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WARNING
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CARBON MONOXIDE (EXHAUST GAS) CANKILL YOU
Carbon monoxide is a colorless, odorless, deadly, poisonous gas, which, when breathed, deprives the body of oxygen and
causes suffocation. Breathing air contaminated with carbon monoxide can produce headache, dizziness, loss of muscular
control, drowsiness, and/or coma. Permanent brain damage or death can result from severe exposure.
Carbon monoxide occurs in the exhaust fumes of fuel-burning heaters and internal combustion engines. Carbon
monoxide becomes dangerously concentrated under conditions of inadequate ventilation. The following precautions must
be observed to ensure the safety of personnel whenever the personnel heater or main or auxiliary engine of any vehicle is
operated for maintenance purposes or tactical use:
» Do not operate personnel heater or engine of vehicle in an enclosed area unless the area is adequately ventilated.

« Do not idle engine for long periods without maintaining adequate ventilation in personnel compartments.

< Do not drive any vehicle with inspection plates, cover plates, or engine compartment doors removed unless necessary
for maintenance purposes.

« Be alert at all times during vehicle operation for exhaust odors and exposure symptoms. If either are present,
immediately ventilate personnel compartments. If symptoms persist, remove affected personnel from vehicle and

expose to fresh air and keep warm. Do not permit physical exercise. If necessary, administer artificial respiration
(refer to FM 21-11) and obtain medical treatment.

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS GOOD VENTILATION.

WARNING
CARBON MONOXIDE HAZARD

The M8A3 gas-particulate filter unit will not protect crew against carbon monoxide poisoning.



TM 9-2350-230-20-1

WARNING

HIGH VOLTAGE
High voltage is used in the operation of the M551A1/M551NTC Sheridan.

DEATH ON CONTACT
Death on contact may result if personnel fail to observe safety precautions:

Never work on electronic equipment unless there is another person nearby. He or she should be familiar with the
operation and hazards of the equipment. He or she should also be competent in giving first aid (refer to FM 21-11).
Ask maintenance personnel about extremely hazardous areas of the vehicle prior to doing any maintenance.
Whenever possible, the MASTER SWITCH should be OFF before performing any maintenance. Use extreme caution
around any electronic components of the vehicle. Some components store energy that can injure personnel even with
the MASTER SWITCH OFF.

Do not touch high-voltage connections when installing or operating any equipment.

Whenever possible, keep one hand away from the equipment to reduce the hazard of current flowing through vital 3

Check the immediate area for overhead obstructions before moving the vehicle. If you think you are going to have a
problem, tie antennas down.

Do not extend arms and legs over side of vehicle. If an antenna contacts a power line while your body brushes against
metal or wet objects (such as wet foliage or trees), you are grounded and death could result.

Do not work on the vehicle during an electrical storm or when a storm is threatening.

Remove rings, bracelets, wristwatches, neck chains, and any other jewelry before working around this or any other
vehicle. Jewelry can catch on equipment and cause injury, or may short across an electrical circuit and cause severe
burns or electrical shock.

Do not be misled by the term "low voltage.” Voltages as low as 50 volts can cause death.

WARNING
ELECTRICAL HAZARD
Ensure MASTER SWITCH is OFF when working on electrical system to avoid electric shock and burns.

Remove rings, bracelets, wristwatches, and neck chains before working on any vehicle. Jewelry can catch on
equipment and cause injury, or may short across an electrical circuit and cause severe burns or electrical shock.
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Laser Range Finder (LRF)

DO NOT LOOK INTO
LASER BEAM

e The laser beam of the LRF can be dangerous and cause blindness if it enters the eye, either directly or reflected from
a shiny surface.

* You must have laser safety training prior to operation of the laser.
« The LRF will be used only on ranges approved for and designated as laser firing ranges.

* The cover on the external receiver/transmitter of the laser must be closed at all times except during actual lasing on
approved ranges.

« Precautions required for direct-fire, line-of-sight weapons must be enforced while operating the laser.

« Laser operators will fire only at designated targets that are nonreflective and will not fire at reflective surfaces, such as
glass, mirrors, windows, etc.

« The laser will not be used in two-sided tactical exercises unless all personnel are equipped with appropriate laser eye
protection and the maneuver area has been designated a laser firing range.

« Laser protective eyewear must be worn by all personnel required to be down range of the laser. Laser safety goggles,
NSN 4240-00-258-2054, meet safety requirements.

e The laser must not be fired at targets closer than 200 meters to the laser.

» Laser firing systems may store a charge: take care to prevent accidental pulsing of the laser to avoid electric shock.

« Optical instruments such as telescopes, periscopes, and binoculars will not be permitted to observe the target area
during lasing unless all flat reflective surfaces have been removed from the target area or appropriate laser safety
filters or goggles are used.

* The M1 27A1 telescope has a selector for filter or clear viewing. The filter must be in position prior to lasing.

e TB MED 524 and AR 385-63 are the source documents for laser safety.

« Personnel routinely performing maintenance at the General Support and Depot levels are required to receive eye
examinations per AR 40-46.

WARNING
LASER HAZARD

Before the crew leaves the vehicle, ensure that the MASTER SWITCH and laser ON/OFF switch are OFF. These switch
settings prevent accidental automatic alignment of cupola to gun/launcher.
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PAINT HAZARD

Chemical Agent Resistant Coating (CARC) paint contains isocyanate, a constituent that can cause respiratory effects
during and after the application of the material. During the application of CARC paint, coughing, shortness of breath, pain
in respiration, increased sputum, and chest tightness may occur. CARC paint also produces itching and reddening of the
skin, a burning sensation of the throat and nose, and watering of the eyes. An allergic reaction may occur after initial
exposure (ranging from a few days to a few months later), producing a shortness of breath.

The following precautions must be observed to ensure the safety of personnel when CARC paint is applied:

For spray/brush/roller painting in confined spaces, an air line respirator is required, unless an air sampling shows
exposure to be below standards. If the air sampling is below standards, either chemical cartridge or air line respirator
is required.

Spot painters applying CARC paint by brush or roller must wear clothing and gloves that provide full coverage.
Personnel using touchup spray kits should wear an air line respirator and protective clothing.

Do not use water-, alcohol-, or amine-based solvents to thin or remove CARC paints. Use of these solvents with
CARC paints can produce chemical reactions resulting in nausea, disease, burns, or severe illness to personnel.

Do not use paint solvents to remove paint/coating from your skin.

Mix paint/coating in a well ventilated mixing room or spraying area away from open flames. Personnel mixing
paint/coating should wear eye protection.

Use paint/coating with adequate ventilation.
Personnel grinding or sanding on painted equipment should use high-efficiency air-purifying respirators.
Do not weld, cut, or apply any form of heat to CARC-coated metal until the paint has been removed from a 4-in. (102-
mm) area surrounding the rework site. Substances may be released that cause skin or respiratory irritation if this is
not done. Sand or grind the paint down to the base metal in the surrounding area and also remove any paint from the
other side of the metal.
When sanding any paint, use the wet sanding method. Older paints may contain lead, chromates, or other toxic
material. When using wet or dry sandpaper, wet down the area before starting. Keep the sandpaper wet as you sand
to keep down paint dust.

WARNING

HAZARDOUS WASTE

Fuel, coolant, and oil are all hazardous wastes and must be disposed of in accordance with local procedures or direction of
the local Hazardous Waste Management office.
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RADIATION HAZARD

Azimuth indicator may contain dial pointers tipped with a coating of radioactive material. Hazardous radiation conditions
exist when the plastic dial window is broken or removed from the indicator.

WARNING

EXPLOSION HAZARD

Battery gases can explode. Do not smoke or allow sparks or open flames near batteries. Wear safety glasses or goggles
when checking batteries. Failure to follow this procedure could cause serious injury or death.

When working on batteries, wear eye protection and remove all jewelry, dog tags, and metal items to avoid electrical
shock and burns.

Sulfuric acid contained in batteries can cause serious burns. If battery corrosion or electrolyte makes contact, take
immediate action to stop the burning effects.

WARNING
FLAMMABLE

Do not chamber 152-mm ammunition until ready to fire: this ammunition has a highly flammable cartridge case. Fire
or remove ammunition within 5 minutes of chambering.

Keep ammunition away from open flames, lighted cigarettes, smoldering residue, and other sources of ignition. Refer
to TM 9-1300-206 for more information.

Never fire ammunition with unauthorized fuses. Check fuses before loading.
WARNING

SPRING HAZARD

Many springs on the M551A1/M551INTC are under compression. May cause injury to personnel.
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WARNING
DRY-CLEANING SOLVENT HAZARD
Dry-cleaning solvent is toxic and flammable. Wear protective goggles and gloves and use only in a well-ventilated area.
Avoid contact with skin, eyes, and clothes. Do not breath vapors. Do not use near open flame or excessive heat. If you

become dizzy while using dry-cleaning solvent, get fresh air immediately and obtain medical aid. If contact with eyes is
made, wash your eyes with water and obtain medical aid immediately.

WARNING
COMPRESSED AIR HAZARD
Compressed air used for cleaning purposes must not exceed 30 psi (207 kPa). Use only with effective chip guarding and
personal protective equipment (goggles/shield, gloves, etc.).
WARNING
SAFETY HAZARD

Ensure that seat belts are worn at all times when vehicle is in motion, except when performing water operations.
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HOW TO USE THIS MANUAL

GENERAL

This manual contains Unit Maintenance instructions for the M551A1/M551NTC Sheridan.
The front matter in this manual consists of a cover index, general warnings, and table of contents.

This manual is divided into 9 chapters and 8 appendices. Each chapter and appendix starts on a right-hand page with the
page number of 1. Pages are numbered after the chapter number or appendix letter. For example, 1-14 means[Chapter|

[1, page 14, and A-2 meand Appendix A] page 2.

At the end of this manual are an alphabetical index, DA Form 2028-2, a vehicle electrical schematic, and a metric
conversion chart.

It is important that you familiarize yourself with and understand the entire maintenance procedure before beginning any
maintenance task.

OVERVIEW OF THIS MANUAL

Front Cover[Index]lists the major divisions in this manual.

Warning Page and First Aid Data provides a summary of all warnings which appear in this manual. First Aid data is
found within warning text to ensure safety.

Chapter 1|provides general information, equipment description and data, and principles of operation.

provides Preventive Maintenance Checks and Services (PMCS), the Quick Guide to Troubleshooting, the
troubleshooting chart, and general maintenance procedures.

[Chapter 3]provides instructions for the engine/powerplant and related components.

provides instructions for the fuel, air intake, and exhaust systems and related components.
[Chapter Slprovides instructions for the cooling system and related components.

provides instructions for the electrical system and related components.

[Chapter 7lprovides instructions for the transmission and related components.

[Chapter 8| provides instructions for the suspension and related components.

provides instructions for the hull components.

provides titles of documents and publications referenced in this manual.

provides the Maintenance Allocation Chart (MAC) and special tools identification list.
[Appendix Clprovides the tools identification list.

[Appendix Dlprovides an expendable and durable items list.

provides an illustrated list and instructions to produce manufactured items needed for Unit Maintenance
procedures.

provides torque limits.
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OVERVIEW OF THIS MANUAL-Continued

[Appendix Glprovides a list of the mandatory replacement parts necessary to perform the Unit Maintenance procedures.
provides a general overview of Simplified Test Equipment for Internal Combustion Engines--
Reprogrammable (STE/ICE-R) equipment and operations. Readout display messages, PMCS test method, STE/ICE
troubleshooting method including GO and NO-GO chains, vehicle test cards, and battery test procedures are included in
this appendix.

[IndeX provides an alphabetical listing of information contained in this manual.

DA Form 2028 is used to report errors of this manual and to recommend improvements to this manual.

Vehicle Electrical Schematic provides the vehicle electrical system schematics.

Metric Conversion Chart converts English measurements to metric equivalents.

LOCATING INFORMATION

This manual provides five ways by which you can locate information quickly.

The front cover index lists the major divisions by name and starting page number. Black tabs are placed along right hand
margin of the front cover and are matched by black tabs on the pages listed.

The table of contents lists each chapter, section, and paragraph title and starting page.

The chapter and appendix table of contents lists the section and paragraph information covered within those chapters or
appendixes.

The Quick Guide to Troubleshooting provides a malfunction index to locate items in the troubleshooting chart.

The index provides an alphabetical listing of the information contained in this manual.

REFERENCING

In this manual internal referencing is done by chapter, appendix, paragraph, section, or task. For example, (see
paragraph 8-15) refers you to[Chapter 8) paragraph 15.

Referencing outside this manual is done by the military document or publication number. For example, (refer to TM 9-
256-311-10) refers you to that manual.

WARNINGS, CAUTIONS, AND NOTES

Warnings, cautions, and notes are provided throughout this manual and always appear above the task or step to which
they apply. It is important to read all warnings, cautions, and notes before performing procedures whenever they appear.

A warning is provided where injury may occur to personnel on or near the Sheridan.
A caution is provided where equipment may be damaged, but no injuries to personnel should result.

A note provides essential information, but no personnel injury or equipment damage should result.
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INITIAL SETUPS

Before starting a task, you must obtain all the tools, supplies, and personnel listed in the initial setup. Be sure to read the
task before performing the maintenance. If any other tasks are referenced, you must go to the initial setup page for each
of those tasks to find out what tools, supplies, and personnel will be needed.

USING THE REPAIR PARTS AND SPECIAL TOOLS LIST (RPSTL)

The RPSTL [(TM 9-2350-230-24P-1) |gives the National Stock Number (NSN) required to order parts used in the
maintenance tasks. To use the RPSTL to identify and order a part, do the following: go to the beginning of the task being

perf
ormed; find "Materials/Parts" under INITIAL SETUP and find the part(s) that need replacement and get the item number;
go to[appendix @ to find the part number; go to the RPSTL Cross-Reference Index, look up the part number, and find the

figure listed; go to the figure and find the same illustrated part and the item number assigned to it; look up this item number
in the listing for that figure (the NSN can be found in the "NSN column").

If an item is found damaged, go to the RPSTL and find the Source, Maintenance, and Recoverability (SMR) code for the

damaged item. If the SMR code does not authorize repair, reassemble it and send it to the authorized level of
maintenance.

Xi
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Chapter 1
INTRODUCTION

INTRODUCTION

This chapter provides general information on equipment characteristics, performance data, location of major components,
and principles of operation of the M551A1/M551NTC Sheridan.

Contents Page
| Section |. |
[1-11
[1-3]
Preparation for Storage 0r SNIPMENL...........ccviviiiieieeeeeeeeeee e eeeeteeteeese s e ete st e eteseeetesteessesseesseasearesesssees lons 1-2
Official Nomenclature, Names, and DESIGNALIONS ...........cc.coveiieiieiieee ettt et e et eeeeteeeteeeteeeteeetee e ereeas 12
[1-6] List Of ADDIeViations and ACTONYIMS ..........ceiiuieeeeeeeees et eeeee st e te e st e st e st et s e st et st et e s seseeenn s eneeseeeeeneees 13
Reporting Equipment Improvement Recommendations (EIRS) .......c.uvviiiiiiiiiiiiiie e e 1-4
[1-8 Corrosion Prevention and CONIOl (CPC) ......iivi e et et eeeee ettt ete s et s e e e aeeeteesteesaessasaeesraeareeas 14
[Section 1.1 EQUIPMENT DESCRIPTION AND DATA ...ooviuiititeeeeteeteteeeeteeteteeeeeetetsstaseetesesaessetesssenesstessseessstessseeennans 14
Equipment Characteristics, Capabilities, and FEAIUIES...............c.c.ceeevevereeeeereeeeeeeeseseees e e o 1-4
[1-10] Location and Description of Major COMPONENES .........uiiiiiiiiiiiiiiieee ettt e e e e e eeeaeeas L. 1-5
[1-17. Location of Identification (ID) and INStrUCHION PIALES .............ceeueiveeeeeeeeeeeeeeeee e eeee e eeeee s eveeee e o 1-7
[1-12] Differences BEIWEEN MOUEIS.........ceciuiiiiiiiiiie ettt et te e s be e sae e s te e s ae e beesbee s eabeenteebeesree e (.19
o [T o 0 T LA D = WU [.1-9]
PRINCIPLES OF OPERATION . ...ttt e et e e et e e e e ete e e e et e e e e et e e eataeesetan e eeannaeesnnn [1-10
5 R 0 71V 1 o OO [1-10
DIFIVE CONIOIS ...ttt et ettt et e et et e e et et e et et et e et et e e e et e e et et e e e st e e e e eee e e eeeeeeeen e [1-11
[IEI7] AN INEAKE SYSIEIM ..ot ee et e et e ee et ee e e s ee e e e ee s ee e s e een e e s e een st eeeen s ee e e [1-11]
S R ot YT A1 1= 2 1 OO
COONNG SYSTBIML......oiuiitieeteeeteee ettt et ettt et et et e e ettt e e et e et e e et e e et e e et et et e s ete et ese et eteene et eseatessetensasessetesnanens
Yo o= I3 1= RO [1-12]
1-21. ([0 2= 11 g IS VA (] o TP EPP TP L-12l
Pintle and TOWING AHACHMENES .........oiiiuiiiciie ettt ettt e e et e e et e e et eeae e e eteeesbeee e e etaeesbeeessreens [1-13
[1-23] Fixed Fire EXUNQUISNET SYSIEM.........cviviiieeeeieeeeee ettt e s s s s s s s st et see s n s s s s enesasanens [1-13
LT =T 7= 1T I N SRR PPPPPPRPR 1-13
[1-25] IVHNE PIOTECHVE Kit... . o.ouieieeeeeeee ettt ettt ettt s s s s es e e et et et et et e e e n et s s s eneneneeeeseneeeen [1-13]
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Section I. GENERAL INFORMATION

1-1. SCOPE

This Unit Maintenance manual contains Unit Maintenance instructions for the hull, suspension, and miscellaneous hull
components of the M551A1/M551INTC Armored Reconnaissance/Airborne Assault Vehicle (AR/AAV), Full-Tracked, 152-
mm Gun/Launcher (Sheridan). The purpose of M551A1/M55INTC Sheridan is to provide forward reconnaissance,
intelligence gathering, and airborne assault capabilities.

