code is generated, yet the RTCH is not functioning properly. When troubleshooting a non-error
code type malfunction:

1.  Perform Preliminary Troubleshooting Procedures. If this doesn’t solve the problem, go to step 2.
2. L ocate the symptom or symptomg.in WP 0006 00 that best describe the malfunction.
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NON-ERROR CODE TROUBLESHOOTING - CONTINUED

3.

5.

Turn to the page|in WP 0007 00 where the troubleshooting procedures for the malfunction in question are described.
Headings at the top of each troubleshooting table show how each troubleshooting procedure is organized: MALFUNC-
TION, TEST OR INSPECTION, and CORRECTIVE ACTION.

Perform each step in the order listed until the malfunction is corrected. DO NOT perform any maintenance task unless
the troubl eshooting procedure tells you to do so.

If the problem is still not corrected, access the Diagnostic Menu to see if any additional information might be available.

ERROR CODE TROUBLESHOOTING

1

2.

The RTCH has six (6) Electronic Control Units (ECUSs) that are at the heart of the on-board diagnostic system. Theloca-
tion of each computer ECU isidentified ih Tablell and in Figures 1 and 2 at the end of this work package.

Thedriver’'s Electronic Control System (ECS) screen displays error codes based on data collected from each of the other
computers. Refer to Explanation of Error Code Display in this work package for more information on how to read this

display.

3.[___WP 0005 00, Error Codes, provides acomplete listing of the error codes visible to both the operator and maintainers of

4.

the RTCH.

While performing troubleshooting, it may be necessary to access the system Diagnostic, Calibration, or Initialization
Menus. As a maintainer of the RTCH, you are authorized to access these menus as part of the troubleshooting process.
These menus, which are not normally available to the operator, provide additional information that will help you diag-
nose a problem.

a  Diagnostic Menu, Access Code 12443 (Table 2). Many of the error code troubleshooting procedures will direct you
to use this menu as part of the troubleshooting task. To access the Diagnostic Menu:

Q) Turn ON ignition switch, but do not start engine unless required to do so to accomplish the troubleshooting
procedure.

2 Using left or right arrows on operator’s control panel, scroll through operational screens, stopping at the
Kalmar maintenance icon (TM 10-3930-675-10). Press “Enter”.

3 Enter access code “12443".

4 To select DIAG SERVO menu, press “Enter”. Use arrow keys to scroll through menu. Press“Enter” at end
of each menu to return to main menu.

(5) Pressright arrow key to scroll to additional DIAG menus:
(8 DIAG ATTACHMENT (Tophandler)
(b) DIAG STEERING
(c) DIAG GEARBOX (Transmission)
(d) DIAGENGINE
(e) DIAGEXTRA FUNC

(6) For a more detailed explanation, refer to Exhibit 1, Diagnostic Menus, on page 9 in this work package
which provides normal value ranges for the function.

(7) Use right or left arrow keys to scroll through each menu. Press “Enter” at end of each menu to return to
main menu.

b. Calibration Menu, Access Code 13241 (Tabld 3). Some of the troubleshooting procedures direct you to calibrate
the steering, boom with tophandler, or transmission. The calibration menu identifies calibration requirements for
these systems. Additionally, there are specific calibration procedures in Chapter 4 that address the calibration
requirements for these three items. To access the Calibration Menu:

(@D} Turn ON ignition switch, but do not start engine unless required to do so to accomplish the troubleshooting
procedure.
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ERROR CODE TROUBLESHOOTING - CONTINUED

2

3)
(4)

()

(6)

Using left or right arrows on operator’s control panel, scroll through operational screens, stopping at the
Kamar maintenance icon (TM 10-3930-675-10). Press “Enter”.

Enter access code “13221".

To select CALIBR SERVO menu, press “Enter”. Use arrow keys to scroll through menu. Press “Enter” at
end of each menu to return to main menu.

Pressright arrow key to scroll to additional CALIBR menus:
(& CALIBR STEERING
(b) CALIBR GEARBOX (Transmission)

Use right or left arrow keys to scroll through each menu. Press “Enter” at end of menu to return to main
menu.

c. Initialization Menu, Access Code 32131 (Tablg 4). The initialization menu defines factory-set parameters for the

RTCH.

Menu:

oy

2

©)
(4)

This is mostly an informational menu except for two of the menu screens. To access the Initialization

Turn ON ignition switch, but do not start engine unless required to do so to accomplish the troubleshooting
procedure.

Using the left or right arrows on operator’s control panel, scroll through operational screens, stopping at
the Kalmar maintenance icon (TM 10-3930-675-10). Press “Enter”.

Enter access code “32131".

Useright or left arrow keysto scroll through initialization menu. Press “Enter” at end of menu to return to
main menu.

CAUTION

Do not change any of the values in screens 2(19) thru 17(19) for Army or 2(21) thru 17(21), 19(21),
20(21) for RESET/USMC. These arethe factory-set parameters that regulate certain hydraulic func-
tions. Any changed values could result in degraded hydraulic operation.

()

Screen 1(19) for ARMY or 1(21) for RESET/USMC is used to set the units for the operator display
screen. Use the + or - key to change the value. Press “Enter” to save the change 0 = Metricand 1 = US.

(6) Screen 18(19) for ARMY or 18(21) for RESET/USMC is used to activate information type error codes
that have been deactivated in the operator ECS display screens. Use the + or - key to change the value.
Press “Enter” to save the change. 0 = activated and 1 = deactivated.
Table 1. Location of Electronic Control Units (ECUs).
NAME NUMBER | NUMBER LOCATION
Hydraulic Servo 790 A34648.0200 | Under driver’s seat
Tophandler 791 A34652.0200 | Forward end of boom
Steering System 792 A34651.0200 | Inside cab behind right-rear panel
Transmission 793 A34650.0200 | Inside cab behind right-rear panel
Engine 794 A34649.0200 | Left side of engine
ECS Display Screen 795 A34647.0200 | Driver’s control panel
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Table 2. Diagnostic Menu, Access Code 12443.

DIAG SERVO

DIAG ATTACHMENT

DIAG STEERING

DIAG GEARBOX

DIAG ENGINE

DIAG EXTRA FUNCT.

790

791

792

793

794

MISC

!

0004 00-5

DIAG SERVD 1113) | DIAG ATTACHMENT 1(16) | DIAC STEERING _ L(16] | DIAC GEARBOX 1(12) | DIAG ENGINE 1(5) | EXTRA FUNCT. 1i13)
SYSTEM POWER 24.00v SYSTEM POWER 24.00V DIG N
POWER RI CAN  24.00V | POWER RI CAN  24.00V | STEERING 28D 0 | 3PEID:  Omph  Okph DEMAND TORQUE 0 | SET ENGINE SPEED 0
POWER LE CAN 24 .00V POWER LE CAN 24.00V STEERING 4WD ] ENGINE Orpm ACTUAL TORQUE i} TO 1000rpm
10V REF OUT 10.00v | 10V REF OUT 10.00V | STEERING CRAB 0 | OUTPUT SHAFT Orpm ENGINE SPEED orpm | it+/-)
DIAG SERVO 2i13) | DIAG ATTACHMENT 2(16) | DIAG STEERING _ 2(16] | DIAG GEARBOX 2(12) | DIAG ENGINE 2(5) | EXTRA FUNCT. 213)
OVER RIDE 0 | TILT ANGLE 5.00Y | ERROR CODE 255 | ERROR CODE (HEX} 0 | ENGINE SPEED Orpm | CUT OFF THE o
TWIST LOCK 0 FROM 792, STEERING FROM 793, GEARBOX (+) INCREASE THE HYDRAULIC PUMP
(-) INCREASE i+/-) Orpn
DIAG SERVO 3(13) | DIAG ATTACHMENT 3(16) | DIAG STEERING _ 3(16) | DIAG GEARBOX 3(12) | DIAG ENGINE 3(5; | EXTRA FUNCT. 3113)
ALIGNEMENT GE AR PROGRAM
SIDE SHIFT 21 0 REQ. PROGRAM 0 ENGINE OIL TEMP 0GrC | EL HYD. PUMP INPUT 0O
SIDE SHIFT LE a LE FRONTO RI FRONTO C:2zwD 1:4WD 0: 2WD 1:4WD COOLANT TEMP 0GrC EL HYD. PUMP OUTPUT Q
VERTICAL LIFT 0 LE REAR 0 RI RZAR 0 2: CRAB 3: EMERGENC 2:CRAB 3:MANUAL INTAKE MAN.TEMP  0GrC
DIAG SERVO 4{13) DIAG ATTACHMENT 4{16) DIAG STEERING 4(16]) DIAG GEARBOX 4{12} DIAG ENGINE 4{5}% EXTRA FUNCT. 4{13)
TWIST LOCK SHIFT LEVER POSITION:
LOCK TILT 0 EME.OPERATION MODE 0 | FORWARD OIL PRESSURE 0Bar | WATER LEVEL 0
LOCK OSCILLATE 0 | LEUNL. 1 RI UNL. 1 STEER.PROC CHANCE 0 | NEUTRAL 1 | BOOST DRESS. 0Bar CUT OFF FAK)
LE LOCK 0 RI LOCK @ NEUTRAL GEAR STAT. 0 | REVERS 0
DIAG SERVD 5(13) | DIAG ATTACHMENT 5(16) | DIAG STEERING _ 5(16) | DIAG GEARBOX 5(12) | DIAG ENGINE 5(5) | EXTRA FUNCT. 5113)
ROTATION ~/- 4% -

LIFT/LOWER 5.00v DAMPING 20/40 0 ERESSUR SW. STAT a SH.POSITION RANGE 3 DIAGNOSIS OF BLACKOUT a
BOOM IN/OUT 5.00V | ATTACHMENT SIG 1 1 | SUPPLY PRESSUR 0 | DRIVE LINE ENGANGE 0O | ENGINE DONE WORK. LIGHT ATTACH. 0
ATTACHMENT SIG 2 1 ENTER
DIAG SERVO 6:13) | DIAG ATTACHMENT 6(16) | DIAG STEERING _ 6(16] | DIAG GEARBOX 6112; EXTRA_FUNCT. 6:i13)

TW-LOCK OUTPUT INPUT | ERROR STATUS HYD.FILTER 300V 0
SLEW  CW/CCH  5.00V | UNLOCKED 0.00V 0Ma 0IL TEWP 0GrC ARMY ONLY HYD.FILTER STEERING 0
TILT IN/OUT 5.00v | LOCKED  0.00V omA | AXLE 1:0 AXLE 2:0 | OIL TEMP SUMP 0GrC HYD.FILTER ATTACH. O
AXLE 3:0 AXLE 4:0 HYD.FILTER RET.OIL 0
DIAG SERVD 7{13) | DIAG ATTACHMENT 7(16) | DIAC STEERING _ 7(16) | DIAG GEARBOX 7121 EXTRA_FUNCT. 7013)
SIDE SH.OQUTPUT INPUT STEERING WHEEL ACTUALE DIRECTION:
LENGTH SENSOR  1.00v | LEFT 0.00v Oma FORWARD 0 BRAKE CIRCUIT 1 0
ANGLE SENSO2 1.50v | RIGHT 0.00V OmA | SIG LE 0 RI o NEUTRAL 1 BRAKE CURCUIT 2 0
REVIRS {REV. LAMP) a
DIAG SERVO 8i13) DIAG ATTACHMENT £ {16) DIAC STEERING 2 (16] DIAG GEARBOX g{12) E¥TRA FUNCT. 8il3)
PRZSS RETURN OUTPUT INPUT | RI FRONT WHEEL ANGLE
PRESS RI 2.00V 1.50vV | 207->40"  Oma CrA ACTUAL GEAR 0 ETER START OK 0
PRESS LE 2.00V 1.50V | 40'->20"  Oma CmA | SIGNAL 1 0 | LIMIT TO 1:$T GEAR 0 CRBIN OP. POS. 0
SIGNAL 2 0 | o=2up _ 1=4wD o CABIN SIDE POS. 0
DIAG SERVO Si13) | DIAG ATTACHMENT 9(16) | DIAG STEERING _ 5(16] | DIAG GEARBOX 5{12; EXTRA_FUNCT. 5:13)
OUTPUT INPUT | LAMPS OUTPUT | RI REAR WHEEL ANGLE GEARBOX MODE:
LIFT omA Ond | WORKING LIGHT 0,00V NORMAL 1 Bx 792, STEZRING 0
LOWER oA Ord | WORKING LGT IR $.00V | SIGNAL 1 0 | SUBST.CLUTCH CONT. O Rx 793, GEARBOX o
3998R / 354 only SIGNAL 2 0 | LIMP EOME 0 Rx 794, ENGINE 0
DIAG SERVD 10(13) | DIAG ATTACHMENTLO(16) | DIAG STEERING 10 (16] | DIAG GEARBOX _ 10(12) EXTRA_FUNCT. _ 10{13)
OUTPUT INDUT | IND.LAMP OUTPUT | LE REAR WHEEL ANGLE ARMY ONLY ACT. SPEED CONTROL 0
BOOM IN OmA Ord | TW UNLOCKED 24.00v TRANS. SHUTDOWN 0 N N MAX REM 0
BOOM OUT  OmA omh | TW LOCKED 0.00V | SIGNAL 1 0 | TCU SEUTDOWN B RESE/USHC SET OUTPUT 5S-G
SIGNAL 2 1] SHIFT IN 2ROGRESS 0 - - CENTRAL LUB (~/-}) 3
DIAG SERVO 11(13) | DIAG ATTACHMENTLL{16) | DIAG STEERING 11(16] | DIAG GEARBOX _ 11(12) EXTRA_FUNCT.  11i13)
OUTPUT INPUT | IND.LAMP OUTPUT | LE FRONT WHEEL ANGLE INTAKE TEMP 23 FAN
FAN OmA oA ALIGNMENT 0.00vV P-BRRAKE 0 COOLANT TEMP 42 SPD
BL.VALVE 0.00V onn SIGNAL 1 0 | 1ncdING o GEARBOX TEMP 52 33
SIGNAL 2 0 | STEZRING SYST. OK 0 HYD OIL TEMP 55
DIAG SERVO 12(13) | DIAG ATTACHMENTL2 (16) | DIAG STEERING 12 (16] | DIAG GEARBOX _ 12(12) EXTRA FUNCT. 1213
VALVES OUTPUT INPUT OUTPUT INPUT | RI FRONT WHEEL WHEEL END FRONT 50
ATTACH. 0.00V onh | SLEW CW omA OmA DIAGNOSIS OF WHEEL END RZAR 51
PUMP OFF 0.00V e | SLEW ccw  Oma OmA | SOLENOID CW 0 | GEARBOX DONE HYD TANK 40
SOLEHOID CCW 0 ENTER BRAKE COOLING 1
DIAG SERVD 13(13) | DIAG ATTACHMENT13(16) | DIAG STEERING 13 (16] EXTRA_FUNCT.  13(13)
QUTPUT INPUT RI REAR WHEEL
DIAGNOSIS OF TILT IN [N OmA DIAGNOSIS OF
EL.SERVO DONE TILT OUT  OmA OmA | SOLENOID €W 0 EXTRA FUNCT. DONE
ENTER SOLENOID CCW 1] ENTER
DIAG ATTACHMENT14(16) | DIAG STEERING 14 (16)
OUTPUT INPUT | LE REAR WHEEL
05C. PRI OmA Oma
0sC. LE Oma OmA | SOLENOID CH 0 .
SOLENOTD CeH N NOTE: The values shown are examples of
FTAG ATTACHUENTIS (16] | DTAG STERRTNG 15 (18] values but are not the normal values.
ACTIVE OQUTPUT INPUT LE FRONT WHEEL " - " =
05, 24.00V 9c0mA The values are "real time" values that will
TILT 24.00V 50CmA SOLENOID CW ] .
SOLENOTD Ccu 0 change as vehicle status changes.
DIAG ATTACHMENTL6(16) | DIAG STEERING 16 (16) Refer to the DlagnOStIC Menu eXp[anatlonS
DIAGNOSIS OF DIAGNOSIS OF (EXH[BIT 1) for further details.
ATTACHMENT DONE STEERING DONE
ENTER ENTER
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Table 3. Calibration Menu, Access Code 13221.

CALIBER SERVC

CALIBR STEERING

CALIBR GEARRBOX CALIBR

RETURN TO MAIN MENU

\

\

!

CALIBR SERVO 1(10})

CALIBR STEERING 1

CALIBR GEARBOX 1(2)

LOWER TURNING ED AEE CYCLE NR
MINIMUM 713 FOR BUTTON AEZ MAIN DE
BOOM ANGLE 713 STEERING 60 RES SUS CODE
CALIBR SERVQ 2(10) CALIBR STEERING 2 (10) CALIBR GEARBOX 2(2)
LOWER Al 1
MINIMUM 334 ADJUST WHEEL 0 CALIBRATION oF
TILT ANGLE 334 ANGLE 0 GEARBOX DONE

ENTER
CALIBR SERVO 3 (10} CALIBR STEERING 3(10)
LIFT
MAX IMUM 354
BOOM ANGLE 354

CALIBR SERVO 4(10)

LIFT
MAX IMUM 716 ADJUST WHEEL a
TILT ANGLE T1€ ANGLE 0
CALIBR SERVQ S(10) CALIBR STEERING 5(10)
AXEL 2
BOOM E WHEEL a
MIN EXTENSION a7 ]
CALIBR SERVO 6(10) CALIBR STEERING 6 (10}
AXEL 3
BOOM ADJUST WHEE a
MAX EXTENSION 441 ANGLE o
CALIBR SERVQ 7(10) STEERING 7 (10}
INIT BY MIN LOAD
LE 548 Rl 552 L 0
548 552 0
CALIBR SERVO 8(10) STEERING 8 (10}
INIT BY MAX LOAD
LE 787 R1 790 WHEEL a
787 T80 0

CALIBR SERVQ 9(10)

ALL D LOAD 25000 kg
ACTUAL LOAD kg
L-LC 2.6 m o
CALIBR SERVQ 10(10) CALIBR STEERING 10 {10}
CALIBRAT ION OF CALIBRAT ION OF
EL.SERVO DONE STEERING DONE

ENTER ENTER

NOTE: The values shown are examples of

values but are not the normal values.

The values are "real time" values that will change as
vehicle status changes.

Refer to the TM 10-3930-675-24-2, Work Packages
0225 00, 0238 00 and 0259 00 for the calibration
procedures.
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INITIALIZATION 1{1¢)

UNITS O

0=5I-Europe 1=US

INITIALIZATION 2{1¢)

START CURRENT 200mA
LIFT 20 OroAs

INITIALIZATION 3({12)

END CURRENT 655mA
LIFT 65 SmA

INITIALIZATION 4(19)

START CURRERNT 200mA
LOWER 20 OmA

INITIALIZATION 5(1%)

END CURRENT 718mA
LOWER 71 k3

INITIALIZATION &{12)

START CURRENT 200mA
BOOM OUT 200mA

INITIALIZATION 7(1%)

END CURRENT S00mA
BOOM OUT 800mA

INITIALIZATION 8(l%)

START CUFRENT 200mA
BOOM IN 200mA

INITIALIZATION 9(1%)

END CURRENT 600mA
BOOM IN 600mA

INITIALIZATION 10{18)

START CURRERNT 290mA
CLOCKWISE 2% OroAs

INITIALIZATION 11¢19)

END CURRENT 600mA
CLOCKWISE 60 Oma

INITIALIZATION 12{18)

START CURRENT 250mA
ANTI-CLOCKWISE 29 OmA

Y

END CURRENT 650mA
TILT €5 OmA

Table 4. Initialization Menu, Access Code 32131.

INITIALIZATION 1&(L13)

INITIALIZATION 19(21)

START CURRENT 27 0mhs
OSCILLATE 27 QA

20-40 DAMP 200mA

INITIALIZATION 17(19)

INITIALIZATION 20(21)

END CURRENT 550mA
OSCILLATE 55 OmA

40-20 DAMP 200mA

INITIALIZATION 18(19)

INITIALIZATION 21(21)

ERROR MENUS
OF INFORMATION
TYPE DISABLE

ERROR MENUS
OF INFORMATION
TYPE DISABLE

INITIALISATION 19(13)

RETURN TO MAIN MENU

Additional screens for
3998R/7364

INITIALIZATION 13{19)

END CURRENT 600mA
ANTI-CLOCKWISE €0 OmA

INITIALIZATION 14(19)

START CURRENT 290mA
TILT 29 OrA

CAUTION: Do not change any of the values in screens 2(19) thru 17(19)
for 3998 or 2(21) thru 17(21), 19(21), 20(21) for 3998R / 7364. These
are the factory-set parameters that regulate certain hydraulic
functions. Any changed values could result in degraded hydraulic
operation. The values shown are only examples of the values and not

the actual factory-set values.
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ERROR CODE TROUBLESHOOTING - CONTINUED

5. When troubleshooting electronically-identified (error code) malfunctions:

a.  Locate the symptom or symptomsin WP 0006 00 that best describe the malfunction. Use either the “Alphabetical
Error Code Symptom Index” or the “Numerical Error Code Symptom Index”.

b. Turnto thework package where the troubleshooting procedures for the malfunction in question are described. Per-
form any initial setup requirements, then proceed to the table that addresses your particular error code. Headings at
the top of each troubleshooting table show how each troubleshooting procedure is organized: MALFUNCTION,
TEST OR INSPECTION, and CORRECTIVE ACTION.

c. Perform each procedure in the order listed until the malfunction is corrected. DO NOT perform any maintenance
task unless the troubleshooting procedure tells you to do so.
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EXHIBIT 1 - DIAGNOSTIC MENUS

An explanation of each screen in the diagnostic menus; the normal values and ranges of values. 3998R

and 7364 indicated where applicable.

DIAG SERVO
DIAG SERVO 1(13)
SYSTEM POWER 24,00V
POWER RI CAN 24,00V
POWER LE CAN 24,00V
10V REF OUT 10.00V
DIAG SERVO 2(13)
OVERRIDE 0
TWISTLOCK 0
DIAG SERVO 3(13)
SIDE SHIFT R 0
SIDE SHIFT LE 0
VERTICAL LIFT 0
DIAG SERVO 4(13)
LOCK TILT 0
LOCK OSCILLATE 0
DIAG SERVO 5(13)
LIFT/LOWER 5.00V
BOOM IN/OUT 5.00V

Supply voltages to ECU 790 connector 1.
Normal voltages, 23 to 27V.

10V referencevoltage output from ECU 790 connector
1 tojoystick, boom extension sensor, and boom angle
Sensor.

Signal from override switch to ECU 790 connector 1.
Signal from twistlock button to ECU 790 connector 1.
0 = switch not depressed, 1 = switch depressed.

Signals from the side shift buttons to ECU 790
connector 1.

Signal from index button to ECU 790 connector 1.
0 = switch not depressed, 1 = switch depressed.

Signals from the float lock buttonsto ECU 790
connector 1.

0 = switch not depressed, 1 = switch depressed.

Signalsfrom the joystick lever to ECU 790 connector
1.

Range=11to 9V, Neutral =5V

Lift =V >5V, Lower = V<5V

In=V<5V, Out = V>5V

0004 00-9
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DIAG SERVO - CONTINUED

DIAG SERVO 6(13)
SLEW CW/CCW 5.00V
TILT IN/OUT 5.00V
DIAG SERVO 7(13)
LENGTH SENSOR 1.00V
ANGLE SENSOR 1.50V
DIAG SERVO 8(13)
PRESS RETURN

PRESSRI  2.00V 1.50V
PRESSLE  2.00V 1.50V
DIAG SERVO 9(13)
OUTPUT  INPUT

LIFT OmA OmA
LOWER OmA OmA
DIAG SERVO 10(13)
OUTPUT  INPUT

BOOMIN  OmA OmA
BOOM OUT  OmA OmA

Signals from the slew and tilt buttonsto ECU 790
connector 1.

Range = 1to 9V, Neutral =5V

CW =V>5V, CCW = V<5V

In=V<5V, Out = V>5V

Signal from boom extension sensor and boom angle
sensor to ECU 790 connector 1.

Length Sensor Range = .2 to 5V

Retracted = <1V, Extended = >4V

Angle Sensor Range = 3 to 9V

Boom down =7 to 8V, Boom up = 3to 4V

Signalsfromlift cylinder pressure sensorsto ECU 790
connector 1.

Pressure Sensor Range = 1 to 10V (0-3625 psi)
PressRI & LE = Retracted = 3 to 4V

PressRI & LE = Extended = 5to 6V

Return normally <2V, All full down = <2V

Signalsto ECU 790 connector 2 from the Servo Pilot
Solenoids.

Output = Target value, Input = Actual value
Depending on joystick position, the target value
appears.

The actual amperage will rise to closely match the
target value.

Signalsto ECU 790 connector 2 from the Servo Pilot
Solenoids.

Output = Target value, Input = Actual value
Depending on joystick position, the target value
appears.

The actual amperage will riseto closely match the
target value.
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DIAG SERVO - CONTINUED

DIAG SERVO 11(13)

OUTPUT INPUT
FAN OmA OmA
BL. VALVE 0.00V OmA
DIAG SERVO 12(13)
VALVES OUTPUT INPUT
ATTACH. 0.00v OmA
PUMP OFF 0.00v OmA

DIAG ATTACHMENT

DIAG ATTACH 1(16)
SYSTEM POWER 24.00V
POWER RI 24.00V
POWER LE 24.00V
10V REF OUT 10.00V
DIAG ATTACH 2(16)
TILT ANGLE 5.00v

Signal from ECU 790 connector 2 to the fan control
valve. Controlled by temperature.

Output = Target value, Input = Actual value
Depending on temperature, the target value appears.
The actual amperage will rise to closely match the
target value.

Fan @ 100% = 200mA, Fan @ 0% = 1200mA
Blocking Valve voltage and amperage when lowering
boom. (0 to 24V) ECU 790 con. 2.

Signalsfrom ECU 790 connector 2 to Attachment and
Pump Off valves.

Ignition on with engine off - Aux pump on.

Active tophandler functions; voltage and amperage to
Attachment Valve.

Ignition on with engine off; accessthisscreen. Voltage
and amperage to Pump Off valve. Turn on engine; no
voltage/amp when pumps engage @ 600 RPMs.

Supply voltages to ECU 791 connector 1.
Normal voltages 23 to 27V.

10V referencevoltageoutput from ECU 791 connector
2 to tilt angle sensor.

Signal from tilt angle sensor to ECU 791 connector 1.

Tilt Angle Sensor Range = 3 to 9V
Tiltin=7to 9V, Tilt out =3t0 4V, level =4 to 5V
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TM 10-3930-675-24-1

TROUBLESHOOTING INTRODUCTION - CONTINUED 0004 00
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DIAG ATTACH 3(16)
ALIGNMENT

LEFRONT 0 RIFRONT 0
LEREAR 0 RIREAR 0
DIAG ATTACH 4(16)
TWISTLOCK

LE UNL. 0 RIUNL. O
LELOCK 0 RILOCK O
DIAG ATTACH 5(16)
ROTATION +/- 45 1
DAMPING 20/40 0
ATTACHMENT SIG 1 1
ATTACHMENT SIG 2 1
DIAG ATTACH 6(16)
TW-LOCK OUTPUT  INPUT
UNLOCKED 0.00V OmA
LOCKED 0.00V OmA
DIAG ATTACH 7(16)
SIDESH. OUTPUT  INPUT
LEFT OmA OmA
RIGHT OmA OmA

Signals from alignment proximity switchesto
ECU 791 connector 1.

To test; activate manually or engage tophandler in
container.

1 =24V signal, 0 =no signa

Signalsfromtwistlock proximity switchesto ECU 791
connector 1.

To test; override twistlocks.

1 =24V signa, 0 = no signal

Signals from rotation, damping, and forklift
attachment proximity switchesto ECU 791 connector
1.

Rotational/work light lockout; 3998R/7364 only.
Damping signal occurs during spreading extremes,
Attachment signal normally on until the forklift kit is
installed. 1 = 24V signal, 0 = no signal.

Signalsfrom ECU 791 connector 2 to twistlock valve
solenoids.

Voltage (24V) to solenoids and actual amperage
through solenoid coils when twistlock functionis
activated.

Signalsfrom ECU 791 connector 2 from the side shift
valve solenoids.

Output = Target value, Input = Actual value
Activating side shift function; thetarget value appears.
The actual amperage will rise to closely match the
target value.
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DIAG ATTACHMENT - CONTINUED

DIAG ATTACH 8(16)

OUTPUT  INPUT
20 ->40  OmA OmA
40 ->20  OmA OmA
DIAG ATTACH 9(16)
LAMPS OUTPUT
WORKING LIGHT 0.00V
WORKING LGT IR 0.00V
DIAG ATTACH 10(16)
IND. LAMP OUTPUT
TW UNLOCKED 24.00V
TW LOCKED 0.00V
DIAG ATTACH 11(16)
IND. LAMP OUTPUT
ALIGNMENT 0.00V
DIAG ATTACH 12(16)

OUTPUT  INPUT
SLEWCW  OmA OmA
SLEW CCW OmA OmA

Signalsto ECU 791 connector 2 from the 20/40 spread
valve solenoids.

Output = Target value, Input = Actual value
Activating side shift function; thetarget value appears.
The actual amperage will rise to closely match the
target value.

Function not used; 3998 only.

Voltagefrom ECU 791 connector 2 to attachment work
light relay.

Activate blackout and IR for IR verification.

Signal from ECU 791 connector 3 to twistlock
indicator lights on boom.

Voltage to light when all four alignment proximity
switches are active (tophandler seated into a
container).

Signals from ECU 791 connector 3 to twistlock
indicator lights on boom.

Voltage to light when all four alignment proximity
switches are active (tophandler seated into a
container).

Signals from ECU 791 connector 3 from the slewing
valve solenoids.

Output = Target value, Input = Actual value
Activating slewing function; the target value appears.
The actual amperage will rise to closely match the
target value.
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DIAGATTACH 13(16) Signalsto ECU 791 connector 3 from thetilt valve
OUTPUT  INPUT solenoids.

TILTIN OmA OmA Output = Target value, Input = Actual value

TILT OUT OmA OmA Activating tilt function; the target value appears.

The actual amperage will rise to closely match the
target value.

DIAGATTACH 14(16) Signalsto ECU 791 connector 3 from the oscillation

OUTPUT  INPUT valve solenoids.

OSC. RI OmA OmA Output = Target value, Input = Actual value.

OSC. LE OmA OmA Activating oscillate function; the target val ue appears.
The actual amperage will rise to closely match the
target value.

DIAG ATTACH 15(16) Signalsfrom ECU 791 connector 3 to float lock valve

ACTIVE  OUTPUT  INPUT solenoids.

OSC. 24.00v  900mA Voltage (24V) to solenoids and actual amperage

TILT 24.00V  900mA through solenoid coils when float lock function is
activated.

DIAG STEERING

DIAG STEERING 1(16) Signals from steering mode buttons to ECU 792.
DIGIN 1 =24V signal, 0 = no signal.

STEERING 2WD 0

STEERING 4WD 0

STEERING CRAB 0
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DIAG STEERING - CONTINUED

ERROR STATUS

DIAG STEERING 2(16)
ERROR CODE 255
FROM 792, STEERING

DIAG STEERING 3(16)
REQ. PROGRAM 0
0:2WD 1:4WD
2:CRAB 3: EMERGENC
DIAG STEERING 4(16)
EME. OPERATION MODE 0
STEER. PROG CHANGE 0
NEUTRAL GEAR STAT. 0
DIAG STEERING 5(16)
PRESSURE SW. STAT 0
SUPPLY PRESSURE 0
DIAG STEERING 6(16)

AXLE1:0 AXLEZ2:0
AXLE3:0 AXLE4:0

Displays active error codes for the steering system;
ECU 792.

255 isthe NORMAL indication that NO error codes
are present.

Error codes will be displayed in an off-set of 300.
Example: 14 = 314 or 40 = 340.

Steering program changes and status.
Thenumber nextto Reg. Programwill changetoreflect
the actual steering mode engaged.

Emergency steering mode status.

Steering program changewill indicatean activechange
from one steering mode to another.

Neutral gear statusisasignal sent from ECU 792 to
ECU 793 (transmission) to enable the transmission.
Any steering fault will terminate the signal and the
transmission will disengage.

Normal = 1, Steering fault =0

Signal from the steering pressure switch to ECU 792.
Both values in the screen change at the same time.
Normal =1, Fault =0

Axle 1 = Right Front, Axle 2 = Right Rear

Axle 3 = Left Rear, Axle 4 = Left Front

Any electrical fault of wheel sensor, steering solenoid,
or ECU 792 power supply.

0 = pressure, <1,450 psi = (100 bar)

1 = pressure, <1,450 psi = (100 bar)
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DIAG STEERING 7(16)
STEERING WHEEL

SIGLE 0 RI 0
DIAG STEERING 8(16)
RI FRONT WHEEL ANGLE
SIGNAL 1 0
SIGNAL 2 0
DIAG STEERING 9(16)
RI REAR WHEEL ANGLE
SIGNAL 1 0
SIGNAL 2 0
DIAG STEERING 10(16)
LE REAR WHEEL ANGLE
SIGNAL 1 0
SIGNAL 2 0
DIAG STEERING 11(16)
LE FRONT WHEEL ANGLE
SIGNAL 1 0
SIGNAL 2 0

Signals from steering force simulator to ECU 792.
The values will change displaying positive and
negative numbers when steering wheel is turned.
Both 0 when the steering wheel is still.

Signals from right front wheel sensor to ECU 792 =
Actua wheel angle

Full left = -17 typically

Full right = +22 typically

Wheels straight = 0

Range = -23 to +23 degrees

Signals from right rear wheel sensor to ECU 792 =
Actua wheel angle

Full left = +17 typically

Full right = -22 typically

Wheels straight = 0

Range = -23 to +23 degrees

Signals from left rear wheel sensor to ECU 792 =
Actua wheel angle

Full left = +22 typically

Full right = -17 typically

Wheels straight = 0

Range = -23 to +23 degrees

Signals from left front wheel sensor to ECU 792 =
Actua wheel angle

Full left = -22 typically

Full right = +17 typically

Wheels straight = 0

Range = -23 to +23 degrees
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DIAG STEERING 12(16) Signals from ECU 792 to right front CW and CCW
RI FRONT WHEEL steering valve solenoids.
Thevauewill riseto the direction the whee! isturned
SOLENOID CW 0 while the other remains 0.
SOLENOID CCW 0 Whed still; the numbers bounce between values.
Range = 0 to <50 typically.
DIAG STEERING 13(16) Signals from ECU 792 to right rear CW and CCW
Rl REAR WHEEL steering valve solenoids.
Thevauewill riseto the direction the whee! isturned
SOLENOID CW 0 while the other remains 0.
SOLENOID CCW 0 Whed still; the numbers bounce between values.
Range = 0 to <50 typically.
DIAG STEERING 14(16) Signals from ECU 792 to left rear CW and CCW
LE REAR WHEEL steering valve solenoids.
Thevalue will riseto the direction the whee! isturned
SOLENOID CW 0 while the other remains 0.
SOLENOID CCW 0 Whes! still; the numbers bounce between values.
Range = 0 to <50 typically.
DIAG STEERING 15(16) Signals from ECU 792 to left front CW and CCW
LE FRONT WHEEL steering valve solenoids.
Thevauewill riseto the direction the whee! isturned
SOLENOID CW 0 while the other remains 0.
SOLENOID CCW 0 Whed still; the numbers bounce between val ues.
Range = 0 to <50 typically.
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DIAG GEARBOX

DIAG GEARBOX 1(12)
SPEED: OMPH 0 kph
ENGINE Orpm
OUTPUT SHAFT Orpm
DIAG GEARBOX 2(12)
ERROR CODE 0OX 0
FROM 793, GEARBOX

DIAG GEARBOX 3(12)
GEAR PROGRAM

0:2wWD 1:4WD
2:CRAB 3: MANUAL
DIAG GEARBOX 4(12)
SHIFT LEVER POSITION
FORWARD 0
NEUTRAL 1
REVERSE 0
DIAG GEARBOX 5(12)
SH. POSITION RANGE 3
DRIVE LINE ENGAGED 0

Actual valuesof RTCH speed, engine RPM and output
shaft RPM.

Active error codes as per ZF transmission
manufacturer.

The (ZF) number |etter combinations displayed will
have a corresponding Kamar error code.

Normal = 0, Fault = any number/letter combo.

Actual engaged steering/transmission program.

Signals from the transmission selector lever to ECU
793.

Signals from the transmission selector lever to ECU
793. (Gear position)

Indicator of actual engagement of agear and direction.
1 = Engaged, 0 = Disengaged
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DIAG GEARBOX 6(12)
OIL TEMP 0GrC
OIL TEMP SUMP 0GrC
DIAG GEARBOX 7(12)
ACTUAL DIRECTION:

FORWARD 0
NEUTRAL 1

REVERSE (REVE. LAMP) 0

DIAG GEARBOX 8(12)
ACTUAL GEAR 0
LIMIT TO 15T GEAR 0
0=2WD 1=4WD 0
DIAG GEARBOX 9(12)
GEARBOX MODE:

NORMAL 1
SUBST. CLUTCH CONT. 0
LIMP HOME 0

Signals from two temperature sensorsin the
transmission to ECU 793.
Normal = 80to 90°C (175 to 195°F)

Signals from ECU 793 to transmission proportional
valve solenoids.
1 = Engaged, 0 = Disengaged

Actual gear isthe signals from the ECU 793 to the
transmission proportional valve solenoids.

Signal from under cab proximity switch to ECU 793.
1 = Cab in transport position

0 = Cab in operational position

Signal from driveshaft connection switch in the
transmission to ECU 793.

Normal: No faults detected.

Substitute Clutch Control: Minor fault detected.
Transmission controlled by time controlled and fix
ramp shifts.

Limp home: Fault that limits control of shifting.
Usually limited to one gear and/or direction. Shiftsto
neutral if out of controlled limits during this mode.
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DIAG GEARBOX 10(12)
TRANS. SHUTDOWN 0
TCU SHUTDOWN 0
SHIFT IN PROGRESS 0
DIAG GEARBOX 11(12)
P-BRAKE 0
INCHING 0
STEERING SYST. OK 0
DIAG ENGINE

DIAG ENGINE 1(5)
DEMAND TORQUE 0
ACTUAL TORQUE 0
ENGINE SPEED 0 rpm
DIAG ENGINE 2(5)
ENGINE SPEED 0 rpm
(+) INCREASE

(-) DECREASE

DIAG ENGINE 3(5)
ENGINE OIL TEMP 0GrC
COOLANT TEMP 0GrC
OIL PRESSURE OBar

Trans. Shutdown: Major faults detected. All signals
to proportional valve solenoids shut off. Shiftsto
neutral.

TCU Shutdown: Major fault detected that disables
control of system. All signalsfrom ECU 793 stopped.
Transmission shifts and stays in neutral.

Signal from parking brake pressure and transmission
disconnect switchesto ECU 793.

0 = Park brake ON, 1 = Park brake OFF

0 =Transdisc. OFF, 1 = Transdisc. ON

Signal from ECU 792 (steering) to ECU 793.

See Diag. Steering 4(16) Neutral Gear Stat.

1= All OK, 0 = Steering fault; trans in neutral.

Information values of engine torque and RPMs.

Engine RPMs
(+) Increase, (-) Decrease not used and does not
appear; 3998R/7364

Engine temperature and pressure values.
Normal values:

Oil temp - 91 t0 116°C (195 to 240°F)
Coolant temp = 79 to 99°C (175 to 210°F)
Oil pressure = 1.03 to 2.41 Bar (15 to 35 psi)
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DIAG ENGINE 4(5)

OIL PRESSURE OBar

BOOST PRESS. OBar
DIAG EXTRA FUNCTION

EXTRA FUNCT. 1(13)

SET ENGINE SPEED 0

TO 1000 rpm

(+1-)

EXTRA FUNCT. 2(13)

CUT OFF THE

HYDRAULIC PUMP 0

(+1-)

EXTRA FUNCT. 3(13)

EL. HYD. PUMP INPUT 0

EL. HYD. PUMP OUTPUT 0

Engine ail pressure and turbo boost pressure.
Normal values:

Oil pressure normally 1.03 to 2.41 Bar
Boost pressure normally <2Bar

Engine speed function for high idle or normal idle.
+=1,000 RPM highidle=1

- =700 RPM normal idle=0

Engine speed returnsto normal idle when leaving this
screen.

Signal from ECU 790 connector 2 to pump off valve
(611).

+ = voltage to valve; pumps off = 1

- = no voltageto valve; pumpson =0

Controls steering and tophandler pumps.

Input signal from Aux pump switch to ECU 792.

Output voltage from ECU 792 to Aux pump relay.
0 = No voltage, 1 = Voltage (on)
Active Aux pump switch to test.
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EXTRA FUNCTION 4(13)
WATER LEVEL 0
(0= CUT OFF FAN)

EXTRA FUNCTION 5(13)
BLACKOUT 0
WORK LIGHT ATTACH 0
EXTRA FUNCTION 6(13)
HYD FILTER BOOM 0
HYD FILTER STEERING 0
HYD FILTER ATTACH 0
HYD FILTER RET. OIL 0
EXTRA FUNCTION 7(13)
BRAKE CIRCUIT 1 0
BRAKE CIRCUIT 2 0

Signal from fording switch to ECU 792.
Voltage to ECU 792 keeps fan operational.
Voltage is removed while fording to turn off fan.
0 =Fanoff, 1 =Fanon

Signal from blackout light switch to ECU 790
connector 1.

0=0ff, 1=0n

Signal from tophandler work light switch to ECU 792.
0=0ff,1=0n

Signals from hydraulic filter indicators to ECU 792.
Filter exceeds pressure drop.

Normal =0

Changefilter =1

Not used on 3998R/7364

Signal from brake pressure switchesto ECU 790
connector 1.

0 = No pressure, 1 = Pressure

Pressure switches are connected to the accumulator
side of the brake system.
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EXTRA FUNCTION 8(13)
ETHER START OK 0
CABIN OP. POS 0
CABIN SIDE POS.

EXTRA FUNCTION 9(13)
Rx 792, STEERING 0
Rx 793, GEARBOX 0
Rx 794, ENGINE 0
EXTRA FUNCTION 10(13)
ACT. SPEED CONTROL 0
MAX rpm

EXTRA FUNCTION 10(13)
SET OUTPUT SIG

COENTRAL LUB 0

(+-)

Ether start function input to ECU 792.

Signal from cab operational position proximity switch
to ECU 793.

Signal from cab in transport position proximity switch
to ECU 792.

0 = No voltage, 1 = Voltage 24V

ECU communication in the CAN-BUS system.
1=0K, 0= Fault

Function not used on 3998, 3998R, or 7364.

Voltage to Autolube printed circuit board.
Used to activate a manual lube cycle.

1 = voltage (24V), 0 = No voltage
3998R/7364 only.

Autolube currently not used on 3998R.
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EXTRA FUNCTION

INTAKE TEMP 23
COOLANT TEMP 43
GEAR BOX TEMP 52
HYD OIL TEMP 55

11(13)
FAN
SPD

33

EXTRA FUNCTION
WHEEL END FRONT
WHEEL END REAR
HYD TANK

BRAKE COOLING

12(13)
50

51

40

1

Normal Temps:

Intake = <65°C (150°F)

Coolant = 79 t0 99°C (175 to 210°F)

Trans = 80t0 90°C (175 to 195°F)

Hyd = <71°C (160°F)

Fan speed can be controlled by + or - or R to shut fan
off.

Thefan speedreturnstothecurrent speed whenleaving
this screen.

Brake chamber temperature sensors.

Left front and rear hubs.

Normal = 95°C (203°F)

Open = -30, Shorted = 155

Hyd temp = <71°C (160°F)

Signalsto brake cooling bypass solenoids from ECU.
792.0 = Bypass, 1 = Brk cooling
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EXPLANATION OF ERROR CODE DISPLAY

actions.

NOTE

There are threekinds of information in the Electronic Control System (ECS) display.
1. lconsinthelower left corner of the display describe what the driver should dp. Table 5 defines each of the three driver

Table5. Driver Action |cons.

ICON

DESCRIPTION

STOPVEHICLE IMMEDIATELY in asafeway. Can be asafety issue. Machine performance
may be restricted. Read operator’s manual for instructions. Contact maintenance personnel.

WARNING - DEGRADED OPERATION, stop vehiclein a safe way. Read operator’ s manual
for instructions. Contact maintenance personnel. Confirm that error message is acknowledged
by pressing RESET button. Error will appear every three minutes aslong as error is active. It
can be reset every time it shows.

INFORMATION/MAINTENANCE action is needed. Error code shows once when vehicle
starts up. Acknowledge error message by pressing RESET. These error codes may be de-
activated for driver, so that they only show when maintenance personnel activate them.
RESET/USMC only. The information/maintenance icon will appear in the ECS display
operational screen (weight/load center) to alert the maintenance personnel of potential service.

2. lconsin the center of the display identify the type of faulf. Table b describes the five fault types used in the display.

Table 6. Type of Fault I cons.

ICON DESCRIPTION ICON DESCRIPTION
Sensor Lever
Valve Temperature
Pressure

0004 00-25
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EXPLANATION OF ERROR CODE DISPLAY - CONTINUED

3. lconsin theright of the display identify what function or vehicle system the fault is related tol Table T lists the various
functions or vehicle systems used in the display.

Table 7. Function | cons.

ICON DESCRIPTION ICON DESCRIPTION
Battery Twistlock
Forklift kit Up/Down
Emergency stop or battery In/Out
Rotation Transmission
RESET/USMC only RESET/USMC only
ECS display; lockout ECS display; lockout
indication indication
Hydraulic filter Fan
Communication Engine
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TM 10-3930-675-24-1

TROUBLESHOOTING INTRODUCTION - CONTINUED

0004 00

EXPLANATION OF ERROR CODE DISPLAY - CONTINUED

Table 7. Function I cons - Continued.

ICON

DESCRIPTION

ICON

DESCRIPTION

Sideshifting

No overload protection

Oscillation (leveling) Brake

Spreading Tilt
RESET/USMC only
ECS display; lockout
indication

Steering
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Steering System Wheel Sensor
(at Each of Four Wheels)

Front Junction Box (X167)

Engine Electronic Control U$

i
i

(794) (Left Side on Engine)

Cab Distribution Box - Electrical 50 Amp Circuit

e

Breakers (on Bracket at Left-Rear of Engine) T~ o < -
ECS Display Screen (795)
(Top of Steering Column) (795)

- LI,

Hydraulic Servo System Electrical

Control Unit (ECU) (790) (Underneath
Operator Seat) \ ;

Cab Distribution Box - Electrical
Relays and Circuit Breakers (Inside Cab)

Side and Underneath Cab)

Transmission Electronic Control g i i
Unit (ECU) (793) (Inside Cab) | pr e—
Cab Proximity Switch (Two) (at Right / %

/ 2 =

Steering Electronic Control Unit (ECU)

(792) (Inside Cab, Behind Transmission ECU N
] —
Auxiliary Pump (Behind Cab) | E
=" §
Junction Box (X168 and X198)
Under Cab and Panel ‘
3501216

Junction Box (X192)

Figure 1. Electrical Component Location - Chassis.
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Tophandler Electronic Control Unit (ECU) (791)
(Inside Tophandler Junction Box)

Tophandler Junction Box (X183)

L

Tophandler Junction Box (X182)

Forklift Interlock Proximity Switch (Two)

Tophandler Angle Sensor (Underneath Boom) < .~
7
/
Ve
Tophandler Control Valve Solenoids

Tophandler Junction Box (X184)

Connectors (X185, X169, and X187) (On Side of
Boom)

Boom Angle Center (Underneath Boom)

Boom Extension Sensor (Inside Rear of Boom)

==

T
1

Figure 2. Electrical Component L ocation - Boom and Tophandler.
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=3
—
e e e T

3775{2:3 . \
3775\@} \
820- |@

{:i? {% X166

+
790
= = ¢
4 4 & - 4 -6 & 4 & 4 EES
+ + + /

X150
X151
X152
X153
X154
X155

CONNECTORS:
X156
X157
X158
X159
X160
X161

X166
790-1
790-2
37-50
37-51

Figure 3. Electrical Connectors- Under Operator’s Seat.
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[Ol

X179

X199

+ lol
4

CONNECTORS:
X179
X199
37-52

Figure 4. Electrical Connectors - Behind Right-Rear Panel, Cab Rear Wall.
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X170
X171
X172
X173
X174

Figure5. Electrical Connectors- Behind Center Panel, Cab Rear Wall.

X175
X176
X177
X178
X195

CONNECTORS:
X196
X197
X201
X174B (RESET and USMC ONLY)
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F1 (25A)
F1 (20A)
F2 to F6
F7 and F8
F9 and F10
F11 (25A)

CIRCUIT BREAKERS (CB):
ARMY/RESET  F11(20A) USMC only

USMCONLY  FI12 (15A)
(10A) F13and F14 (5A)

(5A) F15 (10A)
(10A) F16 (15A)
ARMY/RESET  F17 (10A)

350-1340

F18t0F26 (5A)
F27toF29 (10A)

F30 (15A)

F31 and F32 (5A)

F33(5A) RESET/USMC
F34 (10A) USMC ONLY

Figure 6. Circuit Breakers- Behind L eft-Rear Panel, Cab Rear Wall.
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INSIDE CAB DISTRIBUTION BOX - ELECTRICAL

+ 12/24V CONVERTER
—" (WITH 5 AMP FUSE)

CONNECTORS:
XK1  XK11 X610 X10
XK2  XK12 X11to X15
XK3  XK13 X16to X20
XK4  XK14 X21to X25
XK5  XK15 X26 to X30

Figure 7. Electrical Connectorsand Voltage Converter - Behind L eft-Rear Panel, Cab Rear Wall.

i
X31to X32 X69
X33 to X34 (ARMY and RESET)
X 46 X80
X47 37-1
X67 37-5

0004 00-34
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“SEETE

| xn@xm@u@u@xm@ ‘ &

- xm@xﬂ@:u@u@m@ X80
KA kAL

B LAAL,
Seess
eTeo0% A

v

INSIDE CAB DISTRIBUTION BOX - ELECTRICAL

\eisoo]oi
R,
iccco
Jaaws
[¥Gi5 550N
|

RELAYS:
323 Flasher Relay 3013 Boom Work Light BO 3015L Turn Signal, Brake Light, Left
316 Wiper 3016 Horn 310 L eft Direction
330 Starter Interlock 330-1 Starter Interlock 321-1  Wiper, Intermittent
350 Auxiliary Pump 3010 BrakelLight 321-2  Wiper, Intermittent, Rear
3016-1 Seat Buzzer 3011 Reversing Light STD/BO 315 Ignition
314 Parking Brake 311 Right Direction 3018  Autolube (USMC ONLY)

305 Reversing Light/Alarm  3015R Turn Signal, Brake Light, Right

Figure 8. Relays - Behind L eft-Rear Panel, Cab Rear Wall.
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% <
—L 1
CONNECTORS:
X180 X189 X186-2 791-3
X181 X194 791-1
X188 X186-1 791-2

CIRCUIT BREAKERS (CB):
F41(1) (10A)

F42(2) (10A)
F43(3) (10A)
RELAYS:
315-1  Starting Key
3009-1 Emergency Stop
3009-2 Emergency Stop
3009-3 Emergency Stop
3017 Work Lights

Figure 9. Electrical Connectors, Circuit Breakers (CB), and Relays - Inside Tophandler Junction Box.
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15-PIN FUEL
INJECTORS
HARNESS
CONNECTOR
¥ 360 51-F50-1

350-1343

CIRCUIT BREAKERS (CB):

F50-1  (50A)
F50-2  (50A)
RELAY:

360 Starter Solenoid

Figure 10. Circuit Breakers (CB) and Relay - L eft Side of Engine.
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AUXILIARY PUMP LOCATED
BEHIND RIGHT REAR
OF CAB

350-1344
CIRCUIT BREAKERS (CB):
F51-1 (50A) Aux Pump

F51-2 (50A) Aux Pump
F40 (50A) Tophandler
RELAY:

350-1  Aux Ele Hyd Pump

Figure 11. Electrical Connector, Circuit Breakers (CB), and Relay - Auxiliary Pump.

ACTUATOR HARNESS

CONNECTOR
OEM HARNESS
CONNECTOR SENSOR
PORT HARNESS
CONNECTOR

350-1346

Figure 12. Engine ECU Connectors.
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Cooling Fan Hydraulic Pump

(Left Side of Engine)

P ent—
Emergency Steering Pump
(Bottom Right-Rear of Transmission) \\\
Boom and Brake System Hydraulic
Pump (Top Right-Rear of Transmission)
Steering Hydraulic Pump #1 \

Steering Hydraulic Pump #2 \\\\
J\ 7

Tophandler Hydraulic Pump

Main Control Valve (On Right Frame Rail) ~N

1
1/

Steering Control Valve (On Left Frame Rail)

\ N

Servo Control Valve (On Frame Crossmember)

l

N
Twéﬁzd

Auxiliary Pump (On Frame Crossmember)

Brake Accumulator Evacuation Valve -
Circuit #2 (Behind Cab)

Brake Accumulator Evacuation Valve - //

Circuit #1 (Behind Cab) wl
jS——
Steering Accumulator Evacuation Valve §
(Behind Cab) i
[*)

) [®)
Brake Charging Valve (Underneath
Right Locking Pin)

350-1218

Boom Folding/Bogie Over-Center Pressure Control
Valve (on Frame Crossmember)

Figure 13. Hydraulic Component L ocation.

END OF WORK PACKAGE
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ERROR CODES

0005 00

Table 1. Error Codes.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
L Finish Mission Information/Maintenance None.
1 |Q| Notify maintenance. - .
= N Lifting/lowering boom
Hydraulic filter clogged.
L Finish Mission Information/Maintenance None.
2 . J__@_L Notify maintenance. | g oi g
Hydraulic filter clogged.
L Finish Mission Information/Maintenance None.
3 |d Notify maintenance.
=S RN 2 5 Tophandler attachment
Hydraulic filter clogged.
L Finish Mission Information/Maintenance None.
4 |Q| Notify maintenance. ,
=S N = Return filter
Hydraulic filter clogged.
. Stop Vehicle Information/Maintenance Undesired functions and not
103 7iP E Crl?\c;'f;;;?cﬁiu Appearsduring replacement of ECU. rel e\é;nt error codes may
\ngtwarle 'ng Software not compatible with other appear.
Notify maintenance. software in system.
Stop Vehicle Stop Vehicle Immediately Operating system not respon-
105 L 5Ly | Put load down safely. . ding.
O H Abort mission. E,CU .790 not r@ondl ng Boom and tophandler may not
Notify maintenance. | Circuit breaker tripped. work.
Cable defective.
ECU 790 defective.
Stop Vehicle Stop Vehicle Immediately Operating system not respon-
106 >3 )| | Put load down safely. . ding.
ﬁ Abort mission. E_CU _791 not r@pondl ng Boom and tophandler may not
Notify maintenance. | Circuit breaker tripped. work.
Cable defective.
ECU 791 defective.
Press RESET Information/Maintenance Noredundancy in ECSsystem
107 Finish mission. of boom, display, and

Notify maintenance.

Communication, cable segment 1
between ECU 795 and 791

Cable between ECU 795 - 791
interrupted or short circuited.

tophandler function.

0005 00-1
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Press RESET Information/Maintenance No redundancy in ECSsystem
108 %‘D Finish mission. o of boom, display, and
= - ; . Communication, cable segment 2 .
Notify maintenance. between ECU 791 and 790 tophandler function.
Cable between ECU 791 - 790
interrupted or short circuited.
Press RESET Information/Maintenance Noredundancy in ECSsystem
109 - — ﬁD E'gt's;h I:nuz?err];ance Communication, cable segment 3 ?; ?]c;?]r(;’e?':p rlgt/o?]nd
"y " | between ECU 790 and 795 P unction.
Cable between ECU 790 - 795
interrupted or short circuited.
Stop Vehicle Stop Vehicle Immediately Steering may not function
. .
110 ) Q'L\D ﬁgg? rmin?gﬁance Communication, ECU 792 - steer- properly.
y " | ing computer not responding
Circuit breaker tripped.
Cable defective.
ECU 792 defective.
Stop Vehicle Stop Vehicle Immediately Transmission may not
11 i) ﬁD ﬁb?;t m|s§1?n. Communication, ECU 793 - trans- function properly.
OtTy mantenance. | mission computer not responding
Circuit breaker tripped.
Cable defective.
ECU 793 defective.
Stop Vehicle Stop Vehicle Immediately Engine may not function
m . .
12 O ﬁD Qg?? Tr;ajssn?gﬁance ECU 794 - engine computer not properly.
"y " | responding
Circuit breaker tripped.
Cable defective.
ECU 794 defective.
Stop Vehicle Stop Vehicle Immediately Brakes may not function
118 ) @ ’IZlf)tolrc;ar(rj].dqwn safely. No pressure/signal - both brake properly.
rt mission. systems
Notify maintenance. o )
Circuit breaker tripped.
Hydraulic failure.

0005 00-2
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ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/

CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded Only half brake capability

119 (g @ Press RESET. Operation available.
25 Fm'.Sh mission. No pressure - brake circuit 1
Notify maintenance. o
Hydraulic failure.

Stop Vehicle Warning - Degraded Only half brake capability

120 o @ Press RESET. Operation available.

2 Fi n|.sh mission. No pressure - brake circuit 2
Notify maintenance. o
Hydraulic failure.
@ Stop Vehicle Stop Vehicle Immediately Operating system and boom
121 ||EH -l Put load down safely. function not working.
/ Abort misSon. Y- | supply voltage - ECU 790 9
Notify maintenance. | EMergency stop engaged.
Circuit breaker tripped.
Cable defective.
Stop Vehicle Stop Vehicle Immediately Operating system and boom
122 Lt Put load down safely. function not working.
) Abort mission. St'Jpp!y voltage—.CAN 790
Notify maintenance. Circuit breakgr tripped.
Cable defective.
Stop Vehicle Stop Vehicle Immediately Operating system and boom
(] - + i i
123 - Put load down safely. | o ¢ voltages 10V - ECU 790 function not working.
Abort mission. o _
Notify maintenance. Circuit break_er tripped.
Cable defective.
o Stop Vehicle Stop Vehicle Immediately Noneif code clears.
(0] H :

125 E Shut engine OFF/ON. Memory fault, check ECU 790 Opergtl ng system _and boom
If codeclears, resume o . function not working.
mission. Circuit breaker tripped.

If code remains, Cable defective.
notify maintenance.
- - Stop Vehicle Stop Vehicle Immediately Lift/lower does not function

126 T l “x Put load down safely. properly (hydraulic stops).

Abort mission.
Notify maintenance.

Signal for lifting/lowering, out of

range

Cable defective.

Short circuit.

Potentiometer in joystick not
functioning.

0005 00-3
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ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Boom in/out does not function
m .
127 !, A'%} Zugggﬁigvgg safely. Signal for boom in/out, out of properly (hydraulic stops).
Notify maintenance. range .
Cable defective.
Short circuit.
Potentiometer in joystick not
functioning.
P Stop Vehicle Stop Vehicle Immediately Slewing does not function
m .
128 @ ! F— Zlgolg?“d;\gg safely. Signal for slewing, out of range properly (hydraulic stops).
Notify maintenance. | Cable defective.
Short circuit.
Potentiometer in joystick not
functioning.
Stop Vehicle Stop Vehicle Immediately Tilt doesnot function properly
.
129 ¢!., ’& Zﬁ;gﬁig\g“ safely. Signal for tilt in/out, out of range (hydraulic stops).
Notify maintenance. | Cable defective.
Short circuit.
Potentiometer in joystick not
functioning.
Stop Vehicle Stop Vehicle Immediately No overload protection
130 (LD Put load down safely. : system.
(1) Abort mission. Overload protection error Reduced hydraulic speed.
Notify maintenance. Error codes 131 - 136 or 210 have
been active.
o a\ Stop Vehicle Stop Vehicle Immediately No overload protection
131 w, Press RESET. system.
10 CL - Boom sensor - boom length out of .
Zugggﬁigvgg safely. range or no signal change when Reduced hydraulic speed.
Notify maintenance. boom is moylng
Cable defective.
Short circuit.
Potentiometer damaged.
Hydraulic failure.
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ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
A\ Stop Vehicle Stop Vehicle Immediately No overload protection
132 Press RESET. system.
) J, AN Boom sensor - boom angle out of .
. Zu;;gﬁ.gvgg safely. range or no signal change when Reduced hydraulic speed.
Notify rrllaj nteﬁance lowering/lifting boom
" | Sensor bracket or lever damaged.
Cable defective.
Short circuit.
Potentiometer damaged.
Hydraulic failure.
Stop Vehicle Stop Vehicle Immediately No overload protection
133 CLEF Press RESET. : : system.
69 O Y| | bt oad down sy, | Lt lift oylinder pressure sensor, | 2ol e oo
Abort mission signal out of range
Notify maintenance. | Cable defective.
Short circuit.
Pressure sensor defective.
Stop Vehicle Stop Vehicle Immediately No overload protection
134 J)E | | PressRESET. e system.
(i) ek Right lift cylinder pressure sensor, .
. /Té,tol r(iariigv(\)/rr: safely. signal out of range Reduced hydraulic speed.
Notify maintenance. | Cable defective.
Short circuit.
Pressure sensor defective.
Stop Vehicle Stop Vehicle Immediately No overload protection
135 jaLy J) W« Press RESET. . . system.
- = Left lift cylinder return pressure .
;I'\t:)tolrc:ard;ioslgv(\)/: safely. sensor, signal out of range Reduced hydraulic speed.
Notify maintenance. | Cable defective.
Short circuit.
Pressure sensor defective.
Stop Vehicle Stop Vehicle Immediately No overload protection
136 = cLEM‘F Press RESET. . . . system.
= Right lift cylinder return pressure .
O ngﬁﬁgﬁg SA6Y. | coeor. signal out of range Reduced hydraulic speed.
Notify maintenance. | Cable defective.
Short circuit.
Pressure sensor defective.
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ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Possible ECU malfunction.
141 o— E ShutengineOFF/ON. | ~ o otion fault - ECU 790 | Other codes will also show.
If codeclears, resume
mission. Computer hardware fault.
If code remains,
notify maintenance.
Finish Mission Information/Maintenance Possible ECU malfunction.
142 o— E ShutengineOFF/ON. | ~ i otion fault - ECU 790 | Other codes will also show.
If codeclears, resume
mission. Computer hardware fault.
If code remains,
notify maintenance.
E Stop Vehicle Stop Vehicle Immediately Boom cannot be lowered with
151 E Put load down safely. . —_ joystick.
i\ Abort mission. Locking valve, brokfen circuit Emergency lowering is
Notify maintenance, | Cableto valve defective. necessary.
; Stop Vehicle Stop Vehicle Immediately Boom cannot be lowered with
152 E Put load down sefely. . o joystick.
% Abort mission. Locking valve, short. cireuit Emergency lowering is
Notify maintenance. | Cableto valve defective. necessary.
- Stop Vehicle Stop Vehicle Immediately Lifting isimpossible.
154 e E Put load down safely. | . ... o
A}% Abort mission. Lifting valve, broken circuit
Notify maintenance. Cableto valve defective.
- Stop Vehicle Stop Vehicle Immediately Uncontrolled self-lifting may
155 (D E Put load down safely. | | ... _ occur.
% Abort mission. Lifting valve, short circuit
Notify maintenance. Cable to valve defective.
Stop Vehicle Stop Vehicle Immediately Boom cannot belowered with
157 o E 7| | Put load down safely. . N joystick.
A‘x Abort mission. Lowering valve, bquen cireut Emergency lowering is
Notify maintenance. | Cableto valve defective. necessary.
Stop Vehicle Stop Vehicle Immediately Boom cannot be lowered with
158 e E 7| | Putload down safely. : . joystick.
A‘x Abort mission. Lowering valve, sho.rt cireuit Emergency lowering is
Notify maintenance. | Cableto valve defective. necessary.
Uncontrolled self-lifting may
occur.
Stop Vehicle Stop Vehicle Immediately Boom cannot be retracted.
160 1) E A'é\x Put Ioad.dolwn safely. Boom in valve, broken circuit
N Abort mission.

Notify maintenance.

Cable to valve defective.
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0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Boom cannot be retracted.
g A .
161 iy E {\ Put Ioad_do_wn sefely. Boom in valve, short circuit Uncontrolled self-retraction
N Abort mission. ] may occur.
Notify maintenance. Cable to valve defective.
o Stop Vehicle Stop Vehicle Immediately Boom cannot be extended.
(0]
163 E % Put Ioad.dolwn safely. Boom out valve, broken circuit
Abort mission. i
Notify maintenance. Cableto valve defective.
Stop Vehicle Stop Vehicle Immediately Boom cannot be extended.
(g} i .
164 E “.\% Put Ioad.do.wn safely. Boom out valve, short circuit Uncontrolled self-extension
Abort mission. i may occur.
Notify maintenance. Cable to valve defective.
Press RESET Warning - Degraded Cooling fan will run at full
166 E E]L %% Finish mission. Operation speed.
Notify maintenance. Cooling fan valve, broken circuit No fording activities possible.
Cable to valve defective.
Press RESET Warning - Degraded Cooling fan may run at any
167 E %% Finish mission. Operation speed.
Notify maintenance. Cooling fan valve, short circuit Nofordmg activitiespossible.
i Overheating may occur.
Cableto valve defective.
1 Press RESET Warning - Degraded No hydraulic emergency
169 E E |@| Finish mission. Operation operation is possible.
Notify maintenance. Emergency hydraulic valve, bro-
ken circuit
Cableto valve defective.
L Press RESET Information/Maintenance May be difficult to start
172 @ ||(5| Flnl_sh mission. Pump turn off valve, broken cir- because of engaged pumps.
Notify maintenance. .
cuit
Cable defective.
Stop Vehicle Stop Vehicle Immediately Brakes may overheat at front
191 Abort mission. axle.

510

Notify maintenance.

Temperature in front wheel end
above 203°F (95°C)

Cable defective.
No cooling.

0005 00-7
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Brakes may overheat at rear
\ .
192 Gm) l(@) ﬁg?;t nr]rllajs'sn(:gﬁance Temperature in rear wheel end ale.
"y " | above 203°F (95°C)
Cable defective.
No cooling.
201 W Stop Vehicle Stop Vehicle Immediately Tophandler not working.
Put load down safely.
@ /E Abort mission Y- | supply voltage, ECU 791
Notify maintenance. | EMergency stop engaged.
Circuit breaker tripped.
Cable defective.
Stop Vehicle Stop Vehicle Immediately Operating system and
L - .
202 @ - ;I'\ubtolr(zariigv(\)/rr: safely. Supply voltage, CAN 791 tophandler not working.
Notify maintenance. Circuit breaker tripped.
Cable defective.
Stop Vehicle Stop Vehicle Immediately Operating system not
-+ i
20816 " z“kfo'r‘ﬁig"(‘)’g salely. | Ref voltages 10V- 791 working.
Notify maintenance. Circuit breaker tripped.
Cable defective.
- Stop Vehicle Stop Vehicle Immediately Noneif code clears.
> fcodeGeors reaume | Memory fault-check ECU 791 | DR BSETEEE
mission. ' Circuit breaker tripped. '
If code remains, Cable defective.
notify maintenance.
Stop Vehicle Stop Vehicle Immediately Generate error code 130.
210 CL ’& guet)SI?)aRdEo?oEv-\I/—n safely. Tilt angle sensor, signal out of
Abort mission. range.
Notify maintenance. | Potentiometer damaged.
Cable defective.
Short circuit.
Stop Vehicle Stop Vehicle Immediately Both locked and unlocked
o | i . :
212 T Abqrt mission. Logical error - left twistlock twistlock at the same time.
Notify maintenance. o Safe operation is not possible.
Short circuit.
Signal from both 7204L and 7205L.

0005 00-8
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes - Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Both locked and unlocked
213 m; J} :.,H:L/'.: Abort mission. , . , twistlock at the same time.
Notify maintenance. Log|ca.l error right twistlock Safe operation is not possible.
Short circuit.
Signal from both 7204R and 7205R.
Stop Vehicle Stop Vehicle Immediately Operation of forklift is not
214 J) ‘@Q\ Press RESET. . ) . possible.
- :[ Abort misson. Logical errqr forklift sensors
Notify maintenance. | Cable defective.
Signal from 7206-1 or 7206-2.
Stop Vehicle Warning - Degraded Stop vehicle by switching to
220 E Press RESET. Operation neutral.
= Finish mission : ; Steering system will operate
Notif L One pulse signal to the steering but i gwed d _I_F;]
otify maintenance. | | v interrupted ut |§notr undant. The
steering computer uses non
Clock 1. interrupted signal to steer the
Clock 2. vehicle.
Cables defective.
Steering column sensor defective.
Finish Mission Information/Maintenance Possible ECU malfunction.
221 — E ﬁhutdenglmeOFF/ON. Communication fault - ECU 791, Other codes will also show.
.CO. CCICAS, TESUME | onnector 2
mission.
If code remains. Computer hardware fault.
notify maintenance.
— Press RESET Warning - Degraded L eft sideshift is not possible.
225 E E Flfhl Finish mission. Operation
Notify maintenance. | | ot deshift, open circuit
Cable to valve defective.
— Press RESET Warning - Degraded Uncontrolled left sideshift
226 2 E FEHI Finish mission. Operation may occur.
Notify maintenance. | | e gdeshift, short circuit
Cable to valve defective.
Press RESET Warning - Degraded Right sideshift is not possible.
228 Er k| | Finish mission, Operation
—) . .
N Notify maintenance. | piont sideshift, open circuit
Cable to valve defective.
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
p Press RESET Warning - Degraded Uncontrolled right sideshift
229 L2 e ks | | Finish mission. Operation may occur.
_} . .
ZN Notify maintenance. | piont sideshift, short circuit
Cable to valve defective.
— | | Press RESET Warning - Degraded Spreading from 20to 40 ftis
231 (0] E‘ Finish mission. Operation not possible.
— ; ;
= Notify maintenance. 20 to 40 valve, open circuit
Cable to valve defective.
— | | Press RESET Warning - Degraded Spreading from 20 to 40 ft is
232 E‘ Finish mission. Operation not possible.
— ; ;
= Notify maintenance. 20 to 40 valve, short circuit
Cable to valve defective.
Press RESET Warning - Degraded Spreading from 40 to 20 ft is
234 E F§=| Finish mission. Operation not possible.
Notify maintenance. 40 to 20 valve, open circuit
Cable to valve defective.
— | | Press RESET Warning - Degraded Spreading from 20to 40 ftis
235 (0] E‘ Finish mission. Operation not possible.
— ; ;
& Notify maintenance. 40 to 20 valve, short circuit
Cable to valve defective.
Press RESET Warning - Degraded Tophandler locked, not
237 2 ,& Finish mission. Operation automatically leveled.
Notify maintenance. Activetilt valve, open circuit
Cable to valve defective.
Press RESET Warning - Degraded Tophandler locked, not free
240 2 %‘%:ﬁ Finish mission. Operation oscil lated.
Notify maintenance. Active pile slope, open circuit
Cable to valve defective.
Press RESET Warning - Degraded Impossible to lock twistlock.
243 E:@: Finish mission. Operation
Notify maintenance. Twistlock valve lock, open circuit
Cable to valve defective.
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Press RESET Warning - Degraded Impossible to unlock
246 E:@: Finish mission. Operation twistiock.
Notify maintenance. Twistlock valve unlock, open cir-
cuit
Cable to valve defective.
Finish Mission Information/Maintenance Possible ECU malfunction.
250 = — E ﬁhclg;qg'::rgf;?n'\g Communication fault - ECU 791, Other codes will also show.
- ' connector 3
mission.
If code remains, Computer hardware fault.
notify maintenance.
Finish Mission Information/Maintenance Possible ECU malfunction.
251 = — E ﬁhclg;qu'g:rgrg(ﬂ Communication fault - ECU 791, Other codes will also show.
S ' connector 3
mission.
If code remains, Computer hardware fault.
notify maintenance.
N Press RESET Warning - Degraded Slewing clockwise is not
255 E F=| | Finish mission. Operation possible.
Notify maintenance. Slewing clockwise valve, open cir-
cuit
Cableto valve defective.
N Press RESET Warning - Degraded Uncontrolled slewing may
256 E =+ | | Finish mission. Operation occur.
Notify maintenance. Slewing clockwise valve, short cir-
cuit
Cable to valve defective.
=~ Press RESET Warning - Degraded Slewing clockwise is not
258 E =+ | | Finish mission. Operation possible.
Notify maintenance. Slewing counterclockwise valve,
open circuit
Cableto valve defective.
= Press RESET Warning - Degraded Uncontrolled slewing may
259 e E F=| | Finish mission. Operation oceur.
Notify maintenance. Slewing counterclockwise valve,
short circuit
Cableto valve defective.
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ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Press RESET Warning - Degraded Tilt out is not possible.
261 | | E A || Finish mission Operation
ZN Notify maintenance. Tilt out valve, open circuit
Cable to valve defective.
Press RESET Warning - Degraded Uncontrolled tilt may occur.
262 E Ax || Finishmission. Operation
A Notify maintenance. Tilt out valve, short circuit
Cable to valve defective.
Press RESET Warning - Degraded Tiltinisnot possible.
264 £ E /& Finish mission. Operation
s Notify maintenance. Tilt in valve, open circuit
Cable to valve defective.
Press RESET Warning - Degraded Uncontrolled tilt may occur.
265 | | E A || Finish mission Operation
A Notify maintenance. Tilt in valve, short circuit
Cable to valve defective.
Press RESET Warning - Degraded Right oscillation (leveling) is
267 E EF:& Finish mission. Operation not possible.
Notify maintenance. Right oscillation valve, open cir-
Ccuit
Cable to valve defective.
Press RESET Warning - Degraded Uncontrolled oscillation
268 E E‘Fﬂ Finish mission. Operation (leveling) may occur.
Notify maintenance. Right oscillation valve, short cir-
cuit
Cable to valve defective.
Press RESET Warning - Degraded Left oscillation (leveling) is
270 Lo E‘F:l:l‘ Finish mission. Operation not possible.
A Notify maintenance.

L eft oscillation valve, open circuit
Cable to valve defective.
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ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Press RESET Warning - Degraded Uncontrolled oscillation
271 E %‘;‘:':f Finish mission. Operation (leveling) may occur.
Notify maintenance. L eft oscillation valve, short circuit
Cable to valve defective.
Stop Vehicle Stop Vehicle Immediately No steering and driving
300 ictgr%ngﬂgr?fsft;zr% Steering system malfunction functions are available.
vehicle. Steering computer - hardware error
If codeclears. resume (EPROM, watchdog, reference
mission. voltages, etc.)
If code remains,
notify maintenance.
Stop Vehicle Warning - Degraded Stop vehicle by switching to
cL @ Press RESET. Operation neutral.
= Emt'.? m|$?n. Onetrack of actual value potenti- St?en ngtsy;em dWI Itl operate
outy mamtenance. | smeter out of range (e.g., cable Ut 1S not redundant.
301 interrupted)
302 Whesd 1, track 1.
303 Whesdl 2, track 1.
304 Whesdl 3, track 1.
305 Whesdl 4, track 1.
306 Whesdl 1, track 2.
307 Whesdl 2, track 2.
308 Whesdl 3, track 2.
Whesdl 4, track 2.
Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
ot Abort mission. neutral.
Em) CL @ . . Both tracks of actual value poten- .
Notify maintenance. tiometer out of range Thefaglty whesl islocked
immediately.
Other wheelsremain
309 Wheel 1. operational.

0005 00-13




TM 10-3930-675-24-1

ERROR CODES - CONTINUED

0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
o Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
(0] R
J> @ ﬁg'?’ 1r‘t nr]rllajs'sn(:gﬁance Deviation between two potentiom- gtegi stem will operate
"y " | eter tracks, but both inside toler- but i In%t?/ed ndvz;lllqt P
ancerange utis u '
315 Whesl 3.
Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
(e}
) CL @ glheik whee! for Steering deviation between set netral.
ocKage. point and actual value (tracking : : .
If blocked, remove error) Steering remains active and
blockage and press triesto close up to set point.
RESET.
If not blocked, notify System will be active as soon
maintenance. as deviating wheel has closed
up.
Stop Vehicle Stop Vehicle Immediately This error prohibits driving
CL @ Notify maintenance. Whee alignment values out of aftgr stgerlng calibration if
range calibration was not successful
or calibration valuesareout of
321 Wheel 1. range.
o Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
(o8] ; :
E@ Notify maintenance. Break in cable to proportional neutral.
valve .
Steering computer cannot
325 Wheel 1. control wheel with broken
326 Wheel 2. cable.
327 Wheel 3. Faulty wheel hasto bealigned
328 Wheel 4. by manual operation of valve.
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to

e E @ Abort mission. . neutral.

Notify maintenance. C?abl_etto proportional valve, short Steering computer cannot
creul control wheel with broken

329 Wheel 1. cable.
330 Whesl 2. Faulty wheel hasto bealigned
331 Whee! 3. by manual operation of valve.
Whedl 4.
332
Stop Vehicle I nformation/M aintenance Grounding of steering wheel
339 jaLy J) @ Abort mission. sensor broken.
) Notify maintenance.
1 Stop Vehicle Warning - Degraded Stop vehicle by switching to
340 2 @ Press RESET. Operation neutral.
&’I@L Finish mission . | Steeringsystemwill operatein
: - Supply pressure below 1,450 psi
Notify maintenance. (100 bar) a degraded mode.
Leaking hydraulics.
341 Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
jua CL @ Abort mission. . . . . neutral.

() Notify maintenance. Steering wheel sugna!s Inconsis Steering system will operate
tent  (eg, . FWO incremental but is not redundant.
counter s deviating) Steering computer uses one of
Cables defective. two counters to steer vehicle.
Steering column sensor defective.

342 - Stop Vehicle Warning - Degraded Stop vehicle by switching to
343 CL @ Press RESET. Operation neutral.
Fi n|.Sh mission. One pulse signal to steering wheel Stegrl ng system will operate
Notify maintenance. | . i ted but is not redundant.
interrup . Steering computer uses non
Cables defective. interrupted signal to steer
Steering column sensor defective. vehicle.
Stop Vehicle Stop Vehicle Immediately Stop vehicle by switching to
344 J) @ Abort mission. . . neutral.

Notify maintenance. Both .pulse Signals to steering Steering system will not

wheel interrupted operate.

Cables defective.

Steering column sensor defective.
Finish Mission Warning - Degraded Error codes from steering

345 ﬁD Shut engine OFF/ON. | Operation ECU will not show.

If_co<_3|eclears, reSUMe | No CAN communication to dis- Steeri ng f;ncnon S
mission. play operational.
If code remains, )
notify maintenance. | C@ble defective.
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Warning - Degraded It isnot possible to change
346 2 Q—HD Shut engineOFF/ON. | Operation from 2WD to 4WD or vice
If_(:O(_jecIears, TESUME | No CAN communication to trans- | Y& .
mission. o The whole steering system
. mission : i
If code remains, ] remains operational, but
notify maintenance. | Cables defective. steering featuresdependant on
driving speed are not
available.
To keep vehiclein full
operation, steering program
selection isallowed at this
time.
Select Steering | Information/Maintenance None.
347 = - E Mode No wvalid steering program
selected
Finish Mission Information/Maintenance None.
P . ;
350 ! E @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
. ;
351 Er @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
. .
352 E @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
m . .
353 E @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
354 Notify maintenance.

55D

Appears when solenoid or circuit
resistanceis out of preset range.

0005 00-16




TM 10-3930-675-24-1

ERROR CODES - CONTINUED 0005 00

Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance None.
P . ;
355 G Jp% @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
. ;
356 Er @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
. .
357 E @ Notify maintenance. Appears when solenoid or circuit
resistanceis out of preset range.
Finish Mission Information/Maintenance None.
399 Notify maintenance. : -
- — Appears when solenoid or circuit
resistanceis out of preset range.
Stop Vehicle Warning - Degraded Transmission will not go into
401 E Press RESET. Operation neutral automatically.
c EII m_s;h MISSIoN. Digital output short circuit -
otify maintenance. | «gpapie driving” (no neutral gear
from steering ECU)
Cables defective.
Finish Mission Information/Maintenance Control lamp at steering
404 E Notify maintenance. Digital output short circuit - selofgfn switch is not
“Control lamp, front wheel steer- Working.
ingH
Cables defective.
Finish Mission Information/Maintenance Control lamp at steering
405 E Notify maintenance. Digital output short circuit - selo?Efn switch is not
“Control lamp, four wheel steer- working.
ing”
Cables defective.
Finish Mission Information/Maintenance Control lamp at steering
406 E Notify maintenance. Digital output short circuit - foerﬁlr(])n switch is not
“Control lamp, crab steering” 9
Cables defective.
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Control lamp at steering
408 E Notify maintenance. Digital output short circuit - column is not working.
“Control lamp, unlocked twistlock”
Cables defective.
Finish Mission Information/Maintenance Control lamp at steering
409 E Notify maintenance. Digital output short circuit - column is not working.
“Control lamp, locked twistlock”
Cables defective.
Finish Mission Information/Maintenance Control lamp at steering
410 E Notify maintenance. Digital output short circuit - column is not working.
“Control lamp, alignment”
Cables defective.
Finish Mission Information/Maintenance Cab cannot be moved.
411 E Notify maintenance. Digital output short circuit - No emergency operanor_l of
2 “ o - o boom or tophandler available.
Auxiliary hydraulic pump
Cables defective.
Finish Mission Information/Maintenance Ether start not working.
412 = E Noltify maintenance. Digital output short circuit -
“Ether start kit”
Cables defective.
Finish Mission Information/Maintenance Boom cannot be folded.
413 = E) Notify maintenance. Digital output short circuit - “Oil
supply valve, boom folding”
Cables defective.
Stop Vehicle Warning - Degraded Brakes may be overheated.
414 A J[)%@) Press RESET. Operation Error codes 191 and 192 will
A Finish mission. Digital output short circuit - show if brakes have

Notify maintenance.

“Drive axle cooling, bypassvalves’
Cables defective.

overheated.
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
415 . Stop Vehicle Operation
E Notify maintenance. Digital output short circuit -
“Drag restriction Pin 792.57”
Cables defective.
Stop Vehicle Warning - Degraded A steering pressure failure
416 J) @ Press RESET. Operation cannot be detected, error code
Emt'.s;h m|s§|?n. Digital input not read correctly - 340.
otify maintenance. | . Steering pressure’
Cables defective.
Finish Mission Information/Maintenance Auxiliary hydraulic pump
417 o— E Notify maintenance. Digital input not read correctly - cannot be started.
“Auxiliary hydraulic pump switch”
Cables defective.
Stop Vehicle Warning - Degraded 2WD cannot be selected.
418 !@ Press RESET. Operation
Emt'.T mls.s'?n' Digital input not read correctly -
outy maintenance. | « pront whee steering switch”
Cables defective.
Stop Vehicle Warning - Degraded 4WD cannot be selected.
419 2 !@ Press RESET. Operation
Emt'.s;h mlsg?n. Digital input not read correctly -
oty maintenance. | « gy whesl steering switch”
Cables defective.
Stop Vehicle Warning - Degraded Crab steering cannot be
420 2 !@ Press RESET. Operation selected.
Elmt'.sfh m|§s;)n. Digital input not read correctly -
oty maintenance. | « crgp steering switch”
Cables defective.
Finish Mission Information/Maintenance Boom folding is not possible.
422 Notify maintenance.

— )0

Digital input not read correctly -
“Sensor, cab in transport position”
Cables defective.

Steering computer damaged.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Ether injection isnot possible.
423 = E Notify maintenance. Digital input not read correctly -
“Ether start switch”
Cables defective.
Steering computer damaged.
Stop Vehicle Warning - Degraded Fording operations are not
426 — E Press RESET. Operation possible.
Em'.s;h MISSION. Digital input not read correctly -
otity maintenance. - | . Fording level switch”
Cables defective.
Steering computer damaged.
Finish Mission Information/Maintenance Working lights on tophandler
427 — E Notify maintenance. Digital input not read correctly - do not function.
“Tophandler working light switch”
Cables defective.
Steering computer damaged.
L Finish Mission Information/Maintenance None.
ify maintenance S
432 = ,__0__' Notify " | Digital input not read correctly -
“Hydraulic filter indication (lift/
lower, boom in/out)”
Cables defective.
Steering computer damaged.
1 Finish Mission Information/Maintenance None.
ify maintenance S
433 - |--©--| Notify " | Digital input not read correctly -
“Hydraulic filter indication, steer-
ingH
Cables defective.
Steering computer damaged.
L Finish Mission Information/Maintenance None.
ify maintenance C
434 - ,__Q_, Notify " | Digital input not read correctly -

“Hydraulic  filter  indication,
tophandler”
Cables defective.

Steering computer damaged.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
1 Finish Mission Information/Maintenance None.
435 ;.—J; |-|-—©-|-| Notify maintenance. Digital input not read correctly -
“Hydraulic filter indication, return
oil”
Cables defective.
Steering computer damaged.
Stop Vehicle Warning - Degraded None.
450 E l @ Press RESET. Operation
Fi n|.sh mission. Ambient temperaturetoo high
Notify maintenance. ]
Temperature sensor defective.
ECU 792 defective.
Stop Vehicle Warning - Degraded Stop vehicle by switching to
451 Press RESET. Operation neutral.
. Fi m_sh mission. Supply voltage too high
Notify maintenance. ,
Alternator defective.
Stop Vehicle Warning - Degraded Stop vehicle by switching to
452 Press RESET. Operation neutral.
= Fm'.Sh mission. Supply voltage too low
Notify maintenance.
Power supply off.
Alternator defective.
Stop Vehicle Supply voltage for wheel sensors Stop vehicle by switching to
453 et Press RESET. track 2 isout of range. neutral.
VA Finish mission. If error code454 alsoisactive,
Notify maintenance. all whedls are locked.
Stop Vehicle Supply voltage for wheel sensors Stop vehicle by switching to
454 Press RESET. track 1 isout of range. neutral.
[4A Finish mission. If error code453 alsoisactive,
Notify maintenance. all wheelsare locked.
Stop Vehicle Warning - Degraded Stop vehicle by switching to
618 2 {l O- Press RESET. Operation neutral.

If error shows again,
notify maintenance.
Finish mission.

Logical error at direction select
signal, transmission ECU detected
a wrong signal combination for

thedirection

Cables defective.
Shift lever defective.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS

622 :otzszrorrnsi;jcr)]\;v;ﬁilen, Logical error at axle connection, f(\)/rVDarcg (\j/:_ceev:r:?, engage
"y ' feedback axle connection mea- W v

Finish mission. sured by transmisson ECU and |mmed|a_telyreturnf[oneutral.
Turntheignition switch off for

output signal action connection do at least 30 seconds, then turn
not match ;

. switch back on.
Cables defective.
Switch defective.
Mechanica error.

Press RESET Information/Maintenance When shifting from 2WD to
e,

637

Finish Mission Information/Maintenance None.
{L -O- Notify maintenance.
[ —

Short circuit to battery voltage or
open circuit at transmission sump
temperature sensor input, voltage
too high

Cables defective.
Sensor defective.
Connector pin broken.

638

Finish Mission Information/Maintenance None.
JJ O Notify maintenance.
[ —

Short circuit to ground at trans-
mission sump temper ature sensor
input, voltage too low

Cables defective.

Sensor defective.

Connector pin broken.

639

Finish Mission Information/Maintenance None.
JJ Notify maintenance.
==

Short circuit to battery voltage or
open circuit at converter output
temperature sensor input, voltage
too high

Cables defective.
Sensor defective.
Connector pin broken.
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ERROR
CODE

DISPLAY
LAYOUT

DRIVER ACTION

ERROR CODE EXPLANATION

VEHICLE LIMITATIONS

640

649

650

651

5.

5o,

te.

L.

Finish Mission
Notify maintenance.

Finish Mission
Notify maintenance.

Finish Mission
Notify maintenance.

Finish Mission
Notify maintenance.

Information/Maintenance

Short circuit to battery voltage or
open circuit at converter output
temperature sensor input, voltage
too low

Cables defective.
Sensor defective.
Connector pin broken.

Information/Maintenance

Short circuit to battery voltage or
open circuit at engine speed input,
transmission ECU measures a
voltage higher than 7.0V at speed
input pin

Cables defective.

Sensor defective.

Connector pin broken.

Information/Maintenance

Short circuit to ground at engine
speed input, transmisson ECU
measures a Vvoltage less than
0.45V at speed input pin

Cables defective.

Sensor defective.

Information/Maintenance

Logical error at engine speed
input, transmission ECU mea-
sures engine speed over a thresh-
old and the next moment the
measured speed is zero

Cables defective.

Sensor defective.
Incorrect sensor gap size.

None.

Gearshift quality is reduced

due to another control mode.
(Operating mode: substitute
clutch control).

Gearshift quality is reduced

due to another control mode.
(Operating mode: substitute
clutch control).

Gearshift quality is reduced

due to another control mode.
(Operating mode: substitute
clutch control).
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Press RESET Warning - Degraded Gearshift quality is reduced
652 (on ] CL O Finish mission. Operation due to another control mode.
2 Notify maintenance. | gnhort circuit to battery voltage or (Operating mode: substitute
- . clutch control).
open circuit at turbine speed
input, transmisson ECU mea- | | thereisalso afailure at
sures a voltage higher than 7.0V | output speed, transmission
at speed input pin ECU shiftsto neutral.
Cables defective. )
Sensor defective. Limp home.
Incorrect sensor gap size.
Press RESET Warning - Degraded Gearshift quality isreduced
653 s CL O Finish mission. Operation due to another control mode.
A Notify maintenance. Short circuit to ground at turbine (|OrtJeLaII ngt mlode: substitute
speed input, transmission ECU clutch control).
measures a Vvoltage less than If thereis al il
0.45V at speed input pin creisasoata u're'at
, output speed, transmission
Cables defective. ECU shiftsto neutral.
Sensor defective.
Limp home.
Press RESET Warning - Degraded Gearshift quality isreduced
654 CL O Finish mission. Operation due to another control mode.
AN Notify maintenance. Logical error at turbine speed ((IDpeLatl ng mlode: substitute
input, transmisson ECU mea- clutch control).
sures turbine speed over athresh- If thereis al tailure at
old and at the next moment the outpirtesl;:)s eedsot?anzlr:irae;ion
measured speed iszero AN
sp_ ECU shiftsto neutral.
Cables defective.
Sensor defective. Limp home.
Incorrect sensor gap size.
Finish Mission Information/Maintenance Gearshift quality isreduced
655 :._J> O Notify maintenance. Short circuit to battery voltage or dge to;nother go.ntrﬂstrqo?e.
open circuit at internal speed (I FtJeL lngtmlo € SUbstLte
input, transmisson ECU mea- clutch control).
sures a voltage higher than 7.0V
at speed input pin
Cables defective.
Sensor defective.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Gearshift quality is reduced
636 ;._gL O Notify maintenance. - | gort gircuit to ground at internal d(l;e;(r)a?rs]otlﬂrﬁ(r)ggntrﬂstrqoctig.
speed input, transmission ECU (cl rthh clor%rol - SUDSIitU
measures a Vvoltage less than u )-
0.45V at speed input pin
Cables defective.
Sensor defective.
Press RESET Information/Maintenance Gearshift quality is reduced
657 {L -O. Finish mission. . . due to another control mode.
- — . : Logical error at internal speed . i .
Notify maintenance. input, transmisson ECU mea- ((:?gigla(t:l:r%rr;c))de. substitute
suresinternal speed over athresh- u '
old and at the next moment the . .
measured speed is zero Ifthere|salsoafallu_re_at
) output speed, transmission
Cables defective. ECU shiftsto neutral.
Sensor defective.
Incorrect sensor gap size. Limp home.
Stop Vehicle Warning - Degraded Gearshift quality is reduced
658 e CL O Press RESET. Operation due to another control mode.
A E' ntlsfh m|$?n. Short circuit to battery voltage or (?r:e:]atl ng{ mlode: Substitute
olity maintenance. open circuit at output speed input, cluich control).
transmission ECU measures a If there is failure at
voltage higher than 125V at _ere|s soata “'Te .
speed input pin turbine speed, transmission
] ECU shiftsto neutral.
Cables defective.
Sensor defective. Limp home.
Stop Vehicle Warning - Degraded Gearshift quality is reduced
659 CL O Press RESET. Operation due to another control mode.
= EII m_s;h mISSion. Short circuit to battery voltage at (?pe;]a“ ng mlode: Substitute
otify maintenance. output speed input, transmission clutch control).
ECU measures a voltage less than If thereis al il
1.0V at speed input pin t _ere|s soata “Te"?‘t
i turbine speed, transmission
Cables defective. ECU shiftsto neutral.
Sensor defective.
Limp home.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded Gearshift quality is reduced
660 o CL -O. Press RESET. Operation due to another control mode.
A ,lillntl_s;h m|s_5|;)n. Logical error at output speed (?[tJerr]atl ng{ mlode: substitute
otify maintenance. input, transmission ECU mea- clutch control).
suresinternal speed over athresh- If thereis &l failure at
old and at the next moment the turbﬁslsgs)eezot?ar?s;ision
meastired sp@ IS 2ero ECU shiftsto neutral.
Cables defective.
Sensor defective. Limp home.
Stop Vehicle Warning - Degraded Gearshift quality is reduced
662 cL{:} Press RESET. Operation due to another control mode.
= Emt'.sfh m|§§?n_ Output speed does not fit other (?[:e:latmgt mlode: Substitute
olity marntenance. speed signals. If transmission is clutch control).
not in neutral and shifting hasfin- If thereis al fail
ished, transmission ECU mea- ¢ tb.ere'SeeZOta allure at
sures output speed as zero and é’édnsteﬁi : ’ rar;sglsson
turbine or internal speed as not TS to neutral.
It
equarto zerq Limp home.
Cables defective.
Sensor defective.
Incorrect sensor gap size.
Finish Mission Warning - Degraded Error codesfrom transmission
684 2 50| | ShutengineOFF/ON. | Operation ECU will not show.
Ir;i(:;q()e:lears, re&SUME | Time-out of CAN message from
) displ t
If code remains, 1Splay compu o
notify maintenance. | C@ble defective.
Defective display computer.
Finish Mission Warning - Degraded Error codesfrom transmission
685 ﬁD Shut engineOFF/ON. | Operation ECU will not show.
= Ir;icsc;qc(’anclears, re&SUME | Time-out of CAN message from
Co display computer
If code remains, play p
notify maintenance. | Cable defective.
Defective steering computer.
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Short circuit to ground at clutch

ERROR DISPLAY ERROR CODE CATEGORY/
CODE LAYOUT DRIVER ACTION EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
.
73 E'O’ ﬁg?;t nr]rllajs'sn(:gﬁance Short circuit to battery voltage at E?rtgralh-ome
1y ) clutch K1, measured resistance Iflchre' allso afailure at
value of valve is out of limit, volt- anotherlcsl ich ECUush'ft to
ageat K1 valveistoo high neutral teen, s
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
o
14 EO ﬁg?? Tr:assn?gr']ance Short circuit to ground at clutch E?rlﬁralh'ome
1y : K1, measured resistance value of Iflthzre'sal'so afsilure a
valveis out of limit, voltage at K1 ! ure
. another clutch, ECU shiftsto
valveistoo low neutral
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
P o
15 - EO ﬁgg? nrlia?n?gﬁance Open circuit at clutch K1, mea- Eﬁgralh.ome
y ) sured resistance value of valve is P o .
out of limit If thereisalso afailure at
_ another clutch, ECU shiftsto
Cables defective. neutral.
Regulator defective. ECU will shut down.
. Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
716 5717 EO ﬁg?? Tr:ajs'gnct)gr']ance Short circuit to battery voltage at E?rlﬁralh'ome
1y : clutch K2, measured resistance Iflthzre' al'so afailure at
value of valve is out of limit, volt- anotherlcsl ich ECUush'ft o
ageat K2 valveistoo high neutral teen, s
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
717 EUQP” EO Abort mission. neutral.

Notify maintenance.

K2, measured resistance value of
valveis out of limit, voltage at K2
valveistoo low

Cables defective.
Regulator defective.

Limp home.

If thereisalso afailure at
another clutch, ECU shiftsto
neutral.

ECU will shut down.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
718 m. EO Abort mission. . neutral.
) Notify maintenance. Open circuit at clutch K2, mea- Limp home.
sured resistance value of valve is X .
out of limit If thereisalso afailure at
. another clutch, ECU shiftsto
Cables defective. neutral.
Regulator defective. ECU will shut down.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
m . .
719 o EO Qg?i;t mn;;sjln?;lﬁance Short circuit to battery voltage at rljie:::ralh.ome
y ) clutch K3, measured resistance if thp . al. fil a
value of valve is out of limit, volt- tﬁrelﬁ' tsﬁ ?Eguugfefft i
age at K3 valveistoo high ineatralercuc ’ Iisto
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
o .
720 EO Qg?? nrqr;ajssn?gﬁance Short circuit to ground at clutch E?rtgralh-ome
1y ) K3, measured resistance value of Iflchre' allso afailure at
valve is out of limit, voltage at K3 S ure
. another clutch, ECU shiftsto
valveistoo low
. neutral.
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
721 ET.O. Abort mission. N neutral.
Notify maintenance. Open circuit at clutch K3, mea- Limp home.
sured resistance value of valve is . .
out of limit If thereisalso afailure at
) another clutch, ECU shiftsto
Cables defective. neutral.
Regulator defective. ECU will shut down.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
P .
29 G EO ﬁb?;t mlgsuzn. Short circuit to battery voltage at Egutralh.
olity marntenance. clutch K4, measured resistance IfI;Ep qm;. fail a
value of valve is out of limit, volt- tﬁrelﬁ' tsﬁ ?Eguugfefft i
age at K4 valveistoo high ineatralercuc ' msto
Cables defective. ECU will shut down.
Regulator defective.
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
.
730 E'O’ ﬁg?;t nr]rllajs'sn(:gﬁance Short circuit to ground at clutch E?rtgralh-ome
1y ) K4, measured resistance value of Iflchre' allso afailure at
valve is out of limit, voltage at K4 IS ure
. another clutch, ECU shiftsto
valveistoo low
. neutral.
Cables defective. ECU will shut down.
Regulator defective.
. Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
31 1) EO ﬁg?? Tr:assn?gr']ance Open circuit at clutch K4, mea- E?rlﬁralh'ome
1y - | sured resistance value of valve is | -'MP Nome. .
out of limit If thereisalso afailure at
_ another clutch, ECU shiftsto
Cables defective. neutral.
Regulator defective. ECU will shut down.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
. .
32 EO Qg?? nrqr;ajssn?gﬁance Short circuit to battery voltage at E?rtgralh-ome
1y ) clutch KV, measured resistance Iflchre' allso afailure at
value of valve is out of limit, volt- anotherlcsl ich ECUush'ft to
ageat KV valveistoo high neutral teen, s
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
m . .
733 ) EO ﬁg?? Tr:assn?gr']ance Short circuit to ground at clutch E?rlﬁralh'ome
1y ' KV, measured resistance value of Iflthzre' al'so afailure at
valveisout of limit, voltage at KV IS ure
. another clutch, ECU shiftsto
valveistoo low
] neutral.
Cables defective. ECU will shut down.
Regulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
734 Abort mission. neutral.

5500

Notify maintenance.

Open circuit at clutch KV, mea-
sured resistance value of the valve
isout of limit

Cables defective.
Regulator defective.

Limp home.

If thereisalso afailure at
another clutch, ECU shiftsto
neutral.

ECU will shut down.

0005 00-29
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Table 1. Error Codes- Continued.

Short circuit to ground at relay

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
.
735 E'O’ ﬁg?;t nr]rllajs'sn(:gﬁance Short circuit to battery voltage at E?rtgralh-ome
1y ) clutch KR, measured resistance Iflchre' allso afailure at
value of valve is out of limit, volt- IS u .
age at KR valveistoo high another clutch, ECU shiftsto
. neutral.
gab' eer def S;E'V?; ECU will shut down.
egulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
.
736 EO ﬁg?? Tr:assn?gr']ance Short circuit to ground at clutch E?rlﬁralh'ome
1y : KR, measured resistance value of Iflthzre'sal'so afsilure a
valveisout of limit, voltage at KR ! ure
valveistoo low another clutch, ECU shiftsto
_ neutral.
gab' ﬁt def ;‘g}f‘“ﬁ; ECU will shut down.
egulator defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
P .
31 -~ EO ﬁbg? rmssn?n. Open circuit at clutch KR, mea- Eﬁ:qtralh' m
olity maintenance. sured resistance value of valve is p home. .
out of limit If thereisalso afailure at
_ another clutch, ECU shiftsto
Cables defecnve_. neutral.
Regulator defective. ECU will shut down.
Finish Mission Information/Maintenance None.
745 O Notify maintenance.
[—

reverse warning alarm, transmis-
sion ECU detected a wrong volt-
age at output pin that lookslike a
short circuit to battery voltage

Cables defective.
Backup alarm device defective.

0005 00-30
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Table 1. Error Codes- Continued.

ERROR
CODE

DISPLAY
LAYOUT

DRIVER ACTION

ERROR CODE EXPLANATION

VEHICLE LIMITATIONS

746

747

761

762

— O

-

25

250

Finish Mission
Notify maintenance.

Finish Mission
Notify maintenance.

Stop Vehicle
Press RESET.
Finish mission.
Notify maintenance.

Stop Vehicle
Press RESET.
Finish mission.
Notify maintenance.

Information/Maintenance

Short circuit to battery voltage at
relay reverse warning alarm,
transmission ECU detected a
wrong voltage at output pin that
lookslikea short circuit to battery
voltage

Cables defective.
Backup alarm device defective.

Information/Maintenance

Open circuit at relay reverse
warning alarm, transmission
ECU detected a wrong voltage at
output pin that looks like an open
circuit for thisoutput pin

Cables defective.
Backup alarm device defective.

Warning - Degraded
Operation

Short circuit to ground at axle
connection solenoid, transmission
ECU detected a wrong voltage at
output pin that looks like a short
circuit to vehicle ground

Cables defective.
Axle connection solenoid defective.

Warning - Degraded
Operation

Short circuit to battery voltage
axle connection solenoid, trans-
mission ECU detected a wrong
voltage at output pin that looks
like a short circuit to battery volt-
age

Cables defective.

Axle connection solenoid defective.

None.

None.

Switching from 2WD to 4WD
isimpossible.

Switching from 2WD to 4WD
isimpossible.

0005 00-31
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded Switching from 2WD to 4WD
763 )} EO Press RESET. Operation isimpossible.
B llilmtl'?h m|s_S|;)n. Open circuit at axle connection
olity mamntenance. solenoid, transmission ECU
detected a wrong voltage at out-
put pin that lookslike an open cir-
cuit for thisoutput pin
Cables defective.
Axle connection solenoid defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
m . .
i Em) O’ ﬁg?][t nr?r:als'gn?gr.]ance Slippage at clutch K1, transmis- Egri;[ralh'ome
"y " | sion ECU calculates a differential Iflthgre'saI.SO afailure a
speed at closed clutch K1. If this another Icl ich ECUush'ftsto
calculated value is outside of neutral uten, '
range, ECU interprets this as a "
dlipping clutch ECU will shut down.
Low pressure.
Sensor defective.
Incorrect sensor gap size.
Clutch defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
. .
778 O‘ Abort mission. Slippage at clutch K2, transmis- neutral.

Notify maintenance.

sion ECU calculates a differential
speed at closed clutch K2. If this
calculated value is outside of
range, ECU interprets this as a
dlipping clutch

Low pressure.

Sensor defective.

Incorrect sensor gap size.

Clutch defective.

Limp home.

If thereisalso afailure at
another clutch, ECU shiftsto
neutral.

ECU will shut down.

0005 00-32
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately ECU shiftsto neutral.
7 8 | o s e vansms | 0T
1y ) sion ECU calculates a differential another Icl ich ECUush'ft to
speed at closed clutch K3. If this neutral uten, s
calculated value is outside of ECU '.” <hut down
range, ECU interprets this as a wi Ut down.
dlipping clutch
Low pressure.
Sensor defective.
Incorrect sensor gap size.
Clutch defective.
- Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
780 571 O ﬁg?;t nr?r:alssnct’gr.]ance Slippage at clutch K4, transmis- E('Erlﬁralh'ome
1y " | sion ECU calculates a differential Iflthgre'saI.SO afailure a
speed at closed clutch K4. If this another Iclutch ECUushiftsto
calculated value is outside of '
. . neutral.
;fi‘;g?r’] gECfuLfd']”terprets this 8 & | £ will shut down.
Low pressure.
Sensor defective.
Incorrect sensor gap size.
Clutch defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
m . .
781 T O- Abort mission. Slippage at clutch KV, transmis- neutral.

Notify maintenance.

sion ECU calculates a differential
speed at closed clutch KV. If this
calculated value is outside of
range, ECU interprets this as a
dlipping clutch

Low pressure.

Sensor defective.

Incorrect sensor gap size.

Clutch defective.

Limp home.

If thereisalso afailure at
another clutch, ECU shiftsto
neutral.

ECU will shut down.

0005 00-33
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
m . .
82 O O ﬁg?.;t nrllmassn?gﬁance Slippage at clutch KR, transmis- Iljgr;tralh.ome
1y ) sion ECU calculates a differential Iflchre' allso afailure at
speed at closed clutch KR. If this i 'Si ich ECUush'ft i
calculated value is outside of ﬁna(jtr:c uten, sto
range, ECU interprets this as a "
dipping clutch ECU will shut down.
Low pressure.
Sensor defective.
Incorrect sensor gap size.
Clutch defective.
Stop Vehicle Warning - Degraded None.
783 E ﬂ O- Check il level. Operation
;Allowlt(rjansmlsson Overheated sump, transmission
;COORE%VEE:: ECU measured temperaturein oil
ess o sump that isover 212°F (100°C)
If error shows again, )
notify maintenance. | LOW Oil level. _
Finish mission. Temperature sensor defective.
L Finish Mission Information/Maintenance None.
8 JQ_, Notify maintenance. | o, fijver differential pressure,
transmission ECU measured a
voltage at differential pressure
switch out of allowablerange
Qil filter polluted.
Cable/connector defective.
Differential switch defective.
Stop Vehicle Warning - Degraded None.
795 HO. Check oil level. Operation
= f\llowlt(rjansmlsson Overheated converter output,
F?rCOORECéVI\Q ECU measured oil temperature at
It ess T o converter output that is over
error shows again, | 54g0p (120°C)
notify maintenance. )
Finish mission. Low oil level. ,
Temperature sensor defective.

0005 00-34
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
— .
o - ﬁg'? 1r‘t nr]rllajs'sn(:gﬁance Low power at battery, measured rI;eCL:]EJraI.'II shut down
"y " | voltage at power supply is lower Wi Ut down.
than 18V
Cable defective.
Battery defective.
Connector defective.
Stop Vehicle Stop Vehicle Immediately Transmission ECU shiftsto
-— + IS
- ﬁto)? ? Tr:assn?gr']ance High power at battery, measured rI;eClZJLtJral"II shut down
"y " | voltage at power supply is higher Wi Ut down.
than 32.5V
Cable defective.
Battery defective.
Connector defective.
Stop Vehicle Stop Vehicle Immediately ECU shiftsto neutral.
N - + . ;
813 @ - ﬁbg? ”r:'ﬁgn?n' Error at shift valve power supply ECU will shut down.
otify maintenance. (VPSI)
Cable defective.
Battery defective.
Connector defective.
Stop Vehicle Stop Vehicle Immediately ECU shiftsto neutral.
(] - + i oqj i
814 - ﬁb?? m|s§1?n. Error at shift valve power supply ECU will shut down.
otify maintenance. (VPS2)
Cable defective.
Connector defective.
ECU defective.
Finish Mission Information/Maintenance None.
sl E Notify maintenance. | ool EEPROM fault, ECU
cannot read memory
ECU defective.
Stop Vehicle Stop Vehicle Immediately Transmission staysin neutral.
843 Abort mission. ECU will shut down.

Notify maintenance.

Application error
ECU defective.

0005 00-35
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Table 1. Error Codes- Continued.

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Transmission staysin neutral.
P . )
845 ! O ﬁg?;t nr]rllajs'sn(:gﬁance Clutch failure, AEB was not able ECU will shut down.
"y " | toadjust clutch filling parameters
Clutch defective.
Finish Mission Information/Maintenance None.
840 = O Notify maintenance. | o, tcn adjustment data lost, ECU
was not able to read correct
adjustment parameters
Interference during data saving
process.
Engine Will Not | Stop Vehicle Immediately Engine will not start.
) .
111 O E fntai:t n nNOt'fy ECM internal internal memory
aintenance error
Hardware defective.
Internal microprocessor
communication failure.
Stop Vehicle Stop Vehicle Immediately Enginewill shut downandwill
.
1115 T O Shut e(r;gltnheofI for 30 No engine speed signal detected at not start.
Seconds, then tim both engine position sensor cir-
engine ON. .
cuits
If codeclears, resume
mission, then notify
mai ntenance.
If code remains,
notify maintenance.
Stop Vehicle Warning - Degraded None.
1121 J} O Press RESET. Operation
If (t?rfror Sh.O\;VS agan, | nNo engine speed signal detected at
notty mantenance. one engine position sensor circuit
Finish mission.
Stop Vehicle Warning - Degraded Reduced engine power output.
1122 Press RESET. Operation

210

If error shows again,
notify maintenance.
Finish mission.

High voltage detected at intake
manifold pressure sensor circuit

0005 00-36
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded Reduced engine power output.
1123 E <L 6 Press RESET. Operation
If f_rfror Sh.O\;VS agan, || ow voltage detected at intake
notity maintenance. manifold pressure sensor circuit
Finish mission.
Stop Vehicle Stop Vehicle Immediately Severe power and speed | oss.
1131 £0) Abort mission . Limp home power only
Notif int ) High voltage detected at throttle :
oty marntenance. position sensor circuit
Stop Vehicle Stop Vehicle Immediately Severe power and speed | oss.
1132 . O ﬁb?;t m|s§|(:n. Low voltage detected at throttle Limp home power only.
oty marntenance. position sensor circuit
Stop Vehicle Warning - Degraded QOil pressure warning not
1135 e CL 6 Press RESET. Operation working.
A It e_rfror showsagan, High voltage detected at oil pres-
n(.)t'. yma n_tenance. sure sensor circuit
Finish mission.
Stop Vehicle Warning - Degraded Oil pressure warning not
1141 £ J) O Press RESET. Operation working.
a u e_rfror shpwsagam, Low voltage detected at oil pres
n9t|_ yma n.tenance. sure sensor circuit
Finish mission.
Stop Vehicle Warning - Degraded Reduced power and speed.
1143 2 6 Check oil level. Operation
::;r& REhSET' ) Oil pressure signal indicates low
error showsagam, | ) pressure
notify maintenance.
Finish mission.
Stop Vehicle Warning - Degraded Temperature warning not
1144 E J) 6 Press RESET. Operation functioning.
It f_rfror Sh.O\;VS agan, High voltage detected at coolant
notity maintenance. temperature cir cuit
Finish mission.
Stop Vehicle Warning - Degraded Temperature warning not
1145 2 <L 6 Press RESET. Operation functioning.
If e_rfror shpwsagam, Low voltage detected at coolant
nptl_ yma n.tenance. temperature circuit
Finish mission.

0005 00-37
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
. Stop Vehicle Stop Vehicle Immediately Reduced power and speed.
1151 ; ﬂ O ﬁﬁfgfgﬁgﬁ?a Coolant temperature signal indi-
notif majntena’nce cated coolant temperature above
"y " | critical threshold
Stop Vehicle Warning - Degraded Possible white smoke.
1153 ﬂ O Press RESET. Operation No engine protection for
If ?_rfror re_m?ms, High voltage detected at intake intake manifold temperature.
notity marntenance. manifold temperature sensor cir-
cuit
Stop Vehicle Warning - Degraded Possible white smoke.
1154 i O Press RESET. Operation No engine protection for
If e_rfror shpws again, | | o voltage detected at intake intake manifold temperature.
E?t!;m@”mece- manifold temperature sensor cir-
inish mission. cuit
. Stop Vehicle Stop Vehicle Immediately Reduced power and speed.
1155 1) 6 ﬁﬁgfﬂ?ﬁ?a Intake manifold temperature sig-
notif maintena,nce nal indicated coolant tempera-
y ' ture above critical threshold
Stop Vehicle Warning - Degraded Engine will run degraded.
1187 CL O Press RESET. Operation No protection for oil pressure.
= E'nt'.s;h mlsg?n. Low voltage detected on ECM
Oty maintenance. - | yoltage supply line to some sen-
sors
Stop Vehicle Warning - Degraded No engine protection for oil
1212 st CL 6 Press RESET. Operation temperature.
A It f_rfror sh_O\;vsagam, High voltage detected at oil tem-
E?n'i;ﬂ?g;mnance' perature sensor circuit
Stop Vehicle Warning - Degraded No engine protection for oil
1213 2 J} O Press RESET. Operation temperature.

If error shows again,
notify maintenance.
Finish mission.

Low voltage detected at oil tem-
perature sensor circuit

0005 00-38
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately Reduced power and speed.
.
1214 l O grf;;cskROélslg_el. Oil pressure signal indicates tem-
If error remajﬁs perature above critical threshold
notify maintenance.
Finish mission.
Finish Mission Information/Maintenance Reduced power and speed.
1221 :—J; O Noatify maintenance. High voltage detected at ambient
air pressure sensor circuit
Finish Mission Information/Maintenance Reduced power and speed.
1222 Q_J;, O Notify maintenance. Low voltage detected at ambient
air pressure sensor circuit
Stop Vehicle Warning - Degraded Engine will run degraded.
1227 . J) O Press RESET. Operation No protection for oil pressure.
< Elmtl'? m|s_S|§)n. High voltage detected on ECM
OtTy Mantenance. | yoltage supply line to some sen-
sors
Stop Vehicle Stop Vehicle Immediately Fuel shutoff valveis closed
1234 O Shut engine OFF/ON. Engine speed signal indicates until engine speed drops.
If_codeclears, resume engine speed greater than 2,730 Fuel shutpff valve will open
mission. RPM when engine speedfallsbelow
If code remains, 2,184 RPM.
notify maintenance.
Stop Vehicle Stop Vehicle Immediately ECM turns off FSO supply
m .
1254 ) 6 ﬁhclgig':;gg%\é Less than 6V detected at fuel ‘éO't.age' Tt d
coc ' shutoff driver ngine wil snut down.
mission. _
If code remains Excessive current draw.
notify maintenance. | Power supply faulty.
Stop Vehicle Warning - Degraded No performance limitations.
1255 | | O Press RESET. Operation Fuel shutoff valve stays open.
£ Elmtl'?] ms_s;an. Externally  supplied  voltage
outy maintenance. | jetected going to fuel shutoff sup-
ply circuit

0005 00-39
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded At least one multiplexed
1285 O Shut engineOFF/ON. | Operation device will not operate
Ir;_c;q:r::lears, TESUME | | nformation  from multiplexed properly.
: C device not received by ECM or
If code remains, received too late
notify maintenance.
Stop Vehicle Warning - Degraded At least one multiplexed
1286 0 Shut engineOFF/ON. | Operation device will not operate
Lt'_(:oq(;ar::lears, resume Only a portion of information properly.
Ission. from multiplexed device received
If code remains,
! : by ECM
notify maintenance.
Stop Vehicle Stop Vehicle Immediately The enginewill only idle.
m .
1287 i) O ﬁhutdenglmeOFF/ON. Data error received while multi-
coceclears, resume plexing throttle pedal and IVS
mission.
If code remains,
notify maintenance.
Finish Mission Information/Maintenance Engineis degraded to no air
1295 :._JJ O Notify maintenance. Ambient air pressure sensor cir- setting.
cuit error detected by ECM
Finish Mission Information/Maintenance Engineis degraded to no air
1298 JJ O Notify maintenance. Air intake filter clogged Setting.
Finish Mission Information/Maintenance Injector for cylinder #1 turned
1311 — O Notify maintenance. Current detected at injector for off.
cylinder #1 when voltageisturned
OFF
Finish Mission Information/Maintenance Injector for cylinder #5 turned
1312 o 6 Notify maintenance. Current detected at injector for off.
cylinder #5 when voltageisturned
OFF
Finish Mission Information/Maintenance Injector for cylinder #3 turned
1813 = O Notify maintenance. Current detected at injector for off.
cylinder #3 when voltageisturned
OFF

0005 00-40
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Injector for cylinder #6 turned
1314 = O Notify maintenance. Current detected at injector for off.
cylinder #6 when voltageisturned
OFF
Finish Mission Information/Maintenance Injector for cylinder #2 turned
1315 Do O Notify maintenance. Current detected at injector for off.
cylinder #2 when voltageisturned
OFF
Finish Mission Information/Maintenance Injector for cylinder #4 turned
1321 6 Notify maintenance. Current detected at injector for off.
cylinder #4 when voltageisturned
OFF
Finish Mission Information/Maintenance Injector for cylinder #1 turned
1322 - O Notify maintenance. No current detected at injector for off.
cylinder #1 when voltageisturned
ON
Finish Mission Information/Maintenance Injector for cylinder #5 turned
1323 - 6 Notify maintenance. No current detected at injector for off.
cylinder #5 when voltageisturned
ON
Finish Mission Information/Maintenance Injector for cylinder #3 turned
1824 (o O Notify maintenance. No current detected at injector for off.
cylinder #3 when voltageisturned
ON
Finish Mission Information/Maintenance Injector for cylinder #6 turned
1825 - O Notify maintenance. No current detected at injector for off.
cylinder #6 when the voltage is
turned ON
Finish Mission Information/Maintenance Injector for cylinder #2 turned
1331 - O Notify maintenance. No current detected at injector for off.
cylinder #2 when voltageisturned
ON

0005 00-41
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish Mission Information/Maintenance Injector for cylinder #4 turned
1332 = O Notify maintenance. No current detected at injector for off.
cylinder #4 when voltageisturned
ON
Stop Vehicle Warning - Degraded No noticeable performance
1341 E E Shut engine OFF/ON. | Operation effects possible.
If'CO('jeCIears, FeSUME | severeloss of data from ECM POS'_S' b_|||ty Of engine stoppl_ng
mission. or difficulty in starting engine.
If code remains,
notify maintenance.
Stop Vehicle Warning - Degraded No noticeable performance
1343 E E Shut engine OFF/ON. | Operation effects possible.
If podecl ears,resume |\, icroprocessor  communication May encounter severe |oss of
misson. error inside ECM POWer.
If code remains,
notify maintenance.
 —— ] | Finish Mission Information/Maintenance Possibly too short of time for
1346 — E Notify maintenance. Software error in ECM ECM to power down, lessthan
30 seconds.
Stop Vehicle Warning - Degraded Engineis degraded to no air
1352 E CL O Press RESET. Operation setting.
Fm'.Sh mission. L ow voltage detected at sensor
Notify maintenance.
Faulty power supply.
Stop Vehicle Stop Vehicle Immediately Reduced power and speed.
m .
1415 i) O g:z;kRoélslgrel' Oil pressure signal indicates
S below critical threshold
If error remains,
notify maintenance.
Finish mission.
Finish Mission Information/Maintenance Engineis degraded to no air
1419 Notify maintenance. setting.

) O

Error in intake manifold pres
sure sensor signal detected by
ECM

0005 00-42
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Finish mission Information/Maintenance None.
1431 ;._J, 6 Notify maintenance. | gt jdle validation off-idle and
on-idle signals indicate the same
voltage reading
Stop Vehicle Warning - Degraded Enginewill only idle.
1432 O Press RESET. Operation
= EII m;;h MISSIon. Idle validation switch voltages are
otify maintenance. opposite (complimentary) but dis-
agreewith avalid throttle position
sensor
Finish Mission Information/Maintenance Engineis degraded to no air
1433 — 6 Notify maintenance. Intake manifold pressure sensor Setting.
voltage indicates a high pressure
reading
Stop Vehicle Warning - Degraded No noticeable performance
1434 O Press RESET. Operation effects possible.
E' nt'?h mlsg?n. Battery voltage too low or insuffi- PO?}?'“?; OT e;gl rge stoppl_ng
otify maintenance. | ot amount of time for battery or difficulty in starting engine.
power to ECM for powering down
after key off
Stop Vehicle Warning - Degraded None.
1435 2 CL 6 Press RESET. Operation No engine protection for oil
Elmtl'?] ms_ssn. ECM detects error in oil pressure pressure.
outy mamtenance. | oo gor signal sensor
Stop Vehicle Warning - Degraded No noticeable performance
1441 E Press RESET. Operation effects possible.
lIilmtl'sfh m|§a?n. Battery voltage below normal Possibility of rough idle.
otify maintenance. operating level
Stop Vehicle Warning - Degraded None.
1442 Press RESET. Operation

Finish mission.
Notify maintenance.

Battery voltage above normal
operating level

0005 00-43
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ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Warning - Degraded Enginewill only idle.
1443 || O Press RESET. Operation
2 Elmtl'?] mm_s?n. Low voltage detected on ECM
oty mantenance. voltage supply lineto throttle
Stop Vehicle Warning - Degraded None.
1474 O Press RESET. Operation
= Em'.sfh mission. Low voltage detected on starter
otity maintenance. lockout relay circuit when ener-
gized or voltage detected when
circuit de-energized
Stop Vehicle Warning - Degraded Enginewill only idle.
1551 O Press RESET. Operation
VS = llilmtl'T m|§a?n_ No voltage detected simulta-
otity maintenance. neously on both idle validation
off-idle and on-idle circuits
Stop Vehicle Warning - Degraded None.
1581 2 J} O Press RESET. Operation
Ellm_s;h mission. High voltage detected at fuel inlet
otity maintenance. pressure sensor circuit
Stop Vehicle Warning - Degraded None.
1582 2 J) O Press RESET. Operation
Emt'.s;h m|s§|?n. Low voltage detected at fuel inlet
oty mamtenance. | - essure sensor circuit
Stop Vehicle Warning - Degraded None.
1583 E CL O Press RESET. Operation
E'nt'.s;h ms_s;an. Out-of-range low voltage detected
outy maintenance. | ot fuel inlet pressure sensor cir-
cuit
Stop Vehicle Warning - Degraded None.
1596 2 Press RESET. Operation
E'nt'.s;h ms_s;an. Battery voltage above normal
outy mamntenance. operating range
Stop Vehicle Warning - Degraded None.
1597 Press RESET. Operation

Finish mission.
Notify maintenance.

Battery voltage below normal
operating range

0005 00-44
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Table 1. Error Codes- Continued.

show.
Notify maintenance.