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by (as
applicable) DA PAM 738-750, The Army Maintenance Management System (TAMMS); DA PAM 738-751, Functional
Users Manual for the Army Maintenance Management System-Aviation (TAMMS-A); or AR 700-138, Army Logistics
Readiness and Sustainability.

1-3. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

If captured, the M551A1/M551INTC Sheridan and its equipment, ammunition, and fuel shall be destroyed in accordance
with TM 750-244-6, Procedures for Destruction of Tank-Automotive Equipment to Prevent Enemy Use. If possible,
attempt to salvage sighting and fire-control equipment and short-supply items prior to destruction. Destruction of vehicle
must be as total and extensive as the tactical situation permits and by the methods and priorities listed below.
Methods:
e Burning--gasoline, oil, or incendiary grenades
* Mechanical--axe, crowbar, pick mattock, sledge, or other heavy implement
e Demolition--ammunition or demolition charges
e Gunfire--artillery, hand grenades, or antitank rockets
Priority:
* Missile subsystem--transmitter, tracker (on M149 telescope mount), signal data converter, and modulator
e Sighting and fire control equipment--AN/VVG-1 Laser Range Finder (LRF) (M551A1), XMF44E series periscope,
M127 telescope (M551INTC), M127A1 telescope (M551A1), AN/PVS-2 night vision sight (cal .50 machine gun),
and M48 periscope
e 152-mm gun/launcher--breech mechanism
e Turret electric drive control--accessory box, amplifier integrator, power supply assembly, and gyro selector
e Missiles--fire in direction of enemy or destroy in conjunction with vehicle

e Machine guns--receiver

e Powerplant--destroy in conjunction with vehicle

1-4. PREPARATION FOR STORAGE OR SHIPMENT

See [paragraph 2-17]for detailed information for preparing the M551A1/M551NTC Sheridan for storage or shipment.

1-5. OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS

In the following list, parts and component assemblies are identified by their official nomenclature followed by their common
names.

1-2
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Official Nomenclature Common Name
M25/M25AL PIrOtECLVE MASK ....eeiitieeieitiiee ittt ettt e et e e et bt e e ek bt e e et b e e e e abbe e e e e e e anbeeeeeanneas Driver's CBR mask
L T T o] o =TI 1 | Jamnut
(Y0 (0] 00 T] (=] OO PP PP PP Antifreeze and battery tester
M551 A1/M551 NTC Armored Reconnaissance/Airborne

Assault Vehicle (AR/AAV), Full-Tracked, 152-mm Gun/Launcher ..........ccccccoevviiiiiiiieieeee e, M551A1/M551 NTC Sheridan
SEOrage DALEIIES .o Batteries

1-6. LIST OF ABBREVIATIONS AND ACRONYMS

PP PP PP PPPPPPPPPNE amperes
= oSSR alternating current
O 2 PSP Army QOil Analysis Program
ARJAAY oo Armored Reconnaissance/Airborne Assault Vehicle
2 PSPPSR Basic Issue Items
2 L PR PRP PP blackout
o= 1 PSP caliber
L 2 S Chemical Agent Resistant Coating
L2 SRR Chemical, Biological, and Radiological
L 23S 3 SRR Closed Breech Scavenging System
11 OO cubic centimeters
L4 = OO PTUPRRPTPRI Corrosion Prevention and Control
o o PSPPSR direct current
D 1 PSSP diagnostic connection assembly
e tttteeeeeeeeoesEeeeeeeeeeieansteeeeeeeeeiaattteeeeeeeeeiaanttteeeeeeeeaaannteteeeeeeeeaanteeeeeteeeaeaannEet et eeeeeaasaannteeeeeeeeeeeannEeteeeeeeeaeannrareeeeeeennannns degrees
ettt et ettt ettt et e e oo eteeeeeeeeeaaatt————eeeeeaaatttteeteeeaeaaattteteeeeeaaaanEeeeeeeeeeaaannEeeeeeeeeeaaanntetaeeeeeeaeannrerareeeeenaannrees degrees Celsius
eSO SERR degrees Fahrenheit
PSR Equipment Improvement Recommendation
L O PP PR feet
B2 ettt ettt et et et e et e et et e et e et ettt et et et e et et et en et et et et e et et et en et en et en et n et en e cubic feet
o SRR PPP grams
L SR Grease, Automotive and Artillery
o TS PERP gallons
o o1 0 TSR gallons per minute
] o SRR horsepower
PSP RTRPPRP identification
o RO PPRPPPSPN inside diameter
] PP PRRT inches
T YOO cubic inches
SRR infrared
S | SRR Joint Readiness Training Center
o USSR kilograms
070 o 1 1 PSPPSR kilograms per centimeter squared
40 PRSPPI kilometers
20 1 RSSO SERR kilometers per hour
= SRR kilopascals
L PR RRT TP kilowatts
PR PP liters
o SO liters per minute
] o PSPPSR pounds
o PP OPPPPRPTPRPN pound-feet
] PP PR pound-inches
g PP PO TP PP OPPPPPPTPROPN Laser Range Finder
DI oottt ikttt oottt e ettt ee e e teeeeeiteeeeaatteeeeaatteeeeatteeeeaateteeatteeeeantteeeaantaeeeaaneteeeanteeeeanteeeeanenteeeeannEeeeeannreeeaannbeeeaanreeeaanraeeeannrees meters
Y R man-hours
1RO cubic meters
YA P SPPPPPOTPPRR Maintenance Allocation Chart
0] 1. OO RPOTPPRRPPP millimeters
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1-6. LIST OF ABBREVIATIONS AND ACRONYMS-Continued

0] 0] TSR miles per hour
Y I SRR Modified Table of Organization and Equipment
NN PSPPI number
N OISR National Training Center
N T newton-meters
oo PR outside diameter
Lo 74 PRSP ounces
TSP PP PP PPPPPPPPIN percent
PV C S e Preventive Maintenance Checks and Services
15 S pounds per square inch
157 o S pounds per square inch gauge
O] SO PT PP PEPP PR OPPRP pints
o | PSSP PPPR quarts
0] 0 £ TP PP PP PT PP PPPPPPRPPN revolutions per minute
[ S I PP P PP P OPPPPPPTP Repair Parts and Special Tools List
STE/ICE-R...coiiiiiiiiiiiie Simplified Test Equipment for Internal Combustion Engines--Reprogrammable
TAMMS . e e e The Army Maintenance Management System
TAMMS-A e The Army Maintenance Management System--Aviation
I LT PP PP PP RPP PR PRPPIN Transportation Facility Guide
LI PP PP PP PPPPPRPPPRN Total Indicator Reading
L2 SRS PPPPPPPPRPN Transducer Kit
LIS TP PRPR T PPPRTT Tank Thermal Sight
RPN volts
LY L PP Vehicle Identification Number
AT L O PO PP ERRT PR PRPPON Volatile Organic Compound
RV 1 P Vehicle Test Meter
1Y B O P PO UP PP OTPPP P yards

1-7. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS)

If your M551A1/M551NTC Sheridan needs improvement, let us know. Send us an EIR. You, the user, are the only one
who can tell us what you don't like about your equipment. Let us know why you don't like the design or performance. Put
it on SF Form 368, Product Quality Deficiency Report. Mail it to the address specified in DA PAM 738-750, TAMMS.

1-8. CORROSION PREVENTION AND CONTROL (CPC)

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. While corrosion
is typically associated with rusting of metals, it can also include deterioration of other materials, such as rubber and plastic.
Unusual cracking, softening, swelling, or breaking of these materials may be a corrosion problem. If a corrosion problem
is identified, it can be reported using SF 368, Product Quality Deficiency Report. Use of key words such as "corrosion,"
"rust," "deterioration," or "cracking" will ensure that the information is identified as a CPC problem. The form should be
submitted to the address specified in DA PAM 738-750, TAMMS.

Section Il. EQUIPMENT DESCRIPTION AND DATA

1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

The M551A1/M55INTC Sheridan is a lightweight, full-tracked, diesel-powered, armored reconnaissance and assault
vehicle. This vehicle is designed and equipped for amphibious operation and is capable of maneuvering in water. The
M551A1/M551INTC Sheridan can be air transported and air delivered by cargo aircraft. The vehicle's armament consists
of a 152-mm gun/launcher that fires either conventional ammo or the Shillelagh missile and is mounted to a 360 degree (°)
rotatable turret. Residue and gases from firing are removed by the vehicle's Closed Breech Scavenging System (CBSS).

1-4
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Other armament includes eight fixed-mounted smoke grenade launchers (primarily used for laying smoke screens), a
7.62-mm coaxial machine gun, a gunner’s telescope (also mounted on the turret), and a cal .50 machine gun (mounted to
the commander's power assist cupola which is also capable of 360° rotation).

1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

The components of the M551A1/M55INTC Sheridan that are essential to the operation and maintenance of the vehicle

are shown in[Eigures 1-TJand 1-2.

LEGEND

1. Front lifting eye (2) 11. Front bilge pump outlet

2. Front headlight (2) 12. Flotation barrier step (M551A1)

3. Personnel heater exhaust outlet 13. M243 grenade launcher

4. 152-mm gun/launcher (M551A1) 14. Fixed fire extinguisher exterior actuator handle
5. Missile subsystem transmitter door (M551A1) 15. 7.62-mm coaxial machine gun

6. Cal .50 machine gun 16. Dual idler wheel (2)

7. Loader’s hatch cover 17. Flotation surfboard (M551A1)

8. Water can 18. MA47 periscope (3) or M48 periscope/DNV ANNVS-2(V)3
9. Cal .50 ammunition (M551A1) (in center for night vision)

10. Left side flotation barrier cover (M551 Al) 19. Driver's rotatable hatch

20. Front tow eve (2)

FIGURE 1-1. M551A1/M551NTC SHERIDAN—FRONT VIEW

Figure 1-1. M551A1/M551NTC SHERIDAN--FRONT VIEW
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS-Continued

Rear lifting eye (2)
Intercom access door
Rear taillight (2)

Engine exhaust outlet

Turret stowage rack

TM 9-2350-230-20-1

11. Fuel filler cap cover (2)
12. Right side flotation barrier cover (M551 Al)
13. Dual roadwheel (10)

Engine air cleaner access door cover 14. Battery access door cover

15. Dual drive sprocket wheel (2)
Engine compartment exhaust grille 16. Engine compartment bilge pump outlet (2)
Engine compartment air intake grille 17. Rear towing eye (2)

18. Towing pintle

Commander’s ballistic shield (M55A1) 19. Tow cable
20. Rear flotation barrier cover (M551A1)

Cal .50 ammunition

21 Pioneer tools

FIGURE 1-1. M551A1/M551NTC SHERIDAN—REAR VIEW

Figure 1-1. M551A1/M55INTC--REAR VIEW
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1-11. LOCATION OF IDENTIFICATION (ID) AND INSTRUCTION PLATES

The descriptions and locations of the M551A1/M551NTC Sheridan’s ID and instruction plates are listed in [Table 1-1f and
illustrated in [Eigure 1-31

Table 1-1. ID and Instruction Plates

Item No. Description Location
1 Vehicle ID Front wall, above driver’s seat
2 Front bilge pump instructions Front wall, back of brake pedal
3 Transmission nameplate On transmission, engine compartment
4 Voltage regulator nameplate On regulator, engine compartment, right wall
5 Starter relay On transmission, top, right
6 Surge tank water level On surge tank, engine compartment
7 Engine fuel filter drain On oil filter, engine compartment
8 Fuel drain pump decal Wall, right rear, turret
9 Driver’s hatch instruction Wall, front of driver’s seat
10 Fuel shutoff valve indicator Wall, left rear, turret
11 Qil level instructions Near oil-filler cap, engine compartment
12 Personnel heater ID On heater, right rear of driver
13 Personnel heater wiring Inside heater guard
14 Crew compartment fire extinguisher instructions| Wall, next to cylinder, left rear of driver’s seat
15 Crew compartment fire extinguisher 1D Wall, next to cylinder, left rear of driver’s seat
N PN
AR R Fuuwm%ﬁémb‘g@w o —/2
o USAmnSeRAL KoL <223 INSTRUCTIONS wanuratrvar o7 -
BILGE PUMP QPERATION Alhso
PARTS MARUAL: ?3‘5 - 9:2)255333%?:' LEVER POSITION ot o
up EVACUATES SURFBOARD INDIANAPOLIS, INDIANA
— CAVITY ONLY
MAX VEHICLE SPEEDS DOwN EV%%U(/;TES oRew
LOW 7 MR, MK 42 WP, REV OMPH. . CAUTION FLusH ENTIRE SYSTEM mooe wn“ ne.
OVERAlCt v'T:%rT':a ﬁga . Iﬁonﬁws CUBIC sss7se' 5?%%‘1%’.‘.1&'2‘%2:&5 us!I:::ou
OVERALL HEIGHT IO7 FIGHTING WEIGHT 33375 IN HEAVY DUST
’ re_nznm. STOCK NO, 2350 - 873- 5408,,_ CONDITIONS o\ fé
—.USE DIESEL FUEL SPEC VV-F-800CZ 3/ 0

1; FIGURE 1-3. ID AND INSTRUCTION PLATES

Figure 1-3. ID AND INSTRUCTION PLATES
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1-11.

LOCATION OF ID AND INSTRUCTION PLATES--Continued

e VAP-AIR DIV.

ZATING: 13 VOC. 700 AMPS.

24V CONT. RATING

cC—————
VAPOR CORP.
v CHICAGO, ILL. —————3
VOLTAGE REGULATOR )/® o) STARTER AND
rans QLD STATE) MASTER RELAY(O
FIE TN ST T— | PART NO.
ono. . @/ ORD PART NO

FUEL DRAIN PUMP
REMOVE NUT AT BASE OF HANDLE TO
OPERATE. PLACE HOSE IN CONTAINER
BEFORE PUMPING. IMPORTANT - STORE
HOSE AND TIGHTEN NUT WHEN FINISHED.

OlL LEVEL CHECKING PROCEDURE

CHECK LEVEL AT START IF_ ENGINE 1S RUNNING
OF EACH DAY, PRIOR YO OR HAS BEEN RUN,STOP
STARTING ENGINE. ENGINE ,WAIT $ MINUTES,
*PREFERRED METHOD AND CHECX LEVEL,

C)

e)

HEATER, COMBUSTION 30,000 8TU/HR
MODEL NO, 8430D24A

STOCK NO.

ORDNANCE NO 11618978

CONTRACT NO.

SERIAL NO,

VOLTS 24 AMPS-START 20-RUN 10

STEWART-WARNER CORPORATION
 SOLUTH WIND DIVISION

()
@,_-v

—®
(1D)—

FILL TO THIS LEVEL

WHEN COLD

®—

TO OPEN DRAIN COCK
TURN HANDLE
——

O

CAUTION-

WITH MASTER SWITCH "ON"
THE PERISCOPE WIPER
SWITCH MUST BE "OFF"
BEFORE ROTATING ORIVER'S
HATCH.

® pysH TO ©
DISCONNEGT
. FUEL TANK .

O

PULL TO
CONNECT
o FUEL TANK ¢

7 acrrucu

PR
1]

wearing !
Teemanr!

FLAME DETICTOR
SWITCH (IHOWN
14 START
PO3ITION)

- |
VOLTAGE REGULATOR

OR HEATER WIRING DIAGRAM

—)

)

MAINTENANCE

WE IGH EVERY SIX MONTHS. F ULL WEIGHT OF CYLINDER
VALVE ASSEMBLY ISC_J1BS.CJOZ. IF WEIGHT FALLS
BELOWETI8S, REPLACE WITH FULLY CHARGED CYLINDER
VALVE ASSEMBLY .,

r

CAUTION

CYLINDER CONTAINS FREON 1301 (PRESSURIZED TOCT]
P.S.1. AT 70° F). DO NOT PRESSURIZE WITH CARBON
DIOXIDE, DO NOT STORE AT TEMPERATURES ABOVE 130°F
SAFETY RELIEF VALVE SET AT 1050 P,5.1,

J

@/’

CYLINDER & VALVE
ASSEMBLY

MODEL NO. C———1
SERIAL NO, [— 1

MANUFACTURED BY

J

FIGURE 1-3. 1D AND INSTRUCTION PLATES—Continued

Figure 1-3. ID AND INSTRUCTION PLATES--Continued
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1-12. DIFFERENCES BETWEEN MODELS

The M551 became the M551A1 when equipped with the AN/VVG-1 LRF and the Tank Thermal Sight (TTS) AN/VSG-2B.
The M551 became the M551NTC when configured for use in training at the National Training Center (NTC) in Fort Irwin,
California and the Joint Readiness Training Center (JRTC) in Fort Chaffee, Arkansas. The hull, suspension, and
miscellaneous hull components of the M551A1 and M551NTC are identical.