J1939 busto the display

ERROR DISPLAY
CODE LAYOUT DRIVER ACTION ERROR CODE EXPLANATION VEHICLE LIMITATIONS
Stop Vehicle Stop Vehicle Immediately None.
s, - isS
1598 - Qg?;t nr]rllajs'sn?gr.]ance Very low battery voltage, critical
"y " | level
Finish Mission Information/Maintenance None.
1697 g_cl;, O Notify maintenance. High voltage detected at ECM
internal temperature sensor cir-
cuit
Finish Mission Information/Maintenance None.
1698 ;._J:, 6 Notify maintenance. Low voltage detected at ECM
internal temperature sensor cir-
cuit
Finish Mission Information/Maintenance Engine may rough idle or
1951 O Notify maintenance. Power imbalance between cylin- misfire.
dersdetected by ECM
Stop Vehicle Stop Vehicle Immediately None.
1999 0 CP:rricSkRaIIEISeErrTérs that More than 6 errors active on the

END OF WORK PACKAGE

0005 00-45/(0005 00-46 Blank)
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AUXILIARY PUMP

Error Code 169 - Tophandler Emergency Function Supply Valve, Open or Short Circuit Failure. . . ... ... 0037 00-1
Error Code 411 - Auxiliary Pump Control, Short Circuit Failure. . ......... ... ... ... ... ... 0037 00-3
Error Code 417 - Auxiliary Pump Switch, Circuit Input Error. . ...t 0037 00-4
AXLE BRAKE COOLING SYSTEM

Error Code 191 - Temperature in Front Axle Above Critical Threshold............................. 0032 00-1
Error Code 192 - Temperature in Rear Axle Above Critical Threshold. .............. ... ... ... ... 0032 00-4
Error Code 414 - Brake Cooling Bypass Vave, Short Circuit Failure. ............................. 0032 00-6
BOOM IN/OUT

Error Code 127 - Joystick-to-ECU (790) Failure.. . . . .. ..ot e 0041 00-1
Error Code 130 - Overload Protection System Failure. . .......... ... i 0041 00-2
Error Code 160 - Extension Cylinder Boom IN Control, Wiring Circuit Failure. ..................... 0041 00-3
Error Code 161 - Extension Cylinder Boom IN Control, Component Failure. ....................... 0041 00-4
Error Code 163 - Extension Cylinder Boom OUT Control Vave, Wiring Circuit Failure. . ............. 0041 00-5
Error Code 164 - Extension Cylinder Boom OUT Control Vave, Component Failure. ................ 0041 00-6
BOOM LIFTING/LOWERING

Error Code 126 - Joystick-to-ECU (790) Failure.. . . ...t e e 0040 00-1
Error Code 130 - Overload Protection System Failure. . ... e 0040 00-2
Error Code 151 - Lift Cylinder Locking Valve, Wiring Circuit Failure.. . . ............ ... ... . ..... 0040 00-3
Error Code 152 - Lift Cylinder Locking Valve, Component Failure. . .. ........... ... ... .. .. ... 0040 00-4
Error Code 154 - Lift Cylinder Boom Up Valve, Wiring Circuit Failure. ........................... 0040 00-5
Error Code 155 - Lift Cylinder Boom Up Valve, Component Failure.. .. ........ ... ... oo, 0040 00-6
Error Code 157 - Lift Cylinder Boom Down Valve, Wiring Circuit Failure. . .. ...................... 0040 00-7
Error Code 158 - Lift Cylinder Boom Down Valve, Component Failure. ........................... 0040 00-8
BRAKE SYSTEM

Error Code 118 - Brake System Pressure, Circuit Land Circuit 2 Failure.. . ........... ... ... ... .. 0031 00-1
Error Code 119 - Brake System Pressure, Circuit LFailure. ... ...t 0031 00-3
Error Code 120 - Brake System Pressure, Circuit 2 Failure. . ... 0031 00-4
COOLING FAN OPERATION AND FAN CONTROL

Error Code 166 - Cooling Fan Speed, Wiring Circuit Failure. . ........... ... i i 0010 00-1
Error Code 167 - Cooling Fan Speed, Short Circuit Failure. .......... . 0010 00-3
Error Code 426 - Fording Level Switch, Circuit INpUt Error.. . ... e 0010 00-4
ECU-TO-ECU COMMUNICATIONS

Error Code 103 - ECU (790) Not Responding (RESET or USMCONly). .. .....ooviiiii i een s 0014 00-2
Error Code 105 - ECU (790) NOt ReSponding.. . . . ..o oottt e e e e 0014 00-2
Error Code 106 - ECU (791) NOt ReSponding. . . . . ..o oottt e e 0014 00-3
Error Code 107 - Cable Failure Between Tophandler ECU (791) and Display ECU (795). ............. 0014 00-5
Error Code 108 - Cable Failure Between Tophandler ECU (791) and Servo ECU (790)................ 0014 00-6
Error Code 109 - Cable Failure Between Servo ECU (790) and Display ECU (795)................... 0014 00-7

0006 00-1
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ECU-TO-ECU COMMUNICATIONS - CONTINUED

Error Code 110 - Communication Failure Between Display ECU (795) and Steering ECU (792)......... 0014 00-8
Error Code 111 - Communication Failure Between Display ECU (795) and Transmission ECU (793).. . .. 0014 00-9
Error Code 112 - Communication Failure Between Display ECU (795) and Engine ECU (794)......... 0014 00-10
Error Code 345 - Communication Failure Between Steering ECU (792) and Display ECU (795)........ 0014 00-12

Error Code 346 - Communication Failure Between Steering ECU (792) and Transmission ECU (793). . . 0014 00-12
Error Code 684 - Communication Failure Between Transmission ECU (793) and Display ECU (795).. . . 0014 00-13
Error Code 685 - Communication Failure Between Transmission ECU (793) and Steering ECU (792). . . 0014 00-13

Error Code 1285 - Engine Detects a Communication Failure on the J1939 Datalink.................. 0014 00-14
Error Code 1286 - Engine Detects a Communication Failure on the J1939 Datalink.. ................ 0014 00-14
ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE

Error Code 451 - Voltage Supply Too High for Steering ECU (792). ... ..o ii i 0016 00-1
Error Code 452 - Voltage Supply Too Low for Steering ECU (792). ... ... ..ot 0016 00-2
Error Code 453 - Wheel Sensor Supply Voltage Out of Range (RESET or USMCOnly). .............. 0016 00-3
Error Code 454 - Wheel Sensor Supply Voltage Out of Range (RESET or USMCOnly). .............. 0016 00-5
Error Code 811 - Voltage Supply Too Low for Transmission ECU (793).. . ..., 0016 00-7
Error Code 812 - Voltage Supply Too High for Transmission ECU (793). . ............. ..., 0016 00-8
Error Code 813 - Voltage Failure at Transmission Gearshift Valve Supply.. . ..........ooooiiion ... 0016 00-8
Error Code 814 - Voltage Failure at Transmission Gearshift Valve Power Supply. . ................... 0016 00-9
ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE

Error Code 121 - Supply Voltageto Servo ECU (790) Faillure. . ... 0013 00-1
Error Code 122 - Supply Voltageto Servo ECU (790) Failure. . .......... .. i 0013 00-3
Error Code 123 - 10V Reference Voltage for Servo ECU (790) Short Circuit Failure. .. ............... 0013 00-4
Error Code 201 - Supply Voltage to Tophandler ECU (791) Failure.. .. ..., 0013 00-6
Error Code 202 - Supply Voltageto Tophandler ECU (791) Failure.. . ........... ... i, 0013 00-9
Error Code 203 - 10V Reference Voltage for Tophandler ECU (791) Failure.. . ..................... 0013 00-10
ENGINE AMBIENT AIR PRESSURE SENSOR AND CIRCUITS

Error Code 1221 - High Voltage Detected at Ambient Air Pressure Sensor Circuit. .. ................. 0022 00-1
Error Code 1222 - Low Voltage Detected at Ambient Air Pressure Sensor Circuit. ................... 0022 00-6
Error Code 1295 - Ambient Air Pressure Sensor Circuit Failure, ......... ... ... .o i, 0022 00-13
Error Code 1298 - High Intake Air Restriction or Circuit Failure (RESET or USMC Only). . .......... 0022 00-13
ENGINE BATTERY VOLTAGE CIRCUITS

Error Code 1434 - Unswitched Battery Supply Circuit Failure.. . ... it 0025 00-1
Error Code 1441 - Unswitched Battery Supply Circuit Failure.. . ... oo it 0025 00-4
Error Code 1442 - Unswitched Battery Supply Circuit Failure.. . ....... ... o it 0025 00-4
Error Code 1474 - Starter Solenoid Lockout Relay Driver Circuit Failure. .. .......... ... ... 0025 00-5
Error Code 1596 - Voltage Monitor, High Voltage Failure. . . ........ ... e 0025 00-8

0006 00-2
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ENGINE FUEL INJECTOR CIRCUITS

Error Code 1311 - Injector Circuit Failure.. ... ... . 0008 00-1
Error Code 1312 - Injector Circuit Failure.. . ... ... .o e 0008 00-5
Error Code 1313 - Injector Circuit Faillure.. . . ... o e 0008 00-8
Error Code 1314 - Injector Circuit Failure.. .. ... ... o e 0008 00-12
Error Code 1315 - Injector Circuit Failure . .. ... ... o 0008 00-15
Error Code 1321 - Injector CircUit Failure.. ... ...t e et 0008 00-19
Error Code 1322 - Injector CircUit Failure.. ... ... ..o i e 0008 00-22
Error Code 1323 - Injector Circuit Failure.. ... ... ..o e e 0008 00-30
Error Code 1324 - Injector Circuit Failure.. ... ... ..o e 0008 00-38
Error Code 1325 - Injector Circuit Failure.. . . ... i e e 0008 00-46
Error Code 1331 - Injector Circuit Failure.. . . ... i e e e et 0008 00-54
Error Code 1332 - Injector Circuit Failure.. . . ... i e e e e 0008 00-62
Error Code 1951 - Injector Circuit Failure.. . ... ... o i 0008 00-70
ENGINE FUEL PRESSURE SENSORS AND CIRCUITS

Error Code 1254 - Fuel Shutoff Solenoid Circuit Failure. . ... o 0024 00-1
Error Code 1255 - Fuel Shutoff Solenoid External Voltage Detected on Circuit. ..................... 0024 00-7
Error Code 1581 - Fuel Inlet Restriction Sensor Circuit Failure. . .. ... oo 0024 00-9
ENGINE ELECTRONIC CONTROL UNIT (ECU) (791)

Error Code 1187 - Sensor Voltage Supply Failure. . ... ... o 0018 00-1
Error Code 1227 - Sensor Voltage Supply Failure.. . . ... ... 0018 00-6
Error Code 1287 - Sensor Voltage Supply Failure.. . ... . o 0018 00-13
Error Code 1352 - Sensor Voltage Supply Failure.. . ... .. 0018 00-13
Error Code 1443 - Low Voltage Detected at Throttle Position Sensor Circuit. ...................... 0018 00-17
ENGINE OIL PRESSURE SENSOR

Error Code 1135 - Oil Pressure Sensor Circuit Faillure. . ....... ..o i 0020 00-1
Error Code 1141 - Oil Pressure Sensor Circuit Faillure. . ... e 0020 00-7
Error Code 1143 - Oil Pressure Sensor Circuit Failure. . ... 0020 00-13
Error Code 1415 - Qil Pressure Sensor Circuit Failure. . ... .o i 0020 00-13
Error Code 1435 - Qil Pressure Sensor Circuit Failure. .. ... e 0020 00-14
ENGINE POSITION SENSOR CIRCUITS

Error Code 1115 - Engine Position Sensor Circuit Failure. ............ . it 0019 00-1
Error Code 1121 - Engine Position Sensor Circuit Failure. ........... ... i 0019 00-5
Error Code 1234 - Engine Overspeed Failure. . ... .. oo e e e 0019 00-9
ENGINE PRESSURE SENSOR

Error Code 1122 - Intake Manifold Pressure Sensor Circuit Failure.. . ............ ..o, 0023 00-1
Error Code 1123 - Intake Manifold Pressure Sensor Circuit Failure.. . ............ oot 0023 00-9
Error Code 1419 - Intake Manifold Pressure Sensor Circuit Failure.. . .......... ... oo, 0023 00-14
Error Code 1433 - Intake Manifold Pressure Sensor Circuit Failure.. .. ...t 0023 00-14

0006 00-3
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ENGINE TEMPERATURE SENSORS AND CIRCUITS

Error Code 1144 - Coolant Temperature Sensor Circuit Failure. . .......... ... ... ... 0021 00-2
Error Code 1145 - Coolant Temperature Sensor Circuit Failure. . .......... .ottt 0021 00-6
Error Code 1151 - Coolant Temperature Sensor Circuit Failure. . ......... ... oo i, 0021 00-10
Error Code 1153 - Intake Air Temperature Sensor Circuit Failure. . ........ ... .. ... ... ... ..., 0021 00-10
Error Code 1154 - Intake Air Temperature Sensor Circuit Failure. ............... .. ... .. ... ...... 0021 00-14
Error Code 1155 - Intake Air Temperature Sensor Circuit Failure. . ........... ... ..., 0021 00-18
Error Code 1212 - Qil Temperature Sensor Circuit Failure.. . ....... ... .o i 0021 00-18
Error Code 1213 - Qil Temperature Sensor Circuit Failure.. . ............ ... i 0021 00-22
Error Code 1214 - Qil Temperature Sensor Circuit Failure. . ........... . i 0021 00-26
Error Code 1697 - ECU Internal Temperature Sensor Circuit Failure.. .......... ... i, 0021 00-26
Error Code 1698 - ECU Internal Temperature Sensor Circuit Failure.. . ......... ... .. oo, 0021 00-26
ENGINE TPS AND IDLE VALIDATION SWITCH
Error Code 1131 - High Voltage Detected at Throttle Position Sensor Circuit. . . ..................... 0009 00-1
Error Code 1132 - Low Voltage Detected at Throttle Position Sensor Circuit. ....................... 0009 00-8
Error Code 1431 - Voltage Detected at Both Idle Validation Signal Circuits. ....................... 0009 00-13
Error Code 1432 - Wrong Voltage Signals Detected at Throttle Position Sensor

and Idle Validation CirCUItS. . . ... oot e e e e 0009 00-19
Error Code 1551 - No Voltage Detected at Both Idle Validation Signal Circuits. . ................... 0009 00-23
HYDRAULIC FILTER INDICATORS
Error Code 1 - Boom Hydraulic System Sensor Indicating Clogged Filter.. . .......... ... ..oon. .. 0039 00-1
Error Code 2 - Steering Hydraulic System Sensor Indicating Clogged Filter. .. ........... ... ... ... 0039 00-2
Error Code 3 - Tophandler Hydraulic System Sensor Indicating Clogged Filter.. . .................... 0039 00-2
Error Code 4 - Hydraulic Reservoir Return Sensor Indicating Clogged Filter. ....................... 0039 00-3
Error Code 432 - Boom Hydraulic Filter Sensor, Circuit Error Input. .. ...t 0039 00-3
Error Code 433 - Steering Hydraulic Filter Sensor, Circuit Input Error. . ........... ... ... ......... 0039 00-4
Error Code 434 - Tophandler Hydraulic Filter Sensor, Circuit InputError. . ............ ... ... ....... 0039 00-5
Error Code 435 - Hydraulic Reservoir Return System Filter Sensor, Circuit Input Error. .. ............. 0039 00-6
Error Code 786 - Transmission Hydraulic System Sensor Indicating Clogged Filter. ... ............... 0039 00-7
HYDRAULIC PISTON PUMP CUT-OFF
Error Code 172 - Hydraulic Piston Pump Cut-Off, Open or Short Circuit Failure. . ................... 0038 00-1
HYDRAULIC SERVO SYSTEM ELECTRONIC CONTROL UNIT (ECU) (790)
Error Code 125 - Memory Failure. . . . ... o 0036 00-1
Error Code 141 - Internal Communication Failure. . ... .. .. i 0036 00-1
Error Code 142 - Internal Communication Failure. . ....... ... 0036 00-2

0006 00-4
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INPUT AND OUTPUT SIGNALS FOR STEERING (ECU) (792)

Error Code 350 - Right Front Whed Valve Solenoid Error.. . ... e 0017 00-2
Error Code 351 - Right Rear Wheel Valve Solenoid Error. . ... .. 0017 00-2
Error Code 352 - Left Rear Wheel Valve Solenoid Error. . ... 0017 00-2
Error Code 353 - Left Front Wheel Valve SOlenoid Error. . . ... .ot 0017 00-3
Error Code 354 - Right Front Wheel Valve Solenoid Error. . ... ... ..o 0017 00-3
Error Code 355 - Right Rear Wheel Valve Solenoid Error. . ... 0017 00-3
Error Code 356 - Left Rear Wheel Valve Solenoid Error. . ... 0017 00-4
Error Code 357 - Right Front Wheel Valve Solenoid Error.. ... ... .o 0017 00-4
Error Code 399 - EEPROM Parameter Error in ECU (792). . ... o vt 0017 00-4
Error Code 401 - Transmission Neutral Signal from Steering ECU (792) Short Circuit Failure. ......... 0017 00-5
Error Code 404 - 2WD Steering Control Lamp, Short Circuit Failure. . ......... ... ... oo a... 0017 00-5
Error Code 405 - 4WD Steering Control Lamp, Short Circuit Failure. .......... ... ... . ... 0017 00-6
Error Code 406 - Crab Steering Control Lamp, Short Circuit Failure.. .. ........................... 0017 00-8
Error Code 408 - Unlocked Twistlock Control Lamp, Short Circuit Failure.. .. ...................... 0017 00-9
Error Code 409 - Locked Twistlock Control Lamp, Short Circuit Failure. ............ ... .. ... ..... 0017 00-10
Error Code 410 - Alignment Control Lamp, Short Circuit Failure. ............. ... ... oo, 0017 00-11
Error Code 412 - Autolube Pump Control, Short Circuit Failure (USMCOnly). .................... 0017 00-12
Error Code 413 - Boom Folding Supply Valve, Short Circuit Failure.. . ......... ... ... oot 0017 00-13
Error Code 415 - Drag Restriction, Short Circuit Failure (RESET or USMCOnly). ................. 0017 00-14
Error Code 416 - Steering Pressure Switch, Circuit Input Error. ... ... .o 0017 00-14
Error Code 418 - 2WD Steering Selection Switch, Circuit Input Error.. .. ...t 0017 00-16
Error Code 419 - 4WD Steering Selection Switch, Circuit Failure. .. ............................. 0017 00-17
Error Code 420 - Crab Steering Selection Switch, Circuit Failure. . ........ ... ... ... o oo, 0017 00-18
Error Code 422 - Cab in Transport Proximity Switch, Circuit Input Error. ............ ... .. ... ..... 0017 00-19
Error Code 423 - Ether Start Switch, Circuit Failure.. . .......... o e 0017 00-20
Error Code 427 - Tophandler Work Light Switch, Circuit Input Error. . ......... ... oo, 0017 00-21
Error Code 440 - Steering Wheel Sensor, Power Supply Error (RESET or USMCOnly). ............. 0017 00-22

Error Code 450 - Temperature Inside Steering ECU (792) Above Critical Threshold [184°F (85°C]).. ... 0017 00-23
INTERNAL TRANSMISSION CLUTCH SLIPPAGE FAILURE

Error Code 777 - Internal Transmission Failureat Clutch K. . ....... ... ... o i, 0030 00-1
Error Code 778 - Internal Transmission Failureat ClutchK2.. ... ... ... i i 0030 00-2
Error Code 779 - Internal Transmission Failureat ClutchK3.. . ... ... .. o i 0030 00-2
Error Code 780 - Internal Transmission Failureat ClutchK4.. . ... ... ... o i 0030 00-3
Error Code 781 - Internal Transmission Failureat ClutchKV.. . ... ... ... i 0030 00-3
Error Code 782 - Internal Transmission Failureat ClutchKR. ......... .. ... .. i, 0030 00-4
Error Code 845 - Clutch Failure Detected During Calibration. . ........ ... .. ... . i it 0030 00-4
Error Code 846 - Clutch Adjustment Data L Ost.. . ... ..ot e 0030 00-4

0006 00-5
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MECHANICAL OR HYDRAULIC STEERING FAILURE

Error Code 317 - Right-Front Wheel Angle Cannot Reach Set PointValue. . ........................ 0034 00-1
Error Code 318 - Right-Rear Wheel Angle Cannot Reach Set Point Value. ......................... 0034 00-2
Error Code 319 - Left-Rear Wheel Angle Cannot Reach Set Point Vaue.. . .......... ... ... ... ... 0034 00-2
Error Code 320 - Left-Front Wheel Angle Cannot Reach Set PointValue. . ......................... 0034 00-3
Error Code 321 - Right-Front Wheel isNot Calibrated Correctly.. . ... 0034 00-3
Error Code 322 - Right-Rear Wheel isNot Calibrated Correctly. . ... ... 0034 00-3
Error Code 323 - Left-Rear Wheel isNot Calibrated Correctly.. .. ... 0034 00-4
Error Code 324 - Left-Front Wheel isNot Calibrated Correctly. .. ... 0034 00-4
MISCELLANEOUS TRANSMISSION FAILURE

Error Code 618 - Signal from Gear Selector Not Correct. . .. ..o oot i e e 0029 00-1
Error Code 622 - Feedback Signal from 2WD/4WD Switch Not Correct.. .. ... 0029 00-3
Error Code 745 - Backup Alarm Control Circuit, Short Circuit to ChassisFailure. ................... 0029 00-4
Error Code 746 - Backup Alarm Control Circuit, Short Circuit to Battery Failure.. . .................. 0029 00-5
Error Code 747 - Backup Alarm Control Circuit, Open Circuit Failure. . ........... .. ... ..., 0029 00-5
Error Code 761 - 2WD/4WD Connection Valve Circuit, Short Circuit to ChassisFailure.. . ............ 0029 00-6
Error Code 762 - 2WD/4WD Connection Valve Circuit, Short Circuit to Battery Failure. . ............. 0029 00-7
Error Code 763 - 2WD/4WD Connection Valve Circuit, Open Circuit Failure. ...................... 0029 00-8
OVERLOAD PROTECTION

Error Code 130 - Overload Protection System Failure. ...t e 0011 00-1
Error Code 131 - Boom Extension Sensor or Circuit Failure. ............ . i 0011 00-2
Error Code 132 - Boom Angle Sensor or Circuit Failure. ............. ... i 0011 00-4
Error Code 133 - Left Lift Cylinder Pressure Sensor or Circuit Failure, ............................ 0011 00-5
Error Code 134 - Right Lift Cylinder Pressure Sensor or Circuit Failure. . ......... ... ... ... ... .... 0011 00-7
Error Code 135 - Left Lift Cylinder Piston Pressure Sensor or Circuit Failure.. . ..................... 0011 00-9
Error Code 136 - Right Lift Cylinder Piston Pressure Sensor or Circuit Failure.. . ................... 0011 00-11
Error Code 210 - Tophandler Angle Sensor or Circuit Failure. . ... i, 0011 00-13
STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

Error Code 300 - Steering ECU (792) Hardware Failure.. .. ... ..o e 0015 00-1
Error Code 841 - Transmission ECU (793) Memory Failure. .......... ... ... . i, 0015 00-3
Error Code 843 - Application Error Fallure. . .. ... 0015 00-3
Error Code 1111 - Engine ECU (794) Memory Failure. . . ... 0015 00-3
Error Code 1341 - Engine ECU (794) Lossof DataFailure. . ... 0015 00-4
Error Code 1343 - Engine ECU (794) Internal Communication Failure.. . .......................... 0015 00-7
Error Code 1346 - Engine ECU (794) Software Failure. . ........ .. 0015 00-10

0006 00-6
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STEERING SENSOR

Error Code 301 - Right-Front Wheel Sensor Circuit Failure.. . ...t 0035 00-2
Error Code 302 - Right-Rear Wheel Sensor Circuit Failure. . ... i 0035 00-3
Error Code 303 - Left-Rear Wheel Sensor Circuit Failure. . ... . i 0035 00-4
Error Code 304 - Left-Front Wheel Sensor Circuit Failure. ... ... i 0035 00-5
Error Code 305 - Right-Front Wheel Sensor Circuit Failure.. .. ........ .. i 0035 00-6
Error Code 306 - Right-Rear Wheel Sensor Circuit Failure. ........... .. i 0035 00-7
Error Code 307 - Left-Rear Wheel Sensor Circuit Failure. ... i 0035 00-8
Error Code 308 - Left-Front Wheel Sensor Circuit Failure. . ... i 0035 00-9
Error Code 309 - Right-Front Wheel Sensor Circuit Failure.. .. ......... .. i 0035 00-10
Error Code 310 - Right-Rear Wheel Sensor Circuit Failure. . ............ ... ... .. ... 0035 00-11
Error Code 311 - Left-Rear Wheel Sensor Circuit Failure.. .. ... 0035 00-13
Error Code 312 - Left-Front Wheel Sensor Circuit Failure.. .......... oo 0035 00-14
Error Code 313 - Right-Front Wheel Sensor Circuit Failure.. . ... 0035 00-16
Error Code 314 - Right-Rear Wheel Sensor Circuit Failure. . ........... oo 0035 00-16
Error Code 315 - Left-Rear Wheel Sensor Circuit Failure. ... i 0035 00-16
Error Code 316 - Left-Front Wheel Sensor Circuit Failure. . ......... .. ... . . i 0035 00-17
Error Code 339 - Grounding of Steering Wheel Sensor is Interrupted (USMCOnly). ................ 0035 00-17
STEERING VALVE CIRCUIT

Error Code 325 - Right-Front Wheel Valve Solenoid, Broken Circuit Failure. . ...................... 0033 00-1
Error Code 326 - Right-Rear Wheel Valve Solenoid, Broken Circuit Failure.. . ...................... 0033 00-3
Error Code 327 - Left-Rear Wheel Valve Solenoid, Broken Circuit Failure. . .. ...................... 0033 00-4
Error Code 328 - Left-Front Wheel Vave Solenoid, Broken Circuit Failure. .. ...................... 0033 00-6
Error Code 329 - Right-Front Wheel Valve Solenoid, Short Circuit Failure.. . ....................... 0033 00-7
Error Code 330 - Right-Rear Wheel Valve Solenoid, Short Circuit Failure. ......................... 0033 00-9
Error Code 331 - Left-Rear Wheel Vave Solenoid, Short Circuit Failure. . ........................ 0033 00-10
Error Code 332 - Left-Front Wheel Valve Solenoid, Short Circuit Failure.. ........................ 0033 00-12
Error Code 339 - Grounding of Steering Wheel Sensor is Interrupted (USMCOnly). ................ 0033 00-13
Error Code 340 - Hydraulic Steering Pressure Below Threshold [1,450 psi (100Ban)]................ 0033 00-14
Error Code 341 - Steering Wheel Signal Not Consistent.. . ...t e 0033 00-16
Error Code 342 - One Steering Wheel Signal isinterrupted. . .......... . i 0033 00-17
Error Code 343 - One Steering Wheel Signal isInterrupted. . .......... .o 0033 00-17
Error Code 344 - Both Steering Wheel Signalsare Interrupted.. . . ...t 0033 00-17
Error Code 347 - No Steering Mode Selected. .. ... ..o 0033 00-17
TOPHANDLER ELECTRONIC CONTROL UNIT (ECU) (791)

Error Code 205 - Memory Failure. . . ... oo 0012 00-1
Error Code 220 - Internal Communication Failure, Connector 2. .. ....... ..o 0012 00-1
Error Code 221 - Internal Communication Failure, Connector 2. . ...t 0012 00-2
Error Code 250 - Internal Communication Failure, Connector 3. .. ...t 0012 00-2
Error Code 251 - Internal Communication Failure, Connector 3. ...t 0012 00-2

0006 00-7
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TOPHANDLER LEVELING

Error Code 128 - Joystick-to-ECU (790) Failure.. . . .. ..ot e 0044 00-1
Error Code 130 - Overload Protection System Failure. . ......... .. i 0044 00-2
Error Code 240 - Tophandler Leveling Locking Control, Wiring Circuit Failure.. .................... 0044 00-3
Error Code 267 - Tophandler Leveling Right, Open Circuit Failure. . . ......... ... .. oot 0044 00-4
Error Code 268 - Tophandler Leveling Right, Short Circuit Failure. .. ... ..o it 0044 00-5
Error Code 270 - Tophandler Leveling Left, Open Circuit Failure. . ...t 0044 00-6
Error Code 271 - Tophandler Leveling Left, Short Circuit Failure. . ..., 0044 00-7
TOPHANDLER SIDESHIFT

Error Code 225 - Tophandler Sideshift Left, Open Circuit Failure. . ........... ... oo, 0045 00-1
Error Code 226 - Tophandler Sideshift Left, Short Circuit Failure. . ........... ... oo ... 0045 00-3
Error Code 228 - Tophandler Sideshift Right, Open Circuit Failure. ... ........... .. ..., 0045 00-4
Error Code 229 - Tophandler Sideshift Right, Short Circuit Failure. ... ........... ... ...t 0045 00-5
TOPHANDLER SLEWING

Error Code 128 - Joystick-to-ECU (790) Failure.. .. . ... i 0042 00-1
Error Code 130 - Overload Protection System Failure. .......... ... .. i 0042 00-2
Error Code 255 - Tophandler Clockwise Slewing, Wiring Circuit Failure. . ......................... 0042 00-3
Error Code 256 - Tophandler Clockwise Slewing, Component Failure.. . ........................... 0042 00-4
Error Code 258 - Tophandler Counterclockwise Slewing, Wiring Circuit Failure. . ................... 0042 00-5
Error Code 259 - Tophandler Counterclockwise Slewing, Component Failure.. ...................... 0042 00-6
TOPHANDLER SPREADER

Error Code 231 - Tophandler Spreader Opening, Open Circuit Failure. ............................ 0046 00-1
Error Code 232 - Tophandler Spreader Opening, Short Circuit Failure. ........... ... ... ... ... ... 0046 00-3
Error Code 234 - Tophandler Spreader Closing, Open Circuit Failure. . ........... ... ... ... .. ..., 0046 00-4
Error Code 235 - Tophandler Spreader Closing, Short Circuit Failure. . ........... ... ... ... .. ... 0046 00-5
TOPHANDLER TILT

Error Code 129 - Joystick-to-ECU (790) Fallure.. . . . .. ..ot e 0043 00-1
Error Code 130 - Overload Protection System Failure. . ... ... .. i 0043 00-2
Error Code 237 - Tophandler Tilt Locking Control, Wiring Circuit Failure. . ........................ 0043 00-3
Error Code 261 - Tophandler Tilt OUT Control, Wiring Circuit Failure.. . ............ ... .. ... .. .... 0043 00-4
Error Code 262 - Tophandler Tilt OUT Control, Component Failure. . .......... ... .. ... ... ..., 0043 00-5
Error Code 264 - Tophandler Tilt IN Control, Wiring Circuit Failure.. . ......... ... .. oo, 0043 00-6
Error Code 265 - Tophandler Tilt IN Control, Component Failure. . .............. ... ..., 0043 00-7
TOPHANDLER TWISTLOCKS AND FORKLIFT SENSOR

Error Code 212 - Tophandler Left Twistlocks Indication Failure. ......... ... . ... it 0047 00-1
Error Code 213 - Tophandler Right Twistlocks Indication Failure. . ........... ... . i, 0047 00-3
Error Code 214 - Tophandler Forklift Sensor Indication Failure.. .. ........ ... ... ... ..., 0047 00-5
Error Code 243 - Tophandler Twistlock Locking Circuit Failure. .......... ... ... ... i, 0047 00-6
Error Code 246 - Tophandler Twistlock Unlocking Circuit Failure. ........... ... .. oot 0047 00-8

0006 00-8
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0006 00

ERROR CODE SYMPTOM INDEX - CONTINUED

Malfunction/Symptom Troubleshooting Procedure Page

TRANSMISSION CLUTCH CIRCUIT

Error Code 713 - Clutch K1 Short Circuit to Battery Failure. ........... ... ... ... ... 0028 00-2
Error Code 714 - Clutch K1 Short Circuit to ChassisFailure. .. ... i 0028 00-3
Error Code 715 - Clutch K1 Open Circuit Failure.. . . ... ... e 0028 00-4
Error Code 716 - Clutch K2 Short Circuit to Battery Failure. ............. ... i, 0028 00-5
Error Code 717 - Clutch K2 Short Circuitto ChassisFailure. .. ... it 0028 00-6
Error Code 718 - Clutch K2 Open Circuit Failure.. . .. .. ... e 0028 00-7
Error Code 719 - Clutch K3 Open Circuit to Battery Failure. .......... .. ... i 0028 00-8
Error Code 720 - Clutch K3 Short Circuitto ChassisFailure. .. ... it 0028 00-9
Error Code 721 - Clutch K3 Open Circuit Fallure.. ... ... ..ot e e 0028 00-10
Error Code 729 - Clutch K4 Short Circuit to Battery Failure. ............. ... 0028 00-11
Error Code 730 - Clutch K4 Short Circuit to ChassisFailure. . . ... oot 0028 00-12
Error Code 731 - Clutch K4 Open Circuit Fallure.. ... ... ..ot e 0028 00-13
Error Code 732 - Clutch KV Short Circuitto Battery Failure. . . ........... . oo 0028 00-14
Error Code 733 - Clutch KV Short Circuitto ChassisFailure.. . .......... oot 0028 00-15
Error Code 734 - Clutch KV Open Circuit Failure. ............ . . i 0028 00-16
Error Code 735 - Clutch KR Short Circuit to Battery Failure. .. ... 0028 00-17
Error Code 736 - Clutch KR Short Circuit to ChassisFailure.. .. ... 0028 00-18
Error Code 737 - Clutch KR Open Circuit Failure. ....... ... i e 0028 00-19
TRANSMISSION SPEED SENSORS

Error Code 649 - Engine Speed Sensor Failure, Open Circuit or Short Circuitto Battery. . ............. 0027 00-2
Error Code 650 - Engine Speed Sensor Failure, Short CircuittoChassis. . .. ..ot 0027 00-3
Error Code 651 - Engine Speed Sensor Failure, Logical Error. . ......... ... i 0027 00-4
Error Code 652 - Turbine Speed Sensor Failure, Open Circuit or Short Circuitto Battery.. ............. 0027 00-4
Error Code 653 - Turbine Speed Sensor Failure, Short CircuittoChassis. . .........ccooiviii ... 0027 00-6
Error Code 654 - Turbine Speed Sensor Failure, Logical Error.. ... 0027 00-7
Error Code 655 - Internal Speed Sensor Failure, Open Circuit or Short Circuit to Battery.. ............. 0027 00-7
Error Code 656 - Internal Speed Sensor Failure, Short Circuitto Chassis. . ...t 0027 00-8
Error Code 657 - Internal Speed Sensor Failure, Logical Error.. ........... .. o i 0027 00-9
Error Code 658 - Output Speed Sensor Failure, Open Circuit or Short Circuit to Battery. .............. 0027 00-9
Error Code 659 - Output Speed Sensor Failure, Short CircuittoChassis. .. ... oLt 0027 00-10
Error Code 660 - Output Speed Sensor Failure, Logical Error. . ... 0027 00-11
Error Code 662 - Output Speed Sensor Failure, Logical Speed Error. ... ... ..o 0027 00-11

0006 00-9
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0006 00

ERROR CODE SYMPTOM INDEX - CONTINUED
Malfunction/Symptom Troubleshooting Procedure Page

TRANSMISSION TEMPERATURE
Error Code 637 - Transmission Sump Temperature Sensor Failure, Open Circuit

or Short CirCUIt tO Battery. . ... e e e 0026 00-1
Error Code 638 - Transmission Sump Temperature Sensor Failure, Short Circuit to Chassis. ........... 0026 00-2
Error Code 639 - Converter Output Temperature Sensor Failure, Open Circuit,

or Short CircuUity t0 Baltery. . .. ..o 0026 00-3
Error Code 640 - Converter Output Temperature Sensor Failure, Short Circuitto Chassis. ............. 0026 00-4
Error Code 783 - Sump Temperature Critical Threshold [212°F (100°C)] Failure.. ................... 0026 00-5
Error Code 795 - Converter Output Temperature Critical Threshold [248°F (120°C)] Failure. .......... 0026 00-6
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0006 00
TROUBLESHOOTING PROCEDURES (NON-ERROR CODE)
Engine Troubleshooting Procedures (Non-Error Code)
Engine WIll NOt CrankK. . . .. .o oot e e e e e e e e e e e e e e 0007 00-1
Engine Will Crank but Will Not Start (Exhaust Smoke or No Exhaust Smoke). . ..................... 0007 00-5
Excessive Exhaust Smoke - WHhite.. . . ... ... o 0007 00-5
Excessive Exhaust Smoke - Black. . . ... ..ot 0007 00-6
Engine AcCEleration - POOL. .. ... ... 0007 00-7
Engine Decaleration - POOK. . ... ...t 0007 00-8
Engine Performance (POWEY) - LOW.. . . ..ottt e et ettt e e 0007 00-8
ENgine RUNS ROUGN. . . . o oo e e e e e 0007 00-9
Engine Speed Surges (Idleor Under Load). .. ...t e e 0007 00-10
Engine Shuts Off Unexpectedly. . . . . ... 0007 00-11
Engine Starts but Will Not KEep RUNNING. . . . . ..ot e 0007 00-12
Engine Vibration EXCESSIVE. . . . .. oot 0007 00-13
Fuel Consumption EXCESSIVE. . . .. oottt e e e et e e e e e e 0007 00-13
ENgiNe OVEINEaS. . . . .. oo 0007 00-14
ENgiNe Ol PressUre - LOW. . . ...ttt et et e e e e e e e e e e e e e e e e 0007 00-15
Engine Oil Pressure- High.. . ..o o 0007 00-16
Engine Cold Start System NOt WOrKing.. . . . ..o oo e e i 0007 00-16
Electrical Troubleshooting Procedures (Non-Error Code)
Headlight(s) (High or Low Beam) Do Not Operate When SwitchisTurnedOn. .................... 0007 00-19
Front/Rear Side Marker Light(s) or Taillights(s) Do Not Operate When Headlight

SWITChISTUME ON . . . o e e e e e e e 0007 00-20
Stoplight(s) Do Not Operate When Brake Pedal isPressed.. .. ... 0007 00-22
Turn Signals or Emergency Flashersare Not WOrking. . ... e 0007 00-25
Blackout Drive and Marker Lights Do Not Operate When SwitchisTurnedOn. . ................... 0007 00-27
Blackout Stoplights NOt WOrKIiNg. .. ..ot e e et et ettt et 0007 00-29
Horn Will Not Sound When ButtonisPressed. .. ... ... e 0007 00-30
Backup Lights/Alarm Does Not Operate When Vehicle PlacedinReverse. ........................ 0007 00-31
Boom Work Light(s) Do Not Operate When SwitchisTurnedOn................ ... ..., 0007 00-33
Tophandler Work Light(s) Do Not Operate When SwitchisTurnedOn............. ... ... a. .. 0007 00-35
IR Work Light(s) Do Not Operate When SwitchisTurned On.. ............ .o, 0007 00-37
Front Windshield Wiper Motor Not WOrking. . ...... ... e 0007 00-39
Rear Windshield Wiper Motor Not Working. . . ... e e 0007 00-41
Roof Windshield Wiper Motor Not Working.. . .. ... e 0007 00-43
Windshield Washer NOt WOIKING.. . . ... oot e e e e 0007 00-44
Cab Interior Light NOt WOrKing.. . . . ..o e 0007 00-45
12V Utility Plug NOt WOrKING. . . . . oo e e e e 0007 00-46
Blower Motor NOtWOrKiNg. . . .. oot e e e et e e e 0007 00-47
Heater/Defroster Producing Low or NOHeat. . ... ..o i 0007 00-49
A/C System Not Cooling Properly. . .. ..ot e 0007 00-50
Fuel Gage Not Working Properly.. . . ..o e e 0007 00-52
Driver'sECS Display Screen Will Not Display.. . . ..o v oo e it 0007 00-54
After Key “On” Functions Not Working (No Crank, Display, €tC.). ..............c .. 0007 00-54

0006 00-11
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TROUBLESHOOTING SYMPTOM INDEX - CONTINUED 0006 00

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED
Electrical Troubleshooting Procedures (Non-Error Code) - Continued

Malfunction/Symptom Troubleshooting Procedure Page
Proximity Switches- Tophandlerand Cab.. .. ... i i e e 0007 00-57
Normal Functions Operatein Blackout Mode. . ... ... .. oo e e 0007 00-61
Multiple Boom or Tophandler Functions Not Working (Multiple Error Codes). . .................... 0007 00-61
Function(s) Work Uncontrolled. . . ... .. 0007 00-65
Brake System Troubleshooting Procedures (Non-Error Code)

Braking isPoor or NONEXIiSteNt. . ... ..ot e e e 0007 00-67
Parking Brake Will NOt REIaSE.. . . . . ..o e e 0007 00-67
Parking Brake Will NOt ENQagE. . . . .« . oottt e e e e e e e e e 0007 00-68
Steering System Troubleshooting Procedures (Non-Error Code)

Steering Control iSPoor OF NONEXIStENt.. . . ..o oot e e e et e 0007 00-69
Operator’s Cab Troubleshooting Procedures (Non-Error Code)

Operator’s Cab Will Not Move To or From Transport Position Properly. .......................... 0007 00-70
Auxiliary Pump Troubleshooting Procedures (Non-Error Code)

Auxiliary PUMpP NOt WOIKING. . ..o e e et e 0007 00-71
Boom System Troubleshooting Procedures (Non-Error Code)

Boom Will Not Lift or Lower Properly. . . ... e 0007 00-74
Boom Will Not Extend or Retract Properly. . . .. ... 0007 00-75
Boom Folding Cylinders NOt WOrKing. . . ......ir e e et et et 0007 00-76
Boom Locking Pin Cylinders NOt Working. . . . ... e e et 0007 00-77
Tophandler System Troubleshooting Procedures (Non-Error Code)

Tophandler Will Not Tilt Forward or Rearward Properly. . .......... ... i 0007 00-79
Tophandler Will Not Oscillate (Level) Properly. . ... e 0007 00-80
Tophandler Will Not Sideshift Properly. . ... ... e 0007 00-81
Tophandler Spreader Will Not Open or Close Properly.. .. ..o e 0007 00-82
Tophandler Will Not Rotate Left or Right Properly.. ... o e 0007 00-84
Tophandler Twistlocks Will Not Rotate Properly.. . ... ..o e 0007 00-85
Bogie Wheel System Troubleshooting Procedures (Non-Error Code)

Bogie WheelsSWIll NOt Lift OF LOWEN. . .. ...t e e 0007 00-88
Forklift Kit Troubleshooting Procedures (Non-Error Code)

Fork Functions Not Working Properly. . . .. ..o 0007 00-89

Autolube System Not Lubricating Properly (USMC Only)
Troubleshooting Procedures (Non-Error Code)

Autolube System Not Lubricating Properly (USMC ONly).. ... e 0007 00-90
Autolube Pump Not Working (USMC ONly).. .. .. oot e e e et e e 0007 00-91
Solar Charger Not Working (USMC Only). . . ..ot e e 0007 00-93

END OF WORK PACKAGE
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE)

0007 00

NOTE

Refer tg WP_0004| 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

Table 1. Engine Troubleshooting Procedures (Non-Error Code).

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Engine Will Not Crank.

1. Check transmission shift level
isin Neutral and master switch
ison.

2. Check circuit breaker numbers
2 and 8 are not tripped.

Z

“— @
___

heating or electrical shock,
injury to personnel.

3. Check for damaged or loose | Tighten or repair battery
battery connections. Check | connections|(WP 0114 00).

battery  voltage.  Normal
voltage can be 23to 27V.

Z

4. Check voltage at dstarter
terminal 30.

WARNING &

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 per-
sonnel. Remove all jewelry such as rings, 1D tags,
watches, and bracelets. If jewelry or a tool contacts a
battery terminal, a direct short will result in instant

WARNING

Eye protection must be wor n when working under vehi-
cleto avoid injury to personnel.

Place transmission shift lever to
neutral or master switch to on
position.

Reset circuit breakersasrequired

(WP 0074 00).

damage to equipment, and

If no voltageisfound, check
wiring back to master switch and

batteries (WP 0048 00-33).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Engine Will Not Crank - Continued.

5. Check voltage (24V) at starter
solenoid on starter at wire w11
of Sterminal whileturning the
ignition switch to crank

[0048]00-31).

434-40171

6. Check starter relay 360 for
shorts, opens, or damage (WP
0113 00).

7. Check voltage (24V) at XK2
pin 7 whileturning theignition

a. If no voltage (24V) is found,
check circuit breaker numbers
F50-1 and F50-2 for loose or
damaged connections.

b. If voltage is present (24V),
check starter and starter
solenoid for shorts or damage.
Replace shorted or damaged
starter and solenoid (WP 0072
00).

Replace shorted, open, or
damaged relay (WP 0074 00).

a. If voltage (24V) is not found,
check voltage at X8 pin 3

switch to crank [(WP 0048 00-

[0048]00-31).

31).

b. If voltage (24V) is present at
X8pin 3, unplug X8 and check
continuity at the loose part of
X8 between pin 2 and 3 with
the ignition switch turned to

crank 00-31).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Engine Will Not Crank - Continued.

8. Check voltage (24V) at XK12
pin 4 whileturning theignition
switch to crank.

9. Test relays. Remove relays
330 and 330-1 and test (WP
0113 00). With the relays
removed, check continuity
between: XK2 pin 7 and 330
pin 30, XK2 pin 1 and 330 pin
87, XK2 pin 2 and 330 pin 86,
XK2 pin 5 and 330 pin 85,
XK12 pin 7 and 330-1 pin 30,
XK12 pin4 and 330-1 pin 873,
and XK 12 pin 2 and 330-1 pin
86, and XK 12 pin 5 and 330-1

pin 85 (WP 0048]00-31).

c. If no continuity, access the
ignition switch in the driver’s
console. Check ignition switch
for damage and continuity and
check continuity of wires 82,

83, and A27 (WP 0048/00-31).

d. Replace damaged or faulty
ignition switch (WP 0073 00).

e. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If voltage (24V) is not found,
check voltage (24V) at XK2
pin 2 00-31), X28
pins4, 9, and 7 00-

35) with ignition switch on.

b. Unplug X28 and check
continuity of shift lever at the
loose part of X28 between pin
9 and 7 with the shift lever in

Neutral (WP 0048 00-35).
¢. Check continuity of wires 287,

289, and A22 (WP 004§ 00-
35).

d. Replace damaged or faulty
shift lever (WP 0114 00).

e. Repair or replace damaged
wires or connectors (WP 0113
00).

a. Replace shorted, open, or
damaged relay (WP 0074 00).
b. Replace any damaged or burnt
relay boards (WP 0074 00).
c. Check continuity of wiresA21,
Al171, 171, and W12
[0048]00-31).
d. Repair or replace damaged
wires or connectors (WP 0113
00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Engine Will Not Crank - Continued.

10.Check wiring. Remove wire
172 from the “1” terminal on
the aternator. Check for
continuity to ground on the
alternator “I” terminal

00-31).

a. Should have continuity to
ground on the alternator “I”
terminal.

b. If no continuity to ground,
touch wire 172 that was
removed to ground and try
cranking the engine.

c. If engine cranks, replace the
aternator (WP 0070 00).

d. If enginedoesnot crank, check
continuity of wires 172 and

A25 (WP 0048|00-31).

e. Repair or replace damaged
wires or connectors (WP 0113
00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

2. EngineWill Crank but Will Not Start (Exhaust
Smoke or No Exhaust Smoke).

3. Excessive Exhaust Smoke - White.

1. Check fuel line shutoff valveat
fuel filter (RESET or USMC).

2. Check circuit breaker F13 for
trip.

3. Check for damaged or leaking
fuel lines, hoses, and fittings.

4. Check for clogged fuel/water
separator.

5. Check for dirty or clogged air
cleaner element.

6. Perform cold starting
procedures (TM 10-3930-675-
10).

7. Check fuel solenoid shutoff
valve (FSOV).

1. Check and monitor engine
operating temperature (low
ambient temperature).

Open fuel line shutoff valve.

Reset F13 circuit breaker. A
tripped F13 will generate error
code 112 (WP 0014 00).

Tightenor repair fuel lines, hoses,
and fittings (WP 0060 00).

Replacefuel /water separator (WP
0059 00).

Service or replace air cleaner
element (WP 0057 00).

See cold starting system
maintenance (WP 0061 00).

a. Tighten any loose connections
(WP 0056 00).

b. Check for voltage at FSOV
(22v).

c. If voltage (12V) is found,
disconnect the wire and check
resistance of FSOvV.
Resistance should be 6 to 10
Ohmes.

d. Replace faulty fuel solenoid
shutoff valve (WP 0056 00).

a. Allow engine to warm to
operating temperature.

b. Check cooling fan operation.
Enter into “EXTRA FUNCT”
11(13) in the diagnostic menu.
Change the fan speed and
observe if fan speed changes
properly (0%, 33%, 66%, and
100%). Fan should run slower
in low ambient temperatures.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

3. Excessive Exhaust Smoke - White - Continued.

4. Excessive Exhaust Smoke - Black.

2. Check for engine temperature
sensor malfunctioning.

3. Check for poor quality or
wrong type of fuel.

1. Check and monitor engine
operating temperature (low
ambient temperature).

2. Check for engine temperature
or pressure sensor
malfunctioning.

3. Check for poor quality or
wrong type of fuel.

a. Perform troubleshooting
procedurefor error codes 1144
and 1145 for the coolant

temperature sensor
00).
b. Perform troubleshooting

procedurefor error codes 1153
and 1154 for the intake air

temperature sensor (WP 002
00).

a. Compare fuel used with type
and grade specifications (TM
10-3930-675-10).

b. If problem still exists, replace
engine assembly (WP 0197
00).

a Allow engine to warm to
operating temperature.

b. Check cooling fan operation.
Enter into“EXTRA FUNCT.”
11(13) in the diagnostic menu.
Change the fan speed and
observe if fan speed changes
properly (0%, 33%, 66%, and
100%). Fan should run slower
in low ambient temperatures.

a. Perform troubleshooting
procedurefor error codes 1144
and 1145 for the coolant

temperature sensor (WP 002
00).
b. Perform troubleshooting

procedure for error codes
1122, 1123, and 1433 for the
intake manifold pressure

sensor (WP 0023 00).

Comparefuel used with type and
grade specifications (TM 10-
3930-675-10).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

4. Excessive Exhaust Smoke - Black - Continued. | 4. Check for leaking, damaged,

5. Engine Acceleration - Poor.

or restricted air intake hoses,
lines, and clamps. Check for
dirty or clogged air cleaner
element.

5. Check for plugged crankcase
ventilation system.

6. Check  for  turbocharger
malfunction.

1. Check for any error codes or
conditions that de-rate engine
RPM.

2. Check for leaking, damaged,
or restricted air intake hoses,
lines, and clamps. Check for
dirty or clogged air cleaner
element.

3. Check for restricted or sticking
accelerator pedal. Check
operation of throttle position
Sensor.

4. Check for clogged fuel/water
separator or leaking fuel lines,
hoses, and fittings.

a. Check quality of fuel, type,
and grade.

b. Tighten or repair air intake
hoses, lines, and clamps (WP
0058 00).

c. Service or replace air cleaner
element (WP 0057 00).

Check and clean crankcase
breather and tube (WP 0052 00).

Check and replace turbocharger
(WP 0217 00).

Correct error code(s)/condition.

a Tighten or repair air intake
hoses, lines, and clamps (WP
0058 00).

b. Service or replace air cleaner
element (WP 0057 00).

a. Remove obstructions from
accelerator pedal.

b. Test throttle position sensor by
performing the
troubleshooting stepsfor error
codes 1131 and 1132

(0009 00).

a For RESET or USMC
vehicles, ensure fuel line
shutoff valveis open.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

5. Engine Acceleration - Poor - Continued. b. Tighten or repair fuel lines,
hoses, and fittings (WP 0060
00).

c. Replace clogged fuel/water
separator (WP 0059 00).

d. Check quality of fuel, type, and
grade.

5. Check  for  turbocharger | Replace turbocharger (WP 0217
malfunction. 00).

6. Engine Deceleration - Poor. 1. Check for restricted or sticking | & Remove obstructions from
accelerator pedal. Check accelerator pedal.

operation of throttle position
Sensor.

b. Test throttle position sensor by
performing the
troubleshooting stepsfor error
codes 1131 and 1132

[000900).

2. Check for leaking fuel lines, | Tightenor repair fuel lines, hoses,
hoses, and fittings that may | and fittings (WP 0060 00).
allow air into the fuel system.

3. Check for any restrictions in| a. Remove any fue line
fuel lines, hoses, and fittings. restriction (WP 0060 00).

b. Replace any damaged or
restricted fuel line, hose, or
fitting (WP 0060 00).

4. Check  for  turbocharger | Replace turbocharger (WP 0217

malfunction. 00).
7. Engine Perfor mance (Power) - L ow. 1. Check for any error codes or | Correct error code(s)/condition.

conditions that de-rate engine
RPM.

2. Check for parasitic loads on | Check for brakes dragging,
engine. hydraulic malfunctions, etc.

3. Check engine oil level. Verify engineoil isnot overfilled

(WP 005( 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

7. Engine Performance (Power)
Continued.

8. Engine Runs Rough.

Low

4. Check for clogged fuel/water
separator or leaking fuel lines,
hoses, and fittings that may
dlow air into fuel system.
Check for restricted fuel lines
(supply and return).

5. Check for leaking, damaged,
or restricted air intake hoses,
lines, and clamps. Check for
dirty or clogged air cleaner
element.

6. Check for restricted or sticking
accelerator pedal. Check
operation of throttle position
Sensor.

1. Check and monitor engine
operating temperature (low
ambient temperature).

a For RESET or USMC
vehicles, ensure fuel line
shutoff valveis open.

b. Tighten or repair fuel lines,
hoses, and fittings (WP 0060
00).

c. Replace clogged fuel/water
separator (WP 0059 00).

d. Check quality of fuel, type, and
grade.

a Tighten or repair air intake
hoses, lines, and clamps (WP
0058 00).

b. Service or replace air cleaner
element (WP 0057 00).

a. Remove obstructions from
accelerator pedal.

b. Test throttle position sensor by
performing the
troubleshooting stepsfor error
codes 1131 and 1132

[0009 00).

a. Allow engine to warm to
operating temperature.

b. Check cooling fan operation.
Enter into “EXTRA FUNCT”
11(13) in the diagnostic menu.
Change the fan speed and
observe if fan speed changes
properly (0%, 33% 66%, and
100%). Fan should run slower
in low ambient temperatures.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

8. Engine Runs Rough - Continued.

9. Engine Speed Surges (Idle or Under L oad).

2. Check for loose or damaged
engine mounts.

3. Check for clogged fuel/water
separator or leaking fuel lines,
hoses, and fittings that may
allow air into fuel system.
Check for restricted fuel lines
(supply and return).

4. Check Engine Position Sensor

(EPS) or circuit  for
malfunction.
5. Check  for  turbocharger
malfunction.

1. Check for engineidle speed set
too low or idling with
excessive load.

2. Check for fuel level in tank.

3. Check for clogged fuel/water
separator or leaking fuel lines,
hoses, and fittings that may
alow air into fuel system.
Check for restricted fuel lines
(supply and return).

a. Tighten loose engine mounts.

b. Replace engine mounts (WP
0198 00).

a For RESET or USMC
vehicles, ensure fuel line
shutoff valveis open.

b. Tighten or repair fuel lines,
hoses, and fittings (WP 0060
00).

c. Replace clogged fuel/water
separator (WP 0059 00).

d. Check quality of fuel, type, and
grade.

Perform troubleshooting
procedures for error codes 1115

and 1121 [WP 0019 00).

Replace turbocharger (WP 0217
00).

Monitor idle speed; should be
around 700 RPM. Check for
excessive hydraulic loads at idle.

Fill fuel tank.

a For RESET or USMC
vehicles, ensure fuel line
shutoff valveis open.

b. Tighten or repair fuel lines,
hoses, and fittings (WP 0060
00).

c. Replace clogged fuel/water
separator (WP 0059 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

9. Engine Speed Surges (Idle or Under Load) -
Continued.

10. Engine Shuts Off Unexpectedly.

4. Check for restricted or sticking
accelerator pedal. Check
operation of throttle position
Sensor.

5. Check for leaking, damaged,
or restricted air intake hoses,
lines, and clamps. Check for
dirty or clogged air cleaner
element.

6. Check Engine Position Sensor
(EPS) or circuit  for
malfunction.

1. Check for any error codes that
derate engine RPM (for
RESET or USMC vehicles,
shut down after 30 seconds of
de-rate).

2. Check battery voltage.

3. Check circuit breakers F13,
F4, and F5 for trip and voltage
(24V). Check for voltage at
X16 pin 9 and EUC (794) pin
38 with the ignition on.

d. Check quality of fuel, type, and
grade.

a Remove obstructions from
accelerator pedal.

b. Test throttle position sensor by
performing the
troubleshooting stepsfor error
codes 1131 and 1132

[0009 00).

a. Tighten or repair air intake
hoses, lines, and clamps (WP
0058 00).

b. Service or replace air cleaner
element (WP 0057 00).

Perform troubleshooting
procedures for error codes 1115

and 1121 [WP 0019 00).

Error codes 1143, 1151, 1155,
1234, and 1415 will shut engine
down (low oil pressure, high
temp, or over speed).

Correct error code using the
troubleshooting procedures.

Servicebatteriesand connections

(WP 0108 00 and[WP 0114 00).

a. Replace faulty circuit breaker
(WP 0074 00).

b. If voltage not present, check
continuity of wires A169 and

169 (WP 0048|00-10).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

10.Engine Shuts Off Unexpectedly - Continued. c. Repair any loose or missing
connections (WP 0113 00).
Notify SRA.

4. Check for clogged fuel/water | a. Ensure fuel line shutoff valve
separator or leaking fuel lines, is open (RESET or USMC).
hoses, and fittings that may
dlow air into fuel system.
Check for restricted fuel lines
(supply and return).

b. Tighten or repair fuel lines,
hoses, and fittings (WP 0060
00).

c. Replace clogged fuel/water
separator (WP 0059 00).

5. Check  for  turbocharger | Check and replace turbocharger
malfunction. (WP 0217 00).

11. Engine Starts but Will Not Keep Running. 1. Check for any error codes that | Error codes 1143, 1151, 1155,
de-rate engine RPM and shut | 1234, and 1415 will shut engine
down after 30 seconds | down (low oil pressure, high
(RESET or USMC). temp, or overspeed).

Correct error code using the
troubleshooting procedures.

2. Check fuel level in tank. Fill fuel tank.

3. Check battery voltage. Servicebatteriesand connections
(WP 0108 00 and[WP 0114 00).

4. Check circuit breakers F13, | a. Replace faulty circuit breaker
F4, and F5 for trip and voltage (WP 0074 00).
(24V). Check for voltage at
X16 pin 9 and EUC (794) pin
38 with the ignition on.

b. If voltage not present, check
continuity of wires A169 and

169 (WP 0048|00-10).

c. Repair any loose or missing
connections (WP 0113 00).
Notify SRA.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

11.Engine Starts but Will Not Keep Running - 5. Check for parasitic loads on | Check for hydraulic
Continued. engine. malfunctions, etc., that cause
loading on engine.

6. Check for poor quality or | Comparefuel used withtypeand

wrong type of fuel. grade specifications (TM 10-
3930-675-10).
12. Engine Vibration Excessive. 1. Inspect for engine misfiring. | Perform troubleshooting

procedurefor Engine RunsRough
in thiswork package.

2. Inspect for belt-driven | Check alternator and air
accessories malfunctioning. conditioner compressor
operation.

3. Check for loose or damaged | a. Tighten loose engine mounts.
engine mounts.

b. Replace engine mounts (WP

0198 00).
4. Check for loose or damaged | a. Tightenloose enginevibration
engine vibration damper. damper.
b. Replace vibration damper (WP
0203 00).
13. Fuel Consumption Excessive. 1. Check for leaking fuel lines, | Tightenorrepairfuel lines, hoses,
hoses, and fittings. and fittings (WP 0060 00).
2. Check for poor quality or| Comparefuel used withtypeand
wrong type of fuel. grade specifications (TM 10-
3930-675-10).
3. Check engine ail level. Verify engine oil isnot overfilled
(WP 0050 00).

4. Check for lesking, damaged, | a Tighten or repair air intake
or restricted air intake hoses, hoses, lines, and clamps (WP
lines, and clamps. Check for 0058 00).
dirty or clogged air cleaner
element.

b. Service or replace air cleaner
element (WP 0057 00).

5. Check  for  turbocharger | Replace turbocharger (WP 0217
malfunction. 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

14. Engine Overheats. 1. Coolant level low. Fill the coolant to the proper level
in the coolant expansion tank

(WP 0050 00).

2. Check engine ail level. Verify engineoil isnot overfilled

(WP 0050 00).

3. Check radiator, radiator cap, | a. Clean dirt and debris from
and louvers for damage or radiator and louvers.
obstructions.

b. Replace leaking radiator cap
(WP 0064 00).

c. Replacelouvers(WP021900).

4. Check coolant system for | a Inspect and tighten any loose
loose, damaged, leaking, or clamps.
collapsed hoses.

b. Replace any damaged, leaking,
or collapsed hoses (WP 0065
00).

c. Replace damaged or cracked
coolant expansion tank (WP
0066 00).

5. Check cooling fan operation. | a. Start engine and enter into
Look in the radiator exhaust “EXTRA FUNCT” 11(13) in
grates and observe if fan is the diagnostic menu. Change
turning while the engine is the fan speed and observe if
running. fan speed changes properly

(0%, 33%, 66%, and 100%).

b. If fan does not change speeds,
check hydraulic pressure of
enginedriven pump (WP 0214
00).

6. Check statusof fording switch. | a. Enter into “EXTRA FUNCT”
4(13) in the diagnostic menu.
“WATER LEVEL” should
indicate“1".

b. If “0” is indicated, perform
troubleshooting of fording
switch ci rcuit 00-
29).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
14.Engine Overheats - Continued. 7. Remove engine cover to check | a. With the engine cold, connect
thermostat operation. a 3/8in. (10 mm) hose to the

barbed bleeder valve on the
metal line coming from top of
hose to radiator thermostat
housing.

b. Open the coolant expansion
tank and place the other end of
the hose in the top of the tank
and hold. Open the bleeder
valve.

c. Start the engine and observe
the coolant flow fromthe hose.
Coolant flow should not
exceed 4 oz (0.12 L) per
minute.

d. Run the engine until it reaches
operating temperature. The
coolant flow should increase
when the thermostat opens.

e. Replace the thermostat if the
coolant does not flow at
operating temperature or flow
exceeds 4 oz (0.12 L) per
minute with the engine cold.

8. Check water pump operation | a. Inspect water pump for
by observing coolant flow in leakage at weep hole. Unplug
the coolant expansion tank theweep holeif found plugged
while the engineis running. with debris.

b. If no flow is observed in the
coolant expansion tank or the
pump isleaking, replace water
pump (WP 0068 00).

15. Engine Oil Pressure- Low. 1. Check engine oil level. Verify engine oil isnot low or

overfilled[(WP 0050 00).

2. Check engine for external oil | a. Tighten any leaking lines or
leaks. fittings.

b. Replace any damaged or
leaking lines or fittings.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

15.Engine Oil Pressure- Low - Continued.

16. Engine Oil Pressure - High.

17. Engine Cold Start System Not Working.

3. Check for any error codes that
derate engine RPM (for
RESET or USMC vehicles,
shut down after 30 seconds of
de-rate).

4. Check if engine oail is
contaminated or does not meet
specifications for  current
operating conditions.

Check if engine ail is
contaminated or does not meet
specification for current
operating conditions.

1. Check circuit breaker F17 for
trip.

2. Remove engine cover and
check cold start ether canister,
system tubing, activation
solenoid, and engine
temperature  sensor for
damage.

3. Check cold start systemwiring
in  engine  compartment,
inspect wiring and connections
at the activation solenoid and
engine temperature sensor.

c. Pressure wash engine and
check repairs for leaks.

Error codes 1143 and 1145 will
shut engine down (low oil).
Correct error code using the
troubleshooting procedures.

a. Takean oil sampleand have it
tested for contaminants, type,
and specifications
00).

b. Changeoil and filter
00).

Replace engine oil and filter[WH

[0050100).

a Reset circuit breaker.

b. Replace faulty circuit breaker
(WP 0074 00).

a. Replace empty or missing
canister (WP 0061 00).

b. Replace any damaged or
disconnected tubing (WP
0061 00).

¢. Replace damaged activation
solenoid or engine
temperature sensor (WP 0061
00).

Repair any loose or missing
connections (WP 0113 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

17.Engine Cold Start System Not Working -
Continued.

4, Check cold start
components.

system

a. Unplug the activation
solenoid and check
resistance between the two
pins.

b. Check continuity between
each pin and ground.

¢. Unplug the engine
temperature sensor and
check continuity between
the two pins.

5. Check cold sart system
voltage in engine
compartment.

a Remove the ether canister
from activation solenoid.

b. Press the cold start switch.
You should hear the
activation solenoid “click”.

c.Unplug the activation
solenoid and check for
voltage (24v) while
pressing the cold start
system switch.

6a.Ensure the ether canister is
removed from the activation
solenoid for steps 6 through
8.

6b.Enter “EXTRA FUNC”
8(13) in the diagnostic
menul.

The resistance should be 3to 4
Ohmes.

There should not be any
continuity.

There should be continuity up to
120°F (49°C). Replace open or
shorted activation solenoid or
engine temperature sensor (WP
0061 00).

a. If voltage (24V) is found at
activation solenoid, replace
activation solenoid (WP 0061
00).

b. If no voltage (24V) is found,
check continuity of wires 162,
W12B, and W12A where they
connect to 360 start solenoid
pin 85.

a If “1" indication does not
appear, continue with step 7.

b. If “1”, continue with step 8.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 1. Engine Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

17.Engine Cold Start System Not Working -
Continued.

7. Check for voltage (24V) at
X67 pin 1 and 4 with the

ignition on (WP 0048 00-47).

8. Check for voltage (24V) at
X16 pin 2 with the ignition on

00-47).

a. If no voltage is found at X67
pin 1, check circuit breaker
F17 and continuity of wire

A678 and A671 00-
46).

b. Replace faulty circuit breaker
(WP 0074 00).

c. If novoltage (24V) isfound at
X67 pin 4, check continuity of
wires 671, 671A, 674, A479,
479, and A17415, and test
continuity of cold start system

switch [(WP 0048 00-47).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace cold start system
switchif faulty (WP 0073 00).

a. If novoltage (24V) isfound at
X16 pin 2, check continuity of
wires Al17415A, 16011,
A1508, 294, and A162A

|0048|00-47).
b. Repair or replace damaged

wires or connectors (WP 0113
00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

SERVICE LIGHTS

1. Headlight(s) (High or Low Beam) Do Not
Operate When Switch isTurned On.

1. Check position of blackout
drive/marker light switch.

2. Check circuit breakers F16,
F18, F19, F20, and F21 for trip.

3. Inspect headlights for damage
or burned out lamps.

4. Check  headlight  wiring
harnesses and connectors for
damage.

5. Check voltage (24V) at X6 pin
2 with the headlight switch
turned on.

6. Check voltage (24V) at X19
pin 5 with the headlight switch
turned on.

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breakers as

required.

b. If any breaker does not reset,
use the wiring diagram to
check circuit for short to
ground 00-41).
Replace any shorted or
grounded harnesses (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Replace burned out lamps
(WP 0084 00).

b. Replace damaged headlight
(WP 0084 00).

Repair or replace damaged
harnesses or connectors (see WP
0113 00).

a. If no voltage (24V) is found,
remove headlight switch and
blackout drive/marker switch
from the instrument panel and
check for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).

c. If switches are good, use the
wiring diagram to check the
continuity of wires A79, 79,

63B, and 62 (WP 0048|00-41).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a If no voltage is found, c
continuity of wire A62 (WH
|0048|00-41).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Headlight(s) (High or Low Beam) Do Not
Operate When Switch is Turned On -
Continued.

7. Check voltage (24V) at X19

pin 6 and 7 with the headlight
switch turned on and operating
the HI/LO beams.

. Check voltage (24V) at X11

pin 7 and X12 pin 6 with the
headlight switch turned on and
in LOW beam.

. Check voltage (24V) at X11

pin 8 and X12 pin 8 with the
headlight switch turned on and
in HIGH beam.

b.

a

. Repair or replace damaged

. Check accessory control lever

. Replace damaged or faulty

. Repair or replace damaged

. Replace damaged or faulty

. Repair or replace damaged

. Replace damaged or faulty

Repair or replace damaged
wires or connectors (WP 0113
00).

If noisvoltageisfound, check
continuity of wires 195, 196,
and 197 (WP 0048|00-41).

wires or connectors (WP 0113
00).

for damage and continuity

(WP 0048/00-41).

accessory control lever (WP
0234 00).

If no voltage is found, use the
wiring diagram to check
circuit breskers F20 and F21
and the continuity of wires
A196, A196A, Al117, and
A126 [WP 0048|00-41).

wires or connectors (WP 0113
00).

circuit breaker (WP 0074 00).

If no voltage is found, use the
wiring diagram to check
circuit breskers F18 and F19
and the continuity of wires
A197, A197A, A118, and
A128 [WP 0048|00-41).

wires or connectors (WP 0113
00).

circuit breaker (WP 0074 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Headlight(s) (High or Low Beam) Do Not

Operate When Switch is Turned On -
Continued.
2. Front/Rear Side Marker Light(s) or

Taillight(s) Do Not Operate When Headlight
Switch isTurned On.

10.Check continuity, using the
wiring diagram, of the
headlight wiring harnesses
from X11 pin 7 and 8 to left
headlight, and X12 pin 6 and 8
to the right headlight. USMC
includes additional
connectors to the headlights
at thefender brackets (X11A
and X12A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breakersF22 and
F23 for trip.

3. Inspect marker and taillights
for damage or burned out
lamps.

4. Check marker and taillight
wiring harnesses and
connectors for damage.

5. Check voltage (24V) at X6 pin
1 with the headlight switch
turned on (headlights
working).

Replacedamaged or openharness
or connectors (WP 0113 00).

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breakers as

required.

b. If any breaker does not reset,
use the wiring diagram to
check circuit for short to
ground 00-41).
Replace any shorted or
grounded harnesses (WP 0113
00).

C. Replace damaged or faulty
circuit breaker (WP 0074 00).

a Replace burned out lamps
(WP 0084 00).

b. Replace damaged marker or
taillights (WP 0084 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If no voltage (24V) is found,
remove headlight switch from
theinstrument panel and check
for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED

0007 00

Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Front/Rear Side Marker Light(s) or
Taillight(s) Do Not Operate When Headlight
Switch is Turned On - Continued.

3. Stoplight(s) DoNot OperateWhen BrakePedal
isPressed.

6. Check voltage (24V) at F22
and F23 with the headlight
switch on.

7. Check voltage (24V) at X11
pin 1, X12 pin 7, X14 pin 2,
X14pin 9, X15 pin 2, and X15
pin 7 with the headlight switch
turned on.

8. Check continuity, using the
wiring diagram, of the marker
and taillight wiring harnesses
from X11 pin 1 to left front
marker, X12 pin 7 to the right
front marker, X15 pin 2 to the
left rear marker, X14 pin 2 to
the right rear marker, X14 pin
9totheright taillight, and X15
pin 7 to the left taillight.
USMC includes additional
connectors to the marker
and taillights at the fender
brackets (X11A, X12A,
X14A, and X15A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breaker F10 for
trip.

c. If switch is good, use the
wiring diagram to check the
continuity of wires61 and A61

(WP 0048/ 00-41).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

Replacedamaged or faulty circuit
breaker (WP 0074 00).

a. If no voltage is found at any
pin, check continuity, using
the wiring diagram, of wires
A149, A157, A149B, A149A,
A157A,and A157B
00-41).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Replacedamaged or open harness
or connectors (WP 0113 00).

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breaker as
required.
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

3. Stoplight(s) DoNot OperateWhen BrakePedal
isPressed - Continued.

3. Inspect stoplights for damage
or burned out lamps.

4. Check  stoplight  wiring
harnesses and connectors for
damage.

5. Check voltage (24V) at X26
pin 2 and 3 with theignition on
and the brake pedal depressed.
(Ensure the hydraulic brake
pressure is built up.)

6. Check voltage (24V) at XK13
pin6and 9 withtheignitionon
and the brake pedal depressed.
(Ensure the hydraulic brake
pressureis built up.)

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-36). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Replace burned out lamps
(WP 0098 00).

b. Replace damaged stoplights
(WP 0098 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If no voltage (24V) is found,
remove the kick panel in front
of the steering column and
check brake light switch 216
for continuity while
depressing the brake pedal
(WP 0098 00).

b. Replace damaged or faulty
switch (WP 0098 00).

c. If switch is good, use the
wiring diagram to check the
continuity of wires 262 and

263 (WP 0048]00-36).

d. Repair or replace damaged
wiresor connectors (WP 0113
00).

a. If no voltage (24V) is found,
remove relay 3010 and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

3. Stoplight(s) DoNot OperateWhen BrakePedal
isPressed - Continued.

7. With the 3010 relay removed,
check continuity between
XK13 pin 9 and 3010 terminal
30, and XK 13 pin 6 and 3010
terminal 87a.

8a.Check voltage (24V) at XK 14
pin 4 and 7 with the ignition
on and the brake pedal
depressed. (Ensure the
hydraulic brake pressureis
built up).

8b.Check continuity of wires
A036 and A 263 (WP 0048/00-
42 and|WP 0048|00-36).

9. With the 3015R relay
removed, check continuity
between XK14 pin 7 and
3015R terminal 30, and XK 14
pin 4 and 3015R terminal 87a.

10a. Check voltage (24V) at
XK15 pin 4 and 7 with the
ignition on and the brake
pedal depressed. (Ensurethe
hydraulic brake pressureis
built up.)

10b. Check continuity of wires
A036 and A263
00-42 and WP 0048]00-36).

a If no continuity is found,
remove relay board and
inspect the underside of the
board.

b. Replace damaged or faulty
relay board (WP 0074 00).

a. If no voltage (24V) is found,
remove relay 3015R and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a If no continuity is found,
remove relay board and
inspect the underside of the
board.

b. Replace damaged or faulty
relay board (WP 0074 00).

a. If no voltage (24V) is found,
remove relay 3015L and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

3. Stoplight(s) DoNot OperateWhen BrakePedal
isPressed - Continued.

4. Turn Signals or Emergency Flashers are Not
Working.

10c. With the 3015L relay
removed, check continuity
between XK 15 pin 7 and
3015L terminal 30, and
XK15 pin 4 and 3015L
terminal 87a

11.Check continuity, using the
wiring diagram, of the
stoplight wiring harnesses
from XK14 pin 7 to the right
stoplight and XK 15 pin 7 tothe
left stoplight 00-
42). usmMcC includes
additional connectors to the
stoplights at the fender
brackets (X14A and X15A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breakers F2 and
F6 for trip.

3. Inspect signa lights for
damage or burned out lamps.

4. Check signal light wiring
harnesses and connectors for
damage.

5. Check voltage (24V) at X19
pin 1, 2, and 3 while operating
the turn signal lever. There
should be voltage (24V) at pin
2when signaling left and at pin
3for right.

d. If no continuity is found,
remove relay board and
inspect the underside of the
board.

e. Replace damaged or faulty
relay board (WP 0074 00).

Replacedamaged or open harness
or connectors (WP 0113 00).

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breaker as
required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-42). Replace any
shorted or grounded harnesses
(WP 0113 00).

a Replace burned out lamps
(WP 0086 00).

b. Replace damaged signal lights
(WP 0086 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If novoltage (24V) isfound at
X19 pin 1, check circuit
bresker F6 and wire A191

00-42).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

4. Turn Signals or Emergency Flashers are Not
Working - Continued.

6. Check voltage (24V) at XK14

pin 8 and XK15 pin 8 while
operating the turn signal lever.
There should be voltage (24V)
a pin XK15 pin 8 when
signaling left and at XK 14 pin
8 for right.

. Check voltage (24V) at XK1

pin 5 and pin 1 while operating
the turn signals. There should
beconstant voltageat pin5and
flashing voltage at pin 1.

. Check continuity, with 323

flasher relay removed,
between XK1 pin 5 and 323
terminal 49, and XK1 pinland
323 terminal 493, and XK1 pin
2 and 323 terminal 31.

b. If no voltage (24V) isfound at
X19 pin 2 or 3while operating
the signal lever; check
accessory control lever for
damage and continuity and
check continuity of wires 191,

192, and 193 [(WP 0048| 00-
42).

c. Replace damaged or faulty
accessory control lever (WP
0234 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wires

A192 and A193[(WP 004g 00-
42).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltageis found at XK1
pin 5, check blackout drive/
marker light switch and circuit
from circuit breaker F2
[0048]00-40).

b. If no flashing voltage found at
XK1 pin 1, replace damaged
or faulty 323 flasher relay (WP
0074 00).

a. If no continuity found, remove
relay board and inspect the
underside of the board.

b. Replace damaged or faulty
relay board (WP 0074 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
4. Turn Signals or Emergency Flashers are Not | 9. Check voltage (24V) at XK14 | a. If no voltage (24V) is found,
Working - Continued. pin 3 and XK15 pin 3 while removerelays310and 311 and

operating the turn signals. test (WP 0113 00).
There should be flashing | b. Replace damaged or faulty
voltage at XK14 pin 3 for relay (WP 0074 00).

BLACKOUT DRIVE AND MARKER LIGHTS

5. Blackout Drive and Marker Lights Do Not
Operate When Switch isTurned On.

signaling right and a XK 15 pin
3for left.

10.Check voltage (24V) at XK14
pin 7 and XK15 pin 7 while
operating the turn signals.
There should be flashing
voltage at XK14 pin 7 for
signaling right and at XK15
pin 7 for left.

11.Check continuity, using the
wiring diagram, of the signal
wiring harnesses from XK14
pin7totheright rear and XK 14
pin 3 for the right front, and
XK15 pin 7 to the | ft rear and
XK 15 pin 3 for the left front

(WP 004§ 00-42).

12.For emergency flashers check
voltage (24V) at X6 pin 4, 5,
and 6 with the emergency
flasher switch  depressed.
USMC includes additional
connectors to the marker
and taillights at the fender
brackets (X11A, XI12A,
X14A, and X15A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breakersF24 and
F25 for trip.

a. If no voltage (24V) is found,
remove relays 3015L and
301SR and test (WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

Replacedamaged or open harness
or connectors (WP 0113 00).

a. If novoltage (24V) isfound at
any one pin, remove
emergency flasher switch and
check for damage and
continuity (WP 0073 00).

b. Replace damaged or faulty
switch (WP 0073 00).

¢. Check continuity, using the
wiring diagram, of wires 64,

65, and 66 (WP 0048]00-42).

Placeblackout drive/marker light
switch in ON position.

a Reset circuit breakers as
required.

0007 00-27



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00

Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

5. Blackout Drive and Marker Lights Do Not b. If any breaker does not reset,
Operate When Switch is Turned On - use the wiring diagram to
Continued. check circuit for short to

ground [(WP_0048| 00-41).
Replace any shorted or

grounded harnesses (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

3. Inspect blackout drive and|a Replace burned out lamps
marker lights for damage or (WP 0087 00).
burned out lamps.

b. Replace damaged blackout
lights (WP 0087 00).

4. Check blackout drive and | Repair or replace damaged
marker light wiring harnesses | harnesses or connectors (WP
and connectors for damage. 0113 00).

5. Check voltage (24V) at X7 pin | a. If no voltage (24V) is found,
9 and 6 with the blackout drive remove blackout drive/marker
marker light switch turned on. switch from the instrument

panel and check for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).

c. If switch is good, use the
wiring diagram to check the
continuity of the wires A79,

79, 76 and A76, (WP 0048 00-
43).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

6. Check voltage (24V) at X11|a If no voltage found, check
pin 3, X11 pin 9, X12 pin 1, continuity of wires A113,
X14 pin 1, and X15 pin 1 with A153, A119, A121, and A141

the blackout drive marker light (WP 0048/00-43).
switch turned on.

b. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

5. Blackout Drive and Marker Lights Do Not | 7. Check continuity, using the | Replacedamaged or openharness
Operate When Switch is Turned On - wiring diagram, of the blackout | or connectors (WP 0113 00).
Continued. drive marker light wiring

harnesses from X11 pin 3 to left
front blackout position light,
X12 pin 1toright front blackout
positionlight, X14 pin 1 to right
blackout taillight, X15 pin 3 to
the left blackout taillight, and
X11 pin 9 to blackout headlight.
USMC includes additional
connectors to the blackout
lights at the fender brackets
(X11A, X12A, X14A, and

X15A).
6. Blackout Stoplights Not Working. 1. Check the operation of the | If stoplightsare not working,
normal stoplights. perform troubleshooting

procedure for “ Stoplight(s) Do
Not Operate When BrakePedal is
Pressed ” in thiswork package.

2. Check position of blackout | Placeblackout drive/marker light
drive/marker light switch. switch in ON position.

3. Inspect stoplights for damage | a Replace burned out lamps
or burned out lamps. (WP 0087 00).

b. Replace damaged blackout
stoplights (WP 0087 00).

4. Check  blackout stoplight | Repair or replace damaged
wiring harnesses and | harnesses or connectors (WP
connectors for damage. 0113 00).

5. Check voltage (24V) at XK13 | a. If no voltage (24V) is found,
pin 3 with the ignition on and remove relay 3010 and test
the brake peda depressed. (WP 0113 00).

(Ensure the hydraulic brake
pressure is built up).

b. Replace damaged or faulty
relay (WP 0074 00).

0007 00-29



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

6. Blackout Stoplights Not Working - Continued.

HORN, BACKUP ALARM, AND BACKUP
LIGHTS

7. Horn Will Not Sound When Button is Pressed.

6. Check continuity, using the
wiring diagram, of the blackout
drive marker light wiring
harnesses from XK13 pin 3 to
right and left blackout stoplights
00-44). USMC
includes additional
connectors to the blackout
stoplights at the fender
brackets (X14A and X15A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breaker F9 for
trip.

3. Inspect horn, connectors, and
wiring for damage.

4. Check voltage (24V) at X20
pin 1 and 2 with the horn
switch depressed.

Replacedamaged or openharness
or connectors (WP 0113 00).

Placeblackout drive/marker light
switch in OFF position.

Reset circuit breaker as required.
a. Test horn using 24V source.

b. Replace damaged horn (WP
0105 00).

c. Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If novoltage (24V) isfound at
X20 pin 1, check continuity of

wire A201 (WP 0048|00-38).

b. If no voltage (24V) isfound at
X20 pin 2, check accessory
control lever for damage and

continuity |(WP 004§ 00-40).

c. Replace damaged or faulty
accessory control lever (WP
0234 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

- Continued.

Vehicle Placed in Reverse.

7. Horn Will Not Sound When Button is Pressed

8. Backup Lights/Alarm DoesNot OperateWhen

5. Check voltage (24V) a X13 pin
9 with the horn switch
depressed.

6. Unplug the horn and check for
voltage (24V) between thetwo
pins of the harness with the
horn switch depressed.

1. Check position of blackout
drive/marker light switch.

2. Check circuit breaker F10 for
trip.

3. Inspect backup lights and
alarm for damage or burned
out lamps.

a. Remove relay 3016 and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

¢. Check continuity of wires 202,

A202, and A139
00-40).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wires 139

and 135B 00-40).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breaker as
required.

b. If bresker does not reset, use
the wiring diagram to check
circuit for short to ground
00-45). Replace any

shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Replace burned out lamps
(WP 0085 00).

b. Replace damaged backup
lights (WP 0085 00).

c. Test backup alarm with 24V
source.
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0007 00

Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8. Backup Lights/Alarm DoesNot Oper ate When
Vehicle Placed in Rever se - Continued.

4. Check backup lightsalarm

wiring harnesses and
connectors for damage.

. Check voltage (24V) at XK5

pin1and 7 with theignition on
and the transmission control
lever placed in Reverse.

. Check voltage (24V) at XK13

pin4and 7 with theignition on
and the transmission control
lever placed in Reverse.

. Check voltage (24V) at XK5

pin5with theignition onwhile
switching transmission control
lever between Neutral and
Reverse. There should be
voltage (24V) when in Neutral
and no voltage (OV) when in
Reverse.

d. Replace damaged backup
alarm (WP 0106 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If novoltage (24V) isfound at
XKS5 pin 1, remove relay 305
and test (WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

c. If novoltage (24V) isfound at
XKS5 pin 7, check continuity of
wire A57 (WP 0048|00-45).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
XK13 pin 4, remove relay
3011 and test (WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

c. If no voltage (24V) isfound at
XK13 pin 7, check continuity

of wire A51 (WP 0048 00-45).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If voltage does not change,
removerelay 305 andtest (WP
0113 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

8. Backup Lights/Alarm DoesNot Oper ate When
Vehicle Placed in Rever se - Continued.

BOOM AND TOPHANDLER WORK LIGHTS

9. Boom Work Light(s) Do Not Operate When
Switch is Turned On.

8. Check continuity, using the
wiring diagram, of the backup
light/alarm wiring harnesses
from X14 and X15 to the
backup lights and alarm
[0048]00-45). USM C includes
additional connectors to the
backup lightsalarm at the
fender brackets (X14A and
X15A).

1. Check position of blackout
drive/marker light switch.

2. Check circuit breaker F12 for
trip.

3. Inspect boom work lights for
damage or burned out lamps.

b. Check continuity of wires A55

and 293 (WP 0048|00-45).

c. Check continuity of wires

16010 and A17710 (WP 0048
00-12).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace ECU (793).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breaker as
required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-46). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a Replace burned out lamps
(WP 0085 00).

b. Replace damaged lights (WP
0085 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. Boom Work Light(s) Do Not Operate When
Switch is Turned On - Continued.

4. Check boom work
wiring harnesses
connectors for damage.

5. Check voltage (24V) at X7 pin

1 and 3 with the boom work
light switch turned on.

lights
and

6. Remove relay 3013 and test
(WP 0113 00).

7. Check voltage (24V) at XK11
pin 6, X31 pin 1, X151 pin 1,
X157 pin 5, and X169 pin 5
with the boom work light
switch turned on.

8. Disconnect two GY wiresfrom
X169 pin 5. Check resistance
between each wireand ground.
(Ensure the boom work light
lamps are not burned out.)

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If no voltage (24V) is found,
remove boom work light
switch from the instrument
panel and check for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).

c. If switch is good, use the
wiring diagrams to check the
continuity of wires A73, 73,

71, and A71 [WP 0048]00-46).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

Replace damaged or faulty relay
(WP 0074 00).

a. If no voltage is found, check
continuity of wiresA311, 311,

A1511, and Y E|[(WP 0044 00-
46).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no resistance is found on
either wire, replace boom
work light wiring harness (WP
0113 00).

b. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

10. Tophandler Work Light(s) Do Not Operate
When Switch isTurned On.

1. Check position of blackout
drive/marker light switch.

2. Check circuit breakers F17 in
cab distribution box and F43,
(3), located in the tophandler
junction box, for trip.

3. Inspect tophandler work lights
for damage or burned out
lamps.

4. Check tophandler work lights
wiring harnesses and
connectors for damage.

5. Check work light switch. Enter
“EXTRA FUNC" 5(13) in the
diagnostic menu. Press the
tophandler work light switch.

6. Check voltage (24V) at X67
pin 8 and 9 with the tophandler
work light switch turned on.

Placeblackout drive/marker light
switch in OFF position.

a Reset circuit breakers as

required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground @
[0048 00-46) and WP 0048 00-
23). Replace any shorted or
grounded harnesses (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a Replace burned out lamps
(WP 0085 00).

b. Replace damaged tophandler
work lights (WP 0085 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

Should have a“1” next to
“WORK LIGHT ATTACH?".

a If thereisa“0", continue with
step 6.

b. If thereisa“1”, continue with
step 8.

a. If no voltage (24V) is found,
remove tophandler work light
switch from the instrument
panel and check for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

10.Tophandler Work Light(s) Do Not Operate
When Switch is Turned On - Continued.

7. Check voltage (24V) at X46
pin 6, X174 pin 11, and ECU
(792) pin 102 with the
tophandler work light switch
turned on.

8. Check relay. Remove relay
3017 and test (WP 0113 00).

9. Check voltage. Remove relay
3017 and check voltage (24V)
at 3017 socket pin 30.

10.Check voltage. Remove relay
3017 and check voltage (24V)
at 3017 socket pin 86.

11.Unplug X194, Check
resistance between pin A and
B, then C and D on the loose
part of X194. (Ensure the
tophandler work light lamps
are not burned out).

c. If switch is good, use the
wiring diagram to check the
continuity of the wires A678,

678, and 679 [WP 0048 00-
46).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage is found, check
continuity of wires A466, 466,
and A17411 00-46
and WP 0048]00-18).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Replace damaged or faulty relay
(WP 0074 00 00).

a. If no voltage (24V) is found,
check continuity of wires
A513 and A1861B
00-28 and WP 0048]00-23).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wire

A3018A |(WP 004§ 00-28).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If there is no resistance on
either pin check, replace X194
harness to tophandler work
lights (WP 0113 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

10.Tophandler Work Light(s) Do Not Operate
When Switch is Turned On - Continued.

10.BOOM INFRARED (IR) WORK LIGHTS

11. IR Work Light(s) Do Not Operate When
Switch is Turned On.

12.Check continuity of wires
A194A, A194B, A194C, and

A194D (WP 0048 00-28).

13.Unplug ECU (791) connector
2. Check voltage (24V) at pin
14 with the ignition on.

1. Check position of blackout
drive/marker light switch.

2. Check circuit breaker F2 for
trip.

3. Inspect IR work lights for
damage or burned out lights.
(A digital camera can be used
to check the operation of IR
lights.)

4. Check IR work light wiring
harnesses and connectors for
damage.

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Repair or replace damaged wires
or connectors (WP 0113 00).

a If no voltage (24V), check
continuity of wire A18052B

(WP 0048/ 00-28).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

¢. Replace ECU (791) (WP 0080
00).

Placeblackout drive/marker light
switch in ON position.

a Reset circuit breakers as

required.

b. If any breaker does not reset,
use the wiring diagram to
check circuit for short to
ground 00-40).
Replace any shorted or
grounded harnesses (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Replace burned out lamps
(WP 0090 00).

b. Replace damaged IR light (WP
0090 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

11.1R Work Light(s) Do Not Operate When
Switch is Turned On - Continued.

5. Check voltage (24V) at X6
pin 8 and X7 pin 7 with the
blackout drive marker light
switch and IR work light
switch turned on.

6. Check voltage (24V) at X15
pin 5, X11 pin 5, X31 pin 3,
X151 pin 3, X157 pin 7, and
X169 pin 7 with the blackout
drive marker light switch and
IR work light switch turned
on.

7. Check continuity, using the
wiring diagram, of the IR
work light wiring harnesses
from X16 pin 7 to left and
right boom IR work lights,
X15 pin 5to left rear IR work
light, and X11 pin 5 to left
front IR work light
00-43,] WP _0048| 00-45, and
WP_0048| 00-46). USMC
includes additional
connectors to the IR work
lightsat thefender brackets
(X11A and X15A).

a. If no voltage (24V) is found,
remove IR work light and
blackout drive/marker switch
from the instrument panel
and check for continuity.

b. Replace damaged or faulty
switch (WP 0073 00).

c. If switch is good, use the
wiring diagram to check the
continuity of wires A77, 77,
1211, and 68 00-
40).

d. Repair or replace damaged
wires or connectors (WP
0113 00).

a If no voltage found, check
continuity of wires A155,
A115, A313, 313, A1513,
and WH 00-40,
00-43,[WP 0049
00-45, and WP 0048| 00-46).

b. Repair or replace damaged
wires or connectors (WP
0113 00).

Replace damaged or open
harness or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

WINDSHIELD WIPER MOTORSAND
WASHER

12.Front Windshield Wiper Motor Not Working.

1. Check circuit breaker F6 and
FO for trip.

2. Inspect wiper arm for binding
or damage.

3. Check voltage (24V) at X20
pin1,4, and 5withtheignition
on while operating the front
wiper control switch. There
should be voltage (24V) at pin
4 for intermittent wiper and at
pin 5 for continuous wiper.

a Reset circuit breaker as

required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-36). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Correct binding wiper arm
(WP 0158 00).

b. Replace damage wiper arm
(WP 0158 00).

a. If novoltage (24V) isfound at
X20 pin 1, check circuit
bresker F9 and continuity of

wire A201 00-38).

b. If no voltage (24V) isfound at
X20pin4 or 5while operating
the front wiper control switch,
check accessory control lever
for damage and continuity and
check continuity of wires 201,

204, and 205 (WP 0048] 00-
39).

c. Replace damaged or faulty
accessory control lever (WP
0234 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

12.Front Windshield Wiper Motor Not Working
- Continued.

4a. Check relay. Remove relay
316 and test (WP 0113 00).

4b. With the 316 relay removed,
check continuity between
XK2 pin 9 and terminal 30,
XK2 pin 3 and terminal 87,
XK2 pin 6 and terminal 87a,
XK2 pin 8 and terminal 86,
and XK3 pin 5 and terminal
85.

5. Check voltage (24V) at X27
pin 6 and 7 with theignition on
while operating the front wiper
control  switch to the
CONTINUOUS position.

6. Inspect intermittent relay 321-
1for damage. Disconnect relay
plug and check voltage (24) at
pin 3 and 5with theignition on
while operating the front wiper
control  switch to the
INTERMITTENT position.

a. Replace damaged or open
harness or connectors (WP
0113 00).

b. If no continuity is found,
remove relay board and
inspect the underside of the
board.

c. Replace damaged or faulty
relay board (WP 0074 00).

a. If novoltage (24V) isfound at
X27 pin 6, check circuit
bresker F6 and continuity of
wires A276, A66, and A191
00-38, and
[0048]00-42).

b. If no voltage (24V) isfound at
X27 pin 7 while operating the
front wiper control switch to
the CONTINUOUS position,
check continuity of wires A23

and A29 00-38).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
321-1 pin 3 or 5, check
continuity of wires A201A,
A204, A26, and A278
[0048]00-38).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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12.Front Windshield Wiper Motor Not Working
- Continued.

13. Rear Windshield Wiper Motor Not Working.

7. Remove front windshield
wiper motor from front of cab
(WP 0157 00). Inspect wiper
motor for damage and wiring
connections.  Unplug wiper
motor and check voltage (24V)
at X4 pin 3 and 4 with the
ignition on while operating the
front wiper control switch to
the CONTINUOUS position.

1. Check circuit breaker F15 for
trip.

2. Inspect wiper arm for binding
or damage.

3. Check voltage (24V) at X9 pin
1, 2, and 3 with theignition on
while operating the rear wiper
control switch. There should
be voltage (24V) a pin 1
(intermittent voltage) and 2 for
intermittent wiper.

a. If novoltage (24V) isfound at
XS4 pin 3 or 4, check
continuity of wires 276, 277,
and 278 (WP 0048|00-38).

b. Check ground connection at
wiper motor. Check continuity
of wires 279, A279, and
ground connection at 37-1
(WP 0048 00-38).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged or faulty
front wiper motor (WP 0158
00).

a Reset circuit breaker as
required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-36). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Correct binding wiper arm
(WP 0158 00).

b. Replace damaged wiper arm
(WP 0158 00).

a. If novoltage (24V) isfound at
X9 pin 3, check circuit breaker
F15 and continuity of wires

A89 and AB9A 00-
39).

0007 00-41



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

13.Rear Windshield Wiper Motor Not Working -
Continued.

4. Inspect intermittent relay 321-

2 for damage. Disconnect relay
plug and check voltage (24) at
pin 3 and 5with theignition on
while operating the rear wiper
control  switch to the
INTERMITTENT position.

. Remove the cover to gan

access to the rear windshield
wiper motor at rear of cab (WP
0158 00). Inspect wiper motor
for damage and wiring
connections.  Unplug wiper
motor and check voltage (24V)
at XS5 pin 2 and 3 with the
ignition on while operating the
rear wiper control switchtothe
CONTINUOUS position.

b. If no voltage (24V) isfound at
X9 pin 1 or 2 while operating
the rear wiper control switch,
check rear wiper switch for
damage and continuity and
check continuity of wires 91,
92,93, 94, and A94
00-38).

¢. Replace damaged or faulty rear
wiper switch (WP 0073 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
321-2 pin 3 or 5, check
continuity of wires A91, A92,
A93, A138, A136, A246, and
A84B 00-38).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
XS5 pin 2 or 3, check
continuity of wires 136, 137,
and 138 [WP 0048]00-38).

b. Check ground connection at
wiper motor. Check continuity
of wire 135 and ground
connection at 37-1[(WP 0048
00-38).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged or faulty rear
wiper motor (WP 0158 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. Roof Windshield Wiper Motor Not Working.

1. Check circuit breaker F15 for
trip.

2. Inspect wiper arm for binding
or damage.

3. Check voltage (24V) at X8 pin
7, 8, and 9 with the ignition on
while operating the roof wiper
control switch. There should
be voltage (24V) at pin 8 and
9, and intermittent voltage at
pin7.

a Reset circuit breaker as

required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-36). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Correct binding wiper arm
(WP 0158 00).

b. Replace damage wiper arm
(WP 0158 00).

a. If novoltage (24V) isfound at
X8pin9, check circuit breaker
F15 and continuity of wire

AB89 [WP 0048|00-38).

b. If no voltage (24V) isfound at
X8 pin 7 or 8 while operating
the roof wiper control switch,
check roof wiper switch for
damage and continuity and
check continuity of wires 87,
88, and 89 (WP 0048]00-38).

c. Replace damaged or faulty
roof wiper switch (WP 0073
00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).
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14.Roof Windshield Wiper Motor Not Working -
Continued.

15. Windshield Washer Not Working.

4. Remove the cover to gain
access to the roof windshield
wiper motor at front of cab
(WP 0158 00 00). Inspect
wiper motor for damage and
wiring connections. Unplug
wiper motor and check voltage
(24V) at XS6 pin 2 and 3 with
theignition on while operating
the roof wiper control switch.

1. Check washer reservoir for
damage and washer solvent
level.

2. Inspect washer pump, tubing,
fittings, connectors, and
wiring for damage.

3. Check circuit breaker F9 for
trip.

4. Check voltage (24V) at X20
pin 1 and 3 with theignition on
and the washer switch
depressed.

a. If novoltage (24V) isfound at
SX6 pin 2 or 3, check
continuity of wires A89A,
A93, A246, 246, A88, 249,
A87, and 244 00-
38).

b. Check ground connection at
wiper motor. Check continuity
of wire 241A and ground
connection at 37-2
00-38).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged or faulty rear
wiper motor (WP 0158 00).

a. Fill washer reservoir with
proper washer solvent (TM
10-3930-675-10).

b. Replace damaged washer
reservoir (WP 0159 00).

a. Replace damaged tubing or
fittings (WP 0159 00).

b. Replace damaged washer
pump (WP 0159 00).

c. Repair or replace damaged
harnesses or connectors (WP
0113 00).

Reset circuit breaker as required.

a. If novoltage (24V) isfound at
X20 pin 1, check circuit
bresker F9 and check
continuity of wire A201

[0048]00-38).

b. If no voltage (24V) isfound at

X20 pin 3, check continuity of

wires 201 and 203
00-40).
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15.Windshield Washer Not Working - Continued.

CAB INTERIOR LIGHTSAND 12V UTILITY
16. Cab Interior Light Not Working.

5. Check voltage. Unplug the
washer pump and check for
voltage (24V) between thetwo
pins of the harness with the
ignition on and the washer
switch depressed.

6. Check resistance. Unplug the
washer pump and check
resistance of the pump.
Resistance should be 3 to 4
Ohms.

1. Check position of blackout
drive/marker light switch.

2. Check the operation of the
emergency flashers.

3. Inspect cab interior light for
damage or burned out lamps.

4. Check voltage (24V) at cab
interior light between the gray
and white wires. Check
continuity of light switch.

¢. Check accessory control lever
for damage and continuity

(WP 0048/ 00-40).

d. Replace damaged or faulty
accessory control lever (WP
0234 00).

a. If no voltage (24V) is found,
check continuity of wires
A203, 131, A135A, and
ground connection of wire

A132D at 37-1 00-
40).

b. Repair or replace damaged
wires or connector (WP 0113
00).

If there is no resistance or pump
failstest, replace washer pump
(WP 0159 00).

Placeblackout drive/marker light
switch in OFF position.

a. If emergency flashers do not
work,  perform  trouble-
shooting procedure “Turn
Sgnals  or Emergency
Flashers Not Working” in this
work package.

b. Continue with step 3.

a Replace burned out lamps
(WP 0089 00).

b. Replace damaged cab interior
light (WP 0089 00).

a. If no voltage (24V) is found,
check continuity of wires 248,
AB9, 241B, and connection at

37-2 00-40).

0007 00-45



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
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16.Cab Interior Light Not Working - Continued.

17. 12V Utility Plug Not Working.

1. Check circuit breaker F14 for
trip.

2. Check voltage at the 12V
utility plug, with the ignition
on, between pins 1 and 4.
There should be 12V. Check
voltage between pins 2 and 4.
There should be 24V .

3. Check the 5 amp fuse on the
voltage converter.

4a. Withtheignitionon, check the
input voltage (24V) of the
voltageconverter tooneof the
two middle pins on the
converter.

4b. With the ignition on, check
the input voltage (24V) of
between the two middle pins
of the converter.

4c. Withtheignitionon, check the
output voltage (12V) of the
converter to one of the two
middle pins on the converter.

b. If the switch is damaged or
faulty, replace cab interior
light (WP 0089 00).

Replace circuit breaker as
required.

a. Ifvoltage(24V)isfound at pin
2and noneat pin 1, removethe
cab electrical distribution box
to gain access to the voltage
converter.

b. If no voltage (24V) isfound at
pin 2, check circuit breaker
F14 and continuity of wires
108, A108A, 101, 102, and

A102 (WP 0048 00-40).

c. Repair or replace damaged
wiresor connectors (WP 0113
00).

Replace the 5 amp fuse if blown.

a If no input voltage (24V) is
found, check circuit breaker
F14 and check continuity of

wire A108 00-40).

b. Reinstall jumper wire A101B
and check wires A101A and
A101 continuity/ground

connection at 37-5
00-40).

c. If no output voltage from
converter is found, replace
voltage converter (WP 0074
00).
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18. Blower Motor Not Working.

1. Check circuit breaker F11 for
trip. (For rear blower
troubleshooting, go to step 8.)

2. Remove cab side filter and
check blower for damage or
the blower wheel for binding
(WP 0191 00).

3. Removethekick panel infront
of the steering column and
check blower assembly wiring
and connectors for damage
(WP 0191 00).

4. Check voltage (24V) at X9 pin
6 and 9 with the ignition on
while operating the fan control
switch. There should be varied
voltage (14 to 24V) at pin 6.

a Reset circuit breaker as
required.

b. If breaker does not reset, use
the wiring diagram to check
circuit for short to ground
00-39). Replace any
shorted or grounded harnesses
(WP 0113 00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

Replace damaged or binding
blower motor/assembly (WP
0191 00).

Repair or replace damaged
harnesses or connectors (WP
0113 00).

a. If novoltage (24V) isfound at
X9pin9, check circuit breaker

F11 and continuity of wires
A99 and 99 (WP 0048 00-39).

b. If no voltage (14 to 24V) is
found at X9 pin 6 a any on
speed, remove fan control
switch  and check for
continuity (WP 0113 00).

c. Replace damaged or faulty
switch (WP 0073 00).

d. If switch is good, check the
continuity of wires 96, 97, 98,
A96, A97, and A98
00-39).

e. Repair or replace damaged
wires or connectors (WP 0113
00).
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18.Blower Motor Not Working - Continued.

5. Check for voltage. Unplug
connector X657  located
behind theleft air conditioning
duct of the air conditioning
assembly. Check for voltage
(24V) at X657 pin 2, 3, and 4
with the ignition on while
operating the fan control
switch. There should be
voltage (24V) at pin 2 for
LOW, pin 4 for MED, and pin
3for HIGH.

6. Check the ground connection
for the white wire at X657 pin
1 and at 37-10.

7. Unplug the two wires (BK and
OR) from the blower motor.
Check for voltage between the
two connectors with the
ignition on while operating the
fan control switch to HIGH
speed.

8. Removetheplastic panel at the
right rear of the cab to access
the rear blower. Remove the
outlet duct and check for
binding blower wheel or
damage to the motor or wiring
(WP 0191 00).

9. Check voltage (24V) at X69
pin 1 withtheignition onwhile
operating the fan control
switch. There should be varied
voltage (14 to 24V).

10.Unplug connector X657-1 and
check voltage (24V) with the
ignition on while operating the
fan control switch to HIGH
Speed.

a. If no voltage is found, check
continuity of wires, 271, 272,
and 273 (WP 0048]00-39).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Repair or replace damaged wires
or connectors (WP 0113 00).

a. If no voltage isfound, replace
the internal blower assembly
harness (WP 0191 00).

b. If voltage is found, replace
blower motor/assembly (WP
0191 00).

a. Replace damaged or binding
blower motor/assembly (WP
0191 00).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

If no voltage is found and front
blower operates properly, check
continuity of wires A691 and

AB92 00-36).

a. If no voltage (24V) is found,
check continuity of wires BU
and BK 00-36).

b. If voltageisfound, replacerear
blower motor/assembly (WP
0191 00).
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19. Heater/Defroster Producing L ow or NoHeat.

1. Check operating temperature
of engine.

2. Inspect the two heater hoses
between the cab and chassisfor
kinks.

3. Check operation of blower
(TM 10-3930-675-10).

4. Check operation of heater
temperature control switch and
heater/defroster selection
switch operation (TM 10-
3930-675-10). See step 5
before replacing any switch.

5a. Remove kick panel fromin
front of the steering column.
Check the operation of the
heater control valveand cable
(WP 0191 00).

5b. Check operation of the air
flow door whileoperating the
heater/defrost selection
switch.

6. Check ducts. With the kick
panel removed, check the air
conditioning ducts for any
damage or separations.

7. Check airflow through heater
core.

a. Perform proper PMCS for
coolant system (TM 10-3930-
675-10).

b. Warm engine to proper
operating temperature (TM
10-3930-675-10).

a. Straighten any kinked hoses
(WP 0190 00).

b. Replace any damaged hoses or
kinked hose that will not
straighten (WP 0190 00).

If blower not functioning,
perform troubleshooting
procedurefor “Blower Motor Not
Working” in this work package.

a. Replace damaged or binding
heater temperature control
switch (WP 0073 00).

b. Replace damaged or binding
heater/defroster selection
switch (WP 0073 00).

a. Replace bent or kinked control
cable (WP 0073 00 and WP
0191 00).

b. Replace damaged, leaking, or
non-operational heater control
valve (WP 0191 00).

¢. Correct any binding of air flow
door and cable.

Repair or replace any damaged or
separated ducts.

If air flow isvery low through
heater core, perform A/C system
maintenance (WP 0265 00).
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20. A/C System Not Cooling Properly.

1. Check operation of blower
(TM 10-3930-675-10).

2. Remove the engine cover and
inspect the condition of the
A/C compressor belts.

3. Check for proper operation.
Turn the blower to high, press
the A/C control switchandturn
A/C  temperature control
switch to maximum cool.
Observe if A/C compressor
clutch engages, compressor
engages, and compressor
operates. Observe if the
condenser fans are on.

4. Check for proper operation.
Run the A/C system for about
15 minutes to stahilize. Feel
the ar coming from the
condenser fans; it should be
warmer than the ambient
temperature. Feel the
temperature of the larger pipe
connected to the compressor; it
should be cool or cold and
possibly sweating.

5. Check voltage (24V) at X27
pin 4 and 5 while operating the
A/C system to maximum cool.

If blower not functioning,
perform troubleshooting
procedurefor “Blower Motor Not
Working” in this work package.

Replace and/or adjust belts as
required (WP 0195 00).

a If compressor operates and
condenser fans are on, go to
step 4.

b. If compressor doeshot operate,
perform steps 5, 6, and 7.

c. If condenser fans do not
operate, perform steps 8, 9,
and 10.

a. If condenser air is warm and
the compressor pipe is cool/
cold, check if the heater
control valve is fully closed
and theair is properly flowing
through the ducts (WP 0195
00).

b. If condenser air is not warm
and the compressor pipeis not
cool/cold, perform  A/C
system maintenance (WP
0265 00).

a. If novoltage (24V) isfound at
X27 pin 4, remove the A/C
control switch and check
continuity of wires 99A, 95,

and A95 00-39).

b. If no voltage (24V) isfound at
X27 pin 5, remove A/C
temperature control switch

and check continuity of wires
274 and 275 (WP 0048|00-39).
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20.A/C System Not Cooling Properly - Continued.

6. Check voltage (24V) at X17

pin 8 while operating the A/C
system to maximum cool.

7. Check the wire connector at

the compressor clutch. Unplug
the connector and check
voltage (24V) while operating
the A/C system to maximum
cool.

8. Check circuit breaker F1 for

trip. Unplug X810 and check
voltage (24V) at X810 pins 1
and 2 while operating the A/C
system.

C.

a

Replace damaged or faulty
switch (WP 0073 00).

If no voltage (24V) isfound at
X17 pin 8, check continuity of
wires A327, 327, 328, and
A178 WP 0048|00-39).

. If no voltage (24V) isfound at

X17 pin 8 and all wiresare
functioning properly, remove
the cover of the condenser and
unplug the pressure switch.
Check continuity of the
pressureswitch betweenwires
RD/WH and BK/WH (X810
pins 3 and 4).

. If no continuity is found at

pressure switch, perform A/C
system maintenance (WP
0265 00) to check the
refrigerant charge of the
system.

If no voltage (24V) is found,
check continuity of wire 178

[WP 0048 00-39).

. If voltage (24V) isfound,

check the resistance of the
compressor clutch to ground.
Resistance should be 12 to 16
Ohmes.

. If resistance of compressor

clutch is not as specified,
replace compressor (WP 0266
00).

Reset circuit breaker as
required.

. If no voltage (24V) isfound at

X810 pin 2, check continuity
of wires A95A and 322
| 0048|00-39).
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20.A/C System Not Cooling Properly - Continued.

EMERGENCY/SAFETY OVERRIDE
SYSTEMS

21. Fuel Gage Not Working Properly.

9. Remove the cover of the

condenser and check the fans,
relays, and wiring for damage
(WP 0196 00).

10.Check resistance of fans and

resistors. Resistance should be
around 2 Ohms.

1. Check circuit breaker F7 for

trip.

. Check fuel level sending unit

ontop of fuel tank for damage.

. Check fuel gage for damage.

Remove the dash panel to
accessthefuel gage. Check the
wire connector for damage or
disconnection (WP 0073 00
00).

c. If novoltage (24V) isfound at
X810 pin 3, check circuit
breaker F1 and continuity of

wiresA323and 323 (WP 0048
00-39).

d. Check continuity of wires
(X810 pin 6) 329, A329, and
ground connection at 37-5
(WP 0048 00-39).

e. Repair or replace damaged
wiresor connectors (WP 0113
00).

a. Remove relays and test (WP
0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Replace damaged fan(s) (WP
0196 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

If resistance is hot as specified,
replacefaulty fan(s) or resistor(s)
(WP 0196 00).

Reset circuit breaker as required.

Replace damaged fuel level
sending unit (WP 0095 00).

a. Replace damaged fuel gage
(WP 0073 00).

b. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

21.Fuel Gage Not
Continued.

Working Properly

4. Check for voltage. With the
fud gage removed and the
ignition on, check for voltage
(24V) at the + terminal of the

gage.

5. Check float and rod. Unplug
the fuel sending unit and
remove it from the fuel tank
(WP 0095 00). Check the
float for damage, sticking, or
“waterlog.” Check therod for
damage and for float travel.

6. Check resistance of fuel level
sending unit; float at bottom =
110 Ohms, float in middle =
approx. 50 Ohms, and float at
top = <1 Ohm.

7. Check for proper operation.
With the fuel level sending
unit removed, reconnect the
plug to the harness. Turn the
ignition on and movethefloat
up and down. Observe the
movement of the gage
(Ensure the fuel sending unit
rod dides into the lower
support  when reinstalling
back into the tank.)

If no voltage (24V) isfound,
check circuit breaker F7 and
continuity of wiresA211, A104,
and 104 [WP 0048]00-37).

Replace damaged fuel level
sending unit (WP 0095 00).

a If resistance is not as
specified, replace faulty fuel
level sending unit (WP 0095
00).

b. If resistance checks good,
check continuity of wires
258, 259, A105, 105, and
groundwire A132D at the 37-
1 ground connection
[0048]00-37).

c. Repair or replace damaged
wires or connectors (WP
0113 00).

a. If gage does not react to float
movement, replace faulty
gage (WP 0073 00).

b. If gage doesreact but does not
match with the float level, try
adjusting the small
adjustment screw on gage to
“empty” with the float at the
bottom. Retest float/gage
reactions.
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22. Driver’'s ECS Display Screen Will
Display.

Not

23. After Key “On” FunctionsNot Working (No
Crank, Display, etc.).

1. Check circuit breaker F31 for
trip.

2. Check voltage (24V) at X150
pin 3 with theignition on.

3. Check voltage (24V) at X152
pin 3 with the ignition on.

4. Check voltage. Gain access to
the ECS display screen in the
steering column console (WP
0081 00). Unplug X795 from
the ECS display screen. Check
voltage (24V) at X795 pins 7
and 8 with the ignition on.

1. Check for proper function.
With the master switch turned
on and the ignition turned off,
activate the turn signad
emergency flashers and cab
interior light.

Reset circuit breaker as required.

a. If novoltage (24V) isfound at
X150 pin 3, check circuit
breaker F31 and continuity of
wiresA303 and 303
00-32).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. If novoltageisfound at X152
pin 3, check continuity of wire
A1503B 00-2).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltageisfound at X795
pin 7 or 8, check continuity of
wires 1523A and 1523B

[0048]00-2).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. If voltage (24V) is found,
replacethe ECSdisplay screen
(WP 0081 00).

a If all of these functions work
properly, continue with step 4.
b. If none of thesefunctionswork
properly, continue with step 2.
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

23.After Key “On” Functions Not Working (No
Crank, Display, etc.) - Continued.

2. Check voltage (24V) at X80all
pins.

3. Check voltage (24V) at
batteries, master  battery
switch, and starter solenoid on

the starter (WP 0048|00-33).

4. Check voltage (24V) at X8
pins 3 and 4 with the ignition
on.

a. If no voltage (24V) is found,
check circuit breakers F50-1
and F50-2 located at upper | eft
rear of engine, and continuity
of wires 801 and 803
[0048]00-31).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

a. Service batteries (WP 0108 00
00).

b. Repair or replace damaged or
faulty battery cables (WP 0110
00).

c. Replace damaged or faulty
master battery switch (WP
0111 00).

a. If novoltage (24V) isfound at
X8pin 3, check circuit breaker
F2 and continuity of wire A83
(WP 0048/ 00-31).

b. If no voltage (24V) isfound at
X8 pin 4, check ignition
switch for damage and
continuity and check
continuity of wire 84
[0048]00-31).

c. Replace damaged or faulty
ignition switch (WP 0073 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
23.After Key “On” Functions Not Working (No | 5. Check voltage (24V) at relay | a. If novoltage (24V) isfound at
Crank, Display, Etc.) - Continued. 315 terminal 30 and 87 (two 315 termina 30, check
brass terminals) and terminal | continuity of wire A804
86 (white plug; gray wires) | [0048|00-32).
with ignition on. b. If no voltage (24V) isfound at
315 terminal 86, check
continuity of wire A84
| 0048|00-32).

6. Check continuity of wire

A84C and its ground
connection at 37-1

00-32).

7. Check wiring. All after key
circuit breakers are energized
from four wires connected to
relay 315 terminal 87. Check
continuity of wires A805A,
AB06A, A807A,and A8B08BA to
each after key circuit breaker

group 00-32).

c. If no voltage (24V) isfound at
315 terminal 87, test relay 315
(WP 0113 00).

d. Replace damaged or faulty
relay (WP 0074 00).

e. Repair or replace damaged or
loosewires or connectors (WP
0113 00).

Repair or replace damaged or
loose wires or connectors (WP
0113 00).

a. Repair or replace damaged or
loosewiresor connectors (WP
0113 00).

b. Check jumper connections
between circuit breakers

[0048]00-32).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

24. Proximity Switches - Tophandler and Cab.

NOTE

All proximity switches on the RTCH operate and
are connected the same way. Many non-error code
problems may be caused by a faulty proximity
switch or the proximity switch signal not reaching
its destination. DIAG ATTACHMENT screens
3(16), 4(16), 5(16), and DIAG EXTRA FUNCT
8(13) can be used to verify thesignal inputsinto the
ECU (790) or (791).

All Proximity Switches - General operation. Each
proximity switch hasthree wires:

- Brown = voltage (24V) input

- Blue = ground

- Black = signal; voltage (24V) output when activated
Activation = metal within 5 mm of end of proximity

switch.

¢ Indicator = small LED comeson when activated.

Check proximity switches:

Tophandler Proximity
Switches

1. Voltage (24V) to proximity
switches comes from circuit
breaker F42 (2) in the
tophandler junction box. The
main grounding point is 37-54
00-23 and WP 004§
00-24).

2. Check voltage (24V) at X182

between pins 4 and 5
00-24) with the ignition
on.

a Reset circuit bresker as
required.

b. Replace damaged or faulty
circuit breaker (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113

00).

a. If no voltage (24V) is found,
check continuity of wires
A181A, A181B, and wires 4
and 5 in the X181 to X182
cable[(WP 0048 00-24).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

. Replace X181 to X182 cable
(WP 0113 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

24.Proximity Switches - Tophandler and Cab -
Continued.

3. Check voltage (24V) at X183
between pins 3 and 4

00-24) with the ignition
on.

4. Check voltage (24V) at X184
between pins 3 and 4

00-24) with the ignition
on.

5. For RESET or USMC only,
check voltage by
disconnecting proximity
switch 7225-1 mounted on the
tophandler  turning plate.
Check voltage (24V) at the

harness connector between 00).
pins A and B. ¢. Replace X194 cable (WP 0113
00).
NOTE

The 7225-1 proximity switch operation can be quickly
tested by turning on the tophandler work lights and
rotating the tophandler CW towards the longitudinal
position. 7225-1, when deactivated, turns off the
tophandler work lights beyond 40 degrees of CW rota-

tion.

a. If no voltage (24V) is found,
check continuity of wires 3
and 4 in the X182 to X183

cable|(WP 0048 00-24).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

. Replace X182 to X183 cable,
electrical general maintenance
(WP 0113 00).

a. If no voltage (24V) is found,
check continuity of wires 3
and 4 in the X182 to X184

cable[(WP 0048 00-24).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

. Replace X182 to X183 cable
(WP 0113 00).

a. If no voltage (24V) is found,
check continuity of wires
A194E, A194F, 194G (RD),
and 194E (GY).

b. Repair or replace damaged
wires or connectors (WP 0113
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

24.Proximity Switches - Tophandler and Cab -
Continued.

6. Turn the ignition on and
manually activate the
proximity switch by operating
a gpecific function or by
placing a piece of metal within
5 mm of theend. Check for the
indicator LED on the switch.

7. Manually activate the
proximity switch by operating
a specific function or by
placing a piece of metal within
5 mm of the end. Disconnect
ECU (791) connector 1. Turn
the ignition on and check
voltage (24V) a pins 30
through 40 00-25)
(pin 10 for RESET or USMC).

Cab Proximity Switches

1. Voltage (24V) to proximity
switches comes from circuit
breaker F29 (F33 for RESET
or USMC) in the electrica
distribution box. The main
grounding point is 37-52
[0048] 00-16,[WP 0048| 00-18,
[WP 0048 00-29, and WP 0048
00-30).

If no LED indicator when
activated, check voltage and
ground inputs and adjustment
first; replace proximity switch
(WP 0075 00).

a. If novoltage (24V)isfoundfor
the specific proximity switch
signal, check continuity of
wires A181C through A181K
(WP 0048]|00-25) and A194G
for RESET or USMC.

b. Check continuity of specific
wire in X181 to X182 cable

00-24).

¢. Check continuity of specific
wirein X182 to X183 cable or

X182 to X 184 cable(WP 0043
00-24).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace X181 to X182 cable,
or X183 cable, or X182 to
X184 cable or X194 cable
(WP 0113 00).

a Reset circuit breaker as
required.

b. Replace damaged or faulty
circuit breaker (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113

00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

24.Proximity Switches - Tophandler and Cab -
Continued.

2. Check voltage (24V) at X195
between pins 7 and 9
00-29 and[WP 0048) 00-

30) with theignition on.

3. Move the cab to the transport
position (TM 10-3930-675-
10). Check voltage (24V) at
X198 between pins 1 and 3

00-29) with the

ignition on.

4. Check voltage. With the
ignition on, activate the under
cab proximity switch (7208)
with a piece of metal. Check
voltage (24V) between X195
pin 5 and 7 00-14
and[WP_0048]| 00-30). Check
LED indicator on the switch.

5. Check voltage (24V) at X175

between pins 1 and 3
00-30) with the ignition
on.

a. If no voltage (24V) is found,
check continuity of wires
AA473,473,A1743B, A1743C,
and A1957A (WP 0048 00-32,
| WP 0048 00-16] WP 0048 00-
18,/ WP 0048| 00-29, and|WH
[0048|00-30). For RESET or
USMC, check wires A475,

475, A174B1A, A174B1B,
and A1957A (WP 0048]00-18,

| WP 0048 00-29| WP 004§ 00-
30, and|WP 0048|00-32).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wires GY
and RD in the X195 to X198
cable[(WP 0048 00-29).

b. Replace X195 to X198 cable
(WP 0113 00).

a. If no voltage (24V) is found,
check continuity of wireORin
the X195 to X198 cable

[0048]00-14).

b.If no LED indicator when
activated, replace proximity
switch (WP 0076 00).

¢. Replace X195 to X198 cable
(WP 0113 00).

a. If no voltage (24V) is found,
check continuity of wires
A1743D, A1957B, and for
RESET or USMC, wire
A174B1C 00-29
anc{ WP 0048|00-30).

b. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

24.Proximity Switches - Tophandler and Cab -
Continued.