1-13. EQUIPMENT DATA

a. General
L PP PP POTPP 4
WEIGNT ClASSITICALION ...ttt ekt e e s b bt e e e e sk b bt e e s bt et e e s nbneeesnnreeas No. 20 (tons)
Weight, cOmMbat |0A0Ed ..........evviriiiiiiiiiiiieieieie et eee e eeeeeeeeeesereseeeeeeeeseaeeeene 34,943 pounds (Ib) (15,850 kilograms [kg])
Weight, curb (less crew, fuel, and Basic Issue Items [BII]) ......cueeiiiiiiiiiiiiiiiieee e 28,525 Ib (12,939 kg)
Weight, total @ir-0rop FALE.......ceeiiiiiiiieeeieieeeee ettt ettt ettt e e e e e e e e e e aaaaaaaaeae 35,000 Ib (15,876 kg) maximum
OVETAIITEBNGLN ..ttt e st e e s nbb e e e sbbeeeaeeans 248 inches (in.) (6.30 meters [m])
OVErall WILN ..., 110in. (2.79 m)
Overall height (OVEr MACKINE QUN) .. ..uiiiiiieii et e b e e et b e e e e ebe e e e enees 121 in. (3.07 m)
Freeboard (to top of hull)

Static:
FrONT. .o -2-1/2 in. (-63.5 millimeters [mm])
Y=L TP PO P PPPPPRPPR +2-1/2 in. (+63.5 mm)
Moving

(0] | PP PP R PPPPP -1/2 in. (-12.7 mm)

=T ST PPPTTT PP +1/2 in. (+12.7 mm)
(€1 o]0 gTo We (=T 1= o [od PP PU PP 19in. (483 mm)
SRIPPING CUDIC ...ttt 1831 cubic feet (ft) (52 cubic meters [m?])

b. Performance
Maximum speed (fourth range) ........ccccceviiiie i 42 miles per hour (mph) (67 kilometers per hour [km/h])
MaXIMUM SPEEA (FEVEISE) ....uuuuuuuruuiuuuuuuteuutueeuteeueeaeeereeeeeeereeeeeeeeeeeeeeeeeeesssesesesssssesssssssssssnsssssnsnssnnnnnsnnnnnnnnnnnnnnnn 9 mph (14 km/h)
Maximum grade (ascending Or deSCENAING) .....coiuvrtieiiuiiiie ittt e et e e e b e e e s sabe e e e e an s esbbeeeeaaas 60 percent (%)
Maximum trenCh CrOSSING WIOLN .........uuuiiiiieiiiiiii e a e aeeraeeeeeeeeseesensnrns seeeaaeaeaeaeaens 7 feet (ft) (2.13 m)
Nt IU I = o T TP PPV P PP OPPPPN 373 miles (600 km)
V=] a1 Ted T= 0] o 51 2= Tox L= = o 1 22 33in. (838 mm)
MINTIMUM EUMNING FAOIUS ...ttt ettt e e ettt e oot et e e e oa ke et e e sa ket e e e oa kbt e e e aa sabbe e e e aabbe e e e aabbeeeeanbbeeeesnbneeeenne Pivot

c. Engine 6V53T

157/ 1T Diesel
(070] 0] o] (=25S] [ ]t T = L1 [« IO PSP PP PRSPPI 17:1
Gross horsepower (hp) at 2800 revolutions per MiNULe (IPM) ....ceeveeveveveeeieieieire .- 300 hp (224 kilowatts [kW])
NOTE

During emergency conditions, JP-5/JP-8 aircraft turbine engine fuel may be used in lieu of diesel

fuel.
UL | PRSP Diesel: 40 cetane, VV-F-800 or CITE

CAUTION

Use the following grades of fuel oil at indicated temperatures:

Regular grade

(DF-2) (NATO F-54) ..o, 20 to 115 degrees Fahrenheit (°F) (-7 to 46 degrees Celsius [°C])
Winter grade
(T USROS -25 to 20°F (-32 to -7°C)
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1-13. EQUIPMENT DATA--Continued

Arctic grade

(DF=A) (NATO F-5B) ....ocviviveeeeeeeeeeeieeeieieeeseaeeeeeeeeseee s s st es et s s e ses et et et et et e s et eseses e s e eseseaeenesenas s eaeaen -65 to -25°F (-54 to -32°C)
Fuel tank capacity (Center 25, SIS 66).........uuuuuurrrrrrerrerereerrereieeeeeerereerrererererrerrrrrrerrn 158 gallons (gal) (598 liters [L])
Fuel tank maximum acCeptanCe rate ...........cccceoovueeeeiriieie e 50 gallons per minute (189 liters per minute)
FUBI WEIGNT ...t be e n s ee e e eeeeeeeeennnne 6.45 pounds per gallon (0.77 kilogram per liter)
Lubricating oil system capacity:

DY e 21 quarts (qt) (19.9L)

L= 11 OO TP PP PP PRSP PPPPRRN Approximately 18 gt (17.0 L)
Cooling system capacity:

D] TP P PR PPPPPPR 44-1/2 qt (42.1 L)

L 1 SRR 32qt(30.3L)
Antifreeze (-40°F [-58°C] and above):

IMEXEUFE WIEN WALET ...ttt e ettt e e e e s ettt e e e e e e s s e ne s e e e e eae e s s nstateeeeeeaseeaeeesannsateneneaesssnnsnnenneeesaansne 50%
Antifreeze (arctic type -65 to -40°F [-54 to -58°C])):

YD L £ PP PRP PP Full strength
Inhibitor (80°F [27°C] and above)

MIXEUPE .o, 22-1/2 ounces (0z) (638 grams [g] ) per vehicle

d. Transmission XTG-250-1A
Steer control:

Land:
A0 A1) (<1< G 1, R1, and R2 (first, reverse-first, and reverse-second ranges)
GRAIEA STERT ..ttt a e a e 2, 3, and 4 (second, third, and fourth ranges)
Water:
1Yo B (== ST PRTTT RO All ranges, except 4 (fourth) range
(1o =T ) (T SRR PR 4 (fourth) range
Oil capacity:
3 2 SRR 69.6 gt (65.87 L)
] 1 T OO POV PR UPRTOPRTOURN 57.6 qt (54.51L)
2 T2 1SS Multiple wet plate, mechanically-applied

e. Electrical System
[N oT g1 F= TRV o] 1 = To [PPSR 24 volts direct current (Vdc)
= L] £ ToT OO P R PPR TR 4

f. Suspension

QLI e] £ T0] o I o = L PR Independent type
ROGAWRNEEIS ...tk e et e ekt e et e bt e E et e ea R et e ne s et e na e e e nR e e e e sn e e nar e e e nnn e e sar e e e nn e e e 10 dual
ROGAWRNEEI SIZE ...ttt e et e e e st et e e sh b et e e teeeaabe e e e e sabeeeesasbeeeeaans 28 in. (711 mm)
I = (o3 Q8 1Y o - PP 102 steel, rubber-bushed, pin-link shoes
L2101 Qo | { IO TP O PP PP PP PP 17-1/2 in. (445 mm)

Section Ill. PRINCIPLES OF OPERATION

1-14. DRIVETRAIN

The drivetrain consists of the powerplant, driveshafts, drive sprockets, and suspension system that transfer the power
produced by the powerplant to the tracks and drives the vehicle.

The powerplant consists of the engine and transmission. The powerplant is removed from the vehicle as one unit and may
be operated outside of the vehicle with a minimum of special equipment.
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The engine is a Detroit Diesel Corporation Series V53, model 6V53, liquid-cooled, diesel engine. Any of three different
engine models can power the Sheridan. Model 5063-5395 is the old cast iron engine block, model 5063-5398 is the
aluminum engine block, and model 5063-539F is the new cast iron engine block. All the engine models are two-cycle,
fuel-injected, V-type, liquid-cooled, six-cylinder, diesel engines with wet cylinder liners. The engine has a maximum
governed full-load speed of 2800 rpm, an idle speed of 600 to 700 rpm, and a maximum no-load speed of 2950 to 2990
rpm.

The transmission is a Detroit Diesel Corporation X-drive model, which delivers power to left and right drive shafts to drive
the vehicle. The XTG 250-1A has full-power shifting under load, through four forward gears, one neutral, and two reverse
gears. It also functions as the steering and braking mechanism, during either land or water operations, for the vehicle.

The suspension system consists of the sprocket drive assemblies, roadwheels, idler assemblies, torsion bars, shock
absorbers, and track adjusters. The sprocket drive assemblies transfer power from the transmission to the track. Five
roadwheels on each side support the tracks. The roadwheels are connected by the roadwheel arms to the torsion bars
which act as springs for the roadwheels. The roadwheel arms act as pivots between the roadwheels and the torsion bars.
The idler wheels and track adjusters provide a constant tension for the track. Shock absorbers at the front and back of the
vehicle handle differences in the terrain over which the vehicle operates.

1-15. DRIVE CONTROLS

The vehicle drive controls consist of the parking brake, service brakes, brake pedal, fuel shutoff controls, accelerator
pedal, accelerator and throttle controls, transmission shift controls, and land/water steer controls. The parking brake
allows for locking the internal braking of the right and left transmission drive assemblies. The left and right brakes, which
are linked to a brake pedal, provide service braking of the vehicle while in operation. The fuel shutoff controls open and
close the fuel supply to the engine. The accelerator pedal is linked to the accelerator and throttle controls.

When the accelerator pedal is depressed, it accelerates the engine so the engine operates with greater rpom. When the
accelerator pedal is released, the engine rpm will return to idle speed. The hand throttle, also linked to the accelerator and
throttle controls, is another method for controlling the engine speed and operates in the same manner as the accelerator
pedal. Transmission shift controls select the speed range and the direction of the power output of the transmission. The
land/water steer controls allow steering during land and water operations and in all drive ranges. The steering controls
apply brakes to the track on the inside of the turn (during a left turn-brake is applied to the left drive output; during a right
turn-brake is applied to the right drive output).

1-16. FUEL SYSTEM

The fuel system consists of the fuel tanks, fuel lines, fuel shutoff valves, fuel filter, and fuel strainer. The two side fuel
tanks provide additional fuel to the lower center fuel tank. Filling of both side fuel tanks takes place through the filler neck
of the upper fuel tank. The center fuel tank provides fuel storage and the return of unused fuel from the fuel return system.
The fuel lines carry fuel throughout the fuel system. The fuel pump draws fuel from the fuel tank through the fuel strainer
and forces it through the fuel filter. From the filter, fuel goes through the fuel inlet passage in the cylinder head and fuel
lines, into the injectors. Excess fuel that is not injected cools the injectors and returns through the fuel lines to the fuel
tank. The fuel shutoff valves allow manual operation for maintaining the fuel flow through the check valve and for draining
the center fuel tank when necessary. The fuel filter and fuel strainer provide double filtration of impurities from the fuel.

1-17. AIRINTAKE SYSTEM

The air intake system consists of the air cleaner, precleaner filter, blower motors, air box (flame) heater, and air pump.
The precleaner filters the intake air for the engine. The air cleaner filters the air from the precleaner filter before the
filtered air flows into the turbocharger. The turbocharger forces additional pressurized air into the cylinders to allow
burning of more fuel for additional power. The blower motors and air pump pull the filtered air from the engine
compartment and pumps it to the air box heater. The air box (flame) heater heats the air entering the cylinders to assist in
ignition of fuel at low ambient temperatures.
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1-18. EXHAUST SYSTEM

Exhaust pipes connect each exhaust manifold to the turbocharger, which is connected to a muffler. The exhaust gases
are emitted from the engine and are deflected outside through a diffuser assembly.

1-19. COOLING SYSTEM

The cooling system consists of the radiator, transmission oil cooler, cooling shrouds and seals, surge tank, thermostat,
coolant pump, and cooling fan assembly. The engine cooling fan assembly pulls in air through the air intake grille and
across the engine, cooling the radiator and transmission oil cooler. The air is then discharged through the exhaust grilles.
The air flowing through the radiator cools the coolant flowing through the radiator, and the transmission oil cooler cools the
oil within the transmission by surrounding the oil cooler tubes with coolant. The cooling shrouds and seals act as a barrier
allowing the cooled air to pass through the radiator and oil cooler before it passes over the rest of the engine. The surge
tank allows for overflow of coolant from the radiator. The thermostat blocks coolant flow to the radiator during engine
warmup. During this period, the coolant pump circulates the coolant through the bypass system. As the coolant reaches
the designated operating temperature, the thermostat opens. The coolant pump pulls coolant from the radiator and
distributes it to the transmission oil cooler and back to the radiator or surge tank.

1-20. ELECTRICAL SYSTEM

The electrical system consists of four batteries connected in series to deliver 24 dc nominal voltage to the master relay.
The master relay delivers electrical power to operating systems when the MASTER SWITCH is on. The master relay
delivers power directly to the slip ring, engine starter, slave receptacle, hull circuit breakers, and turret. The electrical
engine starter engages the flywheel ring gear, drives the pinion, and rotates the engine. The generator is gear driven by
the engine and works in conjunction with the voltage regulator. The mechanical energy of the generator drive assembly is
converted into electrical energy through the generator. The voltage regulator controls the delivery of 24 dc nominal voltage
to the vehicle operating systems through the master relay and acts as a recharger for the batteries when the engine is
operating.

The driver’s instrument panel consists of ENGINE COOLANT gauge, ENGINE TEMPERATURE warning light, ENGINE
OIL PRESSURE light, TRANSMISSION OIL PRESSURE warning light, TRANSMISSION TEMPERATURE warning light,
BATTERY/GENERATOR gauge, tachometer, panel lights, and air restriction gage. The ENGINE COOLANT gauge
indicates engine coolant temperature. The ENGINE TEMPERATURE warning light indicates when the engine is
overheating. The ENGINE OIL PRESSURE light signals possible engine oil pressure problems. The TRANSMISSION
OIL PRESSURE warning light signals possible transmission oil pressure problems. The TRANSMISSION
TEMPERATURE warning light indicates when the transmission is overheating. The BATTERY/GENERATOR gauge
indicates when the generator is charging. The tachometer indicates engine speed in rpm, and four panel lights illuminate
the panel whenever the MASTER SWITCH is on. The air restriction gage indicates when the air cleaner needs servicing.

The driver's switch panel consists of the MASTER SWITCH and indicator light, FLAME HEAT switch, FRONT and REAR
BILGE PUMP switches and indicator lights, main lighting switch, and infrared (IR) and blackout (BO) switches and
indicator lights. The MASTER SWITCH activates the vehicle electrical system and the indicator light indicates the vehicle
electrical system is activated. The FLAME HEAT switch activates the air box (flame) heater. The FRONT and REAR
BILGE PUMP switches and indicator lights activate the bilge pumps and indicate the pumps are on. The main lighting
switch activates the driving lights, such as the BO lights, service lights, and stoplights. The IR and BO switches and
indicator lights activate the BO and IR lights and indicate the lights are on.

The lighting system consists of the headlights, taillights, and dome lights. The headlights consist of service lights, BO
marker lights, and IR lights. A BO drive light is also in the left headlight. The taillights consist of BO marker lights in both
left and right taillights, a BO stoplight in the left taillight, and a service taillight in the right. The dome lights provide interior
illumination with either white or colored lighting depending on the tactical situation.
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1-21. FLOTATION SYSTEM

The flotation system consists of the flotation barrier, surfboard assembly, and the front and rear bilge pumps. The flotation
barrier and surfboard assembly are used during amphibious operations to keep the vehicle afloat. The rear and front bilge
pumps and outlets are used to remove water that enters the vehicle during amphibious operations.

1-22.  PINTLE AND TOWING ATTACHMENTS

The air drop tie down brackets and lifting eyes are used for transporting and air-dropping the vehicle. The towing shackles
and towing pintle are used in case the vehicle needs to be towed. Tow cables are used when towing from shackles to
shackles. Tow bars are used when towing from pintle to shackles.

1-23. FIXED FIRE EXTINGUISHER SYSTEM

The Sheridan is equipped with a fixed, halon, fire extinguisher system for smothering fires in the engine and crew
compartments. The system consists of two cylinders, two control valves, interior and exterior manual control handles, and
an electrical actuating switch. One cylinder discharges in the crew compartment and the other in the engine compartment.
One cylinder is mounted above and behind the driver, and the other is to the right of the driver on the underside of the
sponson. The electrical actuating switch is located at the commanders station in the turret.

1-24. WINTERIZATION KIT

The winterization kit provides a standby coolant heating and circulating system for use during shutdown periods at ambient
temperatures from -25 to 65°F (-32 to 18°C). The coolant heater system serves the dual purpose of preventing freezing of
battery electrolyte and keeping the engine sufficiently warm to aid in starting. The system is electrically actuated from the
control box. The electric fuel pump delivers fuel from the fuel tank into the coolant heater where it is ignited in a
combustion chamber. Coolant is circulated through the heater, engine, and battery heater by an electrically driven coolant

pump.

1-25. MINE PROTECTIVE KIT

The mine protective kit consists of an armor steel plate and aluminum spacer plate for the hull bottom, two armor steel
side plates, and attaching hardware. The kit is used only when operating conditions require installation.

1-13/(1-14 blank)
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Chapter 2
VEHICLE MAINTENANCE INSTRUCTIONS

INTRODUCTION

This chapter provides instructions and information needed to keep the M551A1/M551NTC Sheridan equipment and
components in good repair. These instructions provide a step-by-step, and item-by-item, illustrated text describing the
M551A1/M551INTC equipment, component service, and maintenance.

The maintenance functions described in this chapter are limited to those functions authorized by the Maintenance
Allocation Chart (MAC) for Unit Maintenance level activities. If maintenance is needed on any hull equipment or
components that are not discussed in this chapter, notify Direct Support Maintenance for assistance.
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Section I. REPAIR PARTS, SPECIAL TOOLS,
TMDE, AND SUPPORT EQUIPMENT

2-1. GENERAL

Tools, equipment, and repair parts will be issued to Unit Maintenance personnel for maintaining the M551A1/M551NTC
Sheridan. The tools and equipment issued should only be used for tasks in this manual. When not in use, these tools
should be properly stored in the tool chests and rolls provided.

2-2. COMMON TOOLS AND EQUIPMENT

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

2-3. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Certain tools and equipment, especially designed for Unit Maintenance, repair, and general use, are listed infAppendix Bl
for information only. This list is not to be used for requisitioning parts.

2-4, REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and Special Tools List (RPSTL) covering Unit Maintenance of the
M551 Al /M551 NTC Sheridan.

Gaskets, packings, preformed packings, seals, lockwashers, locknuts, self-locking fasteners (screws, nuts, etc.), cotter
pins, helical springs, and spring pins must be replaced if removed.

Springs must be replaced if broken, kinked, cracked, or do not conform to standards specified in the repair data.

Section Il. SERVICE UPON RECEIPT

2-5. SERVICE UPON RECEIPT OF MATERIEL

a. Deprocessing Vehicle

Services upon receipt of materiel to be performed by the crew and Unit Maintenance personnel are designated in the
following tables and illustrations. For turret portion of the vehicle, refer to[TM 9-2350-230-20-2.