25. Normal
M ode.

Functions Operate in Blackout

26. Multiple Boom or Tophandler Functions Not
Working (Multiple Error Codes).

6. Check voltage. With the
ignition on, activate the side of
cab proximity switch (7210)
with a piece of metal. Check
voltage (24V) between X175

pin 2 and 3 [WP 0048]00-30).

Check LED indicator.

1. Check for horn operation in
blackout mode.

2. Check for backup lights/alarm
in blackout mode.

3. Check for boom work light
operation in blackout mode.

4. Check for stoplight operation
in blackout mode.

5. Check operation of the parking
brake warning seat buzzer in
blackout mode.

1. Check for the following
groups:
a. No boom functions,

hydraulic pumps engaged
when cranking (slow or hard
crank), cooling fan at full
speed. Multiple error codes.

If no voltage (24V) or LED
indicator when activated, replace
proximity switch (WP 0076 00).

a. If horn operates, remove relay
3016 and test WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

a. If backup lights/alarm operate,
remove relay 3011 and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

a. If boom work lights operate,
remove relay 3013 and test
(WP 0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

a. If stoplights operate, remove
relay 3010 and test (WP 0113
00).

b. Replace damaged or faulty
relay (WP 0074 00).

a. If seat buzzer operates, remove
relay 3016-1 and test (WP
0113 00).

b. Replace damaged or faulty
relay (WP 0074 00).

For & proceed with step 3.

. For b, proceed with step 4.

. For ¢, proceed with step 5.

. For b and c, proceed with step
6.

o0 oTow
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
26.Multiple Boom or Tophandler Functions Not b.No sideshift, no 20/40
Working (Multiple Error Codes) - Continued. spread, and no twistlock
operation. Multiple error
codes.

c.No rotate, no tilt, no
oscillate, and no twistlock
lights on boom. Multiple
error codes.

2. Check for emergency stop in | Disengage emergency stop
engaged position. (Multiple | button. (Error codes 121 and 201
error codes will display if the | will normally be one of the error
emergency stop button is| codes displayed.)
engaged during crank and
start.)

3. Check voltage (24V) at X159 | a. If voltageis6V or less, unplug
pin 1 with the ignition on. X158, turn the ignition off,
(Checking the common 24V then back on after 3 minutes.
output from ECU 790 Recheck voltage.
connector 2 pin 10; any short | b. If the voltage (24V) returnsto
to ground causesthevoltageto X159 pin 1, check continuity
drop to 6V or less of each pin of theloose part of
00-8).) X158 to ground 00-
8).

c. If the voltage (24V) does not
return, unplug X159, turn the
ignition off, then back on after
3 minutes. Recheck voltage.

d. If the voltage (24V) returns to
X159 pin 1, check continuity
of eachpin1and 2 of theloose
part of X159 to ground
[0048]00-8).

e. If continuity toground found at
any pin(s), follow thecircuit of
the pin/wire to the component
it goes to. Unplug the
component and recheck for
continuity to ground. Replace

grounded harness
00-8).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

26.Multiple Boom or Tophandler Functions Not
Working (MultipleError Codes) - Continued.

4. Check voltage (24) at X180
pin 15 with the ignition on.
Checking the common 24V
output from ECU 791
connector 2 pin 10, any short
to ground causes the voltage
to drop to 6V or less

[ 0048|00-26).

5. Check voltage (24) at X180
pin 13 with the ignition on.
Checking the common 24V
output from ECU 791
connector 3 pin 10; any short
to ground causes the voltage
to drop to 6V or less

[0048]00-27).

a If voltage is 6V or less,
unplug X188, turn the
ignition off, then back on
after 3 minutes. Recheck
voltage.

b. If thevoltage (24V) returnsto
X180 pin 15, check
continuity of eachpinJ K, L,
M, N, and P of the loose part

of X188 to ground (WP 0048
00-26).

c. If voltage (24V) does not
return, unplug X189, turn the
ignition off, then back on
after 3 minutes. Recheck
voltage.

d. If thevoltage (24V) returnsto
X180 pin 15, check
continuity of each pin A, B,
C,D,J K, L, M, N, and P of
the loose part of X189 to
ground 00-26).

e. If continuity to ground is
found at any pin(s), follow
the circuit of the pin/wire to
the component it goes to.
Unplug the component and
recheck for continuity to
ground. Replace grounded

harness [WP 0048|00-26).

a If voltage is 6V or less,
unplug X188, turn the
ignition off, then back on
after 3 minutes. Recheck
voltage.

b. If thevoltage (24V) returnsto
X180 pin 13, check
continuity of each pin A, B,
C, D, E F G, and H of the
loose part of X188 to ground
(WP 0048|00-27).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

26.Multiple Boom or Tophandler Functions Not
Working (Multiple Error Codes) - Continued.

6. Test relay. Remove relay
3009-3 and test (WP 0113 00).
Check voltage (24V) at 3009-
3 relay socket pins 30 and 86
00-23) with the

ignition on.

7. Check voltage. Disconnect
ECU (791) connectors2 and 3.
Inspect ECU and connector
pins for damage. Check
voltage (24V) between pins 1
and 9 of each connector

[0048] 00-23) with the ignition
on.

C.

b.

If voltage (24V) does not
return, unplug X189, turn the
ignition off, then back on after
3 minutes. Recheck voltage.

. If continuity togroundisfound

at any pin(s), follow thecircuit
of the pinjwire to the
component it goes to. Unplug
the component and recheck for
continuity to ground. Replace
grounded harness
00-27).

Replace damaged or faulty
3009-3 relay (WP 0074 00).

. If no voltage (24V) isfound at

3009-3 pin 30, check circuit
breaker F41 (1) and continuity
of wires A51J, A51B, and

A51D 00-23).

. Check operation of relay 315-

1 00-23), replace
damaged or faulty 315-1 relay
(WP 0074 00).

. If no voltage (24V) isfound at

3009-3 pin 86, check
continuity of wire A1803C

(WP 0048/ 00-23).

. Repair or replace damaged

wires or connectors (WP 0113
00).

If no voltage (24V) isfound at
either  connector,  check
continuity of wires A511,
A51H, 7911, and 7912
[0048]00-23).

Repair or replace damaged
wires or connectors (WP 0113
00).

. Replace ECU (791) (WP 0080

00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

27. Function(s) Work Uncontrolled.

1. Check the following groups:

a. Boom functions

b. Tophandler functions
An uncontrolled function is
usually caused by a short to
ground or a stuck hydraulic
solenoid.

2. Test for electrical or hydraulic

a. For a, proceed with steps 3

b. For b, proceed with steps 7

Disengage the emergency stop

through 6.

through 11.

fault. Start the engine (TM 10-
3930-675-10) and engage the
emergency stop button. If the
uncontrolled function stops,
it's electrical. If the function
does not stop, it’s hydraulic.

Boom Functions, Electrical -
Steps 3 through 5.
3. Enter “DIAG SERVO” 5(13)

in the diagnostic menu. The
voltage should be 5V.

. Check joystick. Enter “DIAG

SERVO” 9(13) and 10(13) in
the diagnostic menu. The
INPUT and OUTPUT should
be <5mA with no joystick
input.

. Unplug X158 and unplug the

solenoid for the affected
function, check continuity of
the pins of the harness to
ground for the affected

function solenoid
00-8).

Boom Functions, Hydraulic -
Step 6.
6. Check boom  functions.

Unplug the affected function
hydraulic solenoid and start
engine.

button after test.

a. If voltage is not 5V, proceed
with step 4.

b. If voltage is 5V, proceed with
step 5.

If mA values > 5mA appear
without operating the joystick,
replace the joystick (WP 0082
00).

Replace grounded harness
00-8).

a If function still works, shut
down engine and remove the
affected solenoid. Check for
debris or broken O-rings.
Replace servo control valve
(WP 0250 00).

b. Replace main control valve
(WP 0249 00).
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Table 2. Electrical Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

27.Function(s) Work Uncontrolled - Continued.

7. Test voltage. Enter “DIAG
SERVO” 6(13) in the
diagnostic menu. The voltage
should be 5V.

8. Check  amperage.  Enter
“DIAGATTACH" 12(16) and
13(16) in the diagnostic menu.
The INPUT and OUTPUT
should be <5mA with no
joystick input.

9. Test for button stuck on
condition. Enter “DIAG
SERVO” screens 2(13) and
3(13) in the diagnostic menu.
Each value should be “0” with
no joystick buttons pressed.

10.Check continuity, unplug
X188 or X189, and unplug the
solenoid for the affected
function; check continuity of
the pins of the harness to
ground for the affected
function solenoid
00-26 and WP 0048|00-27).

Tophandler functions,

Hydraulic Step 11.

11.Unplug the affected function
hydraulic solenoid and start
engine.

a. If voltage is not 5V, proceed
with step 8.

b. If voltage is 5V, proceed with
step 9.

If mA values >5mA appear
without operating the joystick,
replace joystick (WP 0082 00).

If abutton appearsto be stuck on,
replace joystick (WP 0082 00).

Replace grounded harness
[004800-26 and]WP 0048]00-27).

If function still works, shut down
engine and remove the affected
solenoid. Check for debris or
broken O-rings. Replace faulty
solenoid (WP 0171 00).

0007 00-66



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED 0007 00
Table 3. Brake System Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Braking is Poor or Nonexistent.

2. Parking Brake Will Not Release.

1. Ensure brake system
accumul ator shutoff valvesare
in CLOSED position.

2. Inspect brake pedas for
damage and obstructions.

3. Check hydraulic brake lines
and hoses for damage and
signs of leakage.

4. Test brake charging valve
opening pressure for brake
system circuits 1 and 2, test
points 1 and 2 (WP 0188 00
00). Check brake charging
valve opening pressures and
accumulator pre-charge
nitrogen pressures.

5. Test operating pressures for
brake system circuits 1 and 2,
test points 4 and 5 (WP 0188
00 00).

1. Ensure brake system
accumulator shutoff valvesare
in CLOSED position.

2. Inspect parking brake control
lever for damage and
obstructions.

3. Check hydraulic brake lines
and hoses for damage and
signs of leakage.

Close shutoff valves as required
(WP 0164 00).

a. Remove any obstructions.
b. Repair or replace damaged
brake pedal (WP 0132 00).

a. Tighten loose connections.
b. Replace damaged or leaking
lines and hoses (WP 0127 00).

a If accumulator pre-charge
nitrogen pressures are not
normal, service accumulators
(WP 0230 00).

b. Replace service brake control
valve (WP 0126 00).

c. If operating pressure is low,
replace  boom and brake
system pump (WP 0246 00).

Replace service brake control
valve (WP 0126 00).

Close shutoff valve as required
(WP 0164 00).

a. Remove any obstructions.

b. Replace damaged parking
brake control valve (WP 0124
00).

a. Tighten loose connections.
b. Replace damaged or leaking
lines and hoses (WP 0125 00).
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Table 3. Brake System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Parking Brake Will Not Release - Continued.

3. Parking Brake Will Not Engage.

4. Test brake charging valve
opening pressure for brake
system circuit 2, test point 4
(WP 0188 00 00).

5. Check if transmission will
engage and try to move
forward or reverse.

1. Inspect front and rear parking
brake assemblies and brake
pads for wear and damage.

2. Check parking brake pads for
proper adjustment.

3. Inspect parking brake control
lever for obstructions and
damage.

4. Check hydraulic brake hoses
and lines for damage and
signs of leakage.

a. Check parking brake calipers
for parking brake release if
pressure check is normal.
Check pad adjustment (WP
0122 00).

b. If parking brakes do not
release at the calipers, replace
the parking brake control
valve (WP 0124 00).

If transmission will engage but
brake seems to be engaged,
replace the parking brake flow
control valve (923543.0005)
located next to the brake system
accumulator shutoff valves.

a. Replace worn parking brake
pads (WP 0122 00).

b. Notify DS maintenance if
parking brake assembly is
damaged.

Adjust parking brake pad
clearance (WP 0122 00).

a. Remove any obstructions.

b. Replace damaged parking
brake control lever (WP 0124
00).

a. Tighten loose connections.

b. Replace damaged or leaking
lines and hoses (WP 0125
00).
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Table 4. Seering System Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Steering Control is Poor or Nonexistent.

1. Check for any active steering
error code(s).

2. Check the steering system

dump valve located behind the
cab.
3. Inspect  steering  system

components, lines, hoses, and

Perform troubleshooting for

active error code(s) (WP 0006
00).

Close steering system dump
valve (WP 0164 00).

a. Remove any obstructions.
b. Replace any damaged lines,

cylindersfor damage, leaks, or
obstructions.

. Check for proper operation.

Enter into “EXTRA FUNCT”
2(13) in the diagnostic menu.
Operate the pump cutoff
function and observe any
change in engine sound.

. Check  steering  system

hydraulic pressures at test
points 3, 6, and 7 (WP 0188 00
00).

c. Replace any damaged or

hoses, or fittings, and tighten
loose connections (WP 0134
00).

leaking steering cylinder (WP

0135 00).

If no notable changeis heard or
felt while turning the pumps on
and off, perform troubleshooting
procedure for the 611 valve
hydraulic/electrical circuit

00-8 and[WP 0048/ 00-50).

a. Compare the

b.If pressures are not as

hydraulic
pressures of thetest points. All
three should be the same 430
to 3,045 psi (2,965 to 20,995
kPa).

specified, replace steering/
tophandler pump assembly
(WP 0242 00).
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Table 5. Operator’s Cab Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Operator’s Cab Will Not Move To or From

Transport Position Properly.

1. Check auxiliary pump for
proper operation (TM 10-
3930-675-10).

2. Check cab lift dlide rails,
rollers, and cab transport lift
for damage or obstructions.

3. Inspect cab lift and sideshift
cylinders, hoses, and cab
transport control valve for
damage or leakage.

4. Check for proper operation.
Use (WP 0188 00 00) test point
10 to check auxiliary pump
pressure. Ensure the supply
valve on the hydraulic tank for
the auxiliary pump is open.

If auxiliary pump does not work,
use the troubleshooting
procedure “Auxiliary Pump Not
Working” inthiswork packageto
correct the problem.

a. Repair or replacedamaged cab
lift dide rails, rollers, or cab
transport lift (WP 0138 00).

b. Remove obstructions and
clean as required.

a. Replace any damaged or
leaking cylinder (WP 0173 00
and WP 0174 00).

b. Replace damaged hoses and
tighten loose fittings (WP
0179 00).

. Replace damaged or leaking
cab transport control valve
(WP 0170 00).

a. Open supply valve (FO-10).

b. Pump pressure should be
around 750 psi (5,171 kPa) no
load and 1,595 psi (10,997
kPa) while holding control at
full LIFT position. If pressure
is not as specified, replace
auxiliary pump (WP 0165 00).
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Table 6. Auxiliary Pump Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Auxiliary Pump Not Working.

1. Check circuit breaker F17 for
trip.

2. Inspect auxiliary pump for
damage.

3. Inspect and check operation of
auxiliary pump switch.

4. Check for proper operation.
Enter “EXTRA FUNC” 3(13)
in the diagnostic menu. Press
the auxiliary pump switch.

5. Check voltage (24V) at X67
pin 1 and 2 while pressing the
auxiliary pump switch.

a Reset circuit breaker as
required.

b. If bresker does not reset, use
the wiring diagram to check
circuit for short to ground (
00-46 an WP 0049
00-47). Replaceany shorted or
grounded harnesses (WP 0113
00).

c. Replace damaged or faulty
circuit breaker (WP 0074 00
00).

Replacedamaged auxiliary pump
(WP 0165 00).

Replace damaged or inoperable
switch (WP 0073 00).

Should havea“1” for INPUT

thena“1” for OUTPUT.

a Ifno“1” for INPUT, continue
with step 5.

b. If no“1” for OUTPUT, replace
ECU 792 (WP 0080 00).

c. If “1” for OUTPUT, continue
with step 7.

a. If novoltage (24V) isfound at
X67 pin 1, check circuit
breaker F17 and continuity of
wires A678 and A671
[0048]00-46).

b. If no voltage (24V) isfound at
X67 pin 2, remove auxiliary
pump switch and check for
damage and continuity, and
check continuity of wires 671
and 672 (WP 0048|00-47).

c. Replace damaged or faulty
switch (WP 0073 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 6. Auxiliary Pump Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Auxiliary Pump Not Working - Continued.

6. Check voltageat ECU 792 pin
48 while pressing the
auxiliary pump switch.

7. Check voltage (24V) at 350-1
solenoid located on top of the
auxiliary pump motor. Should
have voltage (24V) at the
large terminal with the cable
(W30) connected to it.

8. Press the auxiliary pump
switch and check voltage
(24V) between motor
+terminal and motor ground
terminal.

9. Check voltage (24V) at 350-1
solenoid pin 86 (top spade
terminal) while pressing the
auxiliary pump switch. Check
ground connections (bottom
spade terminal) of solenoid
and motor.

a. If no voltage (24V) is found
a ECU 792 pin 48, check
continuity of wires A474,
474, and A1744
00-47).

b. Repair or replace damaged
wires or connectors (WP
0113 00).

a. If no voltage (24V) is found,
check voltage (24V) at the
circuit breskers (F51-1 and
FS1-2) mounted under the
auxiliary pump|(WP 0048 00-
33 and|WP 0048|00-47).

b. Replace damaged or faulty
circuit breakers (WP 0074
00).

c. Repair or replace damaged
wires or connectors (WP
0113 00).

a If no voltage (24V) is found,
test 350-1 solenoid (WP 0113
00).

b. If 350-1 solenoid damaged or
faulty, replace auxiliary
pump (WP 0165 00).

c. If voltage (24V) is found,
replace auxiliary pump (WP
0165 00).

d. Repair loose or disconnected

ground cables{(WP 0048 00-
47).

a. If no voltage (24V) is found
at 350-1 pin 86, remove relay
350 and test (WP 0113 00 and

00-47).

b. Replace damaged or faulty
relay (WP 0074 00).

c. Check continuity of wires
251, 252, A251, A251A, and
AB71A 00-47).

d. Repair or replace damaged
wires or connectors (WP
0113 00).
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Table 6. Auxiliary Pump Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Auxiliary Pump Not Working - Continued. 10.Check voltage (24V) at XK3 | a. If novoltage (24V) isfound at
pin 8 while pressing the XK3pin8, check continuity of
auxiliary pump switch. wires A469, 469, and A1745
(WP 0048/00-47).

b. Check wire connection and
voltage (24V with switch
pressed) at ECU 792 pin 61
(WP 0048 00-47).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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Table 7. Boom System Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Boom Will Not Lift or Lower Properly.

1. Check for active boom system
error code(s) (WP 0003 00).

2. Check hydraulic il level.
Ensure hydraulic oil level is
within operating range (WP
0051 00).

3. Ensure boom locked (red)
twistlock indicator light is on.

4. Inspect  lift cylinders for
obstructions, damage, and
signs of leakage.

5. Check lift cylinder hydraulic
linesand hosesfor damage and
signs of leakage.

6. Ensurelift cylinder emergency
and float valves are in closed
position.

7. Check boom and tophandler
calibration (WP 0259 00).

8. Check test boom control
system. Operate the auxiliary
pump using the procedure
“Lower Boom (Extended or
Loaded with a Container)”
(TM 10-3930-675-10) to test
boom control system. (The
boom movements will be
extremely slow).

9. Test boom system operating
pressures at test points 8 and 9
(WP 0188 00).

Perform troubleshooting
procedures to clear error code(s)

(WP 0005 00).

Fill hydraulic oil asrequired (WP
[0050/00).

Use the override switch to move
twistlocks into proper position
(TM 10-3930-675-10).

a. Remove any obstructions.
b. Replace damaged or leaking
cylinders (WP 0252 00).

a. Tighten loose connections.
b. Replace damaged or leaking
lines and hoses (WP 0182 00).

Closeemergency andfloat valves
asrequired (TM 10-3930-675-
10).

Calibrateboom and tophandler as
required (WP 0259 00).

a If boom system operates
normally, the boom control
system is not at fault, check
boom and brake pump
pressure (WP 0188 00).

b. If boom system does not
operate normally, check boom
control system.

a. If test point 9 pressure is not
normal, replace servo pressure
reducing valve first, then the
servo control valve (WP 0250
00) if needed.

b. If boom will extend and retract
normally, but not lift or lower,
replace the main control valve
assembly (WP 0249 00).
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Table 7. Boom System Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Boom Will Not Lift or Lower Properly -
Continued.

2. Boom Will Not Extend or Retract Properly.

1. Check for active boom system

error code(s)|(WP 0005 00).

2. Ensure hydraulic oil level is
within operating range
0050]00).

NOTE

Extension cylinder leaks appear to be coming from

inside boom assembly.

3. Inspect extension cylinder for
damage and signs of leakage.

4. Check extension cylinder
hydraulic lines and hoses for
damage and signs of leakage.

5. Check boom wear plates for
wear or damage.

6. Check boom and tophandler
calibration (WP 0259 00).

7. Test boom control system.
Operate the auxiliary pump
using the procedure “Lower
boom (Extended or Loaded
with a Container)” (TM 10-
3930-675-10) to test boom
control system. (The boom
movements will be extremely
slow).

8. Test boom system operating
pressures, test points 8 and 9
(WP 0188 00).

c. If test point 8 pressure is not
normal, replace boom and
brake system hydraulic pump
(WP 0246 00).

Perform troubleshooting
procedures to clear error code(s)

(WP 000§ 00).

Fill hydraulic oil asrequired (WP
00).

Notify SRA to replace damaged
or leaking extension cylinder.

a. Tighten loose connections.
b. Replace damaged or leaking
lines and hoses (WP 0182 00).

Replace worn or damaged boom
wear plates (WP 0146 00).

Calibrateboom and tophandler as
required (WP 0259 00).

a If boom system operates
normally, the boom control
system is not at fault, check
boom and brake pump
pressure (WP 0188 00).

b. If boom system does not
operate normally, check boom
control system.

a. If test point 9 pressure is not
normal, replace servo pressure
reducing valve first, then the
servo control valve (WP 0250
00) if needed.
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Table 7. Boom System Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

2. Boom Will Not Extend or Retract Properly -
Continued.

3. Boom Folding Cylinders Not Working.

1. Check operation of all

tophandler functions.

2. Check clearance of cab
proximity  switch  (7210)
between cab and frame. Move
thecabtothetransport position
(TM 10-3930-675-10).

NOTE
DO NOT adjust proximity switch (7210) beyond end of

enclosure.

3. Inspect boom folding control
valve for damage and signs of
leakage. Pull back onthebogie
wheel lever and check if bogie
wheel will lift off the locking
collar.

4. Check cab proximity switch
(7210) and solenoid valve
(6043) operation and wiring

00-30).

b. I1f boom will extend and retract
normally, but not lift or lower,
replace the main control valve
assembly (WP 0249 00).

c. If test point 8 pressure is not
normal, replace boom and
brake system hydraulic pump
(WP 0246 00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point no.
11 (WP 0188 00).

b. Troubleshooting pump control

circuit (611 solenoid)

00-8 and|WP 004§ 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).

Move cab closer to the frame.
Adjust cab or proximity switch
(7210) to correct clearance.

Replace damaged or leaking
boom folding control valve(s)
(WP 0172 00).

a. Replace damaged or
inoperative proximity switch
(WP 0076 00).

b. Replace damaged or faulty
solenoid valve (WP 0171 00).
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Table 7. Boom System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Boom Folding Cylinders Not Working -
Continued.

4. Boom Locking Pin Cylinders Not Working.

5. Inspect boom folding
cylinders and hydraulic lines
and hoses and boom folding
control valve for damage and
signs of leakage.

1. Check operation of all

tophandler functions.

NOTE

Raise boom folding cylinders to release pressure on
locking pins before operating locking pin cylinders.

2. Check clearance of cab
proximity  switch  (7210)
between cab and frame. Move
the cabtothetransport position
(TM 10-3930-675-10).

3. Inspect boom folding control
valve for damage and signs of
leakage. Pull back on thebogie
whesl lever and check if bogie
whedl will lift off the locking
collar.

NOTE
DO NOT adjust proximity switch (7210) beyond end of

enclosure.

a. Tighten loose connections.

b. Replace damaged or leaking
lines and hoses (WP 0181 00).

. Replace damaged or leaking
boom folding control valve
(WP 0172 00).

d. Replace damaged or leaking
boom folding cylinder(s) (WP
0253 00).

e. Replace the over-center valve
(WP 0182 00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point no.
11 (WP 0188 00).

b. Troubleshoot pump control
circuit (611 solenoid) [(WH
00-8 and[WP 0048 00-
50).

c. Replace steering and
tophandler pump assembly
(WP 0242 00).

Move cab closer to the frame.
Adjust cab or proximity switch
(7210) to correct clearance.

Replace damaged or leaking
boom folding control valve(s)
(WP 0172 00).
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Table 7. Boom System Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
4. Boom Locking Pin Cylinders Not Working - | 4. Check cab proximity switch|a. Replace damaged or
Continued. (7210) and solenoid valve inoperative proximity switch
(6043) operation and wiring (WP 0076 00).
(WP 0048 00-30). b. Replace damaged or faulty
solenoid valve (WP 0171 00).

5. Inspect locking pin cylinders
and hydraulic line and hoses
for damage and signs of
leakage.

6. Inspect
damage.

locking pins for

7. Inspect double pilot operated
check valve mounted on the
locking pin cylinder for
damage or leaking.

a. Tighten loose connections.

b. Replace damaged or leaking
lines and hoses (WP 0178 00).

. Replace damaged or leaking
locking pin cylinder(s) (WP
0254 00).

Check for frame or boom support
damage.

Replace double pilot operated
check valve (WP 0182 00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Tophandler Will
Rearward Properly.

Not

Tilt

Forward or

1. Check for any active
tophandler error code(s).

2. Check operation of all

tophandler functions.

3. Inspect tophandler control
valve, lines, hoses, and tilt
cylindersfor damage, leaks, or

obstructions.  Check  the loose connections (WP 0183
tophandler  hose  quick- 00).
disconnect fittings  for | c. Connect any disconnected
connection. quick-disconnect fittings (WP
0188 00).
d. Replace damaged or leaking
tilt cylinder (WP 0255 00).
4. Check tophandler control | Replace damaged or leaking
valve solenoids 6010 and 6011 | solenoid (WP 0171 00).
for damage or leaking.
WARNING

Injury or death can occur during manual operation of

the hydraulic function.

CAUTION

Be careful not to lose the small orifice plug inside the
solenoid valve body when removing the solenoid.

Perform troubleshooting for

active error code(s) (WP 000
00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and|WP 004§ 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).

a. Remove any obstructions.
b. Replace any damaged line,
hoses, or fittings, and tighten
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

1. Tophandler Will Not Tilt Forward or |5. Check for proper operation. |a Replace damaged or faulty
Rearward Properly - Continued. Start the engine (TM 10-3930- solenoid (WP 0171 00).

675-10). Disconnect  the | b. Replace the tilt-over cylinder
connector from the 6010 and valve.

6011 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweler's
screwdriver to pressthe button
momentarily to  manually
activate the tilt function.
Check both solencidsthe same

way.

2. Tophandler Will Not Oscillate (Level) |1l Check for any active| Perform troubleshooting for

Properly. tophandler error code(s). active error code(s)
00).
2. Check operation of dl|a If no tophandler functions
tophandler functions. operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control
circuit (611 solenoid) [(WH
[0048] 00-8 and[WP 0048 00-
50).

c. Replace steering and
tophandler pump assembly
(WP 0242 00).

3. Inspect tophandler control | & Remove any obstructions.
valve, lines, hoses, and|b. Replace any damaged line,
oscillation  cylinders  for hoses, or fittings, and tighten
damage, leaks, or obstructions. loose connections (WP 0183
Check the tophandler hose 00).
quick-disconnect fittings for | c. Connect any disconnected
connection. quick-disconnect fittings (WP
0183 00).

d. Replace damaged or leaking
oscillation cylinder or
tophandler control valve (WP
0251 00).

4. Inspect oscillation wear plates | Replace any worn or damaged
for damage and wear. wear plates (WP 0147 00).

5. Check tophandler control | Replace damaged or leaking
valve solenoids 6035 and 6036 | solenoid (WP 0171 00).
for damage or leaking.
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Tophandler Will Not Oscillate(L evel) Properly
- Continued.

3. Tophandler Will Not Sideshift Properly.

WARNING

Injury or death can occur during manual operation of

the hydraulic function.

6. Check for proper operation.
Start the engine (TM 10-3930-
675-10). Disconnect  the
connector from the 6035 and
6036 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweler's
screwdriver to pressthe button
momentarily to  manually
activate the oscillate function.
Check both solenoidsthe same

way.

1. Check for any active
tophandler error code(s).

2. Check  operation of 4l
tophandler functions.

3. Inspect  tophandler control
valve, lines, hoses, and
sideshift cylindersfor damage,
leaks, or obstructions. Check
the tophandler hose quick-
disconnect fittings  for
connections.

a. If the function does not
activate, remove the solenoid
and inspect (WP 0171 00).

b. Replace damaged or faulty
solenoid (WP 0171 00).

c. Replace the oscillate over-
center valve.

Perform troubleshooting for

active error code(s)
00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and[WP 0048 00-
50).

c. Replace steering and
tophandler pump assembly
(WP 0242 00).

a. Remove any obstructions.

b. Replace any damaged line,
hoses, or fittings, and tighten
loose connections (WP 0183
00).

c. Connect any disconnected
quick-disconnect fittings (WP
0183 00).

d. Replace damaged or leaking
sideshift cylinder (WP 0256
00) or tophandler control valve
(WP 0251 00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Tophandler Will Not Sideshift Properly -
Continued.

4. Tophandler Spreader Will Not Open or Close
Properly.

4. Inspect sideshift wear plates
for damage or wear.

5. Check tophandler control
valve solenoids 6020 and 6021
for damage or leaking.

WARNING

Injury or death can occur during manual operation of

the hydraulic function.

CAUTION

Be careful not to lose the small orifice plug inside the
solenoid valve body when removing the solenoid.

6. Check for proper operation.
Start the engine (TM 10-3930-
675-10). Disconnect  the
connector from the 6020 and
6021 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweer's
screwdriver to pressthe button
momentarily to  manually
activate the sideshift function.
Check both solenoidsthe same
way.

1. Check for any active
tophandler error code(s).

2. Check  operation of 4l

tophandler functions.

Replace any worn or damaged
wear plates (WP 0147 00).

Replace damaged or leaking
solenoid (WP 0171 00).

Replace damaged or faulty
solenoid (WP 0171 00).

Perform troubleshooting for

active error code(s) (WP 000
00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and[WP 0048 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Tophandler Spreader Will Not Open or Close
Properly - Continued.

3. Check position of twistlocks.
The spread will not operate
when the twistlocks are not in
the UNLOCKED position.

4. Check operation of the forklift
kit proximity switchesand cam
mechanism.

5. Inspect lines, hoses, and
spreader motor for damage,
leaks, or obstructions. Check
the tophandler hose quick-
disconnect fittings  for
connection.

6. Inspect both spreader chains
and sprockets for damage,
wear, tightness, or
obstructions.

7. Inspect spreader wear plates
for damage or wear.

8. Check tophandler  control
valve solenoids 6018 and 6019
for damage or leaking.

WARNING

Injury or death can occur during manual operation of

the hydraulic function.

CAUTION

Be careful not to lose the small orifice plug inside the
solenoid valve body when removing the solenoid.

Place twistlocksin the
UNLOCKED position. If
twistlocks do not operate, ensure
cab isin operational position.

Ensure both proximity switches
areactivated and cam mechanism
operates properly.

a. Remove any obstructions.

b. Replace any damaged line,
hoses, or fittings, and tighten
loose connections (WP 0183
00).

c. Connect any disconnected
quick-disconnect fittings (WP
0183 00).

d. Replace damaged or leaking
spreader motor (WP 0167 00).

Replaceor adjust damaged, worn,
or loose spreader chains (WP
0168 00).

Replace any worn or damaged
wear plates (WP 0147 00).

Replace damaged or leaking
solenoid (WP 0171 00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Tophandler Spreader Will Not Open or Close
Properly - Continued.

5. Tophandler Will Not Rotate Left or Right
Properly.

9. Check for proper operation.
Start the engine (TM 10-3930-
675-10). Disconnect  the
connector from the 6018 and
6019 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweler's
screwdriver to pressthe button
momentarily to  manually
activate the spreader function.
Check both solenoidsthe same
way.

1. Check for any active
tophandler error code(s).

2. Check  operation of dll

tophandler functions.

3. Inspect tophandler control
valve, lines, hoses, and
slewing motors for damage,
leaks, or obstructions. Check
the tophandler hose quick-
disconnect fittings  for
connections.

a Replace damaged or faulty
solenoid (WP 0171 00).

b. Replace the spreader motor
over-center valve (WP 0167

00).
c. Replace  spreader  motor
assembly (WP 0167 00).

Perform troubleshooting for

active error code(s)
00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control
circuit (611 solenoid) [(WH

00-8 and[WP 0048 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).

a. Remove any obstructions.

b. Replace any damaged line,
hoses, or fittings, and tighten
loose connections (WP 0183
00).

c. Connect any disconnected
quick-disconnect fittings (WP
0183 00).

d. Replace damaged or leaking
slewing motor (WP 0166 00).

0007 00-84



TM 10-3930-675-24-1

TROUBLESHOOTING PROCEDURES (NON-ERROR CODE) - CONTINUED

0007 00

Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. Tophandler Will Not Rotate Left or Right
Properly - Continued.

6. Tophandler Twistlocks Will Not Rotate
Properly.

4. Remove the dewing gear

covers and inspect slewing
gear and pinions for damage,
wear, or obstructions.

5. Check tophandler  control

valve solenoids 6008 and 6009
for damage or leaking.

WARNING

Injury or death can occur during manual operation of

the hydraulic function.

CAUTION

Be careful not to lose the small orifice plug inside the
solenoid valve body when removing the solenoid.

6. Check for proper operation.

Start the engine (TM 10-3930-
675-10). Disconnect  the
connector from the 6008 and
6009 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweer's
screwdriver to pressthe button
momentarily to  manually
activate the rotate function.
Check both solenoidsthe same

way.

1. Check for any active

tophandler error code(s).

a. Replace any worn or damaged
slewing motor and pinion (WP
0166 00).

b. Replace damaged or worn
slewing gear (WP 0244 00).

Replace damaged or leaking
solenoid (WP 0171 00).

a If the function does not
activate, remove the solenoid
and inspect (WP 0171 00).

b. Replace damaged or faulty
solenoid (WP 0171 00).

c. Replace the slewing motor
over-center vave (WP 0166

00).
d. Replace  dewing  motor
assembly (WP 0166 00).

Perform troubleshooting for

active error code(s)
00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Tophandler Twistlocks Will
Properly - Continued.

Not

Rotate

2. Check operation of all
tophandler functions.

3. Check position of cab.
Twistlocks will not operate
when the cab is not in the
operational position.

4. Check position of twistlock
cylinder bypass valves. With
tophandler in  operational
position, left side valve points
forward and right side valve
points back.

5. Inspect bypass valves, lines,
hoses, and twistlock cylinders

for damage, leaks, or
obstructions.  Check  the
tophandler  hose  quick-
disconnect fittings  for
connection.

6. Inspect twistlocks and linkage
aams for damage or
obstructions.

7. Check tophandler  control
valve solenoids 6039 and 6040
for damage or leaking.

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and| WP 0048 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).

Place cab in operational position
(TM 10-3930-675-10).

Place both valvesin proper
position.

a. Remove any obstructions.

b. Replace any damaged bypass
valve line, hoses, or fittings,
and tighten loose connections
(WP 0183 00).

c. Connect any disconnected
quick-disconnect fittings (WP
0183 00).

d. Replace damaged or leaking
twistlock cylinder (WP 0175
00).

a. Remove obstructions.
b. Replace damaged twistlock or
linkage (WP 0260 00).

¢. Replace damaged or leaking
solenoid (WP 0171 00).
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Table 8. Tophandler System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. Tophandler Twistlocks Will
Properly - Continued.

Not

Rotate

WARNING

Injury or death can occur during manual operation of

the hydraulic function.

CAUTION

Be careful not to lose the small orifice plug inside the
solenoid valve body when removing the solenoid.

8. Check for proper operation.
Start the engine (TM 10-3930-
675-10). Disconnect  the
connector from the 6039 and
6040 solenoids. Locate the
small brass button between the
two connector pins on the
solenoid. Use a jeweer's
screwdriver to pressthe button
momentarily to  manually
activate the twistlock function.
Check both solenoidsthe same

way.

a. If the function does not
activate, remove the solenoid
and inspect (WP 0171 00).

b. Replace damaged or faulty
solenoid (WP 0171 00).

¢. Replace twistlock double pilot
operated check valve (WP
0175 00).
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Table 9. Bogie Wheel System Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Bogie Wheels Will Not Lift or Lower.

1. Check operation of all

tophandler functions.

2. Check clearance of cab

proximity — switch  (7210)
between cab and frame. Move
thecabtothetransport position
(TM 10-3930-675-10).

NOTE
DO NOT adjust proximity switch (7210) beyond end of

enclosure.

. Inspect bogie wheel dliderails

and locking collar/bogie screw
for obstructions.

. Check position of bogie

pressure valve.

. Inspect boom folding control

valve for damage and signs of
leakage.

. Check cab proximity switch

(7210) and solenoid valve
(6043) operation and wiring

00-30).

. Inspect bogie wheel cylinders

and hydraulic lines and hoses
and boom folding control
valve for damage and signs of
leakage.

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and|WP 0048 00-
50).

c. Replace steering and
tophandler pump assembly
(WP 0242 00).

Move cab closer to the frame.
Adjust cab or proximity switch
(7210) to correct clearance.

Removeobstructionsand cleanas
required.

Place bogie pressure valvein the
CLOSED position (TM 10-3930-
675-10).

Replace damaged or leaking
boom folding control valve(s)
(WP 0172 00).

a Replace damaged or
inoperative proximity switch
(WP 0076 00).

b. Replace damaged or faulty
solenoid valve (WP 0171 00).

a. Tighten loose connections.

b. Replace damaged or leaking
lines and hoses (WP 0182 00).

. Replace damaged or leaking
boom folding control valve
(WP 0172 00).
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Table 9. Bogie Wheel System Troubleshooting Procedures (Non-Error Code) - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Bogie Wheels Will
Continued.

Not Lift or

L ower

d. Replace damaged or leaking
bogie whedl cylinder(s) (WP
0233 00).

e. Replace the over-center valve
(WP 0182 00).

Table 1D. Forklift Kit Troubleshooting Procedures (Non-Error Code).

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Fork Functions Not Working Properly.

1. Check for any active
tophandler error code(s).

2. Check operation of all

tophandler functions.

3. Check operation of the forklift
kit proximity switchesand cam
mechanism.

. Inspect lines, hoses, and
cylinders for damage or lesks.
Check the tophandler hose
quick-disconnect fittings for
connection.

5. Inspect fork wear plates and
shaft diding surfaces for
damage, wear, or obstructions.

6. Inspect  forklift  hydraulic
valves for damage or leaking.

Perform troubleshooting for

active error code(s) (WP 000
00).

a If no tophandler functions
operate, check tophandler
pump pressure at test point 11
(WP 0188 00).

b. Troubleshoot pump control

circuit (611 solenoid)

00-8 and|WP 0048 00-
50).
c. Replace steering and

tophandler pump assembly
(WP 0242 00).

Ensure both proximity switches
are active and cam mechanism
operates properly.

a. Replace any damaged line,
hoses, or fittings, and tighten
loose connections (WP 0183
00).

b. Connect any disconnected
quick-disconnect fittings (WP
0183 00).

. Replace damaged or leaking
cylinder (WP 0261 00).

Remove any obstructions.
b. Replace any worn or damaged
wear plates.

Replace any damaged or leaking
hydraulic valves (WP 0184 00).
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Table 11. Autolube System Not L ubricating Properly (USMC Only)
Troubleshooting Procedures (Non-Error Code).
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Autolube System Not Lubricating Properly
(UsMC Only).

1. Ensure Autolube reservoir is
filled above 1/4 or more and
lubricant is of proper type.

2. Check operation of Autolube
pump.

3. Locate the main distribution
valve located in the storage
compartment  under  the
batteries. Inspect for damage
and operation.

4. Check dl of the Autolube
system lubrication points for
signs of lubrication emerging.
A lube point with no signs of
lubrication over a period of
several lube cycles may
indicate a “plugged” Iube
point.

5. Check for lubricant leaking
from pressure limiting valve
located on the side of the pump
assembly.

6. Usethe Autolubetubinglayout
diagram 00-55) to
trace the identified tube to the
secondary distribution valve.

Consult the Lubrication
Instruction 00) for
lubricant type and filling
instructions.

a. Initiate a manual pump cycle
00).

b. Perform troubleshooting
procedurefor “ Autolube Pump
Not Working (USMC Only)” in
this work package.

a. Observeif thepinismovingin
and out during amanual cycle.

b. Replace damaged main
distribution valve.

a. At any suspected lube point;
remove the Autolube tubing
and fitting. Install a grease
fitting (part #160) and try to
manualy lubricate with a

grease gun.
b. Repair any “plugged” lube
point and reinstall the

Autolube fitting and tubing.

a. Disconnect each outlet tube
one at a time at the main
distribution valve.

b. Identify the tube that had
pressure  on it  when
disconnected.

¢. Reconnect the tubes and run a
manual lube cycle.

a. Disconnect each outlet tube at
the secondary distribution
valve one at a time until you
identify the one with pressure
onit.

b. Use the tubing layout diagram
to trace the identified tube to
the “plugged” lube point.
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Table 1l. Autolube System Not L ubricating Properly (USM C Only)
Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Autolube System Not Lubricating Properly
(USMC Only) - Continued.

7. At the “plugged” lube point,

remove the Autolube tubing
and fitting. Install a grease
fitting (part #160) and try to
manually Ilubricate with a
grease gun.

8. If no“plugged” lube pointsare

found, run amanual lube cycle
and disconnect theinlet tube at
each secondary distribution
valve to identify the tube with
pressure on it.

9. Inspect all Autolube system

tubing and fittings for damage
or wear.

a Repair the “plugged” lube
point and reinstall the
Autolube fitting and tubing.

b. Runamanual lube cycletotest
the “plugged” Ilube point
repair.

Replace non-functioning or
“plugged” secondary distribution
valve.

Replace any damaged or worn
tubing or fittings.

Table 12. Autolube Pump Not Working (USM C Only)
Troubleshooting Procedures (Non-Error Code).

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Autolube Pump Not Working (USM C Only).

1. Check circuit breaker F34 for

trip.

2. Inspect Autolube pump for

damage.

3. Enter “EXTRA FUNC’

10(13) in the diagnostic menu.
Use the + keys to activate
pump control circuit. “SET
OUTPUT SIG” should be “1”
when activated.

4. 1f LED light on Autolube

pump printed circuit board is
not on, check voltage (24V) at
X174B pin 2.

a Reset circuit breaker as
required.

b. Replace damaged or faulty
circuit breaker (WP 0074 00).

Replace damaged Autolube
pump.

Removethe plastic plug fromthe
front of the Autolube pump.
Check if theleft LED light onthe
pump printed circuit board is on.
Push the button on the PC board
for two seconds to activate a
manual cycle.

a. If novoltage (24V) isfound at
X174B pin 2, check
connection of wire A174B2 at
ECU (792) pin 60.

b. Check continuity of wire
A174B2.

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace ECU (792) (WP 0080
00).
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Table 12. Autolube Pump Not Working (USM C Only)
Troubleshooting Procedures (Non-Error Code) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Autolube Pump Not Working (USMC Only) -
Continued.

5. Accessthe relay boards inside
the cab distribution box.
Activate the pump control
circuit again and check voltage
(24V) at XK1 pin 8.

6. Remove relay 3018 and test
(WP 0113 00).

7. Activate the pump control
circuit again and check voltage
(24V) at XK1 pin9and pin 3.

8. Activate the pump control
circuit again and check voltage
(24V) at X31 pin 8.

9. Locatethe 2-pin connector and
harness that leads to the pump

assembly in the battery
compartment  behind  the
batteries. Unplug the

connector and test for voltage
(24V) between the two pins of
the harness with the pump
control circuit activated.

a. If novoltage (24V) isfound at
XK1 pin8, check continuity of
wires 476 and A476.

b. Repair or replace damaged
wires or connectors (WP 0113
00).

Replace damaged or faulty relay
(WP 0074 00).

a. If novoltage (24V) isfound at
XK 1 pin 9, check circuit
breaker F34 and continuity of
wire A341.

b. If no voltage (24V) isfound at
XK1pin3, replacerelay 3018.

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
X31 pin 8, check continuity of
wire A318.

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If voltage (24V) is present,
replace the autol ube pump.

b. If voltage (24V) is not present,
check the continuity of wires
GY and BK in the pump
harness and the ground
connection of wireA319 at 37-
linthecab distribution box in
the cab.

c. Replace damaged or open
Autolube harness.
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. Solar Charger Not Working (USMC Only)

Troubleshooting Procedures (Non-Error Code).

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Solar Charger Not Working (USMC Only).

1. Inspect solar panel and wiring
connections for damage and
connection.

2. Check for blown 2 amp fuse
located in the fuse holder on
the RED wire connected to the
master switch battery side

terminal (WP 0048 00-33).

3. Inspect 24V Pulse module for
damage and connection
00-33). Blinking red
LED on 24V Pulse module
indicates voltage is connected
and unit is operating.

Replace damaged solar panel
(WP 0109 00).

Replace blown 2 amp fuse (WP
0109 00).

Replace damaged/non-
functioning 24V Pulse module
(WP 0109 00).

END OF WORK PACKAGE
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING

0008 00

THIS WORK PACKAGE COVERS

Error Code 1311 - Injector Circuit Failure
Error Code 1312 - Injector Circuit Failure
Error Code 1313 - Injector Circuit Failure
Error Code 1314 - Injector Circuit Failure
Error Code 1315 - Injector Circuit Failure
Error Code 1321 - Injector Circuit Failure
Error Code 1322 - Injector Circuit Failure

Error Code 1323 - Injector Circuit Failure
Error Code 1324 - Injector Circuit Failure
Error Code 1325 - Injector Circuit Failure
Error Code 1331 - Injector Circuit Failure
Error Code 1332 - Injector Circuit Failure

Error Code 1951 - Injector Circuit Failure

INITIAL SETUP

Toolsand Special Tools

Test Lead, Female (Item 121 WP 0289 00)
Test Lead, Male (Item 124[ WP 0289 00)

References
TM 10-3930-675-10

-~ @

Zh

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or

solenoid wires when engineis operating.

Refer tg WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

WARNING

NOTE

Table 1. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1311 - Injector Circuit Failure.

[ —

1. Place ignition switch in OFF

position

actuator harness from engine
ECU and from 15-pin
connector at front of engine
below rocker arm cover.

a Inspect

actuator harness connector,
and 15-pin connector for

dirty,

broken, pushed back, and
extended pins.

and  disconnect

actuator harness, | Clean and repair connector(s) as
required (WP 0113 00).

corroded, bent,
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Continued.

Test All
>100K OHMS  Pins

Error Code 1311 - Injector Circuit Failure -

b.Check actuator harness,
actuator harness connector,
and 15-pin connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a Measure resistance from
actuator harness connector
pin 9 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 9 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

Test All

350-1230
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED

0008 00

Table 1. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1311 - Injector Circuit Failure -
Continued.

c. Measure resistance from
actuator harness connector
pin 10 to all other pinsin
actuator harness connector.
Resistance  should be
greater than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 10 to all other pinsin
sensor harness connector.
Resistance  should be
greater than 100k Ohms.

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker arm
cover (WP 0052 00).
Disconnect internal actuator
harness from 15-pin
connector.

a Inspect actuator harness
connector, engine ECU
connector, and 15-pin
connector  for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirt or
moisturein or on connector
and for missing or damaged
connector seals.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harnessfrom
15-pin connector and from
no. 1 injector solenoid.

a If resistance is not as
specified, repair or replace
connectors (WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a If resistance is not as
specified, repair or replace
connectors (WP 0113 00).

b. If interna actuator harness
requires replacement, notify
SRA.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1311 - Injector Circuit Failure -
Continued.

a. Mesasure resistance from 15-
pin connector pin 1 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measureresistance from 15-
pin connector pin 2 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 2. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1312 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and from 15-pin
P connector at front of engine
below rocker arm cover.

a. Inspect actuator harness, | Clean and repair connector(s) as
actuator harness connector, | required (WP 0113 00).
and 15-pin connector for
dirty, corroded, bent,
broken, pushed back, and
extended pins.

b.Check actuator harness, | Remove dirt and moisture from
actuator harness connector, | connector. Replace missing or
and 15-pin connector for dirt | damaged connector seals (WP
or moisture in or on|011300).
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a. Measure resistance from | a If resistanceisnot asspecified,
actuator harness connector repair or replace connectors
pin 3 to al other pins in (WP 0113 00).
actuator harness connector. | b. If internal actuator harness
Resistance should be greater requires replacement, notify
than 100k Ohms. SRA.
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 2. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1312 - Injector Circuit Failure -
Continued.

b.Measure resistance from
actuator harness connector
pin 3 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

c.Measure resistance from
actuator harness connector
pin 4 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 4 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker arm
cover (WP 0052 00).
Disconnect internal actuator
harness from 15-pin
connector.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify

350-1232
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 2. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1312 - Injector Circuit Failure -
Continued.

a Inspect actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirt or

moisture in or on connector
and for missing or damaged
connector seals.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
15-pin connector and from no.
5 injector solenoid.

a. Measure resistance from 15-
pin connector pin 9 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measureresistance from 15-
pin connector pin 10 to all
other pins in connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF

position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

0008 00-7



TM 10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 2. Error Code 1311 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1312 - Injector Circuit Failure -
Continued.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).

should be 0.5 to 1.5 Ohms.
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or

solenoid wires when engineis operating.

Table 3. Error Code 1313 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1313 - Injector Circuit Failure.

-

1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and from 15-pin
connector at front of engine
below rocker arm cover.

a. Inspect actuator harness,
actuator harness connector,
and 15-pin connector for

dirty, corroded, bent,
broken, pushed back, and
extended pins.

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-8
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Table 3. Error Code 1313 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1313 - Injector Circuit Failure -
Continued.

b.Check actuator harness,
actuator harness connector,
and 15-pin connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a Measure resistance from
actuator harness connector
pin 6 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify

350-1234
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Table 3. Error Code 1313 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1313 - Injector Circuit Failure -
Continued.

b.Measure resistance from
actuator harness connector
pin 6 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

c.Measure resistance from
actuator harness connector
pin 16 to all other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 16 to all other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker arm

cover (WP 0052 00).
Disconnect internal actuator
harness from 15-pin
connector.

a Inspect actuator harness
connector, engine ECU
connector, and  15-pin
connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirt or

moisture in or on connector
and for missing or damaged
connector seals.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 3. Error Code 1313 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1313 - Injector Circuit Failure -
Continued.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
15-pin connector and from no.
3injector solenoid.

a. Mesasure resistance from 15-
pin connector pin 5 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measureresistance from 15-
pin connector pin 6 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).

0008 00-11
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\-\.

WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 4. Error Code 1314 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1314 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and from 15-pin
P connector at front of engine
below rocker arm cover.

a. Inspect actuator harness, | Clean and repair connector(s) as
actuator harness connector, | required (WP 0113 00).
and 15-pin connector for
dirty, corroded, bent,
broken, pushed back, and
extended pins.

b.Check actuator harness, | Remove dirt and moisture from
actuator harness connector, | connector. Replace missing or
and 15-pin connector for dirt | damaged connector seals (WP
or moisture in or on|011300).
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a. Measure resistance from | a If resistanceisnot asspecified,
actuator harness connector repair or replace connectors
pin 2 to al other pins in (WP 0113 00).
actuator harness connector. | b. If internal actuator harness
Resistance should be greater requires replacement, notify
than 100k Ohms. SRA.

0008 00-12



™

10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED

0008 00

Table 4. Error Code 1314 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1314 - Injector Circuit Failure -
Continued.

b.Measure resistance from
actuator harness connector
pin 2 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

c.Measure resistance from
actuator harness connector
pin 1 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 1 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify

350-1236
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Table 4. Error Code 1314 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1314 - Injector Circuit Failure -
Continued.

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker am
cover (WP 0052 00).
Disconnect internal  actuator
harness from 15-pin connector.

a Inspect actuator harness
connector, engine ECU
connector, and  15-pin

connector for dirty, corroded,
bent, broken, pushed back,
and extended pins.

b.Check actuator harness
connector, engine ECU
connector, and  15-pin

connector for dirt or moisture
in or on connector and for
missing or damaged
connector sedls.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
15-pin connector and from no.
6 injector solenoid.

a. Measure resistance from 15-
pin connector pin 11 to all
other pins in connector.
Resistance should be greater
than 100k Ohmes.

b. Measure resistance from 15-
pin connector pin 12 to all
other pins in connector.
Resistance should be greater
than 100k Ohmes.

5. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot as specified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceis not as specified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator
requires replacement,
SRA.

harness
notify

0008 00-14
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 4. Error Code 1314 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1314 - Injector Circuit Failure -
Continued.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).

should be 0.5 to 1.5 Ohms.
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or

solenoid wires when engineis oper ating.

Table 5. Error Code 1315 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1315 - Injector Circuit Failure

[ —

1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and from 15-pin
connector at front of engine
below rocker arm cover.

a. Inspect actuator harness,
actuator harness connector,
and 15-pin connector for

dirty, corroded, bent,
broken, pushed back, and
extended pins.

Clean and repair connector(s) as
required (WP 0113 00).
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 5. Error Code 1315 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1315 - Injector Circuit Failure -
Continued.

b.Check actuator harness,
actuator harness connector,
and 15-pin connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a Measure resistance from
actuator harness connector
pin 7 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify

350-1238
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Table 5. Error Code 1315 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1315 - Injector Circuit Failure -
Continued.

b.Measure resistance from
actuator harness connector
pin 7 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

c.Measure resistance from
actuator harness connector
pin 8 to al other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 8 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker arm

cover (WP 0052 00).
Disconnect internal actuator
harness from 15-pin
connector.

a Inspect actuator harness
connector, engine ECU
connector, and  15-pin
connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirt or

moisture in or on connector
and for missing or damaged
connector seals.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

0008 00-17
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Table 5. Error Code 1315 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1315 - Injector Circuit Failure -
Continued.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
15-pin connector and from no.
2 injector solenoid.

a. Mesasure resistance from 15-
pin connector pin 3 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measureresistance from 15-
pin connector pin 4 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistance is as specified,
replaceengine ECU (WP 0079
00 00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).

0008 00-18



TM 10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 6. Error Code 1321 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1321 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and from 15-pin
P connector at front of engine
below rocker arm cover.

a. Inspect actuator harness, | Clean and repair connector(s) as
actuator harness connector, | required (WP 0113 00).
and 15-pin connector for
dirty, corroded, bent,
broken, pushed back, and
extended pins.

b.Check actuator harness, | Remove dirt and moisture from
actuator harness connector, | connector. Replace missing or
and 15-pin connector for dirt | damaged connector seals (WP
or moisture in or on|011300).
connector and for missing or
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness and sensor
harness from engine ECU and
actuator harness from 15-pin
connector at front of engine
below rocker arm cover.
Perform the  following
resistance checks.

a. Measure resistance from | a If resistanceisnot asspecified,
actuator harness connector repair or replace connectors
pin 26 to al other pins in (WP 0113 00).
actuator harness connector. | b. If internal actuator harness
Resistance should be greater requires replacement, notify
than 100k Ohms. SRA.

0008 00-19
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Table 6. Error Code 1321 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1321 - Injector Circuit Failure -
Continued.

b.Measure resistance from
actuator harness connector
pin 26 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

Measure resistance from
actuator harness connector
pin 36 to all other pins in
actuator harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 36 to al other pins in
sensor harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify

350-1240
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Table 6. Error Code 1321 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1321 - Injector Circuit Failure -
Continued.

3. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU. Remove rocker arm
cover (WP 0052 00).
Disconnect internal actuator

harness from 15-pin

connector.

a Inspect actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check actuator harness
connector, engine ECU
connector, and 15-pin
connector for dirt or

moisture in or on connector
and for missing or damaged
connector seals.

4. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
15-pin connector and from no.
4 injector solenoid.

a. Measure resistance from 15-
pin connector pin 7 to al
other pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measureresistance from 15-
pin connector pin 8 to all
other pins in connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

0008 00-21



TM 10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 6. Error Code 1321 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1321 - Injector Circuit Failure -
Continued.

6. Measure resistance  from
injector solenoid pin A to pin
B. Resistance should be 0.5 to
1.5 Ohms.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
injector solenoid and remove
injector solenoid wires from
solenoid.

8. Measure resistance from post
to post on solenoid. Resistance

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

If resistance is hot as specified,
replace injector (WP 0215 00).

should be 0.5 to 1.5 Ohms.
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or

solenoid wires when engineis operating.

Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure.

[ —

1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

a. Inspect actuator harness and
ECU connector for dirty,

corroded, bent, broken,
pushed back, and extended
pins.

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-22
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Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

b. Check actuator harness and
ECU connector for dirt or
moisture in or on connector
and for missing or damaged
connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Install jumper wire
from pin 1 to pin 2 a 15-pin

connector, actuator harness
side.
3. Measure resistance  from

actuator harness connector pin
9to actuator harness connector
pin 10. Resistance should be
less than 10 Ohms.

<10 OHMS

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1242
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Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

Test All
Pins

>100K OHMS

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from ECU engine.

a. Measure resistance from
actuator harness connector
pin 9 to all pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 9 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

c.Measure resistance from
actuator harness connector
pin 10 to al pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

Test All

350-1230
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Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

d.Measure resistance from
actuator harness connector
pin 10 to al pinsin sensor
harness connector.
Resistance should be greater
than 100k Ohms.

5. Place ignition switch in OFF
position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a Measure resistance from
actuator harness connector
pin9toengineblock ground.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 10 to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1243

0008 00-25
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

6. Place ignition switch in OFF
position. Remove rocker arm
cover (WP 0052 00).
Disconnect injector solenoid
connector from no. 1 injector
solenoid and internal actuator

harness from 15-pin

connector.

a Inspect internal actuator
harness  and injector

solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 1
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

0008 00-26
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and  disconnect  injector
solenoid wires from solenoid.

a. Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

If resistance is not as specified,
notify SRA to replaceinternal
actuator harness.

<10 OHMS

350-1244

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

a If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector solenoid
wires.

0008 00-27
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00

Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -|9. Place ignition switch in OFF
Continued. position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Mesasure resistance from pin | If resistance is not as specified,
1 (or A) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin | If resistance is not as specified,
2 (or B) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.

pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

Test Test

All Pins All Pins
Except Except

Pin B Pin A

>100K OHMS >100K OHMS o

10.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 1 injector solenoid.

0008 00-28
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 7. Error Code 1322 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1322 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
1 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

350-1246

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

>100K OHMS

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-29
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

P a. Inspect actuator harness and | Clean and repair connector(s) as
ECU connector for dirty, | required (WP 0113 00).
corroded, bent, broken,
pushed back, and extended
pins.

b. Check actuator harness and | Remove dirt and moisture from
ECU connector for dirt or | connector. Replace missing or
moisture in or on connector | damaged connector seals (WP
and for missing or damaged | 0113 00).
connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Install jumper wire
from pin 9 to pin 10 at 15-pin
connector, actuator harness
side.

3. Measure resistance from | a. If resistanceisnot asspecified,
actuator harness connector pin repair or replace connectors
3topin4. Resistanceshould be (WP 0113 00).
less than 10 Ohms. b. If engine harness requires

replacement, notify SRA.

0008 00-30
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

&

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from engine ECU.

a. Measure resistance from
actuator harness connector
pin 3 to all pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 3 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

<10 OHMS

350-1247

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-31
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

c.Measure resistance from
actuator harness connector
pin 4 to all pins in actuator
harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 4 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

5. Place ignition switch in OFF
position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1248

0008 00-32



TM 10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED

0008 00

Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

a. Measure resistance from
actuator harness connector
pin 3toengineblock ground.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from

actuator harness connector
pin4toengineblock ground.
Resistance should be greater
than 100k Ohms.

6. Place ignition switch in OFF
position. Remove rocker arm
cover (WP 0052 00).
Disconnect injector solenoid
connector from no. 5 injector
solenoid and internal actuator

harness from 15-pin

connector.

a Inspect internal actuator
harness  and injector

solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

>100K OHMS

350-1249

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-33
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 5
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

0008 00-34
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

<10 OHMS

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and  disconnect  injector
solenoid wires from solenoid.

a. Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtal nut. Resistance
should belessthan 10 Ohms.

350-1244

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

0008 00-35
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00

Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -|9. Place ignition switch in OFF
Continued. position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Mesasure resistance from pin | If resistance is not as specified,
1 (or A) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin | If resistance is not as specified,
2 (or B) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.

pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

Pin A
Test Test
All Pins All Pins
Except Except
PinB Pin A
>100K OHMS 350-1245

10. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 5 injector solenoid.

0008 00-36
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 8. Error Code 1323 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1323 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
5 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

350-1246

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-37
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0008 00

-~ ©®

Zh

WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure.