Read the DA Form 2258, Depreservation Guide for Vehicles and Equipment, for deprocessing vehicle.

b. Break-in Services

CAUTION
Do not engage in excessive speeds, accelerate rapidly, or in any way load the
engine or power train to capacity during the break-in period.

1. Perform before operation PMCS (refer to TM 9-2350-230-10),
2. Perform road test.

a. Drive 5 to 10 miles. Observe all instruments and gages during road test.
b. Stop vehicle every mile and check for overheated hubs on road wheels and idler wheels, and for lubricant
leaks.
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3. Perform after-operation PMCS (refer to TM 9-2350-230-10).
C. Preparation for Air Delivery
The crew will lubricate vehicle and perform all before and/or after operation PMCS (refer to LO 9-2350-230-12).| The crew

may assist Air Force personnel in preparation of vehicle for air delivery. Refer to FM 10-515, Airdrop of Supplies and
Equipment: Rigging Armored Reconnaissance/Airborne Assault Vehicle (M551), for preparation for air delivery.

2-6. ASSEMBLY AND INSTALLATION OF EQUIPMENT

a. Assembly of Equipment

The M551A1/M551NTC Sheridan hull equipment and systems are shipped as assembled units. Assembly is not required.
However, assembly of hull components is discussed in detail infChapters 3 thri @ bf this manual. These chapters provide
detailed information on removal, disassembly, assembly, and installation of equipment for maintenance purposes.

b. Installation Instructions of Equipment

Installation instructions for the M551A1/M551 NTC Sheridan hull require installation of on-board vehicle equipment and
stowage. Refer to TM 9-2350-230-10/Stowage and Sign Guide for installation of equipment and stowage. Installation of

other components removed for maintenance purposes is discussed in detail in Chapters 3 thri 9 of this manual.
2-7. PRELIMINARY SERVICING AND ADJUSTMENT OF EQUIPMENT
a. Preliminary Servicing

WARNING

When working on batteries, wear eye protection and remove all jewelry, dog tags,
and metal items to avoid electrical shock and burns.

1. Inspect all wires, electrical connectors, welds, bolts, seals, and batteries.

2. Check engine coolant level and specific gravity (refer td TM 9-2350-230-10)!
3. Check engine oil level (refer to LO 9-2350-230-12)

4. Check vehicle fuel level and fill (refer to/LO 9-2350-230-12).

5. Check transmission oil level (refer to LO 9-2350-230-12)

6. Check fire extinguisher cylinder’s valve safety wire (seelparagraphs 9-46 and 9-47).

Section Ill. PMCS

2-8. GENERAL

Preventive maintenance is the systematic care, inspection, and service of equipment to maintain it in serviceable condition
and to detect faults and failures before extensive and time-consuming repairs or replacements are required. The Army
system of maintenance prescribes two types of preventive maintenance services which are described in TM 9-2350-230-
10 and below. Referto TM 38-750, Army Equipment Record Procedures (CS3 Test), for instructions on use of forms
pertaining to preventive maintenance services.

contains procedures and instructions necessary to perform unit PMCS. These services are performed quarterly
or every 750 miles, whichever occurs first, by Unit Maintenance with help of the vehicle crews.
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2-9. GENERAL PROCEDURES

a. Operational Participation

The crew normally accompanies the vehicle to perform before and after services and assist the unit mechanics in the
performance of unit PMCS.

b. Services

Unit services are defined by, and restricted to, the general procedures outlined in[Table 2-I] unless approval to perform
higher category services has been given by the supporting maintenance unit.

2-10. INTRODUCTION TO PMCS TABLE

a. General

Table 2-3 PMCS for M551A1/M551NTC Sheridans, has been provided so you can keep your equipment in good operating
condition and ready for its primary mission.

b. Warning and Cautions
Always observe the warnings and cautions appearing in your PMCS table. Warnings and cautions appear before
applicable procedures. You must observe these warnings and cautions to prevent serious injury to yourself and to others
and to prevent your equipment from being damaged.
C. Explanation of Table Entries
1. Item No. column-Numbers in this column are for reference. When completing DA Form 2404, Equipment
Inspection and Maintenance Worksheet, include the item number for the check or service indicating a fault. Item

numbers also appear in the order that you must do checks and services for the intervals listed.

2. Interval column-This column tells you when to do a certain check or service. Quarterly procedures must be done
every 3 months or 750 miles, whichever occurs first.

3. Item to check/service column-This column provides the item to be checked or serviced.

4. Procedure column-This column gives the procedure you must perform to check or service the item listed in the
inspection column to know if the equipment is ready or available for its intended mission or operation. You must
do the procedure at the time stated in the interval column.

5. Not Fully Mission Capable If: column-This column tells you what faults will keep your equipment from performing
its primary mission. If you make inspection procedures that show faults listed in this column, do not operate the
equipment. Follow standard operating procedures for maintaining the equipment or reporting equipment failure.

d. Other Table Entries
Be sure to observe all special information and notes that appear in your table.

e. Classification of Fluid Leaks

The following definitions concern types/classes of fluid leakage. Each mechanic must be familiar with these definitions in
order to determine whether or not the vehicle is mission capable.
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CAUTION
e  Equipment operation is allowable with minor leakage (Class I or Il).
Consideration must be given to the fluid capacity in the item or system being
checked or inspected. When in doubt notify your supervisor.

e When operating with Class | or Class Il leaks, continue to check fluid levels
as required in your PMCS. Class Il leaks should be reported to Unit
Maintenance supervisor.

Class I-Seepage of fluid (indicated by wetness or discoloration) not great enough to form drops.

Class ll-Leakage of fluid great enough to form drops but not enough to cause drops to drip from item being checked or
inspected.

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

Table 2-1. Unit Level PMCS for M551A1/M551NTC Sheridan

ITEM| ITEM TO BE NOT FULLY MISSION
NO INTERVAI INSPECTED PROCEDURE CAPABI F IF:
1 Semiannual Lubricants Ensure all components are lubricated with

correct grade of lubricant for expected
temperature (refer tolLO 9-2350-230-12)

2 Semiannual Drive sprockets a. Check for missing bolts or elongated bolt Bolts are missing or
holes. bolt holes are
elongated.

b. Torque loose sprocket nuts to 106-195
Ib-ft (144-264 Nem) and loose self-locking
bolts to 105-125 Ib-ft (142-169 Nem).
Reverse the positions of sprocket carrier
wheels at 1500 miles (2414 kilometers
[km] ), or at second sprocket reversal
(whichever occurs first).

Carrier wheels should be changed when
worn to thickness of 1/8 in. (3.2 mm)
measured at a point 1-1/2 in. (38 mm)

from outer rim (seelparagrapn 8-7).

3 Semiannual Ground intercom Inspect ground intercom door gasket (see
door .

4 Semiannual Engine Check engine compartment drain plugs for Any engine
compartment missing or damaged components. compartment drain
drain plugs plug is damaged or

missing.

5 Semiannual Surfboard controls Check surfboard controls for proper

adjustment (sed_paragrapn 9-10).
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Table 2-1. Unit Level PMCS for M551A1/M551NTC Sheridan-Continued

ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:
6 Semiannual Flotation barrier Inspect straps and buttons securing them. Straps are torn or
stowage straps Buttons must be welded to hull, completely missing. Buttons
around base of button with proper weld require welding.
penetration. Notify Direct Support
Maintenance if welding is required.
7 Semiannual Generator Check generator for loose or missing mounting Any loose or missing
hardware. Toque loose clamps to 33-38 Ib-ft mounting hardware.
(45-52 Nem) (seelparagraph 6-2).
8 Semiannual Transmission oil Service (seéparagraph 7-3).
filter
9 Semiannual Engine breather Service engine breather drain collector box
drain collector box (sed’paragraph 3-7).
10 Semiannual Engine air box Check air box (flame) heater components for
(flame) heater loose or missing mounting hardware and
connections. Service air box (flame) heater
components (sed paragrapns 4-18 thru E-18)1
11 Semiannual Electrical WARNING
components, Remove rings, bracelets,
engine wristwatches, and neck chains
compartment before working on any vehicle.
Jewelry can catch on equipment
and cause injury, or may short
across an electrical circuit and
cause severe burns or electrical
shock.
Examine all exposed electrical controls,
terminals, cables, and boxes. Tighten loose
connections and mounts. Tape cables that
are frayed or have broken insulation.
12 Semiannual Bilge pumps Check pump mountings and connections. Any bilge pump
Make sure pump valves function properly (see inoperative.
13 Semiannual Ammunition racks Check for broken latches and hinge pins Six or more ammo
(seelparagraphs G-24 thru[9-28) racks damaged or
missing.
14 Semiannual Driving lights Check headlights for proper adjustment (see
15 Semiannual Driver's Check panels for proper mounting and loose
switch/instrument connections. Check selector knob setscrews
panels (seelparagrapns 6-6 And6-71.1




ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:
16 Semiannual Instruments and Observe warning lights, all instruments, and all Engine or
gauges gauges during complete road test for normal transmission or
readings and functioning. temperature light
comes on.
17 Semiannual Lubrication Perform lubrication as required by LO 9-2350-
230-12.
18 Semiannual Fire extinguisher WARNING
system Cylinders must not be dropped,
struck, or subject to any
temperature above + 140°F (60°C).
An explosion may result causing
severe injury or death.
Disconnect fire extinguisher cylinders (see Any binding or
[Cparagraphs 9-46 and@=47). Operate exterior unserviceable cables.
discharge handle to ensure cable does not Antipilferage seals are
bind. Check to ensure handle is properly damaged or missing.
seated and antipilferage seals are laced and
sealed.
19 Semiannual Air cleaner WARNING
If NBC exposure is suspected, all
contaminated filters must be
handled by personnel wearing full
NBC protective equipment.
Check air cleaner for proper mounting and Any seal, hose, or
condition of ducts, hoses, seals, clamps, and clamp loose,
filter element (sedlparagraphs -T2 o . damaged, or missing.
Service filter element (refer to TM 9-2350-230- Air filter element is
10). unserviceable.
20 Semiannual Batteries WARNING

* Battery gasses can explode. Do
not smoke or allow sparks or
open flames near batteries. Wear
safety glasses or goggles when
checking batteries. Failure to
follow this procedure could
cause serious injury or death.

« When working on batteries, wear
eye protection and remove all
jewelry, dog tags, and metal
items to avoid electrical shock
and burns.
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Table 2-1. Unit Level PMCS for M551A1/M551NTC Sheridan-Continued

TM 9-2350-230-20-1

ITEM
NO.

ITEM TO BE
INTERVAL

INSPECTED

PROCEDURE

NOT FULLY MISSION
CAPABLE IF:

20-
Cont.

21

22

23

Semiannual

Semiannual

Semiannual

Semiannual

Batteries-Cont.

Fuel system

Drive belts,
pulleys, tensioner,
and cooling fan
assembly

Air restriction
indicator

WARNING
Sulfuric acid contained in
batteries can cause serious
burns. If battery corrosion or
electrolyte makes contact, take
immediate action to stop the
burning effects.

Clean batteries, battery supports, retainers,
and repaint with acid-resistant paint if
corroded. Replace batteries that leak or have
cracked cases. Remove caps and clean
vents. Test specific gravity with a antifreeze

and battery tester (se€paragrapn 2-18).

Tighten and grease terminals and holddowns.

a. Check connections for leaks. Clean fuel
tank filler screens of foreign matter.
Any bent fuel line that

b. Service fuel filters and replace filter

elements (seeparagraph 4-5)l

present.

a. Check drive belts for frays, cracks, and
depth of pulley engagement. Replace

worn or damaged belts (see[paragrapir5-10)]

NOTE
If pulleys and belts are more than
1/8in. (3.2 mm) out of alignment,
notify General Support Maintenance
for correction. Use straightedge for
measuring.

b. Check crankshaft, generator, and fan
drive pulleys for worn sheaves or
damage. If crankshaft pulley is worn,
notify Direct Support Maintenance. If
generator drive pulley is damaged,
replace (see paragraph 6-2)1 If fan drive
pulley is damaged, replace cooling fan
assembly (se&paragraph 5-10).

c. Check tensioner device mounting and
tension spring adjusting nut for maximum
tension (sed_paragrapn 6-2).

Check air restriction indicator for damage or
corrosion. Check hose connections for leaks
or looseness (sedparagraph 4-T3land4-T4).

Specific gravity is
below 1.120. One or
more batteries are
cracked or
unserviceable.
Cables frayed,
missing, or broken.

Cracked or broken
fittings or fuel lines.

would restrict or stop
fuel flow. Any leak is

Any belt is frayed, ._

cracked, missing, or
unserviceable.

Any leak exists.
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ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:

24 Semiannual Personnel heater Check personnel heater and control box for Any loose or missing
loose or missing mounting hardware. Check mounting hardware.
hoses, clamps, and fuel lines for leaks or Any leak is present or
damage. Inspect fuel pump strainer (see damage to hoses or

,[9-42[9-43]. fuel lines exists.

25 Semiannual Fire extinguisher WARNING

system * Handle charged cylinders with
care. Cylinders must not be
dropped, struck, or subject to
any temperature above +140°F
(60°C). An explosion may result
causing severe injury or death.

« Cylinder of crew compartment
fire extinguisher becomes a
dangerous projectile if
accidentally discharged. Cap the
valve before loosening cylinder
mounting screws, and leave cap
on until cylinder is securely
mounted at installation.

a. Operate driver’s interior discharge knob to Any binding or
ensure cable does not bind. Check to unserviceable cables.
ensure handle is properly seated and Antipilferage seals are
antipilferage seals are laced and sealed. damaged or missing.

b. Visually inspect all fixed fire extinguisher Discharge tubes and
mounts, controls, and discharge tubes nozzles loose or
and nozzles. Repair or replace defective damaged. Mounts
components (se¢€paragrapns 9-4619-47] and controls damaged
and[9-48). or missing.

26 Semiannual Driver's seat Inspect seat belt harness, seat, and back rest Seat cushions or
cushions for deterioration. Check for loose or harness are worn or
missing mounting hardware (see damaged. Mounting

an hardware is loose or
missing.

27 Semiannual Starter While starting engine, listen for any unusual Any unusual noise or
noises and difficult cranking at starter. difficult cranking.

28 Semiannual Engine Listen for unusual noises, hesitations, and Any unusual noise or
varying idle speed. difficult cranking.

29 Semiannual Steering controls Move steering T-bar through its entire range. Any binding or

Operate vehicle at moderate speed with T-bar
centered, observe if vehicle wanders or pulls ©
one side. Repair and adjust linkage if

necessary (seBlparagraphs 8-T0 and 8-1T).
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Table 2-1. Unit Level PMCS for M551A1/M551NTC Sheridan-Continued

ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:

30 Semiannual Brakes Accelerate vehicle to a moderate speed, Brakes bind or do not
release accelerator, and apply brakes. Vehicle stop vehicle. Brake
should stop without pulling to one side. With pedal sticks or goes to
vehicle stopped on an incline and with floor. Parking brake is
transmission in neutral, depress brake pedal defective, inoperative,
and apply parking brake. Check if brakes lock or out of adjustment.
securely and hold vehicle in place. Repair and
adjust if necessary (see[FAragApAS Z-6thru[z-9).

31 Annual Shock absorbers Check shock absorbers for missing cotter pins Any shock absorber is
and loose or worn mountings. Torque loose bent, broken, or
mounting nuts to 108-132 Ib-ft (146-179 Nem) missing.
and bracket screws to 288-352 Ib-ft (390-477
Nem).

32 Annual Roadwheels and Check for cracks in wheels. Torque loose Missing, bent,

Idler wheels roadwheel self-locking bolts to 180-220 Ib-ft elongated, or cracked
(244-298 N+m) and loose self-locking nuts to roadwheel or idler
80-100 Ib-ft (108-136 Nem) (see wheel mounting holes.
[paragraphs 8-2land8=3). Torque loose idler wheel
self-locking bolts to 85-95 Ib-ft (115-129 Nem)
(sed_paragraph B-6).

33 Annual Fuel tank filler Check for cracks in rubber seal and for missing Any screw is missing ..

neck seal screws. or seal is damaged.

34 Annual Exhaust manifold Inspect exhaust system components, tube Any damaged

insulation and clamps, insulation, and mounting bolts (see component, leaks, or
mufflers . loose clamps.

35 Annual Starter NOTE

Powerplant must be removed to
perform check (sed paragraph 3-2).

a. Check starter for missing or loose Any loose or missing
mounting hardware. Torque loose bolts bolts.
to 80-90 Ib-ft (108-122 Nem).

b. Check wiring harness and cables for Any loose or frayed
frays, breaks, or loose connections. wires.

36 Annual Engine oil filter Service engine oil filter assembly and replace Engine oil filter

assembly

gasket and filter element (se
or unserviceable.

assembly is damaged
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ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:
37 Annual Engine coolant WARNING
and transmission Compressed air used for cleaning
oil cooler systems purposes must not exceed 30
pounds per square inch (psi) (207
kilopascals [kPa]). Use only with
effective chip guarding and
personal protective equipment
(goggles/shield, gloves, etc.).

a. Check and clean cooling fins on both Radiator is
units, and blow out any accumulation of unserviceable.
dirt with compressed air. With powerplant
removed, steam clean both core
exteriors. Dry with low-pressure air.

b. Check for cracked, weak, or broken Class lll leak is
hoses. Check coolant system for present or hoses are
leakage. Torque loose engine coolant unserviceable.
hose clamps to 40-60 Ib-in. (4.5-6.8
Nem).

c. Inspect engine coolant pump for leakage Any Class Ill leak is
(sed_paragraph 5=TT]). present.

d. Check engine coolant pump belt tension
(sedparagraph 5-TT).

e. Check antifreeze solution for antifreeze Does not pass
protection and cleanliness (see alkalinity test in TB

750-651. Not
protected to -20°F
(-30°C).
38 Annual Engine mount Tighten engine mount screws (sedparagraph 3-2).
screws
39 Annual Leakage from Inspect all areas inside and outside of vehicle Any Class Il oil leak
powerplant, turret, for fuel or oil leaks. or any fuel leak is
or hull systems present.
40 Annual Transmission shift Move transmission shift control handle through Transmission shift

control

all ranges. Shift control should not bind.
Check for smooth operation without excessive
vibration or unusual noise, and if vehicle
response is normal. Repair and adjust linkage

if necessary (seelparagraphs 7-4land 7-5).
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ITEM| ITEM TO BE NOT FULLY MISSION
NO. INTERVAL INSPECTED PROCEDURE CAPABLE IF:
41 Annual Neutral safety Check neutral safety switch for operation as
switch follows:

a. Engage parking brake and push in fuel
shutoff control knob.

b. Place transmission shift control handle in
gear.

c. Attempt to crank engine. If starter If vehicle starts.
engages, stop immediately and
troubleshoot system (sed_paragraph 2-13).

42 Annual Steering controls Move steering T-bar through its entire range. Any binding or
Operate vehicle at moderate speed with T-bar excessive looseness
centered, observe if vehicle wanders or pulls to is detected.
one side. Repair and adjust linkage if
necessary (sed_paragraphs 8-10land[8-11T).

43 Annual Brakes Accelerate vehicle to a moderate speed, Brakes bind or do not
release accelerator, and apply brakes. Vehicle stop vehicle. Brake
should stop without pulling to one side. With pedal sticks or goes to
vehicle stopped on an incline and with floor. Parking brake is
transmission in neutral, depress brake pedal defective, inoperative, '--
and apply parking brake. Check if brakes lock or out of adjustment.
securely and hold vehicle in place. Repair and
adjust if necessary (see[paragraphs Z-6lthru[7-9)]

44 Annual Engine governed Test engine for acceleration and power in each If governed speed
speed and gear. While testing in first gear, accelerate under load exceeds
performance no- with wide open throttle from low speed to top 2300 rpm. Vehicle
load test speed. Governed speed under load should not does not have at least

exceed 2300 rpm. Maximum speeds are as one forward and
follows: reverse gear, and
cannot attain a
1st 6 mph 10 km/h minimum forward
2nd 9 mph 14 km/h speed of 10 mph (16.0
3rd 24 mph 39 km/h km/h) on a level,
4th 35 mph 56 km/h unimproved road.
R1 5 mph 8 km/h
R2 7 mph 11 km/h
45 Annual Final road test Check for performance of items that were

adjusted, repaired, or replaced as a result of
road test.
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Section IV. TROUBLESHOOTING

2-11. GENERAL TROUBLESHOOTING INSTRUCTIONS

This section contains a "Quick Guide to Troubleshooting” index and a Troubleshooting Chart. The Quick Guide to
Troubleshooting is the master reference table for locating troubleshooting information. The Quick Guide to
Troubleshooting index contains a list of various malfunctions which may occur during operation or inspection of the
M551A1/M551NTC Sheridan and provides a reference to the troubleshooting information in the troubleshooting chart or a
solution. The troubleshooting chart provides step-by-step instructions for isolating and correcting malfunctions.

a. Simplified Test Equipment for Internal Combustion Engines-Reprogrammable (STE/ICE-R)
Troubleshooting

When a malfunction is recognized on the engine systems of the M551A1/M551NTC Sheridan, the Quick Guide to
Troubleshooting may reference anf/Appendix HINO-GO CHAIN. This means there is a STE-ICE-R method for analyzing
the malfunction. The STE/ICE-R method will be the primary troubleshooting procedure when referenced; the backup
procedure should be used only when STE/ICE-R is unavailable.

b. Electrical Troubleshooting

Electrical troubleshooting in this chapter includes schematic diagrams and pictorial diagrams to give insight to the
harnesses involved.

When troubleshooting any electrical system or component, exercise care to prevent electrical shock.

WARNING
e Throughout troubleshooting of the electrical system or electrical components
ensure MASTER SWITCH is OFF between every step unless otherwise
directed.

e Remove all jewelry and metal objects when working on electrical systems to
prevent injury due to electrical shock.

The multimeter is used throughout electrical troubleshooting. STE/ICE-R can also perform as a multimeter and instruction
onits use is in TM 9-4910-571-12&P.

Refer to TM 9-2350-230-20-2 for additional information on testing, malfunctions, and remedies for the turret electric drive
control system.

2-12. QUICK GUIDE TO TROUBLESHOOTING

To use the Quick Guide to Troubleshooting and the Troubleshooting Chart, follow the instructions below. If any problem is
not listed or cannot be corrected through troubleshooting, notify Direct Support Maintenance.

Determine the symptom.

Locate the symptom in the Quick Guide to Troubleshooting.

Locate the Troubleshooting Chart for your symptom.

Turn to the chart identified in the Quick Guide to Troubleshooting.

Study the function description, pictorial view, and/or schematic located at the beginning of each troubleshooting
section.

Perform the corrective action as required by the troubleshooting procedure.

g. Verify that the corrective action eliminated the symptom.

PoooTp

—h
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2-12. QUICK GUIDE TO TROUBLESHOOTING-Continued

Item Symptom Primary Alternate
Battery Engine cranks slowly Sed paragraph 2-13al None
Master Relay MASTER SWITCH warning light is lit See[paragraph 2-13b] None

MASTER SWITCH warning light fails See| paragraph 2-13b None
to operate; MASTER SWITCH is on
Starter Engine does not crank Sed paragraph 2-13¢ None
Engine Engine cranks but fails to start Sed paragraph 2-13d| None
Engine idles over 650 rpm Adjust hand throttle control rod
and accelerator pedal (see
paragraph 9-12)
Engine does not accelerate properly  Seé& paragraph 2-13d] None
or does not develop full power
Engine does not maintain steady rpm Sed paragraph 2-13d| None
Engine uses excessive oll Check oil lines, oil filters, and
engine cover for excessive
leaks
Engine uses excessive fuel Sed paragraph Z2-13dl None
White exhaust smoke is present Sed paragraph 2-13dl None
Engine has low or no oil pressure Sed paragraph 2-13d) None
Engine overheats Sed paragraph 2-13d None
Transmission Hand throttle control does not maintain Check for loose mounting None
and Driving constant speed bolts on hand throttle control
Controls rod and accelerator shaft (see
Lparagraph 9-12))
Engine does not change rpm when Adjust accelerator pedal and None
accelerated hand throttle control rod (see
Vehicle creeps forward in neutral Adjust transmission shift None
control linkage (seelparagraph 9-6))
Transmission overheats. Sed paragraph 2-13e€l None
TRANSMISSION OIL
TEMPERATURE gage reads over
270°F (132°C); MASTER SWITCH
warning light is lit
Vehicle drives, but not in selected Adjust transmission shift None

control linkage (seelparagraph 9-6)

range; shift lever is in third gear,
transmission is in first gear
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Item Symptom Primary Alternate
Vehicle does not drive; transmission  Seé paragraph 2-13el None
does not operate in any shift position
Shift control does not move to Adjust transmission shift None
selected range control linkage (see[paragraph 9-6)

Vehicle does not steer in either Sed paragraph 2-13el None
direction in any range
Vehicle steers well in one direction Seé paragraph 2-13el None
only
Tracks and Vehicle brakes poorly; vehicle does  Sele paragraph 2-13fl None
Suspension not stop correctly when brake is
applied
Vehicle pulls to one side with steering Sed paragraph 2-131 None
wheel in center position
Vehicle throws track(s) Seé paragraph 2-13f None
Vehicle sags to one side Check for correct installation None
of torsion bars (see[paragraph 8-5)
Air box (Flame)  Air box (flame) heater does not None
Heater operate
Air Cleaner Blower motors fail to operate Sed paragraph 2-13h None
Blower Motor
Blower motors fail to stop when engine Seel[paragraph 2-13hl None
is off
One blower motor fails to operate Sed paragraph 2-13h| None
Voltage Voltage regulator fails to charge Sed paragraph 2-13l None
Regulator and batteries; gage indication: not
Generator charging, unsteady, or inaccurate
reading
Gages and BATTERY/GENERATOR gage needle See_paragraph 2-13)-1 None
Warning Lights  fails to move or is unsteady; all other
gages operate properly
ENGINE COOLANT temperature Sed paragraph 2-13]| None

indicator (gage) needle fails to move
or is unsteady; all other gages
operate properly
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2-12. QUICK GUIDE TO TROUBLESHOOTING-Continued

Item Symptom Primary Alternate
Gages and ENGINE OIL PRESSURE warning See paragraph 2-13K None
Warning Lights- light fails to light when engine oil
Continued pressure is low

ENGINE OIL TEMPERATURE Sed paragraph 2-13l None
warning light fails to operate when
engine oil temperature is high
TRANSMISSION OIL Sed paragraph 2-13m| None
TEMPERATURE warning light is lit;
everything else appears normal
TRANSMISSION OIL Sed paragraph 2-13m None
TEMPERATURE warning light fails to
operate when oil temperature is high
TRANSMISSION OIL PRESSURE Sede paragraph 2-13n None
warning light is lit; everything else
appears normal
TRANSMISSION OIL PRESSURE Sede paragraph 2-13n None
warning light fails to operate when oil
temperature is high
FUEL indicator (gage) needle fails to Seelparagraph 2-130 None
move or is unsteady; All other gages
operate properly
FUEL indicator (gage) shows level for Seelparagraph 2-130 None
left fuel tank but not for center fuel
tank
Driver's Dome Driver's dome light fails to operate; all Seé paragraph 2-13pl None
Lights other lights operate
Service Headlights fail to operate; all other See paragraph 2-13q| None
Headlights, lights operate
Taillights, and
Stoplight Headlights operate on one beam only Sed paragraph 2-13q] None
Taillights fail to operate; all other lights See paragraph 2-13d None
operate
Stoplight fails to operate; all other Se None
lights operate
Blackout (BO) Front BO marker lights fail to operate; None

Markers and BO all other lights operate Sed paragrap
Drive Lights
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Item Symptom Primary Alternate
Blackout (BO) Rear BO marker lights fail to operate; Sed paragraph 2-131] None
Markers and BO  all other lights operate
Drive Lights-

Continued BO drive light fails to operate; all other See[paragraph 2-131] None
lights operate

BO (Infrared [IR]) BO (IR) headlights fail to operate; all Sed paragraph 2-135 None

Headlights other lights operate
BO (IR) headlights operate on one Seg paragraph 2-13s| None
beam only
Right or left BO (IR) headlight fails to  See[paragraph 2-135 None
operate; all other lights operate
IR indicator light fails to operate; all See|paragraph 2-13s| None
other lights operate

BO Stoplight BO (IR) stoplight fails to operate; all ~ Sed paragraph 2-131 None
other lights operate

Instrument One or more panel light(s) fail to Sed paragraph 2-13ul None

Panel/Drivers operate

Switch Panel

Lights

HIGH BEAM HIGH BEAM indicator light fails to Sed paragraph 2-13vl None

Indicator Light operate; All other lights operate

Personnel Heater Personnel heater fails to operate Sed_paragraph 2-13wl None
Heater will not stop when switch is Notify Direct Support None
turned off Maintenance
Personnel heater indicator light fails to See[paragraph 2-13wl None
operate; personnel heater operates

Bilge Pump Front bilge pump fails to operate Sed_paragraph 2-13x None
Right rear bilge pump fails to operate; Sed paragraph 2-13x None
left rear bilge pump operates
Left rear bilge pump fails to operate; ~Seé paragraph 2-13x None
right rear bilge pump operates
Left and right rear bilge pumps fail to See[paragraph 2-13X None

operate
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2-12. QUICK GUIDE TO TROUBLESHOOTING-Continued

Item Symptom Primary Alternate
Bilge Pump- Front bilge pump indicator light fails to See[paragraph 2-13xX None
Continued operate; front bilge pump operates

Rear bilge pump indicator light fails to  Seed paragraph 2-13x| None
operate; rear bilge pump operates
Winterization Coolant heater fails to operate Sed paragrap / None
Coolant Heater
Heater motor overheats Sed paragraph 2-13yl None
Fuel pump fails to operate Sed paragraph 2-13yl None
Coolant heater fails to operate when Seg¢ paragrap / None
heat switch is set on HI; coolant
heater operates on LO
Parking Brake PARKING BRAKE warning light is lit; See[paragraph 2-137 None
Warning Light parking brake handle is in "off"
position
PARKING BRAKE warning light fails  Seelparagraph 2-137 None
to operate; all other lights operate
Water Steer WATER STEER warning light is lit Seé paragraph 2-13aa None
Warning Light when water steer control handle is
in LAND position
WATER STEER warning light fails to  See[paragraph 2-13aa None
operate; all other lights operate
Slave Receptacle No power from slave receptacle Sed paragraph 2-13ab None
Auxiliary Outlet  Auxiliary outlet fails to operate Sed paragraph 2-13at None
Turret Power
Relay Turret fails to electrically traverse; all See[paragraph 2-13ati None
other systems operate
Driver's Night DNV fails to operate Sed paragraph 2-13ad.1 None
Viewer (DNV)
Fire Extinguisher Fire extinguisher bottle solenoid fails Sed paragraph 2-13aée None

Bottle Solenoid

to operate
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2-13. TROUBLESHOOTING CHART

a. Battery Circuit

The battery power circuit consists of four batteries (two in some early vehicles), MASTER SWITCH, MASTER SWITCH
indicator light, master relay, BATTERY/GENERATOR gage, and rectifier (vehicles after SN 836). The power is fed directly
from the batteries to the MASTER SWITCH, power terminal of master relay, personnel heater control box, and
winterization kit control box (if installed). When the MASTER SWITCH is on, power is fed to the BATTERY/ GENERATOR
gage which indicates condition of the batteries when the engine is off or the operation of the generator system when the
engine is on.

- Q- O- o-

11— TO
+é W2\ M ;P' T MASTER RELAY

TO GENERATOR 13
REGULATOR
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2-13. TROUBLESHOOTING CHART-Continued

a. Battery Circuit-Continued
S, 0
DRIVER'S
/ SWITCH PANEL
- PERSONNEL HEATER
} Ry "] " CONTROL BOX

MASTER RELAY

N\

BATTERIES

7
Q0
N a

c GROUND

\

BATTERIES

N\
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Engine cranks

slowly
INITIAL SETUP:
Tools Personnel Required
General mechanic’s tool kit [Appendix C), item 16) 2
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51) Equipment Conditions

Battery access door opened (refer to TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock. .

-t

| Al Turn MASTER SWITCH on.

2. Place red multimeter lead on positive post
and black lead to ground. Crank engine
and check for voltage.

3. [f voltage is below 18 volts direct current (V
dc) while cranking, clean, tighten, repair, or
replace necessary cables. Crank engine
and check voltage (seefparagraph 6-27). |

4. Tum MASTER SWITCH OFF.

Is voltage 18 V dc or above?

Jes

If voltage is 18 V dc or above, replace
starter motor (see[paragraph 6-5). |

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

a. Battery Circuit-Continued Engine
cranks slowly-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

B 1. Turn MASTER SWITCH on.

2. Place red lead of multimeter on positive
post and black lead on negative post of
battery (1). Crank engine and check
voltage.

3. Volitage reading should not be below 9
V de.

4. Repeat on remaining batteries (2, 3, and 4).

5. Turm MASTER SWITCH OFF.

Is voltage 9 V dc or below?

if voltage is 8 V dc or below for any
battery, check battery specific

gravity and replace battery if
necessary (see|paragraphs 2-18
land 6-21)

Notify Direct Support Maintenance.

END OF TASK

2-22



TM 9-2350-230-20-1

b. Master Relay Circuit

The master relay circuit consists of the master relay, MASTER SWITCH, and MASTER SWITCH warning light. The lower
is fed directly from the MASTER SWITCH through the power terminal of the master relay to personnel heater control box
and winterization control box (if installed). When the MASTER SWITCH is closed, the MASTER SWITCH is energized,
feeding power to the turret slip ring directly, and through circuit breakers to all hull components and slave receptacle.

TO 521B
DOMELIGHT

DRIVER'S SWITCH PANEL

---------------------- \ DRIVER'S
—12 INSTRUMENT PANEL

{

; MASTER = | oo |

! SwiTCH MASTER || ! !

] SWITCH (| | |

: INDICATOR! | 1 !

| flo BATTERY-

: RECTIFIER  T° LIGHT | | GENERATOR |
= s i | o GAGE |
= 75.__..__ : ! |

I 1 |

t
: 1 |
I - -
i
561 i
128 =
723B
561
12B 111
| SLIP RING
LEFT BULKHEAD | B|C [ ]RiGHT
DISCONNECT { B[ C) [__JBULKHEAD
DISCONNECT
21
21 MASTER RELAY
—_—
561 gy — 11—¢—— TO BATTERIES
12B 2 I
53 561-128 -
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2-13. TROUBLESHOOTING CHART-Continued

b. Master Relay Circuit-Continued

i, n

_ : \=57 DRIVER'S
S SWITCH PANEL
CIRCUIT / - ]
BREAKERS &)
®
= RIGHT

BULKHEAD
= / DISCONNECT

MASTER RELAY
LEFT BULKHEAD/

DISCONNECT

TT
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warning light is lit

(1) MASTER SWITCH

INITIAL SETUP:

Tools

Personnel Required

General mechanics’s tool kit [Appendix C), item 16) 2
Multimeter or STE/ICE-R test set [Appendix 4, item 30

or 51)

Equipment Conditions

Battery access door opened (refer to TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jeweiry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause severe
burns or electrical shock.

r

-t

A . Disconnect lead 12 from master relay.
2. Place red lead of multimeter in lead

12 and black lead to ground.

3. Tum MASTER SWITCH on, and check for
voltage.

4. Turn MASTER SWITCH OFF.

Is voltage present?

MASTER
RELAY

Go to step E.