—

1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

a Inspect actuator harness
and ECU connector for
dirty, corroded, bent,
broken, pushed back, and
extended pins.

b. Check actuator harness and
ECU connector for dirt or
moisturein or on connector
and for missing or damaged
connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
armcover. Install jumper wire
from pin 5 to pin 6 at 15-pin
connector, actuator harness
side.

3. Measure resistance from
actuator harness connector
pin 6 to pin 16. Resistance
should be less than 10 Ohms.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a If resistance is not as
specified, repair or replace
connectors (WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-38
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Continued.

Error Code 1324 - Injector Circuit Failure -

<10 OHMS

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from engine ECU.

a Measure resistance from
actuator harness connector
pin 6 to all pins in actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 6 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

350-1250

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-39
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure -
Continued.

c.Measure resistance from
actuator harness connector
pin 16 to al pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 16 to all pinsin sensor
harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

5. Place ignition switch in OFF
position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1251

0008 00-40
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Continued.

Error Code 1324 - Injector Circuit Failure -

a. Measure resistance from
actuator harness connector
pin 6to engineblock ground.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 16 to engine block
ground. Resistance should
be greater than 100k Ohms.

\

>100K OHMS

6. Place ignition switch in OFF
position. Remove rocker arm
cover (WP 0052 00).
Disconnect injector solenoid
connector from no. 3 injector
solenoid and internal actuator
harness from 15-pin
connector.

a Inspect internal  actuator
harness  and injector
solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

7

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1252

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-41
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure -
Continued.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 3
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

0008 00-42
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure -
Continued.

<10 OHMS

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and disconnect  injector
solenoid wires from solenoid.

a. Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

350-1244

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

a If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

0008 00-43
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00

Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure -| 9. Place ignition switch in OFF
Continued. position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Mesasure resistance from pin | If resistance is not as specified,
1 (or A) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin | If resistance is not as specified,
2 (or B) on internal harness | notify SRA to replaceinterna
side of actuator harness 15- | actuator harness.

pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

Test Test
All Pins Al Pins
Except Except
Pin B Pin A

>100K OHMS 350-1245

10. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 3 injector solenoid.

0008 00-44
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 9. Error Code 1324 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1324 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

350-1246

>100K OHMS

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
3 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-45
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 1D. Error Code 1325 - I njector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

P a. Inspect actuator harness and | Clean and repair connector(s) as
ECU connector for dirty, | required (WP 0113 00).
corroded, bent, broken,
pushed back, and extended
pins.

b. Check actuator harness and | Remove dirt and moisture from
ECU connector for dirt or | connector. Replace missing or
moisture in or on connector | damaged connector seals (WP
and for missing or damaged | 0113 00).
connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Install jumper wire
frompin11topin12at 15-pin
connector, actuator harness
side.

3. Measure resistance from | a. If resistanceisnot asspecified,
actuator harness connector pin repair or replace connectors
1topin 2. Resistanceshould be (WP 0113 00).
less than 10 Ohms. b. If engine harness requires

replacement, notify SRA.

0008 00-46
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

<10 OHMS

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from engine ECU.

a Measure resistance from
actuator harness connector
pin 1 to all pins in actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 1 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

350-1253

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-47
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

c.Measure resistance from
actuator harness connector
pin 2 to all pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 2 to al pins in sensor
harness connector.

Resistance should be greater
than 100k Ohms.

~ Test All
Pins

>100K OHMS

5. Place ignition switch in OFF
position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1254

0008 00-48
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

U
)

©,

J

a. Measure resistance from
actuator harness connector
pin 1toengineblock ground.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 2to engineblock ground.
Resistance should be greater
than 100k Ohms.

>100K OHMS

6. Place ignition switch in OFF
position. Remove rocker arm
cover (WP 0052 00).
Disconnect injector solenoid
connector from no. 6 injector
solenoid and internal actuator

harness from 15-pin

connector.

a Inspect internal  actuator
harness  and injector
solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1255

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-49
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 6
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the No. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the No. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

0008 00-50
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

Test
Both
Nuts

<10 OHMS

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and  disconnect  injector
solenoid wires from solenoid.

a Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtal nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtall nut. Resistance
should belessthan 10 Ohms.

350-1244

a If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replaceinjector solenoid wires
(WP 0113 00).

a If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replaceinjector solenoid wires
(WP 0113 00).

0008 00-51
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

Test
All Pins
Except
PinB

>100K OHMS

9. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Measure resistance from pin
1 (or A) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin
2 (or B) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

Test

If resistance is not as specified,
notify SRA to replaceinterna
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

All Pins
Except
Pin A

>100K OHMS

10.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 6 injector solenoid.

350-1245

0008 00-52
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 10. Error Code 1325 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1325 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
6 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

350-1246

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-53
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

. Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

P a. Inspect actuator harness and | Clean and repair connector(s) as
ECU connector for dirty, | required (WP 0113 00).
corroded, bent, broken,
pushed back, and extended
pins.

b. Check actuator harness and | Remove dirt and moisture from
ECU connector for dirt or | connector. Replace missing or
moisture in or on connector | damaged connector seals (WP
and for missing or damaged | 0113 00).
connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Install jumper wire
from pin 3 to pin 4 a 15-pin
connector, actuator harness
side.

3. Measure resistance from | a. If resistanceisnot asspecified,
actuator harness connector pin repair or replace connectors
8topin7. Resistance should be (WP 0113 00).
less than 10 Ohms. b. If engine harness requires

replacement, notify SRA.

0008 00-54
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

I»é

©

<10 OHMS

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from engine ECU.

a Measure resistance from
actuator harness connector
pin 7 to all pins in actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 7 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

350-1256

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-55
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

c.Measure resistance from
actuator harness connector
pin 8 to all pins in actuator
harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 8 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS
5. Place ignition switch in OFF

position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1238

0008 00-56
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

Y,
D)

©

J

a. Measure resistance from
actuator harness connector
pin 7 to engineblock ground.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin8toengineblock ground.
Resistance should be greater
than 100k Ohms.

>100K OHMS

6. Place ignition switch in OFF
position. Remove rocker arm
cover (Item , WP 0052 00)).
Disconnect injector solenoid
connector from no. 2 injector
solenoid and internal actuator

harness from 15-pin

connector.

a Inspect internal  actuator
harness  and injector
solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

3501257

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-57
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 2
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

0008 00-58
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

<10 OHMS

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and  disconnect  injector
solenoid wires from solenoid.

a. Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

350-1244

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

a If resistance is as specified,
notify SRA to replace interna
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

0008 00-59
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

Test
All Pins
Except
PinB

>100K OHMS

9. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Measure resistance from pin
1 (or A) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohmes.

b. Measure resistance from pin
2 (or B) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohmes.

Test

If resistance is not as specified,
notify SRA to replaceinternal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

All Pins
Except
Pin A

>100K OHMS

10.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 2 injector solenoid.

350-1245

0008 00-60
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
.Error Code 1331 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1331 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
2 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

350-1246

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-61
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
-~ ©®
_; WARNING

Injector solenoids receive high voltage when engine is operating. To avoid personal injury or death
from electrical shock, do not wear jewelry or damp clothing, and do not touch injector solenoids or
solenoid wires when engineis operating.

Table 1P. Error Code 1332 - I njector Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure. 1. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU.

P a. Inspect actuator harness and | Clean and repair connector(s) as
ECU connector for dirty, | required (WP 0113 00).
corroded, bent, broken,
pushed back, and extended
pins.

b. Check actuator harness and | Remove dirt and moisture from
ECU connector for dirt or | connector. Replace missing or
moisture in or on the| damaged connector seals (WP
connector and for missing or | 0113 00).
damaged connector seals.

2. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Install jumper wire
from pin 7 to pin 8 at 15-pin
connector, actuator harness
side.

3. Measure resistance from | a. If resistanceisnot asspecified,
actuator harness connector pin repair or replace connectors
26to pin 36. Resistance should (WP 0113 00).
be less than 10 Ohms. b. If engine harness requires

replacement, notify SRA.

0008 00-62
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

Il)é

@
<10 OHMS

4. Place ignition switch in OFF
position and  disconnect
actuator harness from engine
ECU and 15-pin connector at
front of engine below rocker
arm cover. Disconnect sensor
harness from engine ECU.

a. Measure resistance from
actuator harness connector
pin 26 to al pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 26 to al pins in sensor
harness connector.
Resistance should be greater
than 100k Ohms.

350-1258

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

0008 00-63
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

c.Measure resistance from
actuator harness connector
pin 36 to al pinsin actuator
harness connector.
Resistance should be greater
than 100k Ohms.

d.Measure resistance from
actuator harness connector
pin 36 to al pinsin sensor
harness connector.
Resistance should be greater
than 100k Ohms.

>100K OHMS

5. Place ignition switch in OFF
position and  disconnect
actuator  harness  15-pin
connector at front of engine
below rocker arm cover.
Disconnect actuator harness
connector from engine ECU.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1240

0008 00-64
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

a Measure resistance from
actuator harness connector
pin 26 to engine block
ground. Resistance should
be greater than 100k Ohms.

b.Measure resistance from
actuator harness connector
pin 36 to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

6. Place ignition switch in OFF
position. Remove rocker arm
cover (WP 0052 00).
Disconnect injector solenoid
connector from no. 4 injector
solenoid and internal actuator

harness from 15-pin

connector.

a Inspect internal  actuator
harness  and injector
solenoid connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness requires
replacement, notify SRA.

350-1259

Clean and repair connector(s) as
required (WP 0113 00).

0008 00-65
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

b.Check internal  actuator
harness  and injector
solenoid connector for dirt
or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
actuator harness from 15-pin
connector and injector
solenoid wires from no. 4
injector solenoid.

a. Measure resistance from 15-
pin connector pin 1 (or A) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

b. Measure resistance from 15-
pin connector pin 2 (or B) to
each injector pigtail nut that
connects the no. 1 injector
(resistance to one of these
nuts must be within
specifications). Resistance
should belessthan 10 Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WWP
0113 00).

a. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If internal actuator harness
requires replacement, notify
SRA.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

0008 00-66
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

<10 OHMS

8. Place ignition switch in OFF
position and  disconnect
internal actuator harness from
injector solenoid connector
and  disconnect  injector
solenoid wires from solenoid.

a. Measure resistance from pin
A (or 1) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

b. Measure resistance from pin
B (or 2) of injector solenoid
connector to injector wire
pigtail nut. Resistance
should belessthan 10 Ohms.

350-1244

a If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

a. If resistance is as specified,
notify SRA to replace internal
actuator harness.

b. If resistanceisnot as specified,
replace injector  solenoid
wires.

0008 00-67
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

Test
All Pins
Except
PinB

>100K OHMS

9. Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
internal actuator harness from
15-pin connector.

a. Measure resistance from pin
1 (or A) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin
2 (or B) on internal harness
side of actuator harness 15-
pin connector to al other
pins in connector.
Resistance should be greater
than 100k Ohms.

Test

If resistance is not as specified,
notify SRA to replaceinterna
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

All Pins
Except
Pin A

350-1245

>100K OHMS

10.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect
injector solenoid connector on
internal actuator harness from
no. 4 injector solenoid.

0008 00-68
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00
Table 1P. Error Code 1332 - Injector Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1332 - Injector Circuit Failure -
Continued.

Pin A,B

a. Measure resistance from pin
1 (or A) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

b. Measure resistance from pin
2 (or B) on solenoid
connector to engine block
ground. Resistance should
be greater than 100k Ohms.

>100K OHMS

11.Place ignition switch in OFF
position and, with rocker arm
cover removed, disconnect no.
4 injector solenoid from
internal actuator harness.

12.Measure resistance from post
to post on solenoid. Resistance
should be 0.5 to 1.5 Ohms.

If resistance is hot as specified,
notify SRA to replace internal
actuator harness.

If resistance is hot as specified,
notify SRA to replaceinterna
actuator harness.

350-1246

a. If resistance is as specified,
replace engine ECU (WP 0079
00).

b. If resistanceisnot as specified,
replaceinjector (WP 0215 00).

0008 00-69
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00

Table 1B. Error Code 1951 - I njector Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Internal Harness

External Harness

Cylinder #1 Return

0008 00-70

Error Code 1951 - Injector Circuit Failure. Notify SRA.
P 6
Cylinder #1 Supply 15 Pin Actuator Harness
Connector ECM
1 5110
[ 24 g

350-1229
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED

0008 00

Cylinder #5 Supply

Actuator Harness

15
Pin
Connector
i 94 Sy |
104 =3

Internal Harness

Cylinder #3 Supply

External Harness

Cylinder #5 Return

Actuator Harness

ECM

Internal Harness

15
Pin
Connector
54 S 16
6 9 —~—16

External Harness

Cylinder #3 Return

0008 00-71

ECM
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ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED

Actuator Harness

Cylinder #6 Return

Cylinder #6 Supply 15 Pin
= Connector ECM
/'/L =) \ 11 4 2
= [ 12 < ‘N,I 1
Internal Harness External Harness

15
Cylinder #2 Supply Pin Actuator Harness
Connector ECM
34 18
44 7
Internal Harness ExteTnaI Harness

Cylinder #2 Return

350-1237

0008 00-72



TM 10-3930-675-24-1

ENGINE FUEL INJECTOR CIRCUITS TROUBLESHOOTING - CONTINUED 0008 00

15
Cylinder #4 Supply Pin Actuator Harness

\ Connector j ECM
7 +~—26
8 =>—36

External Harness

Cylinder #4 Return

Internal Harness

350-1239

END OF WORK PACKAGE

0008 00-73/(0008 00-74 Blank)
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING 0009 00

THIS WORK PACKAGE COVERS

Error Code 1131 - High Voltage Detected at Throttle
Position Sensor Circuit

Error Code 1132 - Throttle Position Sensor Circuit Fail-
ure

Error Code 1431 - Voltage Detected at Both Idle Valida
tion Signal Circuits

Error Code 1432 - Accelerator Pedal Circuit Failure

Error Code 1551 - No Voltage Detected at Both Idle Val-
idation Signal Circuits

INITIAL SETUP

Toolsand Special Tools
Test Lead, Female (Item 121 WP 0289 00)
Test Lead, Female (Item 122[ WP 0289 00)
Test Lead, Female (Item 123[ WP 0289 00)
Test Lead, Male (Item 124] WP 0289 00)

References
TM 10-3930-675-10-1

NOTE

Refer tg WP _0004] 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

Table 1. Error Code 1131 - High Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1131 - High Voltage Detected at
Throttle Position Sensor Circuit.

assembly

seat. Pull

¢ Usetest lead, female - part number 3823994 (Item
122,|WP 0289|00-17) to test connector X690.

1L L O +  Usetest lead, male - part number 3822758 (Item

124/ WP 028P 00-17) to test the OEM harness con-
nector.

1. Inspect the accelerator pedal | Replace damaged accelerator

wiring harness connection | wiring harness (WP 0062 00).
(WP 0062 00).

2. Check connector. Access the
cab distribution box in the
panel behind the operator's

disconnect connector X 23.

NOTE

for damage and | pedal or connect disconnected

the box out and

0009 00-1
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 1. Error Code 1131 - High Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1131 - Throttle Position Sensor
Circuit - Continued.

3. Inspect connector X23 for
damage. Check resistance on
theloose part of connector X23
between pins 4 and 5.
Resistance should be 2,000 to

3,000 Ohms[WP 0048|00-11).

4. Check resistance on the loose
part of connector X 23 between
pins3and 4. Resistance should
be 1,500 to 3,000 Ohms with
the pedal released and 250 to
1,500 Ohms with the pedal

depressed|(WP 0048(00-11).

5. Check connector. Remove the
kick panel from in front of the
steering column to access the
X690 connector on the
accelerator pedal  wiring
harness.

6. Check for continuity.
Disconnect X690 and inspect
for damage. Check resistance
onthe accelerator pedal part of
connector X690 between pins
4 and 5. Check each pin for
continuity to ground.
Resistance should be 2,000 to
3,000 Ohms and there should
be no continuity to ground

(WP 0048(00-11).

a. Ifresistanceisnot asspecified,
continue with step 4.

b. Repair or replace damaged
connector (WP 0113 00).

If resistance is not as specified,
continue with step 5.

0009 00-2
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED

0009 00

Table 1. Error Code 1131 - High Voltage Detected at Throttle Position

Sensor Circuit Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1131 - Throttle Position Sensor
Circuit - Continued.

USE TEST LEAD KIT P/N 3823994

. Check

PIN 4

resistance on the
accelerator pedal part of
connector X690 between pins
5 and 6. Check each pin for
continuity to ground.
Resistance should be 1,500 to
3,000 Ohms with the pedal
released and 250 to 1,500
Ohms with the peda
depressed. There should be
continuity to ground
00-11).

2000-3000 OHMS

. If resistance is as specified,

. Repair or replace damaged

. Replace

X690

 a—
BK 6 10R
RD5 2 GN
WH 4 3BU

350-1261

If resistanceisnot asspecified,
replace accelerator pedal
assembly (WP 0062 00).

check continuity and for
continuity to ground for wires
233, 234, and 235 (WP 0048
00-11).

connector (WP 0113 00).
damaged, open,
shorted, or grounded X690 to
X23 wiring harness (WP 0113
00).

0009 00-3
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 1. Error Code 1131 - High Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1131 - High Voltage Detected at
Throttle Position Sensor Circuit - Continued.

1500-3000 OHMS
RELEASED

250-1500 OHMS
DEPRESSED

X690

 a—
BK 6 10R
RD 5 2GN
WH 4 3 BU

USE TEST LEAD KIT P/N 3823994 PIN S

350-1262

8. Inspect  pins.  Reconnect | a. Clean and repair connector as

connector X23 and connector required (WP 0113 00).
X690. Remove the engine | b. Replace damaged ECU (794)
cover (WP 0148 00). (WP 0080 00).
Disconnect the OEM harness
connector from ECU (794)
(WP 0080 00). Inspect the
OEM harness connector and
ECU pins for damage, dirt, or
corrosion.

0009 00-4
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 1. Error Code 1131 - High Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1131 - High Voltage Detected at
Throttle Position Sensor Circuit - Continued.

©

USE TEST LEAD KIT P/N 3822758

49

1500-3000 Ohms

350-1263

0009 00-5
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 1. Error Code 1131 - High Voltage Detected at Throttle Position Sensor Cir cuit
Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1131 - High Voltage Detected at
Throttle Position Sensor Circuit - Continued.

USE TEST LEAD KIT P/N 3822758

9. Check resistance at the OEM
harness connector between
pins 48 and 49. Resistance
should be 2,000 to 3,000 Ohms

(WP 0048|00-11).

10.Check resistance at the OEM
harness connector between
pins 47 and 48. Resistance
should be 1,500 to 3,000 Ohms
withthepedal released and 250
to 1,500 Ohms with the pedal

depressed 00-11).

y/
oo H

If resistance is not as specified,
proceed with step 10.

If resistance is hot as specified,
proceed with step 11.

>1500-3000 OHMS
RELEASED

250-1500 Ohms

104 ooo T
f 300 60600 H -
- 88888 IO | 32858 [
L}
50 ooo ooooo 41 DEPRESSED

11.Check for continuity.
Disconnect connector X16 and
the OEM harness connector.
Check continuity and for
continuity to ground for wires

163, 164, and 165 (WP 0048

00-11).

—wr ==\

©

If continuity to groundisfound at
any onewireor any wireisfound
to be open, replace engine and
transmission wiring harness (WP
0113 00).

0009 00-6
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 1. Error Code 1131 - High Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1131 - High Voltage Detected at
Throttle Position Sensor Circuit - Continued.

12.Check for continuity.
Disconnect connector X16 and
inspect for damage. Check
continuity and for continuity to
ground for wires A163, A164,

and A165 (WP 0048(00-11).
13.Check for continuity.

Disconnect the OEM harness
connector and connector X16.
Check for continuity on the
OEM  harness  connector
between pin 47 and al of the
other pins in the connector.
There should be continuity
between pins.

a. Repair or replace damaged
connector (WP 0113 00).

b. Replace any damaged, open, or
grounded wires.

If thereis continuity between pin
47 and any other pinin the OEM
harness connector, replace the
engine and transmission wiring
harness (WP 0113 00).

Test All Pins

47 and 48

434-40015

0009 00-7
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 2. Error Code 1132 - L ow Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1132 - Low Voltage Detected at
Throttle Position Sensor Circuit.

510

NOTE

e Usetest lead, female - part number 3823994 (Item
122,|WP 0289|00-17) to test connector X690.

e Use test lead, male - part number 3822758 (Item
124 |WP 0289 00-17) to test OEM har ness connec-

tor.

1. Inspect the accelerator pedal
assembly for damage and
wiring harness connection
(WP 0062 00).

2. Check connector. Access the
cab distribution box in the
panel behind the operator's
seat. Pull the box out and
disconnect connector X23.

3. Inspect connector X23 for
damage. Check resistance on
theloose part of connector X23
between pins 4 and 5.
Resistance should be 2,000 to

3,000 Ohms|[WP 0048(00-11).

4. Check continuity on the loose
part of connector X23 between
pin 3 and ground and pin 4 and
ground. There should be

continuity to ground
00-11).

5. Inspect wiring. Remove the
kick panel from in front of the
steering column to access the

X690 connector on the
accelerator pedal  wiring
harness.

Replace damaged accelerator
pedal or connect disconnected
wiring harness (WP 0062 00).

If resistance is not as specified,
continue with step 4.

Repair or replace damaged
connector (WP 0113 00).

If continuity to ground is found,
continue with step 5.

0009 00-8
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 2. Error Code 1132 - L ow Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 1132 - Low Voltage Detected at | 6. Check for continuity. | a. If resistanceisnot asspecified;
Throttle Position Sensor Circuit - Continued. Disconnect connector X690 replace accelerator pedal
and inspect for damage. Check assembly (WP 0062 00).

pedal part of connector X690
between pins 4 and 5. Check
each pin for continuity to
ground. Resistance should be
2,000 to 3,000 Ohms and there
should not be continuity to

ground (WP 0048(00-11).

BK 6
RD 5
WH 4

USE TEST LEAD KIT P/N 3823996 PIN 5

resistance on the acceleration | b. Repair or replace damaged
connector (WP 0113 00).

2000-3000 OHMS

X690

 fa—

10R
2GN
3BU

350-1347

0009 00-9
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 2. Error Code 1132 - L ow Voltage Detected at Throttle Position Sensor Circuit
Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1132 - Low Voltage Detected at
Throttle Position Sensor Circuit - Continued.

USE TEST LEAD KIT P/N 3823996

7. Check continuity on the
accelerator pedal part of
connector X690 between pin 5
and ground and pin 6 and
ground. There should be
continuity toground
00-11).

PIN 5 AND
PIN 6

RD 5

BK 6 10R
2 GN
WH 4 3 BU

a If continuity to ground is
found, replace accelerator
pedal assembly (WP 0062 00).

b. If continuity to ground is not
found, check continuity and
for continuity to ground for
wires 233, 234, and 235
[0048]00-11).

c. Repair or replace damaged
connector (WP 0113 00).

d. Replace damaged, open,
shorted, or grounded X690 to
X23 wiring harness (WP 0113
00).

X690
[~

350-1348

0009 00-10
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 2. Error Code 1132 - L ow Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1132 - Low Voltage Detected at | 8. Inspect pins. Remove the|a Clean and repair connector as
Throttle Position Sensor Circuit - Continued. engine cover (WP 0148 00). required (WP 0113 00).
Disconnect the OEM harness | b. Replace damaged ECU (794)
connector from ECU (794) (WP 0080 00).

(WP 0080 00). Inspect the
OEM harness connector and
ECU pins for damage, dirt, or
corrosion.

9. Check for continuity. | If continuity to ground isfound at
Disconnect connector X16 and | any onewireor any wireisfound
the OEM harness connector. | to be open, replace engine and
Check continuity and for | transmission wiring harness (WP
continuity to ground for wires | 0113 00).

163, 164, and 165
00-11).

10.Check for continuity. | a Repair or replace damaged
Disconnect connector X16 and connector (WP 0113 00).
inspect for damage. Check | b. Replace any damaged, open or
continuity and for continuity to grounded wires.
ground for wires A163, A164,

and A165 (WP 0048|00-11).
0
0
|
| A
@ e

©
Il

434-40014

0009 00-11
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 2. Error Code 1132 - L ow Voltage Detected at Throttle Position
Sensor Circuit Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1132 - Low Voltage Detected at | 11.Check for continuity. | If thereiscontinuity between pin
Throttle Position Sensor Circuit - Continued. Disconnect the OEM harness | 47 or 48 and any other pinin the
connector and connector X16. | OEM harness connector, replace
Check for continuity on the | the engine and transmission
OEM  harness  connector | wiring harness (WP 0113 00).
between pin 47 and al of the
other pinsin the connector and
between pin 48 and al of the
other pins in the connector.
There should be continuity
between pins.

47 and 48

Q Test All Pins

434-40015

0009 00-12
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle NOTE

Validation Signal Circuits, e Usetest lead, female - part number 3823994 (Item
122,|WP 0289|00-17) to test connector X690.

e Use test lead, male - part number 3822758 (Item
124 WP 028D 00-17) to test the OEM har ness con-

P nector.

1. Check calibration. Turn the | If ERRORCODE remainsactive,
ignition on and depress and | continue with step 2.
release the accelerator pedal
three times to calibrate the
pedal.

3 TIMES

350-1275

2. Inspect the accelerator pedal | Replace damaged accelerator
assembly for damage and | pedal or connect disconnected
wiring harness connection | wiring harness (WP 0062 00).
(WP 0062 00).

3. Inspect connector X23 for | Repair or replace damaged
damage. Access the cab | connector (WP 0113 00).
distribution box in the panel
behind the operator’ s seat. Pull
the box out and disconnect
connector X23.

0009 00-13
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle
Validation Signal Circuits- Continued.

4. Check resistance on the loose

part of connector X 23 between
pins6 and 9. Resistance should
be <125 Ohms with the pedal
released. Check resistance
between 7 and 9. Resistance
should be <125 Ohmswith the
pedal depressed(WP 0048 00-
11).

5. Check continuity on the loose

part of connector X23 between
pins 6 and 7 while depressing
and releasing the pedal. There

should be continuity (WP 0048
00-11).

6. Check for resistance. Remove

the kick panel fromin front of
the steering column to access
the X690 connector on the
accelerator  pedal  wiring
harness.

If resistance is not as specified,
continue with step 5.

If resistance is not as specified,
continue with step 6.

a. If resistanceisnot asspecified,
replace accelerator pedal
assembly (WP 0062 00).

b. Repair or replace damaged
connector (WP 0113 00).

0009 00-14
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle
Validation Signal Circuits- Continued.

<125 OHMS

X690
BK6 (» « )10R
RD5 2 GN
WH 4 3BU

USE TEST LEAD KIT P/N 3822917

7. Check for resistance.
Disconnect connector X690
and inspect for damage. Check
resistance on the accelerator
pedal part of connector X690
between pins 1 and 3.
Resistance should be <125
Ohms with the pedal released.
Check resistance between pins
1 and 2. Resistance should be
<125 Ohms with the pedal

depressed|(WP 0048(00-11).

a. If resistanceisnot asspecified,
replace accelerator pedal
assembly (WP 0062 00).

b. If resistance is as specified,
check continuity and for
continuity between wires for
wires 233, 234, and 235 (WP
0292 00-11).

c. Repair or replace damaged
connector (WP 0113 00).

d. Replace damaged, open,
shorted, or grounded X690 to
X23 wiring harness (WP 0113
00).

350-1276

0009 00-15
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle| 8. Check resistance on the|a If voltage (4.75V to 5.25V) is
Validation Signal Circuits- Continued. accelerator pedal part of not as specified, continue with
connector X690 between pins step 9.

2 and 3 while depressing and | b. Repair or replace damaged
releasing the pedal. There connector (WP 0113 00).

should be continuity (WP 0048
00-11).

>100K OHMS

X690

BK6( = o )1OR
RD5 2 GN
WH 4 3BU

USE TEST LEAD KIT P/N 3822917

350-1277

0009 00-16
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle| 9. Inspect connector X16 for | a. Clean and repair connector as
Validation Signal Circuits- Continued. damage. Reconnect connector required (WP 0113 00).

X23 and disconnect connector | b. Replace damaged ECU (794)
X16. Turn the ignition on and (WP 0080 00).

check for voltage at connector
X16 between pin 3 and ground
and pin 13 and ground
[0048]00-11). There should be
4.75V t0 5.25V at each pin.

4.75-5.25V

1//

350-1278

USE TEST LEAD KIT P/N 3822917

10.Inspect the OEM harness
connector and ECU pins for
damage, dirt or corrosion.
Remove engine cover (WP
0148 00). Disconnect the OEM
harness connector from ECU
(794) (WP 0080 00).

0009 00-17
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 3. Error Code 1431 - Voltage Detected at Both Idle Validation
Signal Circuits Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1431 - Voltage Detected at Both Idle
Validation Signal Circuits- Continued.

Test All Pins

11.Check for continuity.
Disconnect connector X 16 and
the OEM harness connector.
Check continuity of wires 166,

167, and 168 [WP 0048] 00-
11).

12.Check for continuity.
Disconnect connector X16 and
inspect for damage. Check
continuity and for continuity to
ground for wires A166, A167,

and A168 (WP 0048|00-11).
13.Check for continuity.

Disconnect the OEM harness
connector and connector X 16.
Check for continuity on the
OEM  harness  connector
between pin 3 and al of the
other pins in the connector.
Check continuity between pin
13 and all of the other pinsin
the connector. There should
not be continuity between pins.

>100K OHMS

Test All Pins

a. If continuity at any onewireis
not found, replace engine and
transmission wiring harness
(WP 0113 00).

b. Perform voltage check in step
9 again.

c. Replace ECU (794) (WP 0080
00) if step 9 voltage check
fails.

a. Repar or replace damaged
connector (WP 0113 00).

b. Replace any damaged, open, or
grounded wires.

If thereis continuity between pin
3or pin 13 and any other pinin
the OEM harness connector,
replace the engine and
transmission wiring harness (WP
0113 00).

>100K OHMS

350-1280

0009 00-18
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 4. Error Code 1432 - Wrong Voltage Signals Detected at Throttle Position
Sensor and | dle Validation Circuits Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1432 - Wrong Voltage Signals
Detected at Throttle Position Sensor and ldle
Validation Circuits.

AN

NOTE

e Usetest lead, female - part number 3823994 (Item
122,|WP 0289|00-17) to test connector X690.

¢ Use test lead, male - part number 3822758 (Item
124 WP 028P 00-17) to test the OEM harness con-

nector.

1. Check cdlibration. Turn the

ignition on and depress and
release the accelerator pedal
three times to calibrate the
pedal.

. Inspect the accelerator pedal

assembly for damage and
wiring harness connection
(WP 0062 00).

. Check connector. Access the

cab distribution box in the
panel behind the operator’'s
seat. Pull the box out and
disconnect connector X23.

. Check resistance on the loose

part of connector X 23 between
pins3and 4. Resistance should
be 1,500 to 3,000 Ohms with
the pedal released and 250 to
1,500 Ohms with the pedal
depressed 00-11).
The difference in the two
resistance values must be at
least 1,000 Ohms.

. Check connector. Remove the

kick panel from in front of the
steering column to access the
X690 connector on the
accelerator  pedal  wiring
harness.

If ERROR CODE remainsactive,
continuewiththetroubl eshooting
procedure.

Replace damaged accelerator
pedal or connect disconnected
wiring harness (WP 0062 00).

a. If resistanceisnot asspecified,
continue with step 5.

b. Repair or replace damaged
connector (WP 0113 00).

Check connector X690 for
damage. Repair or replace
damaged connector (WP 0113
00).
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 4. Error Code 1432 - Wrong Voltage Signals Detected at Throttle Position Sensor and
Idle Validation Circuits Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1432 - Wrong Voltage Signals|6. Check resistance on the|a. If resistanceisnot asspecified,

Detected at Throttle Position Sensor and Idle| accelerator pedal part of replace accelerator  pedal

Validation Circuits - Continued. connector X690 betweenpins5|  assembly (WP 0062 00).
and 6. Resistance should be|b. Repair or replace damaged
1,500 to 3,000 Ohms with the|  connector (WP 0113 00).

pedal released and 250 to 1,500
Ohms with the pedal depressed

WP__ 0048 | 00-11). The

differencein the two resistance
values must be least 1,000
Ohmes.

USE TEST LEAD KIT P/N 3822917

WH 4 3 BU

X690 5,6
fa—

BK 6 10R

RD 5 2 GN

NOTE: RELEASED VALUE MUST BE AT LEAST
1000 OHMS GREATER THAN DEPRESSED VALUE

7. Check continuity of wires 233,
234, and 235 between
connector X690 and connector

X23 (WP 0048|00-11).

1500-3000 OHMS
RELEASED

250-1500 OHMS
DEPRESSED

350-1281

a. Repair or replace damaged
connector (WP 0113 00).

b. Replace damaged, open,
shorted, or grounded X690 to
X23 wiring harness (WP 0113
00).
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 4. Error Code 1432 - Wrong Voltage Signals Detected at Throttle Position Sensor and
Idle Validation Circuits Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1432 - Wrong Voltage Signals
Detected at Throttle Position Sensor and ldle
Validation Circuits - Continued.

8. Inspect the OEM harnhess
connector and ECU pins for
damage, dirt or corrosion.
Remove the engine cover (WP
0148 00). Disconnect the OEM
harness connector from ECU
(794) (WP 0080 00).

9. Disconnect connector X16 and
the OEM harness connector.
Check continuity of wires 163,

164, and 165 (WP 0048] 00-
11).

10.Check connector and wires.
Disconnect connector X16 and
inspect for damage. Check
continuity of wires A163,

A164, and A165 00-

11).

a. Clean and repair connector as
required (WP 0113 00).

b. Replace damaged ECU (794)
(WP 0080 00).

If continuity of any wireis not
found, replace engine and
transmission wiring harness (WP
0113 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. Replace any damaged, open, or
grounded wires.
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00
Table 4. Error Code 1432 - Wrong Voltage Signals Detected at Throttle Position Sensor and
Idle Validation Circuits Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1432 - Wrong Voltage Signals
Detected at Throttle Position Sensor and ldle
Validation Circuits - Continued.

11.Check for continuity.
Disconnect the OEM harness
connector and connector X 16.
Check for continuity on the
OEM  harness  connector
between pin 47 and al of the
other pins in the connector,
between pin 48 and &l the
other pinsin the connector and
between pin 49 and al of the
other pins in the connector.
There should not be continuity
between pins.

’ Test All
Pins

>100K OHMS

If thereis continuity between pin
47, 48, or 49 and any other pinin
the OEM harness connector,
replace the engine and
transmission wiring harness (WP
0113 00).

47, 48, 49

350-1283
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ENGINE TPS AND IDLE VALIDATION SWITCH TROUBLESHOOTING - CONTINUED 0009 00

Table 5. Error Code 1551 - No Voltage Detected at Both Idle Validation Signal Circuit Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1551 - No Voltage Detected at Both

Idle Validation Signal Circuits. NOTE

¢ Usetest lead, female - part number 3823994 (Item
: : 122,|WP 0289|00-17) to test connector X690.

e Use test lead, male - part number 3822758 (Item
& 124) WP 0289 00-17) to test the OEM harness con-

nector.

Perform the troubl eshooting
procedure for ERROR CODE
1431.

END OF WORK PACKAGE

0009 00-23/(0009 00-24 Blank)
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COOLING FAN OPERATION AND FAN CONTROL TROUBLESHOOTING 0010 00

THIS WORK PACKAGE COVERS

Error Code 166 - Cooling Fan Speed, Wiring Circuit Error Code 426 - Fording Level Switch, Circuit Input
Failure Error

Error Code 167 - Cooling Fan Speed, Short Circuit Fail-
ure

INITIAL SETUP

References
TM 10-3930-675-10

Current Supply (A34738.0200) (WP 0048|00-31)
ECS Electrical Servo (A34648.0200) |(WP 0044 00-5)

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that
locate critical components.

 Refer alsotoillustration at end of work package for component location.

Table 1. Error Code 166 - Cooling Fan Speed, Wiring Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 166 - Cooling Fan Speed, Wiring | 1. Enter “DIAG SERVO” 11(13) | a. If no “OUTPUT” mA values

Circuit Failure.

(0]
€D

K

in the diagnostic menu and
observe the FAN “OUTPUT”"
and “INPUT” should have mA
values.

menu selection buttons

00-8). The voltage
should vary with fan speed; 10

to 22V.

display, enter into diagnostic
menus to check vehicle
temperature sensorsfor proper
operation.

b. If no “INPUT” mA values

display, continue with step 2.

2. Enter “DIAG EXTRA If no voltage (10 to 22V) is

TEST OR | NSPECTI O\ .
DI AG SERVO  11(13) FUNCT.” (11(13). Check found, disconnect X158 and
AN wngAUT/ [ Blerﬁ{T voltage at X158 between pin check the resistance on the
BL VALVE 0.00V  Orm 10 and ground whl_lechang| ng Ioose_part of X158 between 9
the fan speed using the +/- and pin 10. Resistance should

be 8 to 10 Ohms.

b. If voltage (10to 22V) isfound,

disconnect ECU (790)
connector 2 and check pin 13
for damage and check
continuity of wire A15810

(WP 0048 00-8).

c. Repair or replace damaged

wires or connectors (WP 0113
00 00).
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COOLING FAN OPERATION AND FAN CONTROL TROUBLESHOOTING - CONTINUED 0010 00

Table 1. Error Code 166 - Cooling Fan Speed, Wiring
Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 166 - Cooling
Circuit Failure - Continued.

Fan Speed, Wiring

3. Remove the rear radiator top
grating to accessto the cooling
fan flow control valve. Unplug
the harness and check the
resistance of theval ve solenoid
(6037). Should be 8 to 10
Ohms.

d. Replace damaged ECU (790)
(WP 0080 00).

a. If resistance (8 to 10 Ohms) is
not as specified, replace the
cooling fan flow control valve
(WP 0263 00).

b. If specified resistanceisfound,
check continuity of wires1589
and 15810 [WP 0048|00-8).

c. Replace damaged open or
shorted harness (WP 0113 00
00).
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COOLING FAN OPERATION AND FAN CONTROL TROUBLESHOOTING - CONTINUED 0010 00
Table 2. Error Code 167 - Cooling Fan Speed, Wiring
Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Circuit Failure.

Error Code 167 - Cooling Fan Speed, Short

=7

BL. VALVE 0. 00V

DI AG SERVO _ 11(13)
OUTPUT/ | NPUT
FAN om  OmA

OmA

1. Enter “DIAG SERVO" 11(13)
in the diagnostic menu and
observe the FAN “OUTPUT”
and “INPUT” should have mA
values.

2.Enter “DIAG  EXTRA
FUNCT”  11(13). Check
voltage at X158 between pin
10 and ground while changing
the fan speed using the +/-
menu selection buttons
00-8). The voltage
should vary with fan speed; 10
to 22V.

3. Remove the rear radiator top
grating to accessto the cooling
fan flow control valve. Unplug
the harness and check the
resistance of thevalve solenoid
(6037). Should be 8 to 10
Ohms. Check solenoid for
short to ground.

a If no “OUTPUT” mA values
display, enter into diagnostic
menus to check vehicle
temperature sensorsfor proper
operation.

b. If no “INPUT" mA values
display, continue with step 2.

a If no voltage (10 to 22V) is
found, disconnect X158 and
check the resistance on the
loose part of X158 between
pin 9 and pin 10. Resistance
should be8to 10 Ohms. Check
continuity of each pin to
ground.

b. If voltage (10-22V) is found,
disconnect ECU (790)
connector 2 and check pin 13
for damage and check
continuity of wire A15810 and
continuity of wire to ground
(WP 0048/00-8).

c. Repair or replace damaged,
shorted wires or connectors
(WP 0113 00).

d. Replace damaged ECU (790)
(WP 0080 00).

a. If resistance (8 to 10 Ohms) is
not as specified or shorted to
ground, replace the cooling
fan flow control vave (WP
0263 00).

b. If specified resistanceisfound,
check continuity of wires1589
and 15810 [WP 0048]00-8).

c. Replace damaged open or
shorted harness (WP 0113 00).

0010 00-3
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COOLING FAN OPERATION AND FAN CONTROL TROUBLESHOOTING - CONTINUED 0010 00
Table 3. Error Code 426 - Fording L evel Switch,
Circuit Input Error Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 426 - Fording Level Switch, Circuit
Input Error.

[ —

NOTE

Error code 426 is an information type error code. It
may not activate for the operator. Enter DIAG STEER-
ING 2(16) in the diagnostic menu to verify the code or
enable the information type codes in the Initialization
menu. Input error type codes can be activateif the volt-
ageinput isnot stable dueto a bad connection.

1. Inspect the fording level
switch for damage and
connection.

2. Inspection connectors X195
and X198 (located under the
cab and rear cover plate) for
connection or damage.

3. Check ECU (792) pin 103 for
connection or damage
[0048]00-18).

4. Check for wire connection.
Disconnect wire A19512 from
ECU (792) and recheck for
active 426 error code.

Replace damaged fording level
switch (WP 0091 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectorsarefoundto bein
good condition, check wires
BK, GY, and WH
00-29) for continuity.

c. Replace or repair open or
damaged wire or replace X198
to X195 cable, electrica
general maintenance (WP
0113 00).

a Check wire A19512 for
continuity (WP 0048|00-18).

b. Replace damaged ECU (792)
terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 426 is till
ACTIVE.

Replacefordinglevel switch (WP
0091 00).
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COOLING FAN OPERATION AND FAN CONTROL TROUBLESHOOTING - CONTINUED 0010 00

790

I¥__F+__F¥ _F¥ FF
“““““““ X159 ~ XIB7

END OF WORK PACKAGE
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TM 10-3930-675-24-1

OVERLOAD PROTECTION TROUBLESHOOTING

0011 00

THIS WORK PACKAGE COVERS

Error Code 130 - Overload Protection System Failure

Error Code 131 - Boom Extension Sensor or Circuit
Failure

Error Code 132 - Boom Angle Sensor or Circuit Failure

Error Code 133 - Left Lift Cylinder Pressure Sensor or
Circuit Failure

Error Code 134 - Right Lift Cylinder Pressure Sensor or
Circuit Failure

Error Code 135 - Left Lift Cylinder Piston Pressure Sen-
sor or Circuit Failure

Error Code 136 - Right Lift Cylinder Piston Pressure
Sensor or Circuit Failure

Error Code 210 - Tophandler Angle Sensor or Circuit
Failure

INITIAL SETUP

References
TM 10-3930-675-10

Current Supply (A34738.0200) [WP 0048]00-31)
ECS Attachment (A34652.0200) [WP 0048 00-23)

ECS Electrical Servo (A34648.0200) |(WP 0049 00-5)

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

» Refer alsotoillustrations at end of work package for component location.

Table 1. Error Code 130 - Overload Protection System Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 130 - Overload Protection System | Overload protection systemisnot | Troubleshoot original error codes
Failure. working due to an earlier failure | 131 to 136.

(error codes 131 to 136) on any
component related to the
overload protection system.

l'l!!‘u Hydraulic speeds are limited and
the error code will flash on the
display every 5 seconds.

0011 00-1
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 2. Error Code 131 - Boom Extension Sensor or Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Circuit Failure.

Error Code 131 - Boom Extension Sensor or

(Mo~
u

DI AG SERVO
SYSTEM POVNER
PONER Rl CAN
PONER LE CAN
10V REF OUT

1(13)
24. 00V
24. 00V
24. 00V
10. 00V

1. Look inside the small
inspection hole at the rear of
the boom and check if the
extension steel cable is
attached and the harness is
connected.

2. Check boom wear plates and
for sticking boom extension or
retraction while operating. (A
sticking boom, especially in
the fully lowered position, will
active ERROR CODE 131.)

3. Enter “DIAG SERVO 7(13) in
the diagnostic menu and check
length sensor voltage. The
voltage should be around <1 to
4V retracted to extended.

4. Inspect ECU (790) connector 1
pins 13, 26, and 27 and
connector for damage.

a. Remove rear boom cover and
reattach steel cable to boom
extension, inspect sensor and
harness for damage (WP 0100
00).

b. Reconnect disconnected
harness (WP 0100 00).

c. Replace damaged boom
extension sensor (WP 0100
00).

a Clean boom wear plate
surfaces and replace any worn
or damaged wear plates (WP
0146 00).

b. Check boom system hydraulic
pressures (WP 0188 00) and
perform hydraulic system

troubleshooting [WP__000
00).

a If no voltage (<1 to 4V) is
found, check voltage (10V) at
X157 between pins 2 and 3
(WP 0048 00-9).

b. If no voltage (10V) isfound at
X157 between pins 2 and 3,
check continuity of wires
A15514A, A15514B,
A15514C, A15513D,
A15513B, A15513A, and
A1571 00-6 and
[WP 0048]00-9).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. Repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace damaged ECU (790)
(WP 0080 00).

0011 00-2



TM 10-3930-675-24-1

OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00

Table 2. Error Code 131 - Boom Extension Sensor or Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Circuit Failure- Continued.

Error Code 131 - Boom Extension Sensor or | 5. Check voltage (10V) at X169

between pins 2 and 3 and
voltage (<1 to 4V) between
pins 1 and 3 with the ignition

ON 00-9).

6. Removetherear boom cover to
gain access to the boom
extension sensor (WP 0100
00). Inspect sensor and harness
for damage.

a. If novoltage (10V) isfound at
X169 between pins 2 and 3,
check continuity of wires BK,
RD and GY [(WP 0048 00-9).

b. If no voltage is (<1 to 4V)
found, (step 6), replace boom
extension sensor (WP 0100
00).

c. Replace damaged or open
harness (WP 0113 00).

a. Disconnect the sensor harness
and inspect pins and check
continuity of harness wires.

b. Inspect the steel cable by
pulling it slowly from the
sensor and retracting.

c. Replace damaged or faulty
boom extension sensor (WP
0100 00).

0011 00-3



TM 10-3930-675-24-1

OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00

Table 3. Error Code 132 - Boom Angle Sensor or Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Failure.

Error Code 132 - Boom Angle Sensor or Circuit

G X

DI AG SERVO
SYSTEM PONER
POAER RI CAN
PONER LE CAN
10V REF OUT

1(13)
24. 00V
24. 00V
24. 00V
10. 00V

1. Look under the rear of the
boom and check the boom
angle sensor for damage and
proper mounting.

2. Enter “DIAG SERVO 7(13) in
the diagnostic menu and check
angle sensor voltage. The
voltage should be around 8V
with the boom fully lowered.

3. Inspect ECU (790) connector 1
pins 16, 26, and 27 and
connector for damage.

4. Check voltage (10V) at X169
between pins 2 and 3 and
voltage (8V) (boom fully
lowered between pins 3 and 4
withtheignition ON
00-9).

Replace damaged boom angle
sensor (WP 0099 00).

a. If no voltage (8V) is found,
check voltage (10V) at X157
between pins 2 and 3
[0048]00-9).

b. If no voltage (10V) isfound at
X157 between pins 2 and 3,
check continuity of wires

A15514A, A15514B,
A15514C, A15513D,
A15513C, A15513B,
A15513A, and A1571
[0048 00-6 and[WP 0048/00-9).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. Repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace damaged ECU (790)
(WP 0080 00).

a. If novoltage (10V) isfound at
X169 between pins 2 and 3,
check continuity of wires BK,
RD and BU 00-9).

b. If no voltage (8V) is found,
replace boom angle sensor
(WP 0099 00).

c. Replace damaged or open
harness (WP 0113 00).

0011 00-4
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00

Table 4. Error Code 133 - Left Lift Cylinder Pressure Sensor or Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Sensor or Circuit Failure.

Error Code 133 - Left Lift Cylinder Pressure

L7

DI AG SERVO
SYSTEM POVER
POVER R CAN
PONER LE CAN
10V REF QUT

1(13)
24. 00V
24. 00V
24. 00V
10. 00V

1. Inspect the left lift cylinder
locking valve and pressure
sensors  for damage and
connections.

2. Enter “DIAG SERVO” 8(13)
in the diagnostic menu and
check the pressure sensor
voltage. Lift the boom slightly
to pressurize the lift cylinders.
The voltage should be 3 to 6V
depending on boom position.

3. Check voltage (24V) at X159
between pins 3 and 4 with the
ignition ON |(WP 0048/ 00-9).

a. Reconnect disconnected
sensor harness.

b. Replace damaged pressure
sensor or harness (WP 0102

00).

a Check PRESS LE “PRESS’
and “RETURN” voltages. If
the“PRESS’ voltage (3to6V)
is not found and “RETURN”
voltage is <2V, switch the
pressure sensor harness leads
(768-2 and 768-4)
00-9).

b. Recheck pressure voltages. If
the “RETURN” voltage (<2)
appears at “PRESS’, replace
768-2 pressure sensor (WP
0102 00). Make sure to
switch the sensor leads back
after thetest.

a. If no voltage (24V) is found,
check continuity of wires
A1543D, A1543C, A15513C,
A15513B, A15513A, and
15438 [WP 0048]00-9, [WH
[0048]00-6, and[WP 0048] 00-
5).

b. Repair or replace damaged
wires or connectors (WP 0113
00).
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 4. Error Code 133 - Left Lift Cylinder Pressure Sensor or
Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 133 - Left Lift Cylinder Pressure
Sensor or Circuit Failure- Continued.

4. Make surethe boomisdlightly
raised. Check voltage (3to6V)
at X159 between pins 6 and 4
withtheignition ON
00-9).

5. Disconnect sensor harness
768-2 and check voltage (24V)
between 1 and 3 with the

ignition ON [(WP 0048]00-9).

6. Remove the engine cover to
gain access to X167. Check
voltage (24V) a X167
between pins 16 and 17 and
check voltage (3 to 6V)
between pins 17 and 19 with
theignition ON 00-
9).

a. If voltage (3 to 6V) is found,
continue with step 5.

b. If voltage (3 to 6V) is found,
disconnect ECU (790)
connector 1 and check pin 17
and connector for damage and
check continuity of wire
A1596 [WP 0048|00-9).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged ECU (790)
(WP 0080 00).

a. If no voltage (24V) is found,
continue with step 6.

b. If voltage (24V) is found,
check sensor pins and harness
for damage, seal and tight fit.

¢. Replace damaged sensor and
harness (WP 0102 00).

a. If novoltage (24V) isfound at
X167 between pins 16 and 17,
check continuity of wires RD,
BU, and GN [WP 0048]00-9).

b. If novoltage (3to 6V) isfound
at X167 between pins 17 and
19, check continuity of 768-2
sensor harness 00-
9).

¢. Replace damaged sensor and
harness (WP 0102 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged or open
harness (WP 0113 00).

0011 00-6
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00

Table 5. Error Code 134 - Right Lift Cylinder Pressure Sensor or Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Sensor or Circuit Failure.

(L

plold

DI AG SERVO
SYSTEM PONER
PONER Rl CAN
PONER LE CAN
10V REF OUT

1(13)
24. 00V
24. 00V
24. 00V
10. 00V

Error Code 134 - Right Lift Cylinder Pressure| 1. Inspect the right lift cylinder

locking valve and pressure
sensors  for damage and
connections.

2. Enter “DIAG SERVO” 8(13)
in the diagnostic menu and
check the pressure sensor
voltage. Lift the boom slightly
to pressurize the lift cylinders.
The voltage should be 3 to 6V
depending on boom position.

3. Check voltage (24V) at X159
between pins 3 and 4 with the

ignition ON [(WP 0048]00-9).

4. Make surethe boom isdightly
raised. Check voltage (3to 6V)
at X159 between pins 5 and 4
withtheignition ON
00-9).

a. Reconnect disconnected
sensor harness.

b. Replace damaged pressure
sensor or harness (WP 0102
00).

a Check PRESS RI “PRESS’
and “RETURN” voltages. If
the“PRESS’ voltage (3-6V) is
not found and “RETURN”
voltage is <2V, switch the
pressure sensor harness leads
(768-1 and 768-3)
00-9).

b. Recheck pressure voltages. If
the “RETURN” voltage (<2)
appears at “PRESS’, replace
768-1 pressure sensor (WP
0102 00). Make sure to
switch the sensor leads back
after thetest.

a. If no voltage (24V) is found,
check continuity of wires
A1543D, A1543C, A15513C,
A15513B, A15513A, and
15438 [WP_0048]00-9, [WH
[0048]00-6, and|WP 0048] 00-
5).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage(3to6V)isfound,
continue with step 5.

b. If voltage (3 to 6V) is found,
disconnect ECU (790)
connector 1 and check pin 18
and connector for damage and
check continuity of wire
A1595 [WP 0048 00-9).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged ECU (790)
(WP 0080 00).

0011 00-7
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 5. Error Code 134 - Right Lift Cylinder Pressure Sensor or
Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 134 - Right Lift Cylinder Pressure
Sensor or Circuit Failure- Continued.

5. Disconnect sensor harness
768-1 and check voltage (24V)
between 1 and 3 with the

ignition ON |(WP 0048|00-9).

6. Remove the engine cover to
gain access to X167. Check
voltage (24V) a X167
between pins 16 and 17 and
check voltage (3 to 6V)
between pins 17 and 18 with
the ignition ON 00-
9).

a. If no voltage (24V) is found,
continue with step 6.

b. If voltage (24V) is found,
check sensor pins and harness
for damage, sedl, and tight fit.

¢. Replace damaged sensor and
harness (WP 0102 00).

a. If novoltage (24V) isfound at
X167 between pins 16 and 17,
check continuity of wires RD,
BU, and Y E (WP 0048|00-9).

b. If novoltage (3to 6V) isfound
at X167 between pins 17 and
18, check continuity of 768-1
sensor harness 00-
9).

¢. Replace damaged sensor and
harness (WP 0102 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged or open
harness (WP 0113 00).

0011 00-8
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 6. Error Code 135 - Left Lift Cylinder Piston Pressure Sensor or
or Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 135 - Left Lift Cylinder Piston | 1. Inspect the left lift cylinder | a Reconnect disconnected

Pressure Sensor or Circuit Failure.

& &

bl

DI AG SERVO
SYSTEM POVER
PONER R CAN
PONER LE CAN
10V REF QUT

1(13)
24. 00V
24. 00V
24. 00V
10. 00V

locking valve and pressure
sensors  for damage and
connections.

2. Enter “DIAG SERVO” 8(13)
in the diagnostic menu and
check the pressure sensor
voltage. Lift the boom slightly
to pressurize the lift cylinders.
The voltage should be
normaly <2V a al boom
positions.

3. Check voltage (24V) at X159
between pins 3 and 4 with the
ignition ON [(WP 0048|00-9).

4. Make surethe boomisslightly
raised. Check voltage (<2V) at
X159 between pins 7 and 4
withtheignition ON
00-9).

sensor harness.

b. Replace damaged pressure
sensor or harness (WP 0102
00).

a Check PRESS RI “PRESS’
and “RETURN" voltages. If
the*RETURN?” voltage (<2V)
is not found and “PRESS’
voltage is 3 to 6V, switch the
pressure sensor harness leads
(768-2 and 768-4)
00-9).

b. Recheck pressure voltages. IF
the“PRESS’ voltage (3to6V)
appears a “RETURN”,
replace 768-4 pressure sensor
(WP 0102 00). Make sure to
switch the sensor leads back
after thetest.

a. If no voltage (24V) is found,
check continuity of wires
A1543D, A1543C, A15513C,
A15513B, A15513A, and
15438 [WP 0048] 00-9, [WH
[0048]00-6, and[WP 0048] 00-
5).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (<2V) is found,
continue with step 5.

b. If voltage (<2V) is found,
disconnect ECU (790)
connector 1 and check pin 19
and connector for damage and
check continuity of wire
A1597 [WP 004800-9).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged ECU (790)
(WP 0080 00).

0011 00-9
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 6. Error Code 135 - Left Lift Cylinder Piston Pressure Sensor or
Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 135 - Left Lift Cylinder Piston
Pressure Sensor or Circuit Failure- Continued

5. Disconnect sensor harness

768-4 and check voltage (24V)
between 1 and 3 with the

ignition ON |(WP 0048/ 00-9).

6. Remove the engine cover to

gain access to X167. Check
voltage (24V) at X167 between
pins16 and 17 and check voltage
(<2V) between pins 17 and 21
with theignition ON
00-9).

a. If no voltage (24V) is found,
continue with step 6.

b. If voltage (24V) is found,
check sensor pins and harness
for damage, seal, and tight fit.

¢. Replace damaged sensor and
harness (WP 0102 00).

a. If novoltage (24V) isfound at
X167 between pins 16 and 17,
check continuity of wires RD,
BU, and BN (WP 0048]00-9).

b. If no voltage (2V) is found at
X167 between pins17 and 21,
check continuity of 768-4
sensor harness 00-
9).

c. Replace damaged sensor and
harness (WP 0102 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged or open
harness (WP 0113 00).

0011 00-10
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 7. Error Code 136 - Right Lift Cylinder Piston Pressure Sensor or
Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 136 - Right Lift Cylinder Piston | 1. Inspect the right lift cylinder | a Reconnect disconnected

Pressure Sensor or Circuit Failure.

& L5

DI AG SERVO 1(13)
SYSTEM POAER  24. 00V
POAER R CAN 24.00V
POAER LE CAN 24.00V
10V REF OUT  10. 00V

locking valve and pressure
sensors  for damage and
connections.

2. Enter “DIAG SERVO” 8(13)
in the diagnostic menu and
check the pressure sensor
voltage. Lift the boom dlightly
to pressurize the lift cylinders.
The voltage should normally
be <2V at al boom positions.

3. Check voltage (24V) at X159
between pins 3 and 4 with the
ignition.

4. Make surethe boomisslightly
raised. Check voltage (<2V) at
X159 between pins 8 and 4
withtheignition ON
00-9).

b.

sensor harness.

Replace damaged pressure
sensor or harness (WP 0102
00).

Check PRESS RI “PRESS’
and “RETURN” voltages. If
the“RETURN” voltage (<2V)
is not found and “PRESS’
voltage is 3 to 6V, switch the
pressure sensor harness leads

(768-1 and 768 3)
00-9).

. Recheck pressure voltages. If

the“PRESS’ voltage (3to6V)
appears a “RETURN”,
replace 768-3 pressure sensor
(WP 0102 00). Make sure to
switch the sensor leads back
after thetest.

If no voltage (24V) is found,
check continuity of wires
A1543D, A1543C, A15513C,
A15513B, A15513A, and
15438 [WP 0048] 00-9, [WH

00-6, and 00-
5).

. Repair or replace damaged

wires or connectors (WP 0113
00).

If no voltage (<2V) is found,
continue with step 5.

. If voltage (<2V) is found,

disconnect ECU (790)
connector 1 and check pin 20
and connector for damage and
check continuity of wire

A1598 00-9).

. Repair or replace damaged

wires or connectors (WP 0113
00

. Replace damaged ECU (790)

(WP 0080 00).

0011 00-11
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED 0011 00
Table 7. Error Code 136 - Right Lift Cylinder Piston Pressure Sensor or
Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 136 - - Right Lift Cylinder Piston
Pressure Sensor or Circuit Failure- Continued

5. Disconnect sensor harness
768-3 and check voltage (24V)
between 1 and 3 with the
ignition ON [(WP 0048|00-9).

6. Remove the engine cover to
gain access to X167. Check
voltage (24V) a X167
between pins 16 and 17 and
check voltage (<2V) between
pins17 and 20 withtheignition

ON[(WP 0048 00-9).

a. If no voltage (24V) is found,
continue with step 6.

b. If voltage (24V) is found,
check sensor pins and harness
for damage, seal, and tight fit.

c. Replace damaged sensor and
harness (WP 0102 00).

a. If novoltage (24V) isfound at
X167 between pins 16 and 17,
check continuity of wires RD,
BU, and WH [(WP 0048 00-9).

b. If no voltage (24V) isfound at
X167 between pins 17 and 20,
check continuity of 768-3
sensor harness 00-
9).

c. Replace damaged sensor and
harness (WP 0102 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged or open
harness (WP 0113 00).

0011 00-12
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00

Table 8. Error Code 210 - Tophandler Angle Sensor or Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 210 - Tophandler Angle Sensor or
Circuit Failure.

& A

DI AG ATTACH 1( 16)

SYSTEM POWER 24. 00V
POWER Rl CAN 24.00V
POWER LE CAN 24.00V
10 V REF QUT 10.00V

1. Inspect

5. Check

tophandler  angle
sensor and lever and bracket
for damage and secure
mounting.

2. Enter “DIAG

ATTACHMENT” 2(16) inthe
diagnostic menu. Check tilt
anglevoltage. Withboomfully
lowered and tophandler level,
voltage should be 4 to 6V.

3. Remove the cover from the

tophandler junctionbox togain
access. Check tilt angle sensor
cableconnectionsat X180 pins

10, 11, and 12 00-
26).

4. Check voltage (10V) at X180

between pins 10 and 12

00-26) with the ignition
ON.

voltage a X180

between pins 10 and 11
[0048] 00-26) with the ignition
ON. Voltage should be 0.3 to
9.5V, depending ontophandler
tilt.

Tighten loose mounting bracket,
replace damaged angle sensor or
mounting bracket (WP 0100 00).

Check lever “clocking” on angle
sensor (WP 0259 00).

Repair damaged wires or
connectors (WP 0113 00

. Repair or replace damaged

. Replace ECU (791) (WP 0080

. If voltage is as specified,

. Replace ECU (791) WP 0080

If no voltage (10V) is found,
check continuity of wires
A18010, A1801, and A1802

[(wP 0048 00-26).

wires or connectors (WP 0113
00).

00).

If voltage is not as specified,
replace tilt angle sensor (WP
0100 00).

disconnect  ECU (791)
connector 1 and inspect ECU
and connector pins 9, 26, and
27 for damage.

00.

0011 00-13
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED

0011 00
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OVERLOAD PROTECTION TROUBLESHOOTING - CONTINUED
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TOPHANDLER ELECTRONIC CONTROL UNIT (ECU) (791) TROUBLESHOOTING 0012 00

THIS WORK PACKAGE COVERS

Error Code 205 - Memory Failure
Error Code 220 - Internal Communication Failure, Con-

Error Code 250 - Interna Communication Failure, Con-
nector 3

nector 2 Error Code 251 - Interna Communication Failure, Con-
Error Code 221 - Internal Communication Failure, Con- nector 3
nector 2
INITIAL SETUP
References

TM 10-3930-675-10

Current Supply (A34738.0200) (WP 0048|00-31)
ECS Attachment (A 34652.0200) [(WP 0048 00-23)

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

 Refer alsotoillustration at end of work package for component location.

Table 1. Error Code 205 - Memory Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 205 - Memory Failure.

LN

Place ignition switch in OFF
position for 30 seconds and then | still present (WP 0080 00).
back in ON position.

Replace ECU 791if error codeis

Table 2. Error Code 220 - Internal Communication Failure, Connector 2 Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Failure, Connector 2.

Error Code 220 - Internal Communication | Place ignition switch in OFF

position for 30 seconds and then | still present (WP 0080 00).
back in ON position.

Replace ECU 791if error codeis

0012 00-1
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TOPHANDLER ELECTRONIC CONTROL UNIT (ECU) (791) TROUBLESHOOTING - CONTINUED

0012 00

Table 3. Error Code 221 - Internal Communications Failure, Connector 2 Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 221 -
Failure, Connector 2.

Internal

Communication

— YD

Place ignition switch in OFF
position for 30 seconds and then
back in ON position.

Replace ECU 791 if error codeis
till present (WP 0080 00).

Table 4. Error Code 250 - I nternal Communication Failure, Connector 3 Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 250 -
Failure, Connector 3.

Internal

Communication

— YD

Place ignition switch in OFF
position for 30 seconds and then
back in ON position.

Replace ECU 791 if error codeis
till present (WP 0080 00).

Tableb. Error Code 251 - Internal Communication Failure, Connector 3 Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 251 -
Failure, Connector 3.

Internal

Communication

— YD

Place ignition switch in OFF
position for 30 seconds and then
back in ON position.

Replace ECU 791 if error codeis
till present (WP 0080 00).

0012 00-2
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TOPHANDLER ELECTRONIC CONTROL UNIT (ECU) (791) TROUBLESHOOTING - CONTINUED 0012 00

END OF WORK PACKAGE

0012 00-3/(0012 00-4 Blank)
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING

0013 00

THIS WORK PACKAGE COVERS
Error Code 121 - Supply Voltage to Servo ECU (790)
Failure

Error Code 122 - Supply Voltage to Servo ECU (790)
Failure

Error Code 123 - 10V Reference Voltage for Servo ECU
(790) Short Circuit Failure

Error Code 201 - Supply Voltage to Tophandler ECU
(791) Failure

Error Code 202 - Supply Voltage to Tophandler ECU
(791) Failure

Error Code 203 - 10V Reference Voltage for Tophandler
ECU (791) Failure

INITIAL SETUP

References

TM 10-3930-675-10

Current Supply (A34738.0200) [WP 0048]00-31)

References - Continued
ECS Attachment (A34652.0200) 00-23)

ECS Electrical Servo (A34648.0200)|(WP 0048 00-
5)

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

» Refer alsotoillustrations at end of work package for component location.

Table 1. Error Code 121 - Supply Voltageto Servo ECU (790) Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 121 - Supply Voltage to Servo ECU

1. Check for emergency stop in

Disengage emergency stop

(790) Failure.

a5/

~

engaged position. (Multiple
error codes will display if the
emergency stop button is
engaged during crank and
start.)

. Check voltage (24V) at X154
pins 4 and 1 with the ignition

ON 00-5).

button. (Error codes 121 and 201
will normally be one of the error
codes displayed.)

a. If novoltage (24V) isfound at
X154 pin 4, gain access to
emergency stop switch and
check  connections  and
continuity (WP 0082 00) and
check continuity of wires 1541

and 1544 [WP 0048|00-5).

0013 00-1
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00
Table 1. Error Code 121 - Supply Voltage to Servo ECU (790) Failure
Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 121 - Supply Voltage to Servo ECU
(790) Failure - Continued.

3. Disconnect  ECU (790)
connector 1 and check voltage
(24V) at pins 1 and 15 with the
ignition ON 00-5).
Inspect ECU (790) connector 1
pins and connector for
damage.

b. If no voltage (24V) isfound at
X154 pin 1, check circuit
breaker F30 and continuity of

wires A1501 and 301 (WH
0048 |00-5) and A301 (WH
0048|00-32).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

d. Repair or replace damaged
wires or connectors (WP 0013
00).

e. Replace damaged or faulty
emergency stop switch (WP
0082 00).

a. If no voltage (24V) is found,
check continuity of wires
A1544A and A1544B
[0048]00-5).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged ECU (790)
(WP 0080 00).

0013 00-2
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED

0013 00

Table 2. Error Code 122 - Supply Voltageto Servo ECU (790) Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

(790) Failure.

Error Code 122 - Supply Voltage to Servo ECU

LI - +
DI AG SERVO 1(13)
SYSTEM PONER 24. 00V
PONER RI CAN 24.00V
POVNER LE CAN 24.00V
10V REF QUT 10. OO0V

1. Check circuit breaker F32 for
trip.

2. Check voltage (24V) at X150
pin2withtheignition ON
00-5).

3. Disconnect  ECU (790)
connector 1 and check voltage
(24V) at pins 7 and 8 with the
ignition ON 00-5).
Inspect ECU (790) connector 1
pins and connector for
damage.

Reset circuit breaker as required.

a. If no voltage (24V) is found,
check circuit breaker F32 and
continuity of wire 302 (WH
0048]00-5) and A304 (WH
0048]00-32).
b. Replace damaged or faulty
circuit breaker (WP 0074 00).
c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wires
A1502A and A1502B
[0048]00-5).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged ECU (790)
(WP 0080 00).

0013 00-3
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED

0013 00

Table 3. Error Code 123 - 10V Reference Voltage for Servo ECU (790) Short Circuit Failure Troubleshooting

Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code123- 10V ReferenceVoltagefor Servo
ECU (790) Short Circuit Failure.

) - +

DI AG SERVO 1(13)
SYSTEM PONER 24. 00V
PONER RI CAN 24. 00V
PONER LE CAN 24. 00V
10V REF QUT 10. OO0V

1. Inspect ECU (790) connector
1. Check connector, harness,
and ECU (790) for damage.

2. Enter “DIAG SERVO” 1(13)
in the diagnostic menu. The
10V REF OUT voltage should
be around 10V.

3. Reconnect X155 and but leave
X157  unplugged.  Enter
“DIAG SERVO” 1(13) in the
diagnostic menu. Check 10V
REF OUT voltage.

4. Reconnect X157 and enter
“DIAG SERVO" 1(13) in the
diagnostic menu. Check 10V
REF OUT voltage.

5. Reconnect X169 pin 2 wire
BK. Disconnect wire GY from
X169 pin 2 [WP_0048] 00-9).
Enter “DIAG SERVO” 1(13)
in the diagnostic menu. Check
10V REF OUT voltage.

a. Repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace damaged ECU (790)
(WP 0080 00).

If voltage is <1V, unplug X155
and X157 and recheck 10V REF
OUT voltage. If voltage (10V)
returns, continue with step 3.

a. If voltage is <1V, unplug the
joystick (WP 0083 00) and
recheck 10V REF OUT
voltage. If voltage (10V)
returns, replace joystick (WP
0082 00).

b. If voltage is 10V, continue
with step 4.

a. If voltage is <1V, disconnect
the BK wire from X169 pin 2
(WP _0048] 00-9) and recheck
10V REF OUT voltage. If
voltage  (10V) returns,
continue with step 5.

b. If voltage (10V) does not
return, check wire BK for
short to ground (WP 0113 00).

c. Replace shorted harness (WP
0113 00).

If voltage is <1V, disconnect
X169 pin 2wire GN and recheck
10V REFOUT voltage. If voltage
(10V) returns, replace boom
angle sensor (WP 0099 00).
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00

Table 3. Error Code 123 - 10V Reference Voltage for Servo ECU (790) Short Circuit Failure
Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code123- 10V ReferenceVoltagefor Servo | 6. Reconnect X169 pin 2 wire | If voltageis <1V, disconnect
ECU (790) Short Circuit Failure - Continued. GY. Disconnect wire GN from | X169 pin 2 wire GY again and
X169 pin 2 00-9). | recheck 10V REF OUT voltage.
Enter “DIAG SERVO” 1(13) | If voltage (10V) returns, replace
in the diagnostic menu. Check | boom extension sensor (WP 0100
10V REF OUT voltage. 00).

0013 00-5
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00

Table 4. Error Code 201 - Supply Voltage to Tophandler ECU (791) Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 201 - Supply Voltage to Tophandler
ECU (791) Failure.

DI AG ATTACHVENT 1(16)
SYSTEM POAER 24. 00V
POAER R CAN 24.00V
POAER LE CAN 24.00V
10 V REF OUT 10. 00V

1. Check for emergency stop in

engaged position. (Multiple
error codes will display if the
emergency stop button is
engaged during crank and
start.)

. Check voltage (24V) at X154
pins 2 and 3 with the ignition

ON 00-5).

3. Check voltage (24V) at X155

pin 11 00-5) and
X161 pin 3 00-6)
with the ignition ON.

Disengage emergency stop
button. (Error codes 121 and 201
will normally be one of the error
codes displayed.)

a. If novoltage (24V) isfound at
X154 pin 3, gain access to
emergency stop switch and
check  connections  and
continuity (WP 0083 00) and
check continuity of wires 1542

and 1543A [WP 0048|00-5).

b. If no voltage (24V) isfound at
X154 pin 1, check circuit
breaker F30 and continuity of
wires A1504 and 304
[0048]00-5) and A304
[0048]00-32).

c. Replace damaged of faulty
circuit breaker (WP 0074 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged or faulty
emergency stop switch (WP
0083 00).

a. If novoltage (24V) isfound at
X155 pin 11, check continuity
of wire 1542 and 1543A

[0048]00-5).

b. If no voltage (24V) isfound at
X161 pin 3, check continuity
of wireA1543B 00-
6).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00
Table 4. Error Code 201 - Supply Voltage to Tophandler ECU (791) Failure - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 201 - Supply Voltage to Tophandler
ECU (791) Failure - Continued.

4. Remove the cover from the
tophandler junctionbox togain
access. Check voltage (24V) at
X180 pin 3 00-23)

with the ignition ON.

5. Check voltage (24V) between

X186 pins 1 and 2
00-23).

6. Remove relay 3009-1 and test
(WP 0113 00). Check voltage
(24V) and 3009-1 relay socket
pins30and 86 withtheignition

ON 00-23).

a. If novoltage (24V) isfound at
X180 pin 3, check continuity
of wire GY between X180 and
X185 00-23) and
wire GY between X185 and
X161 and wire A1543C
[0048]00-6).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged open or
shorted harness (WP 0113 00
and WP 0220 00).

a. If no voltage (24V) is found,
check circuit breaker F40
located under the auxiliary

pump[(WP 0048 00-33).

b. If no voltage (24V) is found,
check continuity of wires\W28
00-33) and wireRD
between X187 and X186 pin 1
(WP 0048|00-23).

c. Replace damaged or faulty
circuit breaker (WP 0074 00).

d. Repair or replace damaged
wires or connectors (WP 0113
00).

e. Replace damaged open or
shorted harness 00,
WP 0111 00, and WP 0220
00).

a. Replace damaged or faulty
3009-1 relay (WP 0077 Q0).

b. If no voltage (24V) isfound at
3009-1 pin 30, check circuit
breaker F41 (1) and continuity
of wires A51B, A51J and
A1861A 00-23).

¢. Check operation of relay 315
1 [WP_0048]00-23). Replace
damaged or faulty 315-1 relay
(WP 0077 00 and WP 0222
00).
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00

Table 4. Error Code 201 - Supply Voltage to Tophandler ECU (791) Failure - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 201 - Supply Voltage to Tophandler
ECU (791) Failure - Continued.

7. Disconnect  ECU (792)

connector 1 and check voltage
(24V) at pins 1 and 15 with the
ignition ON 00-23).
Inspect ECU and connector
pins for damage.

d. If no voltage (24V) isfound at
3009-1 pin 86, check
continuity of wire A1803A

(WP 0048 00-23).

e. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
ECU (791) connector 1 pins 1
and 15, check operation of
relay 3009-2 00-
23). Replace damaged or
faulty 3009-2 relay (WP 0077
00).

b. If no voltage (24V) isfound at
ECU (791) connector 1 pins 1
and 15, check continuity of
wiresA51E, A51F, A51G, and

A1803B |(WP 0048 00-23).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace ECU (791) (WP 0080
00).

0013 00-8
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ELECTRONIC CONTROL UNIT (ECU) INPUT VOLTAGE TROUBLESHOOTING - CONTINUED 0013 00

Table 5. Error Code 202 - Supply Voltage to Tophandler ECU (791) Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

ECU (791) Failure.

Error Code 202 - Supply Voltage to Tophandler

L

SYSTEM POVER
POAER RI CAN
PONER LE CAN
10 V REF QUT

DI AG ATTACHVENT 1(16)

24. 00V
24. 00V
24. 00V
10. oov

1. Remove the cover from the
tophandler junction box cover
to gain access. Check voltage
(24V) circuit breaker F41 (1)
00-23) with the

ignition ON.

2. Disconnect  ECU (791)
connector 1 and check voltage
(24V) at pins 7 and 8 with the
ignition ON 00-23).
Inspect ECU and connector
pins for damage.

a. If novoltage (24V) isfound at
F41 (1), check continuity of
wire A51J (WP 0048 00-23).

b. Replace damaged or faulty
circuit breaker (WP 0077 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
ECU (791) connector 1 pins 7
and 8, check continuity of
wiresA51A, A51B, and A51C
(WP 0048 00-23).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c¢. Replace ECU (791) (WP 0080
00).
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Table 6. Error Code 203 - 10V Reference Voltage for Tophandler ECU (791) Failure Troubleshooting Procedur es.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Tophandler ECU (791) Failure.

Error Code 203 - 10V Reference Voltage for

LN -

=

1. Enter “DIAG
ATTACHMENT” 1(16) in the
diagnostic menu. Check “10V
REF OUT” value.

2. Remove the cover from the
tophandler junctionbox togain
access. Check tilt angle sensor
and cable for damage

[0048|00-26).

3. Disconnect thetilt angle sensor
from X180 00-26)
and recheck voltage (10V) in
the diagnostic menu.

4. Disconnect ECU  (791)
connector 1 and inspect ECU
and connector pins for
damage.

a. Should be around 10V.
b. If no voltage (10V) is found,
proceed with step 2.

Replace damaged tilt angle
sensor (WP 0101 00).

a If voltage (10V) returns,
replace tilt angle sensor (WP
0101 00).

b. If voltage (10V) does not
return, check continuity to
ground for wires A18010,
A18011, and A18012
[0048]00-26).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. Repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace ECU (791) (WP 0080
00).
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THIS WORK PACKAGE COVERS

Error Code 103 - ECU (790) Not Responding (RESET
or USMC Only)

Error Code 105 - ECU (790) Not Responding
Error Code 106 - ECU (791) Not Responding

Error Code 107 - Cable Failure Between Tophandler
ECU (791) and Display ECU (795)

Error Code 108 - Cable Failure Between Tophandler
ECU (791) and Servo ECU (790)

Error Code 109 - Cable Failure Between Servo ECU
(790) and Display ECU (795)

Error Code 110 - Communication Failure Between Dis-
play ECU (795) and Steering ECU (792)

Error Code 111 - Communication Failure Between Dis-
play ECU (795) and Transmission ECU (793)

Error Code 112 - Communication Failure Between Dis-
play ECU (795) and Engine ECU (794)

Error Code 345 - Communication Failure Between
Steering ECU (792) and Display ECU (795)

Error Code 346 - Communication Failure Between
Steering ECU (792) and Transmission ECU (793)

Error Code 684 - Communication Failure Between
Transmission ECU (793) and Display ECU (795)

Error Code 685 - Communication Failure Between
Transmission ECU (793) and Steering ECU (792)

Error Code 1285 - Engine Detects a Communication
Failure on the J1939 Datalink

Error Code 1286 - Engine Detects a Communication
Failure on the J1939 Datalink

INITIAL SETUP

Tools and Special Tools
Test Lead, Female (Item 123] WP 0289 00)
Test Lead, Male (Item 124 WP 0289 00)

References
TM 10-3930-675-10

ECS Display/CAN-BUS (A34647.0200)[(WP 0048
00-2)

NOTE

Refer tg WP_0004] 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.
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Table 1. Error Code 103 - ECU 790 Not Responding (RESET or USM C Only).

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 103 - ECU (790) Not Responding
(RESET or USMC Only).

>

1. Check ECU (790) connector 1
for damage or proper
connection.

2. Check for voltage. Disconnect
ECU (790) connector 1 and
check voltage (24V) at pins 1,
15, 7, and 8 with the ignition

ON 00-5).

a. Repair or replace damaged
connector (WP 0113 00).

b. Reconnect disconnected
connector.

If voltage (24V) isnot found at

any of the pins, use the wiring

diagram to check each circuit

(WP 0048 00-5).

b. If voltage (24V) isfound on al
pins, replace ECU (790) (WP
0081 00).

c. Repair or replace damaged

wires or connectors (WP 0113

00).

Table 2. Error Code 105 - ECU (7

90) Not Responding Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 105 - ECU (790) Not Responding.

L0

cl

1. Check ECU (790) connector 1
damage or proper connection.

2. Disconnect  ECU (790)
connector 1 and check voltage
(24V) a pins 1, 15, 7, and 8

a. Repair or replace damaged
connector (WP 0113 00).

b. Reconnect disconnected
connector.
a. If voltage (24V) isnot found at

any of the pins, use the wiring
diagram to check each circuit

withtheignition ON (WP 0048

(WP 0048 00-5).

00-5).

b. If voltage (24V) isfound on all
pins, replace ECU (790) (WP
0081 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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ECU-TO-ECU COMMUNICATIONS TROUBLESHOOTING - CONTINUED 0014 00
Table 3. Error Code 106 - ECU (791) Not Responding Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 106 - ECU (791) Not Responding.

oy

D

1. Check voltage (24V) at X161
pin 6 withtheignition ON
00-2).

2. Remove the cover from the
tophandler  junction  box.
Check voltage (24V) between
X186 pin 1 and pin 2 and
between pin 1 and ground.
Check circuit breaker F41 (1)
for trip (WP 0048 00-23).

3. Check voltage (24V) at X180
pin 6 withtheignition ON (WH
00-23).

4. Unplug relay 315-1. Check
voltage (24V) between thetwo
pins of the connector with the

ignition ON|(WP 0048 00-23).

a. If novoltage (24V) isfound at
X161 pin 6, check continuity
of wire A1503A (WP 0048 00-
2).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If novoltage (24V) isfound at
X186 pin 1, check circuit
breaker F40 located under the
auxiliary pump and continuity
of cablesRD, 1862, W28, and
W29[(WP 0044 00-23 andWH

[0048]00-33).

b. Repair or replace damaged
connectors (WP 0113 00).

c. Replace damaged cable
0110 00 and WP 0111 00).

d. Reset or replace damaged or
faulty circuit breaker (WP
0074 00).

a. If novoltage (24V) isfound at
X180 pin 6, check continuity
of wire Y E between X180 and
X185 and YE between X185
and X161 pin 6 00-
23).

b. Replace damaged cable (WP
0220 00).

a. If no voltage (24V) is found,
check continuity of wire
A1806 and the ground
connection of wire A1806E at
37 - 55. For RESET/USMC
check continuity of wires
A1806, 194H, and A194J
(X194 pins H and J) and
ground connection of wire
A1806E at 37 - 55[(WP 0049
00-23).
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Table 3. Error Code 106 - ECU (791) Not Responding Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 106 - ECU (791) Not Responding -
Continued.

5. Unplug ECU (791) connector
1. Check voltage (24V) at pins
7 and 8 with the ignition ON

00-23).

6. Check voltage (24V) at pins 1
and 15 with the ignition ON

00-23).

b. If voltage (24V) is found,
check relay 315-1 (WP 0113
00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

d. Replace damaged or faulty
relay (WP 0074 00 and WP
0222 00).

a. If novoltage (24V) isfound at
ECU (791) connector 1 pins 7
or 8, check circuit breaker F41
1) (WP 0113 00) and
continuity of wires AB1A,
A51B, and A51C[(WP 004§
00-23).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Reset or replace damaged or
faulty circuit breaker (WP
0074 00).

a. If novoltage (24V) isfound at
ECU (791) connector 1 pins 1
or 15, check relays 3009-1 and
3009-2 (WP 0113 00) and
continuity of wires ABIE,
A51F, and A51G
00-23).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

c. Replace damaged or faulty
relay (WP 0074 00).

d. If voltage (24V) isfound at all
ECU (791) connector 1 pin
checks, replace ECU 791 (WP
0080 00).
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Table 4. Error Code 107 - Cable Failure Between Tophandler ECU (791) and Display ECU (795)
Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 107 - Cable Failure Between | 1. Inspect the CAN-BUS cable | Replace damaged cable (WP
Tophandler ECU (791) and Display ECU (795). and connector (X185) that is| 0220 00).

mounted on the right side of
the boom for damage.

b 7D

2. Check continuity between | If continuity isnot present, repair
X152 pin 1 and X161 pin 4, | or replace damaged wires or
and X152 pin 2 and X161 pin | connectors (WP 0113 00).

5 (WP 0048/00-2).

3. Check continuity between | If continuity is not present,
X161 pin 4 and X185 pin 4, | replacedamaged cable (WP0113
and X161 pin 5 and X185 pin | 00).

5 (WP 0048| 00-2).

4. Remove the cover to the| If continuity isnot present,
tophandler  junction  box. | replacedamaged cable (WP 0220
Check continuity between | 00).

X185 pin 4 and X180 pin 4,
and X185 pin 5 and X180 pin
5 (WP 0048|00-2).

5. Check continuity between | If continuity isnot present, repair
X180 pin 4 and ECU (791) | or replace damaged wires or
connector 1 pin 2, and X180 | connectors (WP 0113 00).
pin5and ECU (791) connector
1 pin 3 (WP 0048]00).

6. Access display ECU (795) | a. If continuity is not present,

inside driver's control panel repair or replace damaged
(WP 0081 00). Check wires or connectors (WP 0113
continuity between (795) pin 00).
11 and X152 pin 1, and| b. If continuity ispresent, replace
between (795) pin 10 and ECU (790) (WP 0080 00).
X152 pin 2 (WP 004800-2). | c. Replace ECU (795) (WP 0080

00).
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Table 5. Error Code 108 - Cable Failure Between Tophandler ECU (791) and Servo ECU (790)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 108 - Cable Failure Between
Tophandler ECU (791) and Servo ECU (790).

o 7D

1. Inspect the CAN-BUS cable

and connector (X185) that is
mounted on the right side of
the boom for damage.

. Check continuity between

X161 pin 1 and ECU (790)
connector 1 pin 2, and X161
pin 2 and ECU (790) connector

1 pin 3 {WP 0048]00-2).

. Check continuity between

X161 pin 1 and X185 pin 1,
and X161 pin 2 and X185 pin

2 00-2).

. Remove the cover to the

tophandler  junction  box.
Check continuity between
X185 pin 1 and X180 pin 1,
and X185 pin 2 and X180 pin

2 00-2).

. Check continuity between

X180 pin 1 and ECU (791)
connector 1 pin 4, X180 pin 2
and ECU (791) connector 1 pin

5 (WP 0048|00-2).

Replace damaged cable (WP
0220 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity is not present,
replace damaged cable (WP 0113
00).

If continuity is not present,
replace damaged cable (WP 0220
00).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. If continuity is present, replace
ECU (791) (WP 0080 00).

¢. Replace ECU (790) (WP 0080
00).
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Table 6. Error Code 109 - Cable Failure Between Servo ECU (790) and Display ECU (795)

Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 109 - Cable Failure Between Servo
ECU (790) and Display ECU (795).

—

>0

1. Check continuity between
X152 pin 4 and ECU (790)
connector 1 pin 4, and X152
pin5and ECU (790) connector

1 pin 5 {WP 0048/00-2).

2. Access display ECU (795)
inside driver's control panel
(WP 0081 00). Check
continuity between (795) pin
13 and X152 pin 4, and
between (795) pin 12 and
X152 pin 5 (WP 0048/ 00-2).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

a. If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. If continuity ispresent, replace
ECU (790) (WP 0080 00).

c. Replace ECU (795) (WP 0080
00).
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Table 7. Error Code 110 - Communication Failure Between Display ECU (795) and Steering ECU (792)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error

(792).

Code 110 -

Communication Failure

Between Display ECU (795) and Steering ECU

M_LN

>

1. Enter “EXTRA FUNC” 9(13)
in the diagnostic menu.

2. Check steering ECU (792)
terminal board for loose or
damaged connections.

3. Check ECU (792) pins 159 and
160 for loose connection

00-16).

4. Inspect  jumpers  between
terminal connections at X179.
Check continuity between
(792) pin 159 and X179 pin L,
and between (792) pin 160 and
X179 pin H [WP 0048 00-3).

5. Check continuity between
X179 pin L and X177 pin 8,
and between X179 pin H and
X177 pin 7 (WP 0048|00-3).

6. Check continuity between
X177 pin 8 and X160 pin 8,
and between X177 pin 7 and
X160 pin 7 (WP 0048|00-3).

7. Check continuity between
X160 pin 8 and X152 pin 8,
and between X160 pin 7 and
X152 pin 7 (WP 0048|00-3).

8. Access display ECU (795)
inside driver's control panel
(WP 0081 00). Check
continuity between (795) pin 6
and X152 pin 7, and between
(795) in 5 and X152 pin 8 (WH

[0048|00-2).

Should have a“1” next to “RX
792 STEERING”.

If thereisa“0", continue with
step 2.

Replace damaged terminal board
or tighten connections (WP 0080
00).

Tighten loose connections.

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace missing or damaged
jumpers.

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. If continuity ispresent, replace
ECU (792) (WP 0081 00).

c. Replace ECU (795) (WP 0081
00).
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Table 8. Error Code 111 - Communication Failure Between Display ECU (795) and Transmission ECU (793)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 111 -

ECU (793).

Communication Failure

Between Display ECU (795) and Transmission

oy

D

1. Enter “EXTRA FUNC” 9(13)
in the diagnostic menu.

2. Check transmission ECU
(793) for loose or damaged
connectors.

3. Check ECU (793) pins 25 and
26 for loose connectors.

4. Inspect  jumpers  between
terminal connectors at X179.
Check continuity between
(793) pin 25 and X179 pin H,
and between (793) pin 26 and

X179 pin L (WP 0048|00-3).

5. Check continuity between
X179 pin L and X177 pin 8,
and between X179 pin H and

X177 pin 7 (WP 0048 00-3).

6. Check continuity between
X177 pin 8 and X160 pin 8,
and between X177 pin 7 and

X160 pin 7 00-3).

7. Check continuity between
X160 pin 8 and X152 pin 8,
and between X160 pin 7 and
X152 pin 7 (WP 0048|00-3).

8. Access display ECU (795)
inside driver's control panel
(WP 0081 00). Check
continuity between (795) pin 6
and X152 pin 7, and between
(795) pin 5 and X152 pin 8

00-2).

Should have a“1” next to “RX
793 GEARBOX”".

If thereisa“0", continue with
step 2.

Replace damaged connector or
ECU (793) (WP 0080 00).

Repair any loose or missing
connectors (WP 0113 00).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace missing or damaged
jumpers.

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. If continuity ispresent, replace
ECU (793) (WP 0080 00).

c. Replace ECU (795) (WP 0080
00).
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Table 9. Error Code 112 - Communication Failure Between Display ECU (795) and Engine ECU (794)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 112 -

(794).

Communication Failure

Between Display ECU (795) and Engine ECU

LN

>0

1. Check circuit breaker F13 for
trip.

2. Enter “EXTRA FUNC” 9(13)
in the diagnostic menu.

3. Check engine ECU (794) for
loose or damaged connectors

00-10).

4. Check ECU (794) OEM
connector pins 37, 38, and 46
for dirty, corroded, bent,
broken, pushed back, or

extended pins 00-
10).

5. Locate X202 attached the
harness just below the ECU
(794) OEM connector
[0048]00-3).

a Reset F13 circuit bresker.
Engine will not start if F13 is
off.

b. If engine will not start, check
voltage at F13, X16 pin 9 and
ECU (794) OEM connector
pin 38 with theignition switch
ON.

c. If no voltage present, check
continuity of wires A169 and
169 [WP 0048|00-10).

d. Replace damaged or faulty
circuit breaker (WP 0074 00).

Should havea“1” next to “RX
794 ENGINE”.

If thereisa“0”, continue with
step 3.

Replace damaged connector or
ECU (794) (WP 0080 00).

Clean and repair connector as
required (WP 0113 00).

a. Check X202 plug connector
for damage or loose
connection.

b. Unplug X202 and check
resistance on the plugged part
of the connector between pin 1
and 4. Resistance should be
122 Ohms.

c¢. Clean and repair connector as
required (WP 0113 00).
Replace if damaged.
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Table 9. Error Code 112 - Communication Failure Between Display ECU (795) and Engine ECU (794)
Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 112 - Communication Failure
Between Display ECU (795) and Engine ECU
(794) - Continued.

6. Inspect  jumpers  between
terminal connectors at X179.
Check continuity between
(794) OEM pin 37 and X179
pinL, and between (794) OEM
pin 46 and X179 pin H (WH

00-3 and[WP 0048| 00-
10).

7. Check continuity between
X179 pin L and X177 pin 8,
and between X179 pin H and

X177 pin 7 (WP 0048|00-3).

8. Check continuity between
X177 pin 8 and X160 pin 8,
and between X177 pin 7 and

X160 pin 7 (WP 0048|00-3).

9. Check continuity between
X160 pin 8 and X152 pin 8,
and between X160 pin 7 and

X152 pin 7 (WP 0048|00-3).

10.Access display ECU (795)
inside driver's control panel
(WP 0081 00). Check
continuity between (795) pin 6
and X152 pin 7, and between
(795) pin 5 and X152 pin 8

00-2).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. Replace missing or damaged
jumpers.

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

If continuity isnot present, repair
or replace damaged wires or
connectors (WP 0113 00).

a If continuity is not present,
repair or replace damaged
wires or connectors (WP 0113
00).

b. If continuity is present, replace
ECU (794) (WP 0080 00).

¢. Replace ECU (795) (WP 0080
00).
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| Table 10. Error Code 345 - Communication Failure Between Steering ECU (792) and Display ECU (795)
Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 345 - Communication Failure | Perform troubleshooting
Between Steering ECU (792) and Display ECU | procedure for error code 110.
(795).

3 oo

| Table 111. Error Code 346 - Communication Failure Between Steering ECU (792) and Transmission ECU (793)
Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 346 - Communication Failure| 1. Check circuitbreakersF27and | Reset circuit breaker as required.
Between Steering ECU (792) and Transmission F28 for trip.

ECU (793). 2. Perform troubleshooting
procedure for error code 111.

3 oo
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| Table 12. Error Code 684 - Communication Failure Between Transmission ECU (793) and Display ECU (795)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 684 - Communication Failure
Between Transmission ECU (793) and Display
ECU (795).

=

1. Perform troubleshooting steps

for error code 111 (WP 0113
00).

NOTE

Ensure you disconnect and isolate each connector/cir-
cuit mentioned in error code 111 steps before checking

for continuity to ground.

2. Perform each continuity check | Replace any wire found to have

for continuity to ground.

continuity to ground.

Table 1B. Error Code 685 - Communication Failure Between Transmission ECU (793) and Steering ECU (792)
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 685 - Communication Failure
Between Transmission ECU (793) and Steering
ECU (792).

1. Check steering ECU (792) and

transmission ECU (793) for
loose or damaged connectors.

2. Check ECU (792) pins 159 and

160 for loose connection.

3. Inspect  jumpers  between

terminal connections at X179.
Check continuity and for
continuity to ground between
(792) pin 159 and X179 pin L,
and between (792) pin 160 and
X179 pin H.

4. Check continuity and for

continuity to ground between
X179 pin L and (793) pin 26,
and between X179 pin H and
(793) pin 25.

Replace damaged connector or
ECU (792), ECU (793) (WP0080
00).

Tighten loose connections.

a If continuity is not present,
repair any loose or missing
connections.

b. Replace missing or damaged
jumpers.

c. Replace any grounded wire.

a If continuity is not present,
repair any loose or missing
connections.

b. Replace any grounded wire.

c. Replace ECU (793) (WP 0080
00).

d. Replace ECU (792) (WP 0080
00).
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| Table 14. Error Code 1285 - Engine Detects a Communication Failure on the J1939 Datalink
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1285 - Engine Detects a
Communication Failure on the J1939 Datalink.

2 O

Perform the troubl eshooting
procedures for error code 112.

. Error Code 1286 - Engine Detects a Communication Failure on the J1939 Datalink
Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1286 - Engine Detects a
Communication Failure on the J1939 Datalink.

2 O

Perform the troubleshooting
procedures for error code 112.

END OF WORK PACKAGE

0014 00-14



TM 10-3930-675-24-1

STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794) TROUBLESHOOTING 0015 00

THIS WORK PACKAGE COVERS

Error Code 300 - Steering ECU (792) Hardware Failure

Error Code 841 - Transmission ECU (793) Memory
Failure

Error Code 843 - Application Error Failure
Error Code 1111 - Engine ECU (794) Memory Failure

Error Code 1341 - Engine ECU (794) Loss of Data Fail-
ure

Error Code 1343 - Engine ECU (794) Internal Commu-
nication Failure

Error Code 1346 - Engine ECU (794) Software Failure

INITIAL SETUP

Toolsand Special Tools

Test Lead, Male (Item 124] WP 0289 00)

References
TM 10-3930-675-10

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

* Refer alsotoillustration at end of work package for component location.

Table 1. Error Code 300 - Steering ECU (792) Hardware Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 300 - Seering ECU (792) Hardware
Failure.

NOTE

LI

If the engine is cranked and not started, then re-
cranked without turning the ignition OFF, ERROR
CODE 300 may be displayed. Turn off ignition for 30

seconds and restart.

1. Check circuit breakersF26 and
F29 for trip.

2. Check voltage (24V) at X174
pin 3 [(WP_0048| 00-16) with
theignition ON.

Reset circuit breakersasrequired
(WP 0074 00).

a. If no voltage (24V) is found,
check circuit breaker F29 and
continuity of wires A473

[0048]00-32) and 473
[0048]00-16).

b. Replace damaged or faulty
circuit breaker (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).
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TM 10-3930-675-24-1

STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED

0015 00

Table 1. Error Code 300 - Steering ECU (792) Hardwar e Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 300 - Steering ECU (792) Hardware
Failure- Continued.

3. If circuit breaker F29 trips
during  operation,  check
voltage output circuits from
ECU (792) for short circuit,
brake cooling, auxiliary pump,
twistlock, and  steering
indicator lights. (For USMC
Autolube system.) (ARMY
only 7208 and 7210 cab
proximity — switches, filter
indicators.)

4. Check voltage (24V) at X174
pin 14 00-16) with
the ignition ON.

5. Check voltage (24V) at ECU

(792) pin 1 00-16)
with the ignition ON.

6. Check voltage (24V) at ECU
(792) pin 5 (WP 0048(00-16)
with the ignition ON.

Perform appropriate
troubleshooting and repairs for
short circuit.

a. If no voltage (24V) is found,
check circuit breaker F26 and
continuity of wires A48
[0048]00-32) and 478
[0048]00-16).

b. Replace damaged or faulty
circuit breaker (WP 0074 00).

c. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wire
A17414 and jumper wire 7923
(WP 0048 00-16).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

a. If no voltage (24V) is found,
check continuity of wire
A17414 and jumper wire 7923
(WP 0048/ 00-16).

b. Repair or replace damaged
wires or connectors (WP 0113
00).

¢. Replace ECU (792) (WP 0080
00).
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED 0015 00
Table 2. Error Code 841 - Transmission ECU (793) Memory Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 841 - Transmission ECU (793) | Place ignition switch in OFF Replace transmission ECU (793)

Memory Failure.

— )?)

position for 30 seconds and then
back in ON position.

if error codeis till present (WP
0080 00).

Table 3. Error Code 843 - Application Error Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 843 - Application Error Failure.

Place ignition switch in OFF
position for 30 seconds and then
back in ON position.

Replace transmission ECU (793)
if error code is till present (WP
0080 00).

Table 4. Error Code 1111 - Engine ECU (794) Memory Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1111 - Engine ECU (794) Memory

Failure.

Turn ignition switch to OFF
position for 30 seconds and then
back to ON position.

Replace engine ECU (794) if
error code till appears (WP 0079
00).
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED

0015 00

Table 5. Error Code 1341 - Engine ECU (794) L oss of Data Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code1341- EngineECU (794) L ossof Data
Failure.

O
A

1. Ensure ignition switch is in
OFF position.  Disconnect
OEM harness from engine
ECU (794) and perform the
following resistance checks:

a Measure resistance from
OEM harness connector pin
7 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

b.Measure resistance from
OEM harness connector pin
8 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

c.Measure resistance from
OEM harness connector pin
17 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

d.Measure resistance from
OEM harness connector pin
18 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

e.Measure resistance from
OEM harness connector pin
28 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

a. Ifresistanceisnot asspecified,
repair engine harness
connectors (WP 0113 00).

b. Notify Sustainment Mainte-
nance to replace engine har-
ness.
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED

0015 00

Table 5. Error Code 1341 - Engine ECU (794) L oss of Data Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code1341- EngineECU (794) L ossof Data
Failure- Continued.

USE TEST LEAD KIT P/N 3822758

50 TF 41

<10 OHMS

350-1143
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED

0015 00

Table 5. Error Code 1341 - Engine ECU (794) L oss of Data Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code1341- EngineECU (794) L ossof Data
Failure- Continued.

2. Turn ignition switch to ON
position and check battery
voltage by placing positive (+)
probe of multimeter on
positive (+) battery terminal
and touch negative (-) probeto
negative (-) battery terminal
while trying to start engine.
Voltage should be at least
(+)12v during normal

conditions and at least (+)6V
during cranking. Check each
battery in the same way.

3. Turn ignition switch to OFF
position and check battery

terminas for

connection.

4. Check circuit breakers 51-F4
and 51-F5.

secure

If voltage is not as required,
charge or replace battery (WP
0108 00).

350-1144

Cleanterminalsand tighten loose
battery terminal connections.

a Reset circuit breakers, if
tripped.

b. If circuit breakers will not
reset, notify SRA.
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)
TROUBLESHOOTING - CONTINUED 0015 00

Table 6. Error Code 1343 - Engine ECU (794) Internal Communication Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1343 - Engine ECU (794) Internal | 1. Ensure ignition switch is in | a Tighten loose connections.
Communication Failure. OFF position and check all | b. Repair or replace damaged
engine and vehicle power and connections (WP 0113 00).
ground  connections  for
] corrosion and loose con-
nections.

& 2. With ignition switch in OFF

position, disconnect OEM
harness from engine ECU
(794). Disconnect positive (+)
and negative (-) battery cables
from battery.

3. Check engine ECU (794) | Dry connectors as required.
connectors for moisture.

4. Check all power resistances. | a. If resistanceisnot asspecified,
a. Measure resistance from repair engine harness
engine harness connector connectors (WP 0113 00).
pin 7 to positive (+) battery | b. Notify Sustainment Mainte-
terminal. Resistance should nance to replace engine har-
be less than 10 Ohms. Ness.

b.Measure resistance from
engine harness connector
pin 8 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

c.Measure resistance from
engine harness connector
pin 17 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

d.Measure resistance from
engine harness connector
pin 18 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

0015 00-7



TM 10-3930-675-24-1

STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED 0015 00
Table 6. Error Code 1343 - Engine ECU (794) Internal
Communication Failure Troubleshooting Procedures - Continued.
TEST OR INSPECTION CORRECTIVE ACTION

MALFUNCTION

Error Code 1343 - Engine ECU (794) Internal
Communication Failure - Continued.

e. Measure resistance from
engine harness connector
pin 28 to positive (+) battery
terminal. Resistance should
be less than 10 Ohms.

10 1

<10 OHMS

5. Check al ground resistances:
a Measure resistance from
engine harness connector
pin 29 to negative (-) battery
terminal. Resistance should
be less than 10 Ohms.

b.Measure resistance from
engine harness connector
pin 30 to negative (-) battery
terminal. Resistance should
be less than 10 Ohms.

350-1143

a. If resistanceisnot asspecified,
repair engine harness
connectors (WP 0113 00).

b. Notify Sustainment Mainte-
nance to replace engine har-
ness.
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)

TROUBLESHOOTING - CONTINUED 0015 00
Table 6. Error 1343 - Engine ECU (794) Internal Communication Failure
Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 1343 - Engine ECU (794) Internal c.Measure resistance from
Communication Failure - Continued. engine harness connector
pin 39 to negative (-) battery
terminal. Resistance should
be less than 10 Ohms.
10 1
0000 00000
3800 1928808
50186688 08888 2,4
29, 30, 39,
40, 50
350-1148

d.Measure resistance from
engine harness connector
pin 40 to negative (-) battery
terminal. Resistance should
be less than 10 Ohms.

e. Measure resistance from
engine harness connector
pin 50 to negative (-) battery
terminal. Resistance should
be less than 10 Ohms.
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STEERING ECU (792), TRANSMISSION ECU (793), AND ENGINE ECU (794)
TROUBLESHOOTING - CONTINUED 0015 00

Table 7. Error Code 1346 - Engine ECU (794) Softwar e Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 1346 - Engine ECU (794) Software | Turn ignition switch to OFF Replace engine ECU (794) if
Failure. position for 30 seconds and then | error code till appears (WP 0079
back to ON position. 00).
LN

A

Unswitched Battery +12VDC

OEM Harness ﬁj 7
\ ) 7

T

>
%

¥
¢
7

Battery Return
Unswitched Battery +12VDC

Battery

350-1149

END OF WORK PACKAGE
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING 0016 00

THIS WORK PACKAGE COVERS

Error Code 451 - Voltage Supply Too High for Steering
ECU (792)

Error Code 452 - Voltage Supply Too Low for Steering
ECU (792)

Error Code 453 - Wheel Sensor Supply Voltage Out of
Range (RESET or USMC only)

Error Code 454 - Wheel Sensor Supply Voltage Out of
Range (RESET or USMC only)

Error Code 811 - Voltage Supply Too Low for Transmis-
sion ECU (793)

Error Code 812 - Voltage Supply Too High for Trans-
mission ECU (793)

Error Code 813 - Voltage Failure at Transmission Gear-
shift Valve Supply

Error Code 814 - Voltage Failure at Transmission Gear-
shift Valve Supply

INITIAL SETUP
References
TM 10-3930-675-10

Current Supply (A34738.0200) 00-31)

References - Continued

ECS Steering (A34651.0200) 00-16)

ECU Transmission (A34650.0200) 00-
12)

NOTE

Refer tg WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

Table 1. Error Code 451 - Voltage Supply Too High for Steering ECU (792) Troubleshooting Procedures.

oy [= +
a~ L

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 451 - Voltage Supply Too High for | Check output voltage from If output voltage is greater than
Seering ECU (792). alternator. 33V, replacealternator (WP 0070

00).

0016 00-1
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED

0016 00

Table 2. Error Code 452 - Voltage Supply Too L ow for Seering ECU (792) Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 452 - Voltage Supply Too Low for

Steering ECU (792).

AN

1. Ensure circuit breakers F26
and F29 are not tripped.

2. Check voltage (22V to 26V) at
connector X174 at pins 3 and
14 with the engine running

(WP 0048|00-16).

3. Check for voltage (22V to
26V) at connector X174 at pins
3 and 14 with the engine

running (WP 0048|00-16).

4. Check for voltage (22V to
26V) at ECU (792) at pins1, 3,
4, and 5 with the ignition ON
(WP 0048]00-16).

Reset circuit breaker(s).

a. If voltageisfound but lessthan
18V, check the condition and
charge of the vehicle batteries.

b. Check voltage output of
dternator at either NATO
slave receptacle.

c. Charge or replace discharged
vehicle batteries (WP 0108 00
and WP 011 00).

d. Replace non-operational
aternator (WP 0070 00).

a. If no voltage (22V to 26V) is
found at either pin, check
circuit breakers F26 and F29
and continuity of wires A473,
A478 (WP 0048|00-16).

b. Replace damaged or non-
operational circuit breaker
(WP 0074 00).

c. Repair or replace damaged
connector (WP 0113 00).

d. Replace damaged or open
wire.

a If voltage (22V to 26V) is
found, replace ECU (792)
(WP 0080 00).

b. If no voltage (22V to 26V) is
found at any one pin, check
continuity of wires A17414,
7923 and A1743A
00-16).

c. Repair or replace damaged
connector (WP 0113 00).

d. Replace damaged or open
wire.
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED 0016 00
Table 3. Error Code 453 - Whedl Sensor Supply Voltage Out of Range
(RESET or USM C Only) Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 453 - Wheel Sensor Supply Voltage
Out of Range (RESET or USMC Only).

+

1. Check for voltage (5V) at
connector X171 between pins
4 and 6, and 12 and 14 (WH

00-20).

2. Check for voltage (5V) at
connector X170 at pins 4 and

6, and 12 and 14 (WP 0048/00-
21).
3. Check for continuity.

Disconnect connector X170
and check for continuity to
ground at pins 4 and 12
[0048]00-21). There should not
be continuity to ground.

4. Check for continuity.
Disconnect all of thenumbered
wires from connector X192
and check each one for

continuity to ground
00-21).

If voltage (5V) is not found,

perform the following checks:

a. Disconnect connector X170
and recheck for voltage at
X171 between pins 4 and 6,
and 12 and 14.

b. If voltage (5V) is till not
found, perform step 2.

c. If voltage (5V) returns after
disconnecting X170, perform
step 3.

If voltage (5V) is not found,

perform the following checks:

a. Disconnect connector X171
and recheck for voltage at
X170 between pins 4 and 6,
and 12 and 14.

b. If voltage (5V) is still not
found, perform step 5.

a If continuity to ground is
found at pin 4, disconnect wire
BU from connector X192 pin
4 and recheck 00-
21).

b. If continuity to groundisfound
at pin 12, disconnect wire OR
from connector X192 pin 12
and recheck (WP 0048]00-21).

c. Replace grounded X170 to
X192 cable (WP 0113 00).

If continuity to groundisfound at
any numbered wire, determine
which wheel sensor it belongsto.
Replace grounded wheel sensor
(WP 0104 00).
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED 0016 00
Table 3. Error Code 453 - Whedl Sensor Supply Voltage Out of Range
Troubleshooting Procedures (RESET or USM C Only) - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 453 - Wheel Sensor Supply Voltage

Out of Range (RESET or
Continued.

USMC Only) -

5. Check for

continuity.
Disconnect connector X171
and check for continuity to

ground at pins 4 and 12

a If continuity to ground is

found at pin 4, disconnect wire
BU from connector X167 pin

4 and recheck {((WP 0048 00-

[0048]00-20). Thereshould not | 20).
be continuity to ground. b. If continuity to groundisfound
at pin 12, disconnect wire OR
from connector X167 pin 12
and recheck 00-20).
c. Replace grounded X171 to
X167 cable (WP 0113 00).

6. Check for continuity.
Disconnect all of thenumbered
wires from connector X167
that go to the front wheel
sensors and check each onefor
continuity toground
00-20).

7. Check for continuity.
Disconnect connector X170
and X171. Disconnect ECU
(792) pins 138, 139, 140 and
141. Check wires A1714,
Al17112 00-20),

A1704,and A17012 (WP 0048
00-21) for continuity to
ground.

If continuity to groundisfound at
any numbered wire, determine
which wheel sensor it belongsto.
Replace grounded wheel sensor
(WP 0104 00).

a. Replace grounded wire.

b. Repair or replace damaged
connector (WP 0113 00).

¢. Replace damaged ECU (792)
terminal board (WP 0080 00).

d. Replace ECU (792) (WP 0080
00).
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED 0016 00
Table 4. Error Code 454 - Whedl Sensor Supply Voltage Out of Range
(RESET or USMC Only) Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 454 - Wheel Sensor Supply Voltage
Out of Range (RESET or USMC Only).

+

1. Check for voltage (5V) at
connector X171 between pins

1and3and 9 and 11 (WP 0048
00-20).

2. Check for voltage (5V) at
connector X170 between pins

1and3,and9and 11 (WP 0048
00-21).
3. Check for continuity.

Disconnect connector X170
and check for continuity to
ground at pins 1 and 9
[0048]00-21). There should not
be continuity to ground.

4. Check for continuity.
Disconnect all of thenumbered
wires from connector X192
and check each one for

continuity to ground
00-21).

If voltage (5V) is not found,

perform the following checks:

a. Disconnect connector X170
and recheck for voltage at
X171 betweenpinsland 3and
9and 11.

b. If voltage (5V) is still not
found, perform step 2.

c. If voltage (5V) returns after
disconnecting X170, perform
step 3.

If voltage (5V) is not found,

perform the following checks:

a. Disconnect connector X171
and recheck for voltage at
X170 between pins 1 and 3,
and 9 and 11.

b. If voltage (5V) is still not
found, perform step 5.

a If continuity to ground is
found at pin 1, disconnect wire
GY from connector X192 pin
1 and recheck 00-
21).

b. If continuity to groundisfound
at pin 9, disconnect wire BN
from connector X192 pin 9
and recheck [WP 0048]00-21).

c. Replace grounded X170 to
X192 cable (WP 0113 00).

If continuity to groundisfound at
any numbered wire, determine
which wheel sensor it belongsto.
Replace grounded wheel sensor
(WP 0104 00).
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED 0016 00
Table 4. Error Code 454 - Whedl Sensor Supply Voltage Out of Range
(RESET or USMC Only) Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 454 - Wheel Sensor Supply Voltage

Out of Range (RESET or
Continued.

USMC Only) -

5. Check

for continuity.

Disconnect connector X171
and check for continuity to
ground at pins 1 and 9
[0048|0020). There should not
be continuity to ground.

6. Check continuity. Disconnect

all of the numbered wiresfrom
connector X167 that go to the
front wheel sensors and check
each one for continuity to

ground 00-20).
7. Check for continuity.

Disconnect connector X170
and X171. Disconnect ECU
(792) pins 86, 87, 88, and 89.
Check wires A1711, A1719
00-20), A1701, and
A1709 00-21) for

continuity to ground.

a If continuity to ground is
found at pin 1, disconnect wire
GY from connector X167 pin
1 and recheck 00-
20).

b. If continuity to groundisfound
at pin 9, disconnect wire BN
from connector X167 pin 12
and recheck 00-20).

c. Replace grounded X171 to
X167 cable (WP 0113 00).

If continuity to groundisfound at
any numbered wire, determine
which wheel sensor it belongsto.
Replace grounded wheel sensor
(WP 0104 00).

a. Replace grounded wire.

b. Repair or replace damaged
connector (WP 0113 00).

¢. Replace damaged ECU (792)
terminal board (WP 0080 00).

d. Replace ECU (792) (WP 0080
00).
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED

0016 00

Table 5. Error Code 811 - Voltage Supply Too Low for Transmission ECU (793) Troubleshooting Procedures.

26V) at connector X174 at pins
1and 2withtheenginerunning

(WP 0048|00-16).

3. Check for voltage (22V to
26V) at connector 174 at pins
1and 2withtheenginerunning

(WP 0048|00-16).

4. Check for voltage (22V to
26V) at ECU (793) at pins 23,
45, and 68 withtheignition ON
(WP 0048]00-12).

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 811 - Voltage Supply Too Low for | 1. Ensure circuit breakers F27 | Reset circuit breaker(s).
Transmission ECU (793). and F28 are not tripped.
LT +
2. Check for voltage (22V to|a If voltageisfound butlessthan

C.

d.

. Check voltage output of

. Charge or replace discharged

. Replace defective dternator

. Replace damaged or defective
. Repair or replace damaged

. Replace damaged or open

. If no voltage (22V to 26V) is

18V, check the condition and
charge of the vehicle batteries.

aternator at either NATO
slave receptacle.

vehicle batteries (WP 0108 00
and WP 0110 00).

(WP 0070 00 and WP 0071
00).

If no voltage (22V to 26V) is
found at either pin, check
circuit breskers F27 and F28
and continuity of wires A471

and A472 (WP 0048|00-12).
circuit breaker (WP 0074 00).
connector (WP 0113 00).

wire.

If voltage (22V to 26V) is
found, replace ECU (793)
(WP 0080 00).

found at any one pin, check
continuity of wires A1741A,
Al1741B, and A1742A
[0048]00-12).

Repair or replace damaged
connector (WP 0113 00).
Replace damaged or open
wire.
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ELECTRONIC CONTROL UNIT (ECU) SUPPLY VOLTAGE TROUBLESHOOTING - CONTINUED

0016 00

Table 6. Error Code 812 - Voltage Supply Too High for Transmission ECU (793) - Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 812 - Voltage Supply Too High for
Transmission ECU (793).

+

Check output voltage from
alternator.

If output voltage is higher than
26V, replaceaternator (WP0070
00).

Table 7. Error Code 813 - Voltage Failure at Transmission Gear shift Valve Power Su

pply Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code813- Voltage Failureat Transmission | 1. Ensure circuit breaker F27 is | Reset circuit breakers.
Gear shift Valve Supply. not tripped.
[N - +
2. Check for voltage (22V to|a If no voltage (22V to 26V) is
26V) at connector X174 at pin found, check circuit breaker
1withtheenginerunning (WP | F27 and continuity of wires
| 0048|00-16). A471 [WP 0048 00-32) and
471 (WP 0048|00-12).
b. Replace damaged or defective
circuit breaker (WP 0074 00).
c. Repair or replace damaged
connector (WP 0113 00).

3. Disconnect ECU (793) and
inspect ECU and connector
pins for damage. Check for
voltage (22V to 26V) on the
ECU (793) connector at pins
23 and 68 with theignition ON
(WP 0048]00-12).

d. Replace damaged or open
wire.

If no voltage (22V to 26V) is

found at any one pin, check

continuity of wires A1471A

and A1741B 00-

12).

b. Repair or replace damaged
connector (WP 0113 00).

C. Replace damaged or open
wire.

d. If voltage (22V to 26V) is

found, replace ECU (793)

(WP 0080 00).
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Table 8. Error Code 814 - Voltage Failure at Transmission Gear shift Valve Power Supply Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code814 - Voltage Failureat Transmission | Perform troubleshooting
Gear shift Valve Power Supply. procedure for error code 813.

LT - +

END OF WORK PACKAGE
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THIS WORK PACKAGE COVERS

Error Code 350 - Right Front Wheel Valve Solenoid
Error

Error Code 351 - Right Rear Wheel Valve Solenoid
Error

Error Code 352 - Left Rear Whee! Valve Solenoid Error
Error Code 353 - Left Front Wheel Valve Solenoid Error

Error Code 354 - Right Front Wheel Valve Solenoid
Error

Error Code 355 - Right Rear Wheel Vave Solenoid
Error

Error Code 356 - Left Rear Whee! Valve Solenoid Error

Error Code 357 - Right Front Wheel Valve Solenoid
Error

Error Code 399 - EEPROM Paramater Error in ECU
(792)

Error Code 401 - Transmission Neutral Signal from
Steering ECU (792) Short Circuit Failure

Error Code 404 - 2WD Steering Control Lamp, Short
Circuit Failure

Error Code 405 - 4WD Steering Control Lamp, Short
Circuit Failure

Error Code 406 - Crab Steering Control Lamp, Short
Circuit Failure

Error Code 408 - Unlocked Twistlock Control Lamp,
Short Circuit Failure

Error Code 409 - Locked Twistlock Control Lamp,
Short Circuit Failure

Error Code 410 - alignment Control Lamp, Short Circuit
Failure

Error Code 412 - Auto Lube Pump Control, Short Cir-
cuit Failure- USMC Only

Error Code 413 - Boom Folding Supply Valve, Short
Circuit Failure

Error Code 415 - Drag Restriction, Short Circuit Failure

Error Code 416 - Steering Pressure Switch, Circuit Input
Error

Error Code 418 - 2WD Steering Selection Switch, Cir-
cuit Input Error

Error Code 419 - 4WD Steering Selection Switch, Cir-
cuit Input Error

Error Code 420 - Crab Steering Selection Switch, Cir-
cuit Input Error

Error Code 422 - Cab in Transport Proximity Switch,
Circuit Input Error

Error Code 423 - Ether Start Kit Switch, Circuit Failure

Error Code 427 - Tophandler Work Light Switch, Cir-
cuit Input Error

Error Code 440 - Steering Wheel Sensor, Power Supply
Error (RESET or USMC Only)

Error Code 450 - Temperature Inside Steering ECU
(792) Above Critical Threshold [184°F (85°C)]

INITIAL SETUP

References
TM 10-3930-675-10
Current Supply (A34738.0200) [WP 0048|00-31)
Auxiliary Pump (A34746.0200) 00-47)

ECS Electrical Servo (A34648.0200)|(WP 0048 00-
5)

References - Continued
ECS Steering (A34651.0200) 00-16)

ECS Hydraulics (A34654.0200) 00-29)
ECS Attachment (A34652.0200) [[(WP 004§ 00-23)

NOTE

Refer tg WP _0004) 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.
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Table 1. Error Code 350 - Right Front Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 350 - Right Front Wheel Valve NOTE
Solenoid Error. Error code 350 activates when the resistance of
the solenoid or circuit is out of range from the
m preset value. This error code is programmed
for USMC vehiclesonly.

Perform troubleshooting
procedure for error code 329.

Table 2. Error Code 351 - Right Rear Whedl Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 351 - Right Rear Wheel Valve NOTE
Solenoid Error. Error code 351 activates when the resistance of
the solenoid or circuit is out of range from the
)] preset value. This error code is programmed

for USMC vehiclesonly.

Perform troubleshooting
procedure for error code 330.

Table 3. Error Code 352 - Left Rear Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 352 - L eft Rear Wheel Valve Solenoid NOTE
Error. Error code 352 activates when the resistance of
the solenoid or circuit is out of range from the
)] preset value. This error code is programmed

for USM C vehiclesonly.

Perform troubleshooting
procedure for error code 331.
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Table 4. Error Code 353 - L eft Front Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code353- L eft Front Whedl Valve Solenoid

Error.

Perform troubleshooting
procedure for error code 332.

NOTE

Error code 353 activates when the resistance of
the solenoid or circuit is out of range from the
preset value. This error code is programmed
for USMC vehiclesonly.

Table 5. Error Code 354 - Right Front Wheel Valve Solenoid Error Troub

leshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 354 - Right Front Wheel Valve
Solenoid Error.

L0

NOTE

Error code 354 activates when the solenoid
current control initialization fails. This code
typically is activated after ECU (792) has been
replaced. This error code is programmed for
USMC vehiclesonly.

Pressreset. If recurring error code
activates, replaceECU (792) (WP
0080 00).

Table 6. Error Code 355 - Right Rear Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 355 - Right Rear Wheel Valve
Solenoid Error.

L

NOTE

Error code 355 activates when the solenoid
current control initialization fails. This code
typically is activated after ECU (792) has been
replaced. This error code is programmed for
USMC vehicles only.

Pressreset. If recurring error code
activates, replaceECU (792) (WP
0080 00).
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Table 7. Error Code 356 - L eft Rear Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 356 - L eft Rear Wheel Valve Solenoid
Error.

18]

NOTE

Error code 356 activates when the solenoid
current control initialization fails. This code
typically is activated after ECU (792) has been
replaced. This error code is programmed for

USMC vehiclesonly.

Pressreset. If recurring error code
activates, replaceECU (792) (WP
0080 00).

Table 8. Error Code 357 - Right Front Wheel Valve Solenoid Error Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 357 - Right Front Wheel Valve
Solenoid Error.

L0

NOTE

Error code 357 activates when the solenoid
current control initialization fails. This code
typically is activated after ECU (792) has been
replaced. This error code is programmed for

USMC vehiclesonly.

Pressreset. If recurring error code
activates, replaceECU (792) (WP
0080 00).

Table 9. Error Code 399 - EEPROM Parameter Error in ECU (792) Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 399 - EEPROM Parameter Error in
ECU (792).

[ —

NOTE

Error code 399 activates when one or more
EEPROM parameter values are out of range.
This error code is programmed for USMC

vehiclesonly.

Pressreset. If recurring error code
activates, replaceECU (792) (WP
0080 00).
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| Table 10. Error Code 401 - Transmission Neutral Signal from
Seering ECU (792) Short Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 401 - Transmission Neutral Signal
from Seering ECU (792) Short Circuit Failure.

2 O

Check for continuity toground on
wire A79344 between steering

ECU (792) pin 71 (WP 0048/ 00-
16) and transmission ECU (793)

pin 44 (WP 0048]00-13).