B 1. Reconnect lead 12 to master relay.
2. Disconnect lead 11 from master relay.
3

Place red lead of multimeter in lead
11 and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

S N
yes ~—_ 1

Go to step H.

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

b. Master Relay Circuit-Continued (1)
MASTER SWITCH warning light is lit-
Continued
CONTINUED FROM STEP B
|

Remove rings, bracelets, wristwatches, and neck chains before working on any vehicle. Jewelry can catch
on equipment and cause injury, or may short across an electrical circuit and cause severe burns or electrical

shock.

Reconnect lead 11 to master relay.

Disconnect lead 21 from master relay.

Place red lead of multimeter in master relay

and black lead to ground.

4, Turm MASTER SWITCH on and check for
voltage.

5. Turm MASTER SWITCH OFF.

C

W=

Is voltage present?

<> <>

Replace master relay (sed paragraph 6-10)]

D 1. Reconnect lead 21 to master relay.
Remove engine access grille (see

paragraph 9-1). MASTER

3. Disconnect lead 111 of hull power wiring > RELAY
harness from right bulkhead disconnect.

4. Place red lead of multimeter in lead 111 and
biack lead to ground.

5. Turn MASTER SWITCH on and check for
voltage.

6. Turn MASTER SWITCH OFF.

LEAD 21

Is voltage present?

,

Notify Direct Support Maintenance.

LEAD 111
¢

QS

@

Repair or replace lead 111 of engine
disconnect-to-master relay wiring
harness (se -

o

RIGHT BULKHEAD

f DISCONNECT
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CONTINUED FROM STEP A

1

TM 9-2350-230-20-1

Remove rings, bracelets, wristwatches, and neck chains before working on any vehicle. Jewelry can catch
on equipment and cause injury, or may short across an electrical circuit and cause severe burns or
| electrical shock.

|

E1.

7.

Reconnect lead 12 to master relay.
Remove engine access grille (see paragraph
Disconnect hull power wiring harness from
left bultkhead disconnect.

Place a jumper wire from pin B to socket B
(lead 561/12B).

Place red lead of multimeter on pin C (lead
12) and black lead to ground.

Turmm MASTER SWITCH on and check for
voltage

Turmn MASTER SWITCH OFF.

Is voltage present?

— <>

Repair or replace lead 12 of engine
disconnect-to-master relay wiring
‘harness (see paragraph 6-29). |

F 1.

2.

3.
4.

6.

Reconnect hull power wiring harness to left
bulkhead disconnect.

Disconnect lead 12 of hull power wiring
harness from connector near left bulkhead
disconnect.

Place red lead of multimeter in lead 12

and black lead to ground.

Tum MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

*'

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

b. Master Relay Circuit-Continued (1)
MASTER SWITCH warning light is lit-

CONTINUED FROM STEP F

:

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelfry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

(G | 1+ Reconnectlead 12 of hull power wiring
harness {o connector near left bulkhead
disconnect.

2. Remove four screws (1), four flat washers (2),
and release driver's switch panel (3) from DRIVER'S
mounting bracket.

3. Disconnect hull front indicator and switch SWITCH PANEL
wiring harness from driver’s switch panel.

4. Place red lead of multimeter on pin J (lead
12) and black lead to ground.

5. Tum MASTER SWITCH on and check for
voltage.

6. Tum MASTER SWITCH OFF.

Is voltage present?

Replace driver's switch panel wiring
harness (see|paragraph 6-7).

Install driver's switch panel (see

Repair or replace lead
12 of hull front indicator and switch
wiring harness (se
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CONTINUED FROM STEP B

|

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

5.

Reconnect lead 11 to master relay.
Place red lead of multimeter on positive
battery post and black lead to ground.
Check for voltage.
If voltage is below 18 V dc, clean,
tighten, and repair or replace necessary
“cables (see| paragraph 6-21).
Check for voltage.

Is voltage present?

— <>

Check each battery and replace as

required (seelparagraphs 2-18 and
5-27)]

Repair or replace lead 11 of battery-to-
master relay power wiring harness

(seelparagraph 6-43)]

END OF TASK
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

b

MASTER SWITCH warning light fails to

Master Relay Circuit-Continued (2)

operate; MASTER

SWITCH is on

INITIAL SETUP:

Tools Personnel Required
General mechanics’s tool kit [Appendix C), item 16) 2

Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Equipment Conditions
Battery access door opened (refer to TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can

catch on equipment and cause injury, or may short DRIVER'S
across an electrical circuit and cause severe burns e SWITCH
or electrical shock. PANEL

3.

4,

Remove MASTER SWITCH warning KI

light from socket. 4

Place red lead of multimeter in socket @
and black lead to ground. ’
Turm MASTER SWITCH on and check for e @

i

voitage.
Tum MASTER SWITCH OFF.

Is voltage present?

\

> Lo

6-7

Replace MASTER SWITCH
warning light (see paragraph

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

| Remove rings, bracelets, wristwalches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

B 1.  Remove four screws (1), four washers (2),
and release driver’s switch panel (3) from

mounting bracket.

2. Disconnect hull power wiring harness from
driver's switch panel.

3. Place a jumper wire from pin A to socket A
(lead 12B).

4. Place red lead of multimeter in socket C
{lead 31A) and black lead o ground.

5. Turn MASTER SWITCH on and check for
voltage. :

6. Turn MASTER SWITCH OFF.

Is voltage present?

Repairdriver's switch panel

- DRIVER'S
(sed paragraph 6-7).1 SWITCH PANEL

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

b. Master Relay Circuit-Continued

(2) MASTER SWITCH warning light fails to

operate; MASTER SWITCH is on-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

C

6.

Reconnect hull power wiring harness to
driver's switch panel.

Install driver's switch panel (3), four flat
washers (2), and four screws (1) to mounting
bracket.

Disconnect lead 31A from circuit breaker
No. 2 output.

Place red lead of multimeter on circuit
breaker terminal and black lead to ground.
Turn MASTER SWITCH on and check for
voltage.

Tum MASTER SWITCH OFF.

Is voltage present?

..

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1
CONTINUED FROM STEP C

CIRCUIT BREAKER

Remove rings, bracelets, wristwatches, and neck NO.2
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

D 1. Reconnect lead 31A to circuit breaker No. 2
output.

2. Disconnect lead 111 from circuit breaker No.
2 input.

3. Place red lead of multimeter in lead 111
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

B A =

Is voltage present? L

Replace circuit breaker No. 2
{see[paragraph 6-14).

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit

The starter motor circuit consists of a 10 ampere (A) circuit breaker, neutral safety switch, starter relay, and starter and
solenoid. The relationship of these components is shown in the diagram below.

When the MASTER SWITCH is turned on, power is supplied from the master relay through a 20 A circuit breaker to the
ENGINE START switch. When the ENGINE START switch is turned on, power is supplied through the neutral safety
switch and starter relay coil to ground, energizing the starter relay. With the starter relay energized, power is fed from the
master relay through the starter relay to the starter solenoid coil to ground, energizing starter solenoid. With starter
solenoid energized, power is supplied from the master relay through the starter solenoid, energizing the starter.

NOTE
Ensure the shift lever is in the N (neutral) position before troubleshooting this circuit.

NEUTRAL SAFETY
SWITCH

- DRIVERSSWITCHPANEL ___ ______

i 22A !
\ ENGINE |
: = STARTER .1
sw '

' MASTER ek
i SWITCH :
i INDICATOR '
' RECTIFIER 4 LIGHT 207 '
| |
T N .
M 12C '
] 1
1 1

111

LEFT BULKHEAD RIGHT 22A

DISCONNECT BULKHEAD
DISCONNECT
Vil 22
ENGINE STARTER
DISCONNECT y
BRACKET

21
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= il
| DRIVER'S
7 SWITCH PANEL
NEUTRAL i
SAFETY
SWITCH

ENGINE STARTER
L—"" AND STARTER SOLENOID

o[ll
6

MASTER RELAY

g /
X HULL DISCONNECT
, ! BRACKET

[R

———— STARTER
MOTOR RELAY

W i
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit-Continued Engine does not crank

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C, item 16) Engine access covers and grilles opened (refer to
Multimeter or STE/ICE-R test set[(Appendix C]item 30 or TM 9-2350-230-10)

51)

Personnel Required

2

Remove rings, bracelets, wristwatches, and neck chains before working on any vehicle. Jewelry can catch

on equipment and cause injury, or may short across an electrical circuit and cause severe burns or electrical
shock.

T Tum MAGTER SWITCH on.
A | 2. Check BATTERY/GENERATOR indicator

(gage).
3.  Turn MASTER SWITCH OFF.

s BATTERY/GENERATOR indicator (gage) green?

.

Troubleshoot BATTERY/GENERATOR
indicator (gage) (see paragraph 2-13i). |

B 1. Disconnect lead 21 of engine disconnect-to-
starter wiring harness from hull disconnect

bracket.

2. Place red lead of multimeter in lead 21 and
black lead to ground.

3. Tum MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

4. Tum MASTER SWITCH OFF.

Is voltage present?

LEAD 21

Troubleshoot master relay circuit HULL DISCONNECT BRACKET
(see paragraph 2-13b[1)).

CONTINUED ON NEXT PAGE u
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CONTINUED FROM STEP B

TM 9-2350-230-20-1

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
agross an electrical circuit and cause severe burns
or electrical shock.

STARTER SOLENOID

C‘L

3.

4.

Connect lead 21 of engine disconnect-
to-starter wiring harness to hull disconnect
bracket.

Place red lead of multimeter on lead 21 at
starter solenoid and black lead to ground.
Turn MASTER SWITCH on and check for
voltage.

Turm MASTER SWITCH OFF.

LEAD 21

Is voltage present?

<>

Go to step E.

STARTER SOLENOID

D1.

3.

Disconnect engine disconnect-to-starter
wiring harness from starter motor relay.
Place red lead of muitimeter in socket B
and black lead.to lead 21 on starter
solenoid.

Check for continuity.

Is continuity present?

Jes

Replace starter motor relay

(see paragraph 6-8). |

(see|paragraph 6-28)|

Repair or replace lead 22A of engine STARTER MOTOR RELAY
disconnect-to-starter wiring harness
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit-Continued Engine does not crank-Continued

CONTINUED FROM STEP C

|

Remove rings, bracelets, wristwatches, and neck

chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns

or electrical shock.
STARTER SOLENOID
E 1. Reconnect engine disconnect-to-starter LEAD 228
wiring harness to starter motor relay.

2. Place red lead of multimeter on lead 22B at
starter solenoid and biack lead to ground.

3. Place shift lever to N (neutral).

4, Tum MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead '228 of engine
disconnect-to-starter wiring harness
(sedq paragraph 6-28).|

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP E

|

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause severe
burns or electrical shock.

F 1.

Reconnect engine disconnect-to-starter
wiring harness to starter motor relay.
Place red lead of multimeter on lead 22B at
starter solenoid and black lead to socket C
of engine disconnect-to-starter wiring
harness at starter motor relay.

3. Check for continuity.

Is continuity present?

‘

Repair or replace lead 22B of engine
disconnect-to-starter wiring harness

(se¢ paragraph 6-28)|

3.

4,

Disconnect hull rear wiring harness from
engine disconnect bracket.

Place red lead of multimeter in socket | (lead
22) and black lead to ground.

Turn MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

—< <>

Notify Direct Support

Maintenance.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit-Continued Engine does not crank-Continued

CONTINUED FROM STEP G

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

H 1. Reconnect hull rear wiring harness to
engine disconnect bracket.
Remove engine access grille (see
[paragraph 9-1). |
3. Disconnect hull front indicator and switch
wiring harness from left bulkhead
disconnect.
4. Place red lead of multimeter in socket A
(lead 22) and black lead to ground.
5. Turn MASTER SWITCH on, push ENGINE
START switch, and check for voltage.
6. Turn MASTER SWITCH OFF.

A

Is voltage present?

Notify Direct Support
Maintenance.

LEFT BULKHEAD
DISCONNECT

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry

4 can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

TM 9-2350-230-20-1

. Reconnect hull front indicator and switch
wiring harness to left bulkhead disconnect.

2. Disconnect lead 22 from output side of
neutral safety switch.

3. Place red lead of multimeter in lead 22 and
black lead to ground.

4. Tum MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

5. Tum MASTER SWITCH OFF.

Is voltage present?

NEUTRAL

Replace neutral safety switch
(se€[paragraph 6-15).

SAFETY
SWITCH

Reconnect lead 22 to output side of neutral
safety switch.

2. Disconnect lead 22A from input side of
neutral safety switch.

3. Place red lead of muitimeter in lead 22A and
black lead to ground.

4. Turn MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

5. Tum MASTER SWITCH OFF.

Is voltage present?

.

Replace neutral safety switch
(see paragraph 6-15).|

CONTINUED ON NEXT PAGE

T . /‘\\ :
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LEAD 22A {
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit-Continued Engine does not crank-Continued

CONTINUED FROM STEP J

I

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or efectrical shock.

K 1. Reconnect lead 22A to input side of neutral

safety switch.

2. Remove four screws (1), four flat washers
(2), and release driver's instrument panel (3)
from mounting brackets.

3. Disconnect hull front indicator and switch
wiring harness from driver’s switch panel.

4. Place a jumper wire from pin J to socket J
(lead 12).

5. Place red lead of multimeter on pin K (lead
22A) and black lead to ground.

6. Turn MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

7. Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 22A of hull front

indicator and switch wiring harness DRIVER'S ,

(seg paragraph 6-38). | SWITCHPANEL  PINK =
CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP K

Yemove rings, bracelets, wristwatches, and neck
+hains before working on any vehicle. Jewelry
| can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

L 1. Reconnect hull front indicator and switch

wiring harness to driver’'s switch panel.

2. Remove six screws (4), six flat washers
(5), and release cover (6) from driver's
switch panel.

3. Place red lead of multimeter on lead 22A at
engine starter switch output and black lead
to ground.

4. Turn MASTER SWITCH on, push ENGINE
START switch, and check for voltage.

5. Turn MASTER SWITCH OFF.

DRIVER'S
SWITCH PANEL

Is voltage present?

‘

Replace driver's switch panel wiring
harness (see

LEAD 22A

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

c. Starter Motor Circuit-Continued Engine does not crank-Continued

CONTINUED FROM STEP L

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

o o
1. Place red lead of multimeter on lead 31A at S
M engine starter switch input and black lead to °© @ °
ground.
2. Turn MASTER SWITCH on and check for
voltage.
3. Turn MASTER SWITCH OFF.

4. |Install cover (6), six screws (4), and six flat
washers (5) to driver’s instrument panel (3).

Is voltage present? /

LEAD 31A

—<— ,

Replace ENGINE START switch (see
|paragraph 6-7).|

Notify Direct Support Maintenance.
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d. Engine

The engine is an internal combustion, cooled, diesel engine with an exhaust driven turbocharger. The engine is the main
component of the vehicle drivetrain and has many components and related wiring. The relationship of the engine and
these components is shown below in the pictorial diagram.

The engine is started by turning on the MASTER SWITCH, which supplies voltage from the batteries through the Master
relay. When the ENGINE START button is pushed, voltage is supplied to the starter which Cranks and starts the engine.

Once started, the engine can develop up to 300 horsepower at 2800 rpm and deliver this power to the transmission.

E==ad. o R ===
AP(e)
DRIVER'S f
INSTRUMENT —; NN s
PANEL ] <
|| e g
=
@) =
®
|~ ENGINE
LTl o ' MASTER
e " RELAY
TURBOCHARGER =~ e S )
- O
BATTERIES
(-] 'a f
5 [T BATTERIES
TRANSMISSION = \%’.:J S
Y
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued

(1) Engine cranks but fails to start

Initial Setup
Tools
General mechanic’s tool kid'[Appendix J, item 16)

Personnel Required
2

References
TM 9-2350-230-10

Equipment Conditions
Engine access covers and grilles opened (refer to
TM 9-2350-230-10)

severe injury or death.

Do not smoke or use open flame when working on
fuel system. An explosion may occur, causing

Check fuel shutoff linkage for binding and proper

A

adjustment (seg paragraph 4-10)|

Does linkage have any binds or is it out of adjustment?

—>

Repair or adjust fuel shutoff linkage

(see{paragraph 4-9 br[4-10}.

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could result.

B 1.

2. Check for fuel.

Open drain valve on bottom of fuel filter
(refer to TM 9-2350-230-10).

Is fuel present in primary fuel filter?

| Go to step G.

CONTINUED ON NEXT PAGE

2-46



TM 9-2350-230-20-1
CONTINUED FROM STEP B

| C Check primary fuel filter for contamination
(refer to TM 9-2350-230-10).

l Is primary fuel filter free of contamination?

9
¢

Replace primary fuel filter (see
[paragraph 4-5). |

D 1. Open drain on fuel strainer filter (refer to
TM 9-2350-230-10).
2. Check for fuel.

Is fuel present in fuel strainer filter?

}
9

Go to step G.

E Check fuel strainer filter for contamination (refer
to TM 9-2350-230-10).

Is fuel strainer filter free of contamination?

0
g

Replace fuel strainer filter
(se€| paragraph 4-5)!

F Check engine air cleaner for clogs or
restrictions).

Is the system clogged or restricted?

0
g

Repair air cleaner (see

| paragraph 4-12lor

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued

(1) Engine cranks but fails to start-Continued

CONTINUED FROM STEP F

G

Check the fuel hose for proper connection at
primary fuel filter or fuel strainer filter.

Is fuel line properly connected?

Connect fuel hose properly (see
paragraph 4-1 b

H

1. Remove powerplant (see|paragraph 3-2).
2. Check for pinched, kinked, clogged, or

leaking fuel tubes or hoses.

Are fuel lines free of pinches, kinks, clogs, and leaks?

— e

Replace all pinched or kinked fuel lines.
Open all clogged lines or replace them if
they cannot be opened. Tighten all
leaking lines. If leaks continue, replace
lines (see[paragraphs 4-1 and[Z-2)]

Notify Direct Support Maintenance.