If continuity is present, replace
wire A79344.

| Table 11. Error Code 404 - 2WD Steering Control Lamp,

Short Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 404 - 2WD Seering Control Lamp,
Short Circuit Failure.

— )?)

NOTE

Error code 404 is an information type error
code. It may not activate for the operator. The
operator may report the indicator light is not
working. Enter DIAG STEERING 2(16) in the
Diagnostic menu to verify the code or enable
the information type code in the Initialization

menu.

1. Inspect the 2-whed drive
selection switch for damage.

2. Inspect light bulb. Remove the
screws  from  the menu
selection button panel on the
steering column console. Lift
the panel to accessthe 2-wheel
drive selection button. Pull the
light socket down and out from
the console. Remove the light
bulb and inspect (WP 0073
00).

3. Disconnect connector X177
located in the middle panel.
Should not have continuity to
ground. Check for continuity
to ground on the loose part of
X177 at pin 1 [(WP 0048 00-
19).

Replace damaged steering
selection switch (WP 0073 00).

Replace damaged or shorted light
bulb (WP 0073 00).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1601 and
A1531 for continuity to
ground [WP 0048|00-19).

C. Replace grounded X177 to
X160 cable or grounded wire
A1531.
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0017 00

| Table 11. Error Code 404 - 2WD Steering Control Lamp,
Short Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 404 - 2WD Seering Control Lamp,
Short Circuit Failure - Continued.

4. Check for continuity to ground
ontheloosepart of X153 at pin
1 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 68 for
connection or damage
[0048]00-19).

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1771 for

continuity to ground

| 0048|00-19).
c. Replace grounded  wire
AL1771.

a. Replace damaged ECU (792)
terminal board (WP 0080 00).

b. Replace ECU (792) (WP 0080
00).

Table 1P. Error Code 405 - 4WD Seering Control
Lamp, Short Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 405 - 4WD Seering Control Lamp,
Short Circuit Failure.

— )

NOTE

Error code 405 is an information type error
code. It may not activate for the operator. The
operator may report the indicator light is not
working. Enter DIAG STEERING 2(16) in the
Diagnostic menu to verify the code or enable
the information type code in the Initialization

menu.

1. Inspect the 4-wheel drive
selection switch for damage.

2. Ingpect light bulb. Remove the
screws from the menu
selection button panel on the
steering column console. Lift
the panel to accessthe 4-wheel
drive selection button. Pull the
light socket down and out from
the console.

Replace damaged steering
selection switch (WP 0073 00).

Replace damaged or shorted light
bulb (WP 0073 00).
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Table 1P. Error Code 405 - 4WD Seering Control
Lamp, Short Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 405 - 4WD Seering Control Lamp,
Short Circuit Failure - Continued.

3. Check for continuity.
Disconnect connector X177
located in the middle panel.
Check for continuity to ground
ontheloosepart of X177 at pin
2 00-19). There
should not be continuity to
ground.

4. Check for continuity to ground
ontheloosepart of X153 at pin
2 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 67 for
connection or damage
[0048]00-19).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1602 and
A1532 for continuity to
ground (WP 0048|00-19).

c. Replace grounded X177 to
X160 cable or grounded wire
A1532.

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1772 for

continuity to ground

| 0048|00-19).
c. Replace grounded  wire
AL1772.

a. Replace damaged ECU (792)
termina board (WP 0080 00
00).

b. Replace ECU (792) (WP 0080
00).
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Table 1B. Error Code 406 - Crab Seering Control
Lamp, Short Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 406 - Crab Seering Control Lamp,
Short Circuit Failure.

— )?)

NOTE

Error code 406 is an information type error code. It
may not activate for the operator. The operator may
report the indicator light is not working. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enable the information type codesin the initial-

ization menu.

1. Inspect the crab steering
selection switch for damage.

2. Inspect light bulb. Remove the
screws  from  the menu
selection button panel on the
steering column console. Lift
the panel to access the crab
steering selection button. Pull
the light socket down and out
from the console.

3. Check for continuity.
Disconnect connector X177
located in the middle pandl.
Check for continuity to ground
ontheloosepart of X177 at pin
3 00-19). There
should not be continuity to
ground.

4. Check for continuity to ground
ontheloosepart of X153 at pin
3 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 66 for
connection or damage
[0048|00-19).

Replace damaged steering
selection switch (WP 0073 00).

Replace damaged or shorted light
bulb (WP 0073 00).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1603 and
A1533 for continuity to
ground (WP 0048|00-19).

c. Replace grounded X177 to
X160 cable or grounded wire
A 1533.

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1733 for
continuity to ground

|0048]|00-19).
c. Replace grounded  wire
A1733.

a. Replace damaged ECU (792)
terminal board (WP 0080 00).

b. Replace ECU (792) (WP 0080
00).
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Table 14. Error Code 408 - Unlocked Twistlock Control
Lamp Short, Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 408 - Unlocked Twistlock Control
Lamp, Short Circuit Failure.

— )?)

NOTE

Error code 408 is an information type error code. It
may not activate for the operator. The operator may
report the indicator light is not working. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enable the information type codesin the initial-

ization menu.

1. Inspect the twistlock indicator
lights for damage.

2. Check light fixtures. Access
twistlock indicator lights (WP

0073 00) in the steering
column console.  Inspect
twistlock  indicator  light

sockets, bulbs, and wiring.

3. Check for continuity.
Disconnect connector X177
located in the middle pandl.
Check for continuity to ground
ontheloosepart of X177 at pin
4 00-19). There
should not be continuity to
ground.

4. Check for continuity to ground
ontheloosepart of X153 at pin
4 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 64 for
connection or damage
| 0048/00-19)

Replace damaged twistlock
indicator light(s) (WP 0073 00).

Replace damaged or shorted light
bulb, socket, or wiring (WP 0073
00).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1604 and
A1534 for continuity to
ground (WP 0048|00-19).

c. Replace grounded X177 to
X160 cable or grounded wire
A1534.

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1774 for
continuity to ground
[0048]00-19).

c. Replace  grounded
Al774.

a. Replace damaged ECU (792)
termina board (WP 0080 00
00).

b. Replace ECU (792) (WP 0080
00).

wire
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Table 1p. Error Code 409 - L ocked Twistlock Control
Lamp, Short Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 409 - Locked Twistlock Control
Lamp, Short Circuit Failure.

— )?)

NOTE

Error code 409 is an information type error code. It
may not activate for the operator. The operator may
report the indicator light is not working. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enable the information type codesin the initial-

ization menu.

1. Inspect the twistlock indicator
lights for damage.

2. Check light fixtures. Access
twistlock indicator lights (WP

0073 00) in the steering
column console.  Inspect
twistlock  indicator  light

sockets, bulbs, and wiring.

3. Check for continuity.
Disconnect connector X177
located in the middle pandl.
Check for continuity to ground
ontheloosepart of X177 at pin
6 00-19). There
should not be continuity to
ground.

4. Check for continuity to ground
ontheloosepart of X153 at pin
6 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 63 for
connection or damage
[0048|00-19).

Replace damaged twistlock
indicator light(s) (WP 0073 00).

Replace damaged or shorted light
bulb, socket, or wiring (WP 0073
00).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1606 and
A1536 for continuity to
ground (WP 0048|00-19).

c. Replace grounded X177 to
X160 cable or grounded wire
A1536.

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1776 for
continuity to ground

|0048]|00-19).
c. Replace grounded  wire
A1776.

a. Replace damaged ECU (792)
termina board (WP 0080 00
00).

b. Replace ECU (792) (WP 0080
00).
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Table 1p. Error Code 410 - Alignment Control Lamp,
Short Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code410- Alignment Control Lamp, Short
Circuit Failure.

— )?)

NOTE

Error code 410 is an information type error code. It
may not activate for the operator. The operator may
report the indicator light is not working. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enable the information type codesin the initial-

ization menu.

1. Inspect the twistlock indicator
lights for damage.

2. Check light fixtures. Access
twistlock indicator lights (WP

0073 00) in the steering
column console.  Inspect
twistlock  indicator  light

sockets, bulbs, and wiring.

3. Check for continuity.
Disconnect connector X177
located in the middle pandl.
Check for continuity to ground
ontheloosepart of X177 at pin
5 00-19). There
should not be continuity to
ground.

4. Check for continuity to ground
ontheloosepart of X153 at pin
5 00-19). There
should not be continuity to
ground.

5. Check ECU (792) pin 62 for
connection or damage
[0048|00-19).

Replace damaged twistlock
indicator light(s) (WP 0073 00).

Replace damaged or shorted light
bulb, socket, or wiring (WP 0073
00).

a If continuity to ground is
found, disconnect X153 and
recheck.

b. If continuity to ground is still
found, check wires 1605 and
A1535 for continuity to
ground (WP 0048|00-19).

c. Replace grounded X177 to
X160 cable or grounded wire
A1535.

a If continuity to ground is
found, replace the X153 to
steering column harness (WP
0073 00).

b. If continuity to ground is not
found, check wire A1775 for
continuity to ground

|0048]|00-19).
c. Replace grounded  wire
A1775.

a. Replace damaged ECU (792)
termina board (WP 0080 00
00).

b. Replace ECU (792) (WP 0080
00).
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Table 1)7. Error Code 412 - Autolube Pump Control,

Short Circuit Failure (USM C Only) Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Circuit Failure (USM C Only).

Error Code 412 - Autolube Pump Control, Short

— )?)

NOTE

Error code 412 is an information type error code. It
may not activate for the operator. The operator may
report the auto lube pump is not working. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enable the information type codesin the initial-

ization menu.

1. Test relay. Remove the plastic
cover from theright rear of the
cab to access the cab
distribution box (WP 0074 00).
Open the cab distribution box
to access the relay boards.
Remove relay 3018 and test
(WP 0113 00).

2. Check for continuity.
Disconnect connector X174B
located in the middle panel.
Check for continuity to ground
on the loose part of X174B at
pin 2. There should not be
continuity to ground.

3. Check for continuity.
Disconnect connector X47 and
connector XK1 located on one
of the relay boards. Check for
continuity to ground on the
loose part of XK1 at pin 8.
There should not be continuity
to ground.

4. Check ECU (792) pin 60 for
connection or damage

00-19).

Replacerelay if resistance between
terminals 85 and 86 is not 290 to
350 Ohms.

a If continuity to ground is
found, disconnect X47 and
recheck.

b. If continuity to ground is still
found, check wire 476 for
continuity to ground
[0048]00-19).

c. Replace grounded X174B to
X47 cable (WP 0113 00).

a If continuity to ground is
found, replace wire A476.

b. If continuity to ground is not
found, check wire A174B2 for
continuity to ground
[0048]00-48).

c. Replace grounded  wire
Al174B2.

a. Replace damaged ECU (792)
terminal board (WP 0080 00).

b. Replace ECU (792) (WP 0080
00).
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Table 18. Error Code 413 - Boom Folding Supply Valve,
Short Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 413 - Boom Folding Supply Valve,
Short Circuit Failure.

— )?)

NOTE

Error code 413 is an information type error code. It
may not activate for the operator. The operator may
report the boom folding system is not working. Enter
DIAG STEERING 2(16) in the Diagnostic menu to ver-
ify the code or enable the information type codesin the

initialization menu.

1. Test for resistance. Open the
door to the remote hydraulic
compartment. Locate the 6043
boom folding supply valve on
the left side wall. Disconnect
the connector and check the
resistance of the solenoid coil.
Resistance should be 40 to 50
Ohms.

2. Check for continuity.
Disconnect connector X195
located in the middle panel and
disconnect the 6043 boom
folding supply valve. Check
for continuity to ground on the
loose part of X195 at pin8 (WH

[ 0048|00-30). There should not
be continuity to ground.

3. Check for continuity.
Disconnect connector X198
pin 9 wire GY and disconnect
the 6043 boom folding supply
valve. Check wire GY for
continuity to ground
00-30). There should not be
continuity to ground.

4. Check ECU (792) pin 59 for
connection or damage
[0048]00-30).

Replace 643 boomfolding supply
valveif damaged or resistanceis
not as specified (WP 0263 00).

a If continuity to ground is
found, move the cab to the
transport position to access
X198 under the cover plate.
Disconnect X198 pin 9 wire
VT and recheck.

b. If continuity to ground is still
found, check wire VT for
continuity to ground
[0048]00-30).

c. Replace grounded X195 to
X198 cable (WP 0113 00).

a If continuity to ground is
found, replace wire X198 to
6043 cable (WP 0113 00).

b. If continuity to ground is not
found, check wire A195B for
continuity to ground

|0048]00-30).
c. Replace grounded  wire
A195B.

a. Replace damaged ECU (792)
terminal board (WP 0080 00).

b. Replace ECU (792) (WP 0080
00).
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Table 1. Error Code 415 - Drag Restriction,
Short Circuit Failure (RESET or USMC Only) Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code415 - Drag Restriction, Short Circuit | 1. Check continuity. Disconnect | Replacethediodeif continuity is
Failure (RESET or USMC Only). X174B located in the middle | found in both directions.

panel behind the operators
seat. Check the diode for

continuity of the loose part of
X174B between pins 14 and
15. There should be continuity
& from pin 15 to pin 14 and not

from pin 14 to pin 15
| 0048]00-13).
2. Check wire A174B15 for | a. If continuity to ground is

continuity to ground. There found, replacewire A174B15.
should not be continuity to | b. Repair or replace damaged

ground (WP 0048|00-19). connector (WP 0113 00).
3. Check ECU (792) pin 57 for | a Replace damaged ECU (792)
connection or damage. terminal board.
b. Replace ECU (792) (WP 0080
00).

Table 20. Error Code 416 - Seering Pressure Switch,
Circuit Input Error Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 416 - Seering Pressure Switch, NOTE

Circuit Input Error. Error code 416 is an information type error code. It

may not activate for the operator. Enter DIAG

STEERING 2(16) in the Diagnostic menu to verify the
()] code or enabletheinformation type codesin theinitial-
ization menu. Input error type codes can be activated if

the voltage input is not stable due to a bad connection.
Error code 340 may be active with thiserror code.

1. Place the cab in the transport | Replace damaged steering
position (TM 10-3930-675- | pressure switch (WP 0134 00).
10) and remove the hydraulic
pump access cover. Inspect
the steering pressure switch
(245) mounted on the steering
vave for damage and
connection.
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Table 2D. Error Code 416 - Steering Pressure Switch,

Circuit Input Error Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 416 - Seering Pressure Switch,

Circuit Input Error - Continued.

2. Check connectors X47, X174,
and X197 for connection or
damage (ARMY only).

3. Check  connector  X47,
X174B, and X197 for
connection  or  damage
(RESET or USMC only).

4. Check ECU (792) pin 49 for
connection or damage

00-18).

5. Check wire. Disconnect wire
A1974 from ECU (792) and
recheck for active 416 error
code.

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectors are found to be
in good condition, check
wires A473, 473, A1743B,
1973, and 1974 for continuity
(WP 0048 00-16 and 18).

c. Replace or repair open or
damaged wire.

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectors are found to be
in good condition, check
wires A475, 475, A174B1A,
1973, and 1974 for continuity
(WP_0048] 00-16 and [WH
[0048|00-18).

c. Replace or repair open or
damaged wire.

a Check wire A1974 for
continuity (WP 0048|00-18).
b. Replace damaged ECU (792)
terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 416 is till
active.
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Table 21. Error Code 418 - 2WD Steering Selection
Switch, Circuit Input Error Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code418- 2WD Seering Selection Switch,

Circuit Input Error.

ML

AN

NOTE

Error code 418 is an information type error code. It
may not activate for the operator. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enablethe information type codesin theinitial-
ization menu. Input error type codes can be activated if
thevoltageinput is not stable due to a bad connection.

1. Inspect the 2WD steering
selection switch for damage
and connection.

2. Inspect  connectors X177,
X160, and X153 for
connection or damage.

3. Check ECU (792) pin 47 for
connection or damage
[0048]00-18).

4. Check wire connection.
Disconnect wireA17713from
ECU (792) and recheck for
active 418 error code.

Replace damaged 2WD steering
selection switch (WP 0082 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectors are found to be
in good condition, check
wires 15313, A15313, and

16013 00-18).

c. Replace or repair open or
damaged wire.

a Check wire A17713 for
continuity (WP 0048|00-18).
b. Replace damaged ECU (792)
terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 418 is till
active,
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Table 22. Error Code 419 - 4WD Steering Selection
Switch, Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code419- 4WD Seering Selection Switch,

Circuit Failure.

ML

AN

NOTE

Error code 419 is an information type error code. It
may not activate for the operator. Enter DIAG
STEERING 2(16) in the Diagnostic menu to verify the
code or enablethe information type codesin theinitial-
ization menu. Input error type codes can be activated if
thevoltageinput is not stable due to a bad connection.

1. Inspect the 4WD steering
selection switch for damage
and connection.

2. Inspect  connectors X177,
X160, and X153 for
connection or damage.

3. Check ECU (792) pin 46 for

connection or damage

| 0048|00-18).
4. Check wire connection.

Disconnect wireA17714 from
ECU (792) and recheck for
active 419 error code.

Replace damaged 4WD steering
switch (WP 0082 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectors are found to be
in good condition, check
wires1529C, 15314, A15314,
and 16014 00-18)
for continuity.

c. Replace or repair open or
damaged wire.

a Check wire A17714 for

continuity (WP 0048|00-18).
b. Replace damaged ECU (792)

terminal board (WP 0080 00).

¢. Replace ECU (792) (WP 0080
00) if error code 419 is still
active.
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Table 28. Error Code 420 - Crab Steering Selection
Switch, Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 420 - Crab Seering Selection Switch,

Circuit Failure.

AN

NOTE

Error code 420 is an information type error code. It
may not activate for the operator. Enter DIAG STEER-
ING 2(16) in the Diagnostic menu to verify the code or
enable the information type codes in the initialization
menu. Input error type codes can be activated if the
voltageinput isnot stable dueto a bad connection.

1. Inspect the crab steering
selection switch for damage
and connection.

2. Inspect connectors X177,
X160, and X153 for
connection or damage.

3. Check ECU (792) pin 45 for
connection or damage

00-18).

4. Check  wire  connection.
Disconnect wire A17715 from
ECU (792) and recheck for
active 420 error code.

Replace damaged crab steering
switch (WP 0082 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectorsarefoundto bein
good condition, check wires
1529D, 15315, A15315, and
16015 00-18) for
continuity.

c. Repair or replace open or
damaged wire.

a Check wire A17715 for

continuity (WP 0048]|00-18).
b. Replace damaged ECU (792)

terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 420 is till
active.
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Table 24. Error Code 422 - Cab in Transport Proximity
Switch, Circuit Input Error Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Switch, Circuit Input Error.

Error Code 422 - Cab in Transport Proximity

210

NOTE

Error code 422 is an information type error code. It
may not activate for the operator. Enter DIAG STEER-
ING 2(16) in the Diagnostic menu to verify the code or
enable the information type codes in the initialization
menu. Input error type codes can be activated if the
voltageinput isnot stable dueto a bad connection.

1. Inspect the cab transport

proximity  switch  (7210)
located at the right rear of cab
for damage.

2. Check for proper operation.

Place cab in transport position
(TM  10-3930-675-10) and
check for proper gap and
engagement of  proximity
switch against the frame.

3. Inspect  connectors X175,

X195, A174, A47,and X174B
(RESET or USMC) for
connection damage.

4. Check ECU (792) pin 43 for

connection or damage
[0048] 00-30).

5. Check  wire connection.

Disconnect wire A1752 from
ECU (792) and recheck for
active 422 error code.

Replacedamaged cabintransport
proximity switch (WP 0076 00).

Proximity switch should not
extend beyond the end of the
protective enclosure. Adjust
proximity switch or cab to obtain
the proper gap (5 mm) (WP 0076
00 and WP 0138 00).

a. Repair or replace damaged

b.

c. Replace or repair open or

a

b. Replace damaged ECU (792)

a

b. Replace proximity switch

connector (WP 0113 00).
If connectorsarefoundtobein
good condition, check wires

A1957A, A1957B, |(WP 0048
00-30), A1743C, A1743D
Al174B1B and A174B1C

(RESET or USMC)[(WP 0048
00-29) and A1743B, A1743C,
A174B1A, A475, and 475

(RESET or USMC)[(WP 0048
00-18) for continuity.

damaged wire.

Check wire A1752 for
continuity (WP 0048 00-30).

terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 422 is till
active.

(7210) (WP 0076 00).
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Table 2b. Error Code 423 - Ether Start Switch,
Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 423 - Ether Sart Switch, Circuit
Failure.

=S

NOTE

Error code 423 is an information type error code. It
may not activate for the operator. Enter DIAG STEER-
ING 2(16) in the Diagnostic menu to verify the code or
enable the information type codes in the initialization
menu. Input error type codes can be activated if the
voltageinput is not stable dueto a bad connection.

1. Inspect the ether start switch
for damage and connection.

2. Inspect connectors X174, X47,
and X67 for connection or
damage.

3. Check ECU (792) pin 42 for
connection or damage
[0048]00-18).

4. Check for wire connection.
Disconnect wire A17415 from
ECU (792) and recheck for
active 423 error code.

Replace damaged ether start
switch (WP 0073 00).

a. Repair or replace damaged
connector (WP 0113 00).

b. If connectorsarefoundto bein
good condition, check wires
674, A479, and d479

| 0048|00-47) for continuity.
a Check wire A17415 for

continuity (WP 0048|00-18).
b. Replace damaged ECU (792)

terminal board (WP 0080 00).
c. Replace or repair open or

damaged wire (WP 0113 00).

Replace ECU (792) (WP 0080
00) if error code 423 is till
active.
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Table 26. Error Code 427 - Tophandler Work Light
Switch, Circuit Input Error Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code427 - Tophandler Work Light Switch,
Circuit Input Error.

Y

NOTE

Error code 427 is an information type error code. It
may not activate for the operator. Enter DIAG STEER-
ING 2(16) in the Diagnostic menu to verify the code or
enable the information type codes in the initialization
menu. Input error type codes can be activated if the
voltageinput is not stable dueto a bad connection.

1. Inspect tophandler work light
switch for damage and
connection.

2. Inspect connectors X174, X46,
and X67 for connection or
damage.

3. Check ECU (792) pin 102 for
connection or damage

00-18).

4. Check for wire connection.
Disconnect wire A17411 from
ECU (792) and recheck for
active 427 error code.

Replace damaged tophandler
work light switch (WP 0073 00).

a Repair or replace damaged
connector (WP 0113 00).

b. If connectorsarefoundto bein
good condition, check wires
679, A466 00-46),
and 466 [WP 0048|00-18) for
continuity.

c. Replace or repair open or
damaged wire (WP 0113 00).

Check wire A17411 for

continuity (WP 0048(00-18).
. Replace damaged ECU (792)

terminal board (WP 0080 00).

Replace ECU (792) (WP 0080
00) if error code 427 is till
active.
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Table 2. Error Code 440 - Seering Wheel Sensor,

Power Supply Error (RESET or USMC Only) Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 440 - Steering Wheel Sensor, Power
Supply Error (RESET or USMC Only).

=S

NOTE

Error code 440 is an information type error code. It
may not activate for the operator. The operator may
report the steering wheel has no resistance and does not
stop at thefull turning radius. Enter DIAG STEERING
2(16) in the Diagnostic menu to verify the code or
enable the information type codes in the initialization

menu.

1. Inspect the steering wheel
sensor and connector cable
located at the bottom of the
steering column for damage.

2. Disconnect the connector from
the steering wheel sensor and
connector X176 located in the
middle panel behind the
operator's seat. Check each
wireinthecablefor continuity,
continuity to ground, and for
continuity between each wire

(WP 0048/00-17).

3. Check for continuity to ground
or continuity between each
wire on the mounted part of
connector X176 for pins 1
through 8 00-17).
There should not be continuity
to ground or continuity
between wires.

4. Check ECU (792) pins, 23, 40,
113, 96, 41, 38, 132, 97, and 56
for connection or damage

[0048]00-17).

Replace damaged steering wheel
sensor or connector cable (WP
0136 00).

Replace damaged, grounded, or
shorted steering wheel sensor to
X176 cable (WP 0136 00).

a. Replace any grounded or
shorted wire(s).

b. Repair or replace damaged
connector (WP 0113 00).

a. Replace damaged ECU (792)
terminal board (WP 0080 00).

b. Replace ECU (792) (WP 0080
00).
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Table 28. Error Code 450 - Temperature Inside Seering ECU (792)
Above Critical Threshold [184°F (85°C)] Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

(85°CY).

Error Code 450 - Temperature Inside Steering
ECU (792) Above Critical Threshold [184°F

[_LI}

AN

1D

position.

1. Check if temperature at
steering ECU  (792) is
extremely high.

2. Place ignition switch in OFF
position for a minimum of 30
seconds, and then back in ON

If temperature is extremely high,
allow ECU to cool down.

Replace steering ECU (792) if
error codeis still present (WP
0080 00).

END OF WORK PACKAGE

0017 00-23/(0017 00-24 Blank)
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ENGINE ELECTRONIC CONTROL UNIT (ECU) (794) TROUBLESHOOTING 0018 00

THIS WORK PACKAGE COVERS

Error Code 1187 - Sensor Voltage Supply Failure
Error Code 1227 - Sensor Voltage Supply Failure
Error Code 1287 - Sensor Voltage Supply Failure

Error Code 1352 - Sensor Voltage Supply Failure

Error Code 1443 - Low Voltage Detected at Throttle
Position Sensor Circuit

INITIAL SETUP

Toolsand Special Tools

Test Lead, Female (Item 1210 WP 0289 00)
Test Lead, Male (Item 124[ WP 0289 00)

References
TM 10-3930-675-10

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

» Refer alsotoillustrations at end of work package for component location.

Table 1. Error Code 1187 - Sensor Voltage Supply Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1187 - Sensor Voltage Supply Failure.

210

1. Disconnect sensor harness
from oil pressure/temperature
sensor (WP 0094 00).

2. Place ignition switch in ON
position.
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Table 1. Error Code 1187 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1187 - Sensor Voltage Supply Failure
- Continued.

3. Measure voltage from ail
pressure/temperature  sensor

If voltage is not as specified,
replace oil pressure/temperature

connector pin A to pin B. | sensor (WP 0094 00).
Voltage should be less than
4.5V.

<4.5V

USE TEST LEAD

KIT P/N 3822758

350-1180

4. Place ignition switch in OFF
position and disconnect sensor
harness connector from engine
ECU.

a. Inspect engine harness and
sensor connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check engine harness and
engine ECU connector for
dirt or moisture in or on
connector and for missing or
damaged connector seals.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

0018 00-2
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Table 1. Error Code 1187 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1187 - Sensor Voltage Supply Failure
- Continued.

ACTUATOR PORT:

PINS 19 AND 29 TO ENGINE
BLOCK GROUND
4.75-5.25V

v,

0

USE TEST LEAD KIT P/N 3822917

5. Disconnect sensor harness and
actuator harness from engine
ECU. Place ignition switch to
ON position.

a Measure voltage between
engine ECU sensor port pin
18, pin 25, pin 45, and
ground. Voltage should be
4.75t05.25V.

b.Measure voltage between
engine ECU actuator port
pin 19 and pin 29 and
ground. Voltage should be
4.75t05.25V.

If voltage is not as specified,
replace engine ECU (WP 0079
00).

If voltage is not as specified,
replace engine ECU (WP 0079
00).

SENSOR PORT:
PINS 18,25,45 TO ENGINE
BLOCK GROUND

4.75-5.25V

350-1351

0018 00-3
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0018 00

Table 1. Error Code 1187 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

- Continued.

SENSOR HARNESS:

BLOCK GROUND
>100K OHMS

Error Code 1187 - Sensor Voltage Supply Failure

PINS 18,25,45 TO ENGINE

Q

\\

6. Place ignition switch in OFF
position. Disconnect sensor
harness and actuator harness
from engine ECU.

a Measure resistance from
sensor  harness  connector
pins 18, 25, and 45to engine
block ground. Resistance
should be greater than 100k
Ohms.

b.Measure resistance from
actuator harness connector
pins 19 and 29 to engine
block ground. Resistance
should be greater than 100k
Ohms.

USE TEST LEAD KIT P/N 3822758

7. Place ignition switch in OFF
position. Disconnect sensor
harness and actuator harness
from engine ECU. Disconnect
oil pressure/temperature
sensor and coolant level sensor
jumpers.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

ACTUATOR HARNESS:
PINS 19 AND 29 TO ENGINE
BLOCK GROUND

>100K OHMS

350-1352
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Table 1. Error Code 1187 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1187 - Sensor Voltage Supply Failure
- Continued.

SENSOR HARNESS:

PINS 18,25,45 TO ALL
OTHER PINS
>100K OHMS

v,

0

©

a Measure resistance from
sensor harness connector pin
18 to al other pins in
connector. Resistance
should be more than 100k
Ohms.

b.Measure resistance from
sensor harness connector pin
25 to al other pins in
connector. Resistance
should be more than 100k
Ohmes.

c.Measure resistance from
sensor harness connector pin
45 to dl other pins in
connector. Resistance
should be more than 100k
Ohms.

d.Measure resistance from
actuator harness connector
pin 19 to all other pins in
connector. Resistance
should be more than 100k
Ohms.

e.Measure resistance from
actuator harness connector
pin 29 to al other pins in
connector. Resistance
should be more than 100k
Ohmes.

USE TEST LEAD KIT P/N 3822758

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

ACTUATOR HARNESS:
PINS 19 AND 29 TO ALL
OTHER PINS
>100K OHMS

350-1353
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure.

4.75-5.25V

SENSOR
PORT

1. Place ignition switch in OFF
position and disconnect sensor
harness connector from engine
ECU.

a. Inspect engine harness and
sensor connector for dirty,
corroded, bent, broken,
pushed back, and extended
pins.

b.Check engine harness and
engine ECU connector for
dirt or moisture in or on
connector and for missing or
damaged connector seals.

. Disconnect sensor harness and
actuator harness from engine
ECU. Place ignition switch to
ON position.

a. Measure supply voltage out
of engine ECU sensor port at
pins 18, 25, and 45 to
ground. Voltage should be
4.75t05.25V.

4.75-5.25V

PORT

USE TEST LEAD KIT P/N 3822917

ACTUATOR |

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If voltage is not as specified,
replace engine ECU (WP 0079
00).

1|

350-1182
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure
- Continued.

USE TEST LEAD
KIT P/N 3822758

b. Measure supply voltage out | If voltage is not as specified,
of engine ECU actuator port | replace engine ECU (WP 0079
at pins 19 and 29 to ground. | 00).

Voltage should be 4.75 to
5.25V.

3. Place ignition switch in OFF
position and disconnect sensor
harness from engine ECU.

a Measure resistance from | If engine harness requires
sensor harness connector pin | replacement, notify Sustainment
18 to al sensor harness| Maintenance.
connector pins. Resistance
should be greater than 100k
Ohms.

b.Measure resistance from | If engine harness requires
sensor harness connector pin | replacement, notify Sustainment
25 to all sensor harness | Maintenance.
connector pins. Resistance
should be greater than 100k
Ohms.

c.Measure resistance from | If engine harness requires
sensor harness connector pin | replacement, notify Sustainment
45 to al sensor harness| Maintenance.

connector pins. Resistance
should be greater than 100k
Ohms.

>100K OHMS

Test All Pins

Q

QR

350-1183
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure
- Continued.

USE TEST LEAD
KIT P/N 3822758

4. Place ignition switch in OFF
position and disconnect sensor
harness and OEM harness
connector from engine ECU.

a Measure resistance from

sensor harness connector pin
18 to pin 7 of OEM harness
connector. Resistance
should be greater than 100k
Ohms.

b.Measure resistance from

sensor harness connector pin
25to pin 7 of OEM harness
connector. Resistance
should be greater than 100k
Ohms.

.Measure resistance from
sensor harness connector pin
45 to pin 7 of OEM harness
connector. Resistance
should be greater than 100k
Ohms.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

SENSOR
HARNESS

>100K OHMS

HARNESS

350-1184
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

- Continued.

Error Code 1227 - Sensor Voltage Supply Failure | 5. If resistance was not as

specified in step 4, turn
ignition switchto OFF position
and disconnect 31-pin OEM
harness connector (round) and
OEM harness from engine
ECU.

Measure resistance from 31-
pin OEM harness connector
pin 7 to OEM harness
connector pin 7. Resistance
should be greater than 100k
Ohmes.

>100K OHMS

OEM
HARNESS

If engine harness requires
replacement, notify Sustainment
Maintenance.

31-PIN OEM
HARNESS

350-1185

0018 00-9
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure
- Continued.

USE TEST LEAD
KIT P/N 3822758

I»é

6. Place ignition switch in OFF
position and  disconnect
actuator harness connector
from engine ECU.

a Inspect engine ECU and
actuator harness connector
for dirty, corroded, bent,
broken, pushed back, and
extended pins.

b.Check engine ECU and
actuator harness connector
for dirt or moisture in or on
connector and for missing or
damaged connector seals.

7. Place ignition switch in OFF
position and disconnect sensor
harness from engine ECU.

a Measure resistance from
actuator harness pin 19to all
other pins in actuator

harness. Resistance should
be greater than 100k Ohmes.

350-1186

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If engine harness requires
replacement, notify Sustainment
Maintenance.

>100K OHMS
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ENGINE ELECTRONIC CONTROL UNIT (ECU) (794) TROUBLESHOOTING - CONTINUED

0018 00

Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure
- Continued.

USE TEST LEAD
KIT P/N 3822758

b.Measure resistance from
actuator harness pin 29 to all
other pins in actuator
harness. Resistance should
be greater than 100k Ohmes.

8. Place ignition switch in OFF
position and  disconnect
actuator harness and OEM
harness from engine ECU.

a Measure resistance from
actuator harness connector
pin 19 to OEM harness
connector pin 7. Resistance
should be greater than 100k
Ohms.

b.Measure resistance from
actuator harness connector
pin 29 to OEM harness
connector pin 7. Resistance
should be greater than 100k
Ohms.

>100K OHMS

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

350-1187

0018 00-11
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Table 2. Error Code 1227 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1227 - Sensor Voltage Supply Failure
- Continued.

OEM
HARNESS

9. Turn ignition key to OFF

position and disconnect 31-pin
OEM (round) harness
connector and OEM harness
from engine ECU.

Measure resistance from 31-
pin OEM harness connector
pin 7 to OEM harness
connector pin 14. Resistance
should be greater than 100k
Ohmes.

>100K OHMS

USE TEST LEAD KIT P/N 3822758

If engine harness requires
replacement, notify Sustainment
Maintenance.

31-PIN OEM
HARNESS

350-1188

0018 00-12
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ENGINE ELECTRONIC CONTROL UNIT (ECU) (794) TROUBLESHOOTING - CONTINUED 0018 00
Table 3. Error Code 1287 - Sensor Voltage Supply Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 1287 - Sensor Voltage Supply Failure. | Perform Troubleshooting Notify Sustainment
Proceduresfor error codes: 1131, | Maintenance.
1132, 1551, 1431, 1432, and
L0y 1443
Table 4. Error Code 1352 - Sensor Voltage Supply Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1352 - Sensor Voltage Supply Failure.

1. Disconnect sensor harness
from intake manifold pressure
sensor and place ignition
switch in ON position.

2. Measure voltage from intake
manifold pressure connector
pin A to pin B. Voltage should
belessthan 4.5V.

350-1196

USE TEST LEAD KIT
P/N 3822758

If voltage is not as specified,
replace intake manifold pressure
sensor (WP 0094 00).

<4.5V

0018 00-13
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Table 4. Error Code 1352 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1352 - Sensor Voltage Supply Failure
- Continued.

3. Disconnect sensor  harness
from ambient ar pressure
sensor and place ignition
switch in ON position.

4. Measure voltage from ambient
air pressure connector pin A to
pin B. Voltage should be less
than 4.5V.

5. Place ignition switch in OFF
position and disconnect sensor
harness from engine ECU.

a Inspect engine ECU and
sensor harness connector for
dirty, corroded, bent,
broken, pushed back, and
extended pins.

If voltage is not as specified,
replace ambient air pressure
sensor (WP 0094 00).

Clean and repair connector(s) as
required (WP 0113 00).

0018 00-14
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0018 00

Table 4. Error Code 1352 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1352 - Sensor Voltage Supply Failure
- Continued.

b.Check engine ECU and
sensor harness connector for
dirt or moisture in or on
connector and for missing or
damaged connector seals.

6. Disconnect sensor  harness
from engine ECU and place
ignition switchin ON position.

7. Measure voltage from engine
ECU connector pins 17 and 37
to ground. Voltage should be
4.751t05.25V.

8. Place ignition switch in OFF
position and disconnect sensor
harness from engine ECU,
ambient air pressure Sensor,
and intake manifold pressure
Sensor.

9. Measure resistance  from
sensor harness pins 17 and 37
to engine block ground.
Resistance should be greater
than 100k Ohms.

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If voltage is not as specified,
replace engine ECU (WP 0079
00).

4.75-5.25V

356-1198

If engine harness requires
replacement, notify Sustainment
Maintenance.

0018 00-15
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ENGINE ELECTRONIC CONTROL UNIT (ECU) (794) TROUBLESHOOTING - CONTINUED

Table 4. Error Code 1352 - Sensor Voltage Supply Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1352 - Sensor Voltage Supply Failure
- Continued.

10.Place ignition switch in OFF
position and disconnect sensor
harness from engine ECU,
ambient air pressure sensor,
and intake manifold pressure
Sensor.

a Measure resistance from
sensor harness pin 17 to all
other pinsin sensor harness.
Resistance should be greater
than 100k Ohms.

b.Measure resistance from

sensor harness pin 37 to al
other pinsin sensor harness.
Resistance should be greater
than 100k Ohms.

If engine harness requires
replacement, notify Sustainment
Maintenance.

If engine harness requires
replacement, notify Sustainment
Maintenance.

>100K OHMS

350-1199

0018 00-16

0018 00
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Table 5. Error Code 1443 - Low Voltage Detected at Throttle
Position Sensor Circuit Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1443 - Low Voltage Detected at
Throttle Position Sensor Circuit.

NOTE

Use test lead, female - part number 3823994 (Item 122,
[WP 0289 00-21) to test connector X690. Use test lead,
male - part number 3822758 (Item 124] WP 0289 00-21)
totest the OEM harness connector.

1. Inspect the accelerator pedal

assembly for damage and
wiring harness connection
(WP 0062 00).

. Check connector. Access the

cab distribution box in the
panel behind the operator’'s
seat. Pull the box out and
disconnect connector X23.

. Inspect connector X23 for

damage. Check resistance on
theloose part of connector X23
between pins 4 and 5.
Resistance should be 2,000 to
3,000 Ohms[WP 0048|00-11).

. Check continuity on the loose

part of connector X23 between
pin 3 and ground and pin 4 and
ground. There should not be

continuity to ground
00-11).

. Check  connector  wiring

harness. Remove the kick
panel from in front of the
steering column to access the
X690 connector on the
accelerator pedal  wiring
harness.

Replace damaged accel erator
pedal or connect disconnected
wiring harness (WP 0062 00).

a. If resistanceisnot asspecified,
continue with step 4.

b. Repair or replace damaged
connector (WP 0113 00).

If continuity to ground is found,
continue with step 5.

0018 00-17
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Table 5. Error Code 1443 - Low Voltage Detected at Throttle
Position Sensor Circuit Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1443 - Low Voltage Detected at
Throttle Position Sensor Circuit - Continued.

6. Check for resistance.
Disconnect connector X690
and inspect for damage. Check
resistance on the accelerator
pedal part of connector X690
between pins 4 and 5. Check
each pin for continuity to
ground. There should be a
resistance of 2,000 to 3,000
Ohms and no continuity to

ground [WP 0048]00-11).

7. Check continuity of the
accelerator pedal part of
connector X690 between pin 5
and ground and pin 6 and
ground. There should not be
continuity toground
00-11).

8. Remove the engine cover (WP
0148 00). Disconnect the OEM
harness connector from ECU
(794) (WP 0080 00). Inspect
the OEM harness connector
and ECU pinsfor damage, dirt,
or corrosion.

9. Inspect connector X16 for
damage. Disconnect connector
X16. Turntheignition ON and
check for voltage at connector
X 16 between pin 4 and ground
00-11). Voltage
should be 4.75V to 5.25V at
each pin.

a. If resistanceisnot asspecified,
replace accelerator pedal
assembly (WP 0062 00).

b. Repair or replace damaged
connector (WP 0113 00).

a If continuity to ground is
found, replace accelerator
pedal assembly (WP 0062 00).

b. If continuity to ground is not
found, check continuity and
for continuity to ground for
wires 233, 234, and 235
[0048]00-11).

c. Repair or replace damaged
connector (WP 0113 00).

d. Replace damaged, open,
shorted, or grounded X690 to
X23 wiring harness (WP 0113
00).

a. Clean and repair connector as
required (WP 0113 00).

b. Replace damaged ECU (794)
(WP 0080 00).

a If voltage (4.75V t0 5.25V) is
not as specified, continue with
step 10.

b. Repair or replace damaged
connector (WP 0113 00).

0018 00-18
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Table 5. Error Code 1443 - Low Voltage Detected at Throttle
Position Sensor Circuit Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1443 - Low Voltage Detected at
Throttle Position Sensor Circuit - Continued.

USE TEST LEAD
KIT P/N 3822758

10.Check continuity. Disconnect
connector X16 and the OEM
harness connector. Check
continuity and for continuity to
ground for wires 163, 164, and

165 (WP 0048)00-11).

11.Check continuity. Disconnect
connector X16. Check
continuity and for continuity to
ground for wires A163, A164,

and A165 (WP 0048|00-11).

12.Check continuity. Disconnect
the OEM harness connector
and connector X16. Check for
continuity onthe OEM harness
connector between pin 48 and
ground and between pin 48 and
pin 49. There should not be
continuity between pins.

If continuity to groundisfound at
any onewireor any wireisfound
to be open, notify Sustainment
Maintenance to replace engine
and transmission wiring harness
(WP 0113 00).

Replace any damaged, open, or
grounded wires.

If continuity isfound between pin
48 and ground or continuity
between pin 48 and pin 49, notify
Sustainment Maintenance to
replace the engine and
transmission wiring harness (WP
0113 00).

>100K OHMS

350-1356

0018 00-19
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NOTE
The RTCH does not have a coolant level or oil level sensor.

Oil Pressure / P e
Temperature Sensor ﬁ Sensor
% | Harness
. R,
Qil Pressure ™~y
SN
{ Temperature
Sensor 350-1179

END OF WORK PACKAGE
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING

0019 00

THIS WORK PACKAGE COVERS

Error Code 1115 - Engine Position Sensor Circuit Fail-

ure

Error Code 1121 - Engine Position Sensor Circuit Fail-

ure

Error Code 1234 - Engine Overspeed Failure

INITIAL SETUP

Tools and Special Tools
Test Lead, Female (Item 123| WP 0289 00)
Test Lead, Male (Item 124] WP 0289 00)

References

TM 10-3930-675-10

NOTE

* Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that

locate critical components.

* Refer alsotoillustration at end of work package for component location.

Table 1. Error Code 1115 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1115 - Engine Position Sensor Circuit

Failure.
J) 5

1. Ensure ignition switch is in
OFF position.  Disconnect
engine harness from engine
position sensor (WP 0094 00).

2. Inspect engine harness and
engine  position sensor
connectors for dirty, corroded,
bent, broken, and pushed back
or extended pins.

3. Check engine harness and
engine position sensor for dirt
or moisturein or on connectors
and for missing or damaged
connector seals.

4. Check for short circuit to
ground:

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If resistance is not as specified,
replace engine position sensor
(WP 0094 00).

0019 00-1
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Table 1. Error Code 1115 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code1115- EnginePosition Sensor Circuit
Failure- Continued.

a Measure resistance from
engine position  sensor
connector pin A to engine
block ground. Resistance
should be greater than 100k
Ohms.

b.Measure resistance from
engine position  sensor
connector pin B to engine
block ground. Resistance
should be greater than 100k
Ohms.

5. Remove engine position
sensor from engine block (WP
0094 00). Inspect engine
position sensor for damage,
including metal debris on end
of sensor, damage to end of
sensor caused by camshaft
gear or flywheel ring gear, oil
leakage, or insulation
problemssuch asswelling, and
damaged electrical potting in
sensing end of sensor.

6. Check resistance of engine
position sensor:

a. Measure resistance from pin
A topin D of engineposition
sensor. Resistance should be
1,000 to 2,000 Ohms.

b. Measure resistance from pin
B to pin C of engine position
sensor. Resistance should be
1,000 to 2,000 Ohms.

7. Check for a short circuit
between coils by measuring
resistance from pin A to pin B
of engine position sensor.
Resistance should be greater
than 100k Ohmes.

8. Disconnect sensor harness
from engine ECU (794).

Replacedamaged engineposition
sensor (WP 0094 00).

If resistance is hot as specified,
replace engine position sensor
(WP 0094 00).

If resistance is not as specified,
replace engine position sensor
(WP 0094 00.

0019 00-2
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING - CONTINUED

0019 00

Table 1. Error Code 1115 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code1115- EnginePosition Sensor Circuit
Failure- Continued.

9. Inspect engine harness and
engine ECU connectors for
dirty, corroded, bent, broken,
and pushed back or extended
pins.

10.Check engine harness and
engine ECU for dirt or
moisture in or on connectors
and for missing or damaged
connector seals.

11.Check for short circuit to
ground:

a Measure resistance from
engine harness connector
pin 47 to engine block
ground. Resistance should
be greater than 100k Ohms.

b.Measure resistance from

engine harness connector
pin 50 to engine block
ground. Resistance should
be greater than 100k Ohms.

Y <
< P
© _/l/
L USE TEST LEAD KIT P/N 3822758

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If engine harness reguires
replacement, notify Sustainment
Maintenance.

>100K Ohms

I//

350-1153

0019 00-3



TM 10-3930-675-24-1
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0019 00

Table 1. Error Code 1115 - Engine Position

Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Failure - Continued.

Error Code1115- EnginePosition Sensor Circuit

12.Check for short circuit from
pin to pin:

a. Mesasure resistance from pin
47 of engine harness
connector to al other pins.
Resistance should be greater
than 100k Ohmes.

b. Measure resistance from pin
48 of engine harness
connector to al other pins.
Resistance should be greater
than 100k Ohmes.

€. Mesasure resistance from pin
49 of engine harness
connector to all other pins.
Resistance should be greater
than 100k Ohms.

d. Measure resistance from pin
50 of engine harness
connector to al other pins.
Resistance should be greater

than 100k Ohms.
O 10
°0%°°° ()
50 ooe(‘,,ggg’ > >100K Ohms
N ﬁ%‘é" 1
G) 002‘3)0
@ 31
€ ‘ s
© — 47,48,49,50

©

Test All Pins

USE TEST LEAD KIT P/N 3822758

If resistance is not as specified,
notify Sustainment Maintenance
to replace harness.

350-1154

0019 00-4
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING - CONTINUED
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Table 1. Error Code 1115 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code1115- EnginePosition Sensor Circuit
Failure- Continued.

13.Reconnect sensor harness to
engine position sensor. Check
for open circuit:

a. Mesasure resistance from pin
49 to pin 50 of engine
harness connector. Resis-
tance should be 1,000 to
2,000 Ohms.

b. Measure resistance from pin
47 to pin 48 of engine
harness connector. Resis-
tance should be 1,000 to
2,000 Ohms.

If engine harness requires
replacement, notify Sustainment
Maintenance.

Table 2. Error Code 1121 - Engine Position

Sensor Circuit Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1121 - Engine Position Sensor Circuit

Failure.
J) 5

1. Ensure that ignition switch is
in OFF position. Disconnect
engine harness from engine
position sensor (WP 0094 00).

2. Inspect engine harness and
engine  position sensor
connectors for dirty, corroded,
bent, broken, and pushed back
or extended pins.

3. Check engine harness and
engine position sensor for dirt
or moisturein or on connectors
and for missing or damaged
connector seals.

4, Check for short circuit to
ground:

a Measure resistance from
engine position  sensor
connector pin A to engine
block ground. Resistance
should be greater than 100k
Ohms.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If resistance is not as specified,
replace engine position sensor
(WP 0094 00).

0019 00-5
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING - CONTINUED 0019 00
Table 2. Error Code 1121 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1121 - Engine Position Sensor Cir cuit
Failure - Continued.

b.Measure resistance from
engine  position  sensor
connector pin B to engine
block ground. Resistance
should be greater than 100k
Ohms.

5. Remove engine position
sensor from the engine block
(WP 0094 00). Inspect engine
position sensor for damage,
including metal debris on end
of sensor, damage to end of
sensor caused by camshaft
gear or flywheel ring gear, ail
leakage, or insulation
problemssuch asswelling, and
damaged electrical potting in
sensing end of sensor.

6. Check resistance of engine
position sensor:

a. Measure resistance from pin
A to pin D of engine position
sensor. Resistance should be
1,000 to 2,000 Ohms.

b. Measure resistance from pin
B to pin C of engine position
sensor. Resistance should be
1,000 to 2,000 Ohms.

7. Check for a short circuit
between coils by measuring
resistance from pin A to pin B
of engine position sensor.
Resistance should be greater
than 100k Ohmes.

8. Disconnect sensor harness
from engine ECU (794).

9. Inspect engine harness and
engine ECU connectors for
dirty, corroded, bent, broken,
and pushed back or extended
pins.

Replacedamaged engineposition
sensor (WP 0094 00).

If resistance is hot as specified,
replace engine position sensor
(WP 0094 00).

If resistance is hot as specified,
replace engine position sensor
(WP 0094 00).

Clean and repair connector(s) as
required (WP 0113 00).

0019 00-6
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING - CONTINUED
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Table 2. Error Code 1121 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1121 - Engine Position Sensor Cir cuit
Failure - Continued.

Sl
o UL

10.Check engine harness and
engine ECU for dirt or
moisture in or on connectors
and for missing or damaged
connector seals.

11.Check for short circuit to
ground:

a. Measure resistance from
engine harness connector
pin 47 to engine block
ground. Resistance should
be greater than 100k Ohmes.

b.Measure resistance from

engine harness connector
pin 50 to engine block
ground. Resistance should
be greater than 100k Ohms.

USE TEST LEAD KIT P/N 3822758

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If engine harness requires
replacement, notify Sustainment
Maintenance.

>100K Ohms

I//

350-1153

0019 00-7
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Table 2. Error Code 1121 - Engine Position

Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Failure- Continued.

Error Code 1121 - Engine Position Sensor Cir cuit

Q

12.Check for short circuit from
pinto pin:

a Measure resistance from pin
47 of engine harness
connector to all other pins.
Resistance should be greater
than 100k Ohms.

b. Measure resistance from pin
48 of engine harness
connector to all other pins.
Resistance should be greater
than 100k Ohms.

¢. Measure resistance from pin
49 of engine harness
connector to all other pins.
Resistance should be greater
than 100k Ohms.

d. Measure resistance from pin
50 of engine harness
connector to al other pins.
Resistance should be greater

than 100k Ohms.
0 10
o°°° )
50 o%o%:é"’o"
o 9,
\J) oﬂui‘:”o‘;ogo
Lo

Test All Pins

USE TEST LEAD KIT P/N 3822758

47,48,49,50

If resistance is not as specified,
notify Sustainment Maintenance
to replace harness.

4 >100K Ohms

350-1154

0019 00-8
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ENGINE POSITION SENSOR CIRCUITS TROUBLESHOOTING - CONTINUED
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Table 2. Error Code 1121 - Engine Position
Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1121 - Engine Position Sensor Cir cuit
Failure - Continued.

13.Reconnect sensor harness to
engine position sensor. Check
for open circuit:

a Measure resistance from pin
49 to pin 50 of engine
harness connector. Resis
tance should be 1,000 to
2,000 Ohms.

b. Measure resistance from pin
47 to pin 48 of engine
harness connector. Resis
tance should be 1,000 to
2,000 Ohms.

If engine harness requires
replacement, notify Sustainment
Maintenance.

Table 3. Error Code 1234 - Engine Over speed Failure Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1234 - Engine Overspeed Failure.

54O

Notify Sustainment
Maintenance.

0019 00-9
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NOTE
Engine position sensor islocated on left side of engine, below A/C compressor.

Engine Position Engine Position

Sensor 1 (+) \ Sens/or 1() ECM
A S ——
f — 50
£ s 49

Engine Position
Sensor 2 (+)

Engine Position
Sensor 2 (-)

Engine Position Sensor

END OF WORK PACKAGE

350-1155

0019 00-10
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THIS WORK PACKAGE COVERS

Error Code 1135 - Qil Pressure Sensor Circuit Failure Error Code 1415 - Qil Pressure Sensor Circuit Failure
Error Code 1141 - Oil Pressure Sensor Circuit Failure Error Code 1435 - Qil Pressure Sensor Circuit Failure
Error Code 1143 - Oil Pressure Sensor Circuit Failure

INITIAL SETUP
Toolsand Special Tools References
Test Lead, Female (Item 121, WP 0289 00) TM 10-3930-675-10-1

Test Lead, Male (Item 124 WP 0289 00)

NOTE

» Refer to WP 0004 00 for additional troubleshooting guidance, information, and illustrations that
locate critical components.

» Refer alsotoillustration at end of work package for component location.

Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1135 - Oil Pressure Sensor Circuit | 1. Ensure ignition switch is in
Failure. OFF position.  Disconnect
engine harness from oail

pressure/temperature  sensor
(L0 (WP 0094 00).
& a. Inspect engine harness and | Clean and repair connector(s) as

oil pressure/temperature | required (WP 0113 00).
sensor connectors for dirty,
corroded, bent, broken, and
pushed back or extended
pins.

b.Check engine harness and | Remove dirt and moisture from
oil pressure/temperature | connector. Replace missing or
sensor for dirt or moisturein | damaged connector seals (WP
or on connectors and for | 0113 00).
missing or  damaged
connector seals.

0020 00-1
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ENGINE OIL PRESSURE SENSOR TROUBLESHOOTING - CONTINUED 0020 00

Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1135 - Oil Pressure Sensor Circuit | 2. Install breakout cable between
Failure - Continued. sensor and engine harness
connector. Place ignition
switch in ON position.

3. Measure supply voltage from | If voltage is not as specified,
pin A (or RED) to pin B (or | proceed to step 4.
BLACK) of breakout cable.
Voltage should be 4.75 to
5.25V.

4.75-5.25V

350-1299

4. Disconnect sensor  harness
connector from engine ECU.
Place ignition switch in ON
position.

0020 00-2
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ENGINE OIL PRESSURE SENSOR TROUBLESHOOTING - CONTINUED 0020 00

Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION
Error Code 1135 - Oil Pressure Sensor Circuit | 5. Measure voltage at ECU from | a. If voltageis as specified,
Failure - Continued. pin 45 to pin 43 of ECU sensor proceed to step 6.
port. Voltage should be 4.75t0 | b. If voltage is not as specified,
5.25V. replaceengineECU (WP0079
00).

USE TEST LEAD
KIT P/N 3822917

I”é
g

6

350-1300

6. Install breakout cable between
sensor and engine harness
connector. Place ignition
switch in ON position.

4.75-5.25V
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Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1135 - Oil Pressure Sensor Circuit
Failure- Continued.

7. Measure supply voltage from
pin C (or YELLOW) to pin B
(or BLACK) of breakout

cable. Voltage should be 0.50
to 1.40V.

If voltage is not as specified,
proceed with the following steps.

0.50-1.40V

8. Ensure ignition switch is in

OFF position.  Disconnect
sensor harness from engine
ECU.

a. Inspect sensor harness and
engine ECU connectors for

dirty, corroded, bent,
broken, and pushed back or
extended pins.

b.Check sensor harness and
engine ECU for dirt or
moisturein or on connectors
and for missing or damaged
connector seals.

350-1301

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

0020 00-4
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Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1135 - Oil Pressure Sensor Circuit | 9. Place ignition switch in OFF
Failure - Continued. position and disconnect sensor
harness from engine ECU.

10.Measure resistance from pin | If engine harness requires
44 of sensor harness connector | replacement, notify Sustainment
to al other pins in connector. | Maintenance.
Resistance should be greater
than 100k Ohms.

>100K Ohms

350-1302

USE TEST LEAD KIT
P/N 3822758

11.Place ignition switch in OFF
position. Disconnect sensor
harness from engine ECU and
disconnect engine harness
from oil pressure/temperature
Sensor.
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Table 1. Error Code 1135 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1135 - Oil Pressure Sensor Circuit
Failure- Continued.

12.Measure resistance from pin
43 of sensor harness connector
to pin B (or 2) on harness side
of oil pressure/temperature
sensor connector. Resistance
should be less than 10 Ohms.

USE TEST LEAD KIT
P/N 3822758

O O,
50 o°°.;’°° > <10 Ohms

0 7 )

™) F> @ 02041
N (g DI

© 43

0
L

a. If resistanceis as specified,
replace oil pressure/
temperature sensor (WP 0094
00).

b. If resistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

c. If engine harness requires
replacement, notify
Sustainment Maintenance.

350-1303
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Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures.
MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1141 - Oil Pressure Sensor Circuit

Failure.
LI (L O

1. Ensure ignition switch is in
OFF position. Disconnect
engine harness from ail
pressure/temperature  sensor
(WP 0094 00).

a. Inspect engine harness and
oil pressure/temperature
sensor connectors for dirty,
corroded, bent, broken, and
pushed back or extended
pins.

b.Check engine harness and
oil pressure/temperature
sensor for dirt or moisturein
or on the connectors and for
missing or  damaged
connector seals.

2. Install breakout cable between
sensor and engine harness
connector. Place ignition
switch in ON position.

3. Measure supply voltage from
pin A (or RED) to pin B (or
BLACK) of breakout cable.
Voltage should be 4.75 to
5.25V.

Clean and repair connector(s) as
required (WP 0113 00).

Remove dirt and moisture from
connector. Replace missing or
damaged connector seals (WP
0113 00).

If voltage is not as specified,
proceed with the following steps.

4.75-5.25V

350-1209
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Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Failure- Continued.

USE TEST LEAD
KIT P/N 3822917

Il)é

Error Code 1141 - Oil Pressure Sensor Circuit

Nalf

©

4. Disconnect sensor harness
connector from engine ECU.
Place ignition switch in ON
position.

5. Measure voltage at ECU from
pin 45 to pin 43 of ECU sensor
port. Voltage should be 4.75to
5.25V.

6. Install breakout cable between
sensor and engine harness
connector.  Place ignition
switch in ON position.

a. If voltageis as specified,
proceed to step 6.

b. If voltage is not as specified,
replaceengineECU (WP0079
00).

4.75-5.25V

350-1300
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Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1141 - Oil Pressure Sensor Circuit | 7. Measure supply voltage from | If voltage is not as specified,
Failure - Continued. pin C (or YELLOW) to pin B | proceed with the following steps.
(or BLACK) of breakout
cable. Voltage should be 0.50
to 1.40V.

0.50-1.40V

350-1301

8. Ensure that ignition switch is
in OFF position. Disconnect
engine harness from il
pressure/temperature  sensor
and disconnect sensor harness
from engine ECU.
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Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1141 - Oil Pressure Sensor Circuit
Failure- Continued.

9. Measure resistance from pin
44 (or pressure signal) of
sensor harness connector to
chassis ground. Resistance
should be greater than 100k
Ohmes.

USE TEST LEAD KIT P/N 3822758

10.Ensure ignition switch is in
OFF position.  Disconnect
engine harness from il
pressure/temperature  sensor
and disconnect sensor harness
from engine ECU.

11.Measure resistance from pin
44 (or pressure signal) of
sensor harness connector to all
other pins in connector.
Resistance should be greater
than 100k Ohms.

I//

If resistance is not as specified,
notify Sustainment Maintenance
to replace engine harness.

>100K Ohms

350-1305

a. If resistance is as specified,
replace oil pressure/
temperature sensor (WP 0094
00).

b. If resistanceisnot asspecified,
notify Sustainment
Maintenancetoreplaceengine
harness.
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Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION TEST OR INSPECTION CORRECTIVE ACTION

Error Code 1141 - Oil Pressure Sensor Circuit
Failure- Continued.

>100K Ohms

Test All Pins

USE TEST LEAD KIT P/N 3822758 3501302

12.Ensure ignition switch is in
OFF position.  Disconnect
sensor harness from engine
ECU.

a. Inspect sensor harness and | Clean and repair connector(s) as
engine ECU connectors for | required (WP 0113 00).
dirty, corroded, bent,
broken, and pushed back or
extended pins.

b.Check sensor harness and | Remove dirt and moisture from
engine ECU for dirt or | connector. Replace missing or
moisturein or on connectors | damaged connector seals (WP
and for missing or damaged | 0113 00).
connector seals.
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TM 10-3930-675-24-1

ENGINE OIL PRESSURE SENSOR TROUBLESHOOTING - CONTINUED

0020 00

Table 2. Error Code 1141 - Oil Pressure Sensor Circuit Failure Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Error Code 1141 - Oil Pressure Sensor Circuit
Failure- Continued.

Q\

13.Place ignition switch in OFF
position. Disconnect engine
harness from oil pressure/
temperature  sensor  and
disconnect sensor harness
from engine ECU.

14.Measure resistance from pin
44 (or pressure signal) of
sensor harnessconnector topin
C (or 3) of oil pressure/
temperature sensor connector
on harness side. Resistance
should be less than 10 Ohms.

©

15.Disconnect  sensor  harness
connector from engine ECU.
Place ignition switch in ON
position.

a. Ifresistanceisnot asspecified,
repair or replace connectors
(WP 0113 00).

b. If engine harness