END OF TASK
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(2) Engine does not accelerate properly or does
not develop full power

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C), item 16) Engine access covers and grilles open (refer to
Suitable container TM 9-2350-230-10)

References

TM 9-2350-230-10

Do not smoke or use open flame when working
on fuel system. An explosion may occur,
causing severe injury or death.

A Check throttle control rod and accelerator pedal
adjustment (se¢ paragraph 4-8). |

Are throttle control rod and accelerator pedal
propetrly adjusted?

Adjust throttle contro! rod and/or
accelerator pedal linkage (see
[ paragraph 4-8).|

B Check engine air cleaner for clogs and
restrictions.

Is the air cleaner system clogged or restricted?

‘

Repair air cleaner (see paragraph
[4-12]or[4-13).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued

(2) Engine does not accelerate properly or does
not develop full power-Continued

CONTINUED FROM STEP B

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could result.

C 1. Open drain valve on bottom of fuel filter
(refer to TM 9-2350-230-10).

2. Check for fuel.

Is fuel present in primary fuel filter?

Go to step |.

D Check primary fuel filter for contamination
(refer to TM 9-2350-230-10).

Is primary fuel filter free of contamination?

Replace primary fuel filter (see
paragraph 4-5). |

E 1. Open drain on fuel strainer filter (refer to
TM 9-2350-230-10).

2. Check for fuel.

Is fuel present in fuel strainer filter?

Go to step I

CONTINUED ON NEXT PAGE



CONTINUED FROM STEP E
I

I F Check fuel strainer filter for contamination (refer
to TM 9-2350-230-10).

o lIsfuel strainer filter free of contamination?

Replace fuel strainer filter
(seelparagraph 4-5]. |

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could result.

G 1. Position suitable container underneath fuel
return hose at left sponson. Disconnect
fuel return hose. :

2. Remove female end of quick disconnect
coupling and place end of fuel return hose
in suitable container.

3. Start engine and run at 1200 rpm and
measure fuel flow return for period of 1
minute. Rate of fuel flow from return hose
should be approximately 1/2 gallon per
minute (1.9 liters per minute).

4. Immerse end of fuel hose into fuel container.
Air bubbles rising to surface of liquid will
indicate leak on suction side of pump. Check
all hose connections and gaskets on strainer
and filter elements.

5. If fuel flow is insufficient for satisfactory
engine performance, check strainer element
and filter element and replace if clogged.

6. Start engine and run at 1200 rpm. Check
fuel flow. Install female end of quick
disconnect and connect fuel return hose at
left sponson.

Is fuel flow at least 1/2 gallon (gal) (1.9 liter [L] ) per
minute?

Replace engine fuel pump
(see|paragraph 3-9) |

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine Continued (2) Engine does not accelerate properly or does
not develop full power-Continued

CONTINUED FROM STEP G

H Ensure brakes are properly adjusted (not
adjusted too tight) (seg paragraphs 7-7 jand
7-8).

Are brakes properly adjusted?

— <o <>

Adjust brakes (see paragraph
i7-8

l 1. Remove powerplant (see|paragraph 3-3). |
2. Check for pinched, kinked, clogged, or
leaking fuel tubes or hoses.

Are fuel fines free of pinches, kinks, clogs, and leaks?

Replace all pinched or kinked fuel lines.
Open all clogged lines or replace them if
they cannot be opened. Tighten all
leaking lines. If leaks continue, replace

lines (se€ paragraphs 4-1 And[4-2)

Notify Direct Support Maintenance.
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(3) Engine does not maintain steady rpm

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C], item 16) Engine grilles and access covers removed (see
paradgraph 9-1)

References

TM 9-2350-230-10

Do not smoke or use open flame when working
on fuel system. An explosion may occur,
causing severe injury or death.

A Check engine air cleaner for clogs and
restrictions.

Is the air cleaner clogged or restricted?

Replace air cleaner (see

paragraph 4-12 br{4-13).

B Check accelerator and throttle linkages for
loose mounting hardware (seg paragraph 4-7).

Are accelerator and throttle linkages securely

mounted?

Securely mount all throttle and
accelerator linkages (see paragraph

[4-7).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued (3) Engine does not maintain steady rpm
-Continued

CONTINUED FROM STEP B

1

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could result.

C 1. Open drain valve on bottom of fuel filter
(refer to TM 9-2350-230-10).
2. Check for fuel.

Is fuel present in primary fuel filter?

— e <o

[GotostepG. |

D Check primary fuel filter for contamination
(refer to TM 9-2350-230-10).

Is primary fuel filter free of contamination?

—<e— o>

Replace primary fuel filter (see

paragraph 4-5).

E 1. Open drain on fuel strainer filter (refer to
TM 9-2350-230-10).
2. Check for fuel.

Is fuel present in fuel strainer filter?

Go to step G.

CONTINUED ON NEXT PAGE



CONTINUED FROM STEP E

F.

Check fuel strainer filter for contamination (refer
to TM 8-2350-230-10).

Is fuel strainer filter free of contamination?

<L

Replace fuel strainer filter
(see paragraph 4-5).

G

1. Remove powerplant (see[paragraph 3-2)l
2. Check for pinched, kinked, clogged, or
leaking fuel tubes or hoses.

Are fuel lines free of pinches, kinks, clogs, and leaks?

Replace all pinched or kinked fuel lines.
Open ail clogged lines or replace them if
they cannot be opened. Tighten all
leaking lines. If leaks continue, replace

lines (see(paragraphs 4-1land[4-2).

Notity Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued (4) Engine uses excessive fuel

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C, item 16) Engine access grilles opened (refer to TM 9-2350-230-10)
References

TM 9-2350-230-10

Do not smoke or use open flame when working
on fuel system. An explosion may occur,
causing severe injury or death.

A Start engine and check exhaust output
(refer to TM 9-2350-230-10).

Is exhaust black or grey?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

B Check air filters for restrictions or dirty filter

elements (seelparagraphs 4-12/and|4-13}.

Are air filters free of restriction and dirty filter
elements?

»

Remove restrictions and/or replace air
filter elements (se€ paragraphs 4-12/and

[4-13).

C 1.  Remove powerplant (see paragraph 3-2).

2. Inspect fuel tanks, mechanical fuel pump,
fuel lines, and connections for leaks.

Are all fuel tanks, lines, and connections free of
leaks?

—< e <>

Tighten all fuel lines and connections
that leak. If fuel tank leaks, notify Direct
Support Maintenance.

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine-Continued (5) White exhaust smoke is present

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C], item 16) Engine access covers and grilles removed (see
References

TM 9-2350-230-10

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could resuli.

A 1. Open drain valve on bottom of fuel filter
(refer to TM 8-2350-230-10).
2. Check for fuel.

Is fuel present in primary fuel filter?

yes —@

| GotostepE. |

B Check primary fuel filter for contamination
(refer to TM 8-2350-230-10).

Is primary fuel filter free of contamination?

Replace primary fuel filter (see
[ paragraph 4-5).]

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

S E Open drain on fuel strainer filter (refer to

’ TM 9-2350-230-10).
2. Check for fuel.

Is fuel present in fuel strainer filter?

— >G>

GotostepE.

D Check fuel strainer filter for contamination (refer
to TM 9-2350-230-10).

Is fuel strainer filter free of contamination?

Replace fuel strainer filter
(see paragraph 4-5). |

Ensure engine is cool before removing radiator
cap. Hot coolant can cause severe burns.

E Check engine oil for contamination
(refer to TM 9-2350-230-10).

Is oil contaminated?

>

| Notify Direct Support Maintenance.

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

d. Engine Continued

(7) Engine has low or no oil pressure

Initial Setup
Tools
General mechanic’s tool kit [Appendix C, item 16)

References
LO 9-2350-230-12

Equipment Conditions

Powerplant removed (sed_paragraph 3-2)

Special equipment (ground hop) installed (see

A Check oil lines, ail filter housing and engine
cover for oil leaks (see paragraph 3-10).

Is engine oil system free of leaks?

—e <>

Repair or replace faulty components
(see paragraph 3-11). if leak cannot be
corrected, notify Direct Support
Maintenance.

B Check oil filter for restrictions and
contamination.

Is oil filter restricted or contaminated?

Notify Direct Support Maintenance.

Troubleshoot engine oil pressure
gage circuit (see|paragraph 2-13K).

END OF TASK
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(8) Engine overheats

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C], item 16) Powerplant removed (sed_paragraph 3-2)
Special equipment (ground hop) installed (see

References

TM 9-2350-230-10

A 1. Remove radiator cap and start engine
(refer to TM 9-2350-230-10).
2. Check radiator for contaminated coolant or
restricted water tubes (refer to
TM 9-2350-230-10).

Are there restrictions in the radiator or is coolant
contaminated?

Clean and flush cooling system
(see paragraph 5-4). |

B Check radiator water for air bubbles
(refer to TM 9-2350-230-10).

Are there air bubbles in radiator?

Notify Direct Support Maintenance.

c Check grilles, radiator, and radiator fins for dirt,
restrictions, or clogged air passages (refer to
T™M 9-2350-230-10).

Are there any restrictions or clogged air passages?

< <>

Clean grills and radiator passages

and radiator fins (see|Table 2-1,
PMCS). '

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART - Continued

d. Engine-Continued

Engine overheats-Continued

CONTINUED FROM STEP C

D

Check for restricted or collapsed cootant hoses
or tubes (se¢ paragraphs 5-7 and[5-8}.

Are there restrictions or collapsed hoses or tubes?

Repair or replace hoses and tubes
(see|paragraphs 5-7 and 5-8)|

E 1. Replace thermostat (seg paragraph 5-8).

2. Start engine and check if engine still

overheats (refer to TM 9-2350-230-10).

Does engine still overheat?

Troubleshoot engine temperature

gage circuit (see pparagraph 2-13j).

Notify Direct Support Maintenance.

END OF TASK
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e. Transmission and Driving Controls

The transmission is mechanically and hydraulically operated and is oil cooled. Power to operate the transmission is
delivered by the engine (see diagram below).

The transmission has 7 gears: 4 forward, 1 neutral, and 2 reverse. Once power is provided to the transmission, it delivers
this power to the left and right drive sprockets through the drive shatfts.

The transmission also serves as the steering and braking mechanism for the vehicle.

TRANSMISSION ~]

=

R
O
3
G <Y %n \
{
d Y
il s=: g
x]
= T
. y }

e ENGINE
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2-13. TROUBLESHOOTING CHART - Continued

e. Transmission and Driving Controls - Continued (1) Transmission overheats. TRANSMISSION
OIL TEMPERATURE gage reads over 270°F
(132°C); MASTER SWITCH warning light is lit

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C|, item 16) Powerplant removed (sed paragraph 3-2)
Special equipment (ground hop) installed (see

A Check transmission oil cooler lines for leaks or

restrictions (see|paragraph 7-2

Are transmission oil cooler lines free of leaks and
restrictions?

.

Tighten lines that leak. If leak persists,

repair or replace restricted lines (see
| paragraph 7-2).

B Check transmission oil filter for contamination

and restrictions (see

3

Is transmission oil filter free from contamination
and restrictions?

Replace transmission oil filter

element (see|paragraph 7-3).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

C

-t

Install powerplant (see |paragraph 3-2).

2. Check the brake linkage and internal

brake clearance for correct adjustment

Are brakes correctly adjusted?

- d
(see lparagraphs 7-1l and[7-6)!

eSS
e o2

Adjust brakes (see paragraph
7-7)

Troubleshoot transmission oil temperature
circuit (seelparagraph 2-13m).

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

e. Transmission and Driving Controls-Continued (2) Vehicle does not drive; transmission does not
operate in any shift position

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C, item 16) Engine access covers and grilles removed (see
References

TM 9-2350-230-10

A Check oil to see if oil appears milky or |
contaminated (refer to TM 9-2350-230-10).

Is oil burnt or contaminated?

Notify Direct Support Maintenance.

B Check for improperly adjusted or disconnected
shift control linkage (seé paragraph 7-5). |

Is shift control linkage connected and properly
adjusted?

—> Lo

Reconnect and/or adjust shifting
linkage as required (see paragraph

| 7-5)]

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

C

Check brake linkage (see|paragraphs 7-6 and
and transmission internal brake adjustment
(see|paragraph 7-1)).

Is brake linkage and transmission internal brake
properly adjusted? '

yes @—

Adjust brake linkage (see
[paragraphs 7-7 and [7-8)land/or
transmission internal brake (see
|paragraph 7-1)l

D

Remove driveshafts and check for damage (see
paragraph 3-7).

Are driveshafts damaged?

yes <>__

Replace driveshafts (see paragraph
8-7).

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

e. Transmission and Driving Controls-Continued (3) Vehicle does not steer in either direction in

any range
Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C) item 16) Engine access covers and grilles opened

(refer to TM 9-2350-230-10)

A Check for broken, disconnected, or out-of-
adjustment steering linkage (see paragraphs

[8-10land8-12). ‘

Is steering linkage unbroken and properly connected
and adjusted?

Replace broken linkage. Reconnect
disconnected linkage and/or adjust
steering linkage as required (see
[paragraphs 8-10 thru[8-13).

B Check brake linkage and transmission
internal brake for correct adjustment (see

[ paragraphs 7-1]7-6| and[7-8)|

Is brake linkage and transmission internal brake
adjusted properly?

Adjust brake linkage and/or
transmission internal brake (see

paragraphs 7-1][7-6, hnd 7-8).

Notify Direct Support Maintenance.

END OF TASK

2-68



TM 9-2350-230-20-1

(4) Vehicle steers well in one direction only

Initial Setup
Tools Equipment Conditions
General mechanic’s tool kit [Appendix C), item 16) Engine access covers and grilles removed (see

A

Check steering control linkage adjustment (see
[ paragraphs 8-10 ang 8-12)|

Is steering control linkage properly adjusted?

‘

Adjust steering control linkage

(sek paragraphs 8-11 &nd[8-13}.

{

B

Check brake linkage and transmission internal
brake for correct adjustment (see paragraphs

7-1,J7-7]and[7-9).

Is brake linkage and transmission internal brake
adjusted properly?

Adjust brake linkage and/or transmission
internal brake (se¢ paragraphs 7-1,f7-7]

and

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

f. Tracks and Suspension

The track and suspension system consists of the vehicle tracks, driveshafts, sprocket drive assemblies, roadwheels, idler
assemblies, hydraulic track adjusters, anchors, idler wheels and hubs, track carrier wheel, shocks, and torsion bars.

The relationship of these components is shown in the diagram below.
When the track receives power from the transmission through the drive shafts and sprocket drive assembly, the track

begins to revolve around roadwheels, over the idler wheels, and back to the sprockets. This propels the vehicle forward
and backward, depending on selected transmission gear.

IDLER ASSEMBLY
ST
SHOCK ABSORBER

ROADWHEEL ~.

TORSION BAR

1
i
} ROAD WHEEL ARM !
!

ANCHOR ir

SPROCKET

TRACK CARRIER
WHEEL

TRACK” T T T
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2-13. TROUBLESHOOTING CHART-Continued

f. Tracks and Suspension 1) Vehicle brakes poorly; vehicle does not stop
correctly when brake is applied

Initial Setup
Tools Equipment Conditions
General mechanic’s tool kit [Appendix Cl item 16) Engine access covers and griles removed (see

[paragraph 9-T)

A Check steering control linkage adjustment (see
[paragraphs 8-8 knd[8-12)]

Is steering control linkage properly adjusted?

Adjust steering control linkage
(see[paragraphs 8-11]and(8-13}.

B Check brake linkage and transmission internal
brake for correct adjustment (see paragraphs

7-1]7-6) and 7-8).

Are brake linkage and transmission internal brake
adjusted properly?

Adjust brake linkage and/or
(sed paragraphs 7-6 and[7-8)]

Notify Direct Support Maintenance.
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2-13. TROUBLESHOOTING CHART-Continued

f. Tracks and Suspension-Continued (2) Vehicle pulls to one side with steering wheel
in center position

Initial Setup
Tools Equipment Conditions
General mechanic’s tool kit [Appendix C|, item 16) Engine access covers and grilles removed (see

| paragraph 9-1).

A Check for disconnected or improperly adjusted
steering control linkage (sed paragraphs 8-10
and[8-12)!

Is steering control linkage properly connected and
adjusted?

s PN
NG

Properily connect and/or adjust steering
linkage (see paragraphs 8-10]thru

|

B Check brake pedal and linkages for proper
adjustment (see{paragraphs 7-7|and7-9}.

Are brakes and linkages properly adjusted?

Adjust brakes (seé paragraphs 7-8
and 7-10).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

c Check for broken, damaged, and binding
roadwheel arms, roadwheels, and torsion bars

(seelparagraphs 8-2/thri1 8-5)

Are roadwheel arms, roadwheels, and torsion bars
in good condition?

yes @-——

Repair or replace any damaged,
broken, and binding roadwheel
arms, roadwheels, or torsion bars
as required (sed paragraphs 8-2 |
thr 8-5))

D Check sprocket drives for even wear of all

sprockets (see paragraph 8-7).

Are all sprockets worn the same?

Reverse or replace sprocket drive as
required (seelparagraph 8-7)

Notify Direct Support Maintenance.

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

f. Tracks and Suspension-Continued (3) Vehicle throws track(s)

Initial Setup

Tools
General mechanic’s tool kit [Appendix C), item 16)

A Check drive sprockets for excessive wear (see
PMCS| Table 2-1)1

Are drive sprockets free of excessive wear?

Reverse or replace sprockets as

required (see[paragraph 8-7))

B Check for broken torsion bars (see paragraph

Are all torsion bars in good condition?

Repair broken torsion bars as required
(see [paragraph 8-5)

Notify Direct Support Maintenance.

END OF TASK
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g. Air Box (Flame) Heater Circuit

The flame heater circuit consists of a 15 A circuit breaker, FLAME HEAT switch, fuel solenoid valve and coil assembly.
When the MASTER SWITCH is turned on, power is fed from the master relay through the front BILGE PUMP switch and
flame heater circuit breaker to the FLAME HEAT switch. When the FLAME HEAT switch is on, power is supplied to the
fuel solenoid valve and coil assembly.
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued

®
LEFT BULKHEAD
DISCONNECT “\_|
FLAME HEATER /{
DISCONNECT

S |

T

=y

DRIVER'S SWITCH

|_— PANEL

AIR BOX HEATER
|_—~"" AND IGNITION UNIT

\AIR PUMP

O
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Air Box (Flame) heater does not operator

Initial Setup or 51)
Suitable container

Tools

General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

e Do not touch coil assembly or air box heater
while performing step A. High voltage is
present and personal injury may result.

* Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

Reconnect air box heater fuel input hose
and install air box heater (see paragraph

=

2. Turn MASTER SWITCH and FLAME HEAT

switch on.

3. Listen for a clicking sound from the fuel
solenoid.

4. Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Note resulis.

CONTINUED ON NEXT PAGE

Personnel Required
2

Equipment Conditions

Powerplant removed (sed paragraph 3-2)
Special equipment (ground hop) installed (see
3-3)
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued

Air box (Flame) heater does not operate-Continued

CONTINUED FROM STEP A

* Remove rings, bracelets, wristwatches, and

neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.
Fuel is slippery and can cause falls. To avoid
injury, wipe up spilled fuel with rags.

Diesel fuel is flammable. Do not perform this
procedure near fire, flame, or sparks. Injury or
death to personnel could result.

1

NOTE
Use a suitable container to catch any fuel that
may flow out of input and output hoses during
the following steps.

B 1. Disconnect fuel outlet hose at air pump
assembly.

2. Turn MASTER SWITCH and FLAME HEAT
switch on.

3. Check for fuel flow.

4, Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Note results.

C 1. Reconnect fuel outlet hose to air pump
assembly.

2. If fuel solenoid and air pump assembly
failed to operate, go to step D.

3. If air pump assembly failed to operate, go
to step E.

4. If fuel solenoid failed to operate, go to step
L.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

[emove rings, bracelets, wristwatches, and neck
hains before working on any vehicle. Jewelry can

catch on eqgipment and cause injury, or may short

across an electrical circuit and cause severe burns

or electrical shock.

FLAME HEATER SOCKETB
/8

D 1. Disconnect engine disconnect-to- DISCONNECT

instruments wiring harness from

flame heater disconnect.

2. Place red lead of multimeter in socket B )
and black lead to ground.

3. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voitage.

4. Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

Notify Direct Support Maintenance.

[ GotostepN. |
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued Air box (Flame) heater does not operate-Continued
CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck AIR PUMP
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

E 1. Place red lead of multimeter on lead and

black lead to ground.

2. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

3. Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

Replace air pump assembly
(sed paragraph 4-17).

; ; ; t0- SOCKET A
F 1. Disconnect engine disconnect-to FLAME HEATER

instruments wiring harness from DISCONNECT
flame heater disconnect.

2. Place red lead of multimeter in socket A
(lead 75S) and black lead to ground.

3. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

4. Turn MASTER SWITCH and FLAME HEAT
switch. OFF.

TN S
)

Is voltage present?

Replace lead to air pump (see
paragraph 4-18).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP F

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can

.catch on eqgipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

G

Reconnect engine disconnect-to-
instruments wiring harness to flame heater
disconnect.

Disconnect hull rear wiring harness from
engine disconnect bracket.

Place red lead of multimeter in socket S
(lead 75) and black lead to ground.

Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

—e— o>

Repair or replace lead 75 to engine
disconnect-to-instruments wiring
harness (see '

H

2.

1.

Reconnect hull rear wiring harness to engine
disconnect bracket.

Disconnect hull rear wiring harness from left
bulkhead disconnect.

Place red lead of multimeter in socket F
(lead 75) and black lead to ground.

Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued Air box (Flame) heater does not operate-Continued

CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

| 1. Reconnect hull rear wiring harness to left

bulkhead disconnect.

2. Remove four screws (1), four flat washers
(2), and release driver’s switch panel (3) from
mounting brackets.

3. Disconnect hull front indicator and switch
wiring harness from driver’s switch panel.

4. Place red lead of muitimeter on pin F
(lead 75) and black lead to ground.

5. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

6. Turn MASTER SWITCH and FLAME HEAT
switch OFF.

DRIVER'’S SWITCH PANEL

Is voltage present?

Repair or replace lead 75 of hull front
indicator and switch wiring harness

(seel paragraph 6-38).

CONTINUED ON NEXT PAGE =
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CONTINUED FROM STEP |

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

J

Reconnect hull front indicator and switch
wiring harness to driver's switch panel.
Remove six screws (4), six flat washers (5),
and release cover (6) from driver’s switch
panel (3).

Place red lead of multimeter on lead 75 on
FLAME HEAT switch output and black lead
to ground.

. Turn MASTER SWITCH and FLAME HEAT

switch on and check for voltage.

. Turn MASTER SWITCH and FLAME HEAT

switch OFF.

Is voltage present?

— <>

Replace driver's switch panel wiring
harness (se¢ paragraph 6-7)|

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued

Air box (Flame) heater does not operate-Continued

CONTINUED FROM STEP J

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqgipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

K

Place red lead of muitimeter on lead 31B on
FLAME HEAT switch output and black lead
to ground.

. Tum MASTER SWITCH on and check

for voltage.

. Tum MASTER SWITCH OFF.

Install cover (6), six flat washers (5), and six
screws (4) to driver's switch panel (3).
Install driver's switch panel (3), four flat
washers (2), and four screws (1) to mounting
brackets.

Is voltage present?

—<e <o

Troubleshoot front bilge pump circuit

(sed paragraph 2-13x(1)).

Replace FLAME HEAT switch (see
[paragraph 6-7).
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CONTINUED FROM STEP C

J

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

L 1. Remove engine coolant pump and belts
(see paragraph 5-11).

2. Disconnect lead from fuel solenoid.

3. Place red lead of multimeter in lead
and black lead to ground. FUEL SOLENOID

4. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

5. Turm MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

— <>

Repiace fuel solenoid (see

paragraph 4-16).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit-Continued Air box (Flame) heater does not operate—Continued

CONTINUED FROM STEP L

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

FLAME HEATER
DISCONNECT

—

M . Reconnect lead to fuel solenoid.
2. Disconnect engine disconnect-to-

instruments wiring harness from
flame heater disconnect.

3. Place red lead of multimeter in socket B
(lead 75I) and black lead to ground.

4. Tum MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

5. Turn MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

yes @———

Replace wiring harness (see
[paragraph 4-16}.

Repair or replace lead 751 of engine
disconnect-to-instruments wiring
harness (se¢| paragraph 6-30).
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CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
1 catch on eqipment and cause injury, or may short

across an electrical circuit and cause severe burns

or electrical shock.

N 1. Remove four screws (1), four flat washers
{2), and release driver's switch panel (3)

from mounting bracket.

2. Remove six screws (4), six flat washers (5),
and release cover (6) from driver's switch
panel (3).

3. Place red lead of multimeter on lead 75 on
FLAME HEAT switch output and black lead
to ground.

4. Turn MASTER SWITCH and FLAME HEAT
switch on and check for voltage.

5. Tum MASTER SWITCH and FLAME HEAT
switch OFF.

Is voltage present?

Replace driver's switch panel wiring

harness (sed paragraph 6-7).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

g. Air Box (Flame) Heater Circuit—Continued

Air box (Flame) heater does not operate-Continued

CONTINUED FROM STEP N

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on eqipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

o)

1. Place red lead of multimeter on iead 31B
at FLAME HEAT switch and black lead to

ground.

2. Tum MASTER SWITCH on and check for
voltage.

3. Turn MASTER SWITCH OFF.

Is voltage present?

[paragraph 6-7).

Replace FLAME HEAT switch (see

Troubleshoot bilge pump circuit

(see paragraph 2-13x(1).

END OF TASK
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h.  Air Cleaner Blower Motors and Relay Circuit

The air cleaner blower motors and relay circuit consists of the blower motors, air cleaner blower motor relay, air cleaner
Blower motor relay switch, circuit breaker, and related wiring. The relationship of these components is shown in the

diagram below.

When the MASTER SWITCH is turned on, 24 V dc is supplied to the air cleaner blower motors, air cleaner blower motor
relay, and circuit breaker. The 24 V do from the circuit breaker goes to the air cleaner blower motor relay switch. This
allows the air cleaner blower motor to be energized.

AIR CLEANER
BLOWER MOTOR
RELAY SWITCH AR
CLEANER
BLOWER
MOTORS
0
> 58 58A
581

ENGINE DISCONNECT ([F E
BRACKET | F_E — Crs8
D 50
l’ﬁﬁﬁﬂk—s -581A
A 581

AIR CLEANER
BLOWER MOTOR RELAY
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit

-Continued
EE==r. n
i
! o9
CIRCUIT
BREAKERS ™~
\ DRIVER'S
4 SWITCH PANEL
@
©
O
AIR CLEANER
AIR CLEANER ; /BLOWER MOTOR
BLOWER MOTOR moa = : RELAY SWITCH
@ > = =
L_ / ¢
e :
i
ENGINE 4 AP ! STARTER
DISCONNECT \ ' ! | _~"MOTOR RELAY
BRACKET \ s -
]
AIR CLEANER — | E (- . J
BLOWER RELAY o

s >
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1) Blower motors fail to operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

Personnel Required
3

BgBiPment Conditions

Powerplant removed (se

Special equipment (ground hop) installed (see[paragraphl
[3-3)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

STE/ICE-R is used to observe engine RPI.

NOTE

A | 1. Disconnect leads 58 and 58A from each air
cleaner blower motor and start engine.
. 2. Place red lead of multimeter in lead 58

and black lead to ground.

3. Perform STE/ACE-R test 10 (refer to
T™M 9-4910-571-12&P).

4. Turn MASTER SWITCH on and run engine at
1000 rpm and check for voltage.

5. Place red lead of multimeter in lead 58A and
black lead to ground.

6. Run engine at 1000 rpm and check for

voltage.

7. Turn MASTER SWITCH and engine off.

Is voltage present?

Replace air cleaner blower motor

(see_paragraph 4-15).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit

-Continued

Blower motors fail to operate-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burn
or electrical shock. :

1,
B

5.

Reconnect leads 58 and §8A to each air
cleaner blower motor.

Disconnect lead 50 from air cleaner

blower motor relay switch.

Place a jumper wire from lead 50 to ground.
Turn MASTER SWITCH on and check air
cleaner blower motors for operation.

Turn MASTER SWITCH OFF.

Do air cleaner blower motors operate?

Replace air cleaner blower
‘ i ressure switch (see paragraph

c 1.

2.

3.
4.

5.

Reconnect lead 50 to air cleaner blower
motor relay switch.

Disconnect lead 50 of air cleaner blower
motor relay wiring harness from hull rear
wiring harness.

Place a jumper wire from lead 50 to ground.
Tum MASTER SWITCH on and check air
cleaner blower motors for operation.

Turn MASTER SWITCH OFF.

Do air cleaner blower motors operate?

—<> o

Go to step E.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

SOCKET E

ENGINE DISCONNECT
BRACKET

D 1. Reconnect lead 50 to hull rear wiring
harness.

2. Disconnect hull rear wiring harness from
engine disconnect bracket.

3. Place a jumper wire from pin E to socket E
(lead 581). PINE

4. Place a jumper wire from socket F (lead 50)
to ground.

5 Tur MASTER SWITCH on and check air
cleaner blower motors for operation.

6. Turn MASTER SWITCH CFF.

Do air cleaner blower motors operate?

— <> <>

Notify Direct Support Maintenance.

Repair or replace lead 50 of engine
disconnect-to-instruments wiring
harness (seg paragraph 6-30)|
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit
- Continued.

(1) Blower motors fail to operate-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

E 1. Reconnect lead 50 to hull rear wiring
harness.

2. Disconnect air cleaner blower relay wiring
harness from air cleaner blower relay.

3. Place red lead of muitimeter in socket B
(lead 581A) and black {ead to ground.

4, Tum MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Go to step K.

Place a jumper wire from socket B (lead

581A) to socket D (lead 50).

2. Disconnect lead 50 from hull rear wiring
harness.

3. Place red lead of multimeter in lead 50
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

.

AIR CLEANER

BLOWER RELAY
‘.@* C!'/ )
AIR CLEANER
BLOWER RELAY
SOCKET B N Ty
-ﬁ\ =

w

Y AN

4G
&y,

fi)

S

LEAD 50

| paragraph 6-35).

Repair or replace lead 50 of air cleaner
blower motor relay wiring harness (see

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP F

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

G 1. Reconnect lead 50 to hull rear wiring
harness.

2. Place a jumper wire from pin B to socket B
(lead 581A).

3. Place red lead of multimeter on pin D
{lead 50) and black lead to ground.

4, Turn MASTER SWITCH on and check for
voltage.

5. Tum MASTER SWITCH OFF.

Is voltage present?

Replace air cleaner blower
motor relay (see paragraph

Place red lead of multimeter in socket A
(lead 581) and black lead to ground.

2. Turn MASTER SWITCH on and check for

voltage.
3. Turn MASTER SWITCH OFF.

Is voltage present?

Go to step K.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit
-Continued

(1) Blower motors fail to operate-Continued

CONTINUED FROM STEP H
|

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

1

l 1. Place a jumper wire from socket A (lead
581) to socket C (lead 58).
2. Turn MASTER SWITCH on and check air
cleaner blower motors for operation.
3. Turn MASTER SWITCH OFF.

Do air cleaner blower motors operate?

— <>

Replace air cleaner blower motor

relay (sed paragraph 6-13).

J 1. Reconnect air cleaner blower relay wiring
harness to air cleaner blower motor relay.

2. Disconnect leads 58 and 58A from air
cleaner blower motor relay wiring harness.

3. Place red lead of multimeter in lead 58 and
black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Place red lead of multimeter in lead 58A and
black lead to ground.

6. Check for voltage.

7. Turn MASTER SWITCH OFF.

Is voltage present?

<>

Repair or replace air cleaner blower
motor lead assembly (see paragraphs

| 6-36 lang 6-37)

Repair or replace lead 58 of air cleaner
blower motor relay wiring harness (see

paragraph 6-35).

5.@ 0'/

A<

AT SOCKET C ¢ \\ AIR CLEANER
A~ / BLOWER RELAY
@\/ e

—
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CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
| catch on equipment and cause injury, or may short

across an electrical circuit and cause severe burns
or electrical shock.

K 1. Reconnect air cleaner blower relay wiring
harness to air cleaner blower relay and lead

50 to hull rear wiring harness.

2. Disconnect lead 581 from circuit breaker
output.

3. Place red lead of multimeter in circuit
breaker output and black lead to ground.

4. Turn MASTER SWITCH on and check for LEAD 581

voltage.
5. Turn MASTER SWITCH OFF.
Is voltage present?

Repair or replace lead 581/581A of air
cleaner blower motor relay wiring

harness (seelparagraph 6-35).

L 1. Reconnect lead 581 to circuit breaker
output.

2. Disconnect lead 581 from circuit breaker
input.
* 3. Place red lead of multimeter on lead 581
and biack lead to ground.
4. Turn MASTER SWITCH on and check for
voltage.
5. Turn MASTER SWITCH OFF.

CIRCUIT BREAKE|

Is voltage present?

I

Replace circuit breaker (see

|_paragraph 6-13)]

CONTINUED ON NEXT-PAGE
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit (1) Blower motors fail to operate-Continued
-Continued

CONTINUED FROM STEP L

|

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

PINE

l
M 1. Reconnect lead 581 to circuit breaker input.
2. Disconnect hull rear wiring harness from

engine disconnect bracket. _ ENGINE DISCONNECT BRACKET
3. Place red lead of multimeter on pin E (lead

581) and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Notify Direct Support Maintenance.

N 1. Reconnect hull rear wiring harness to engine

disconnect bracket.

2. Disconnect lead 581 of engine disconnect-
to-instruments wiring harness from
connector near starter relay.

3. Place red lead of multimeter in lead 581 and
biack lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

. LEAD 581

Is voltage present?

<>

Repair or replace lead 581 of engine disconnect-to-
instruments wiring harness (sed_paragraph 6-30).

Repair or replace lead 581 of engine disconnect-to-
starter wiring harness (see|paragraph 6-28)|

END OF TASK
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(2) Blower motors fail to stop when engine is off

Initial Setup

Tools

General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

A 1. Disconnect lead 50 from air cleaner
blower motor relay switch.
2. Tum MASTER SWITCH on.
3. Tum MASTER SWITCH OFF and check air
cleaner blower motors for operation.

Do air cleaner blower motors stop?

— o>

Replace air cleaner blower motor relay

switch (seelparagraph 6-30).

B 1. Reconnect lead 50 to air cleaner blower
motor relay switch.

2. Disconnect hull rear wiring harness from
engine disconnect bracket.

3. Place a jumper wire from pin E to socket E
(lead 581).

4. Turn MASTER SWITCH on.

5. Turmn MASTER SWITCH OFF and check air
cleaner blower motors for operation.

Do air cleaner blower motors stop?

Repair or replace lead 50 of engine disconnect-to-

instruments wiring harness (seé paragraph 6-30).

-

Personnel Required
2

Equipment Conditions

Power plant removed (see[paragraph 3-2)
Special equipment (ground hop) installed (seelparagraph

3-3)

RELAY SWITCH

“ﬁ*‘- ""’ o

@ mjl)i-g‘ ﬁ. " / é',0
S
N LEAD 50 E' j "
—& T
Nowwr

_-l

)
/ )

J &“Q-
L

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

h. Air Cleaner Blower Motors and Relay Circuit (2) Blower motors fail to stop when engine is off
-Continued -Continued
CONTINUED FROM STEP B
I PINE

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
caich on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

C 1. Reconnect hull rear wiring harness to
engine disconnect bracket.

2. Disconnect lead 50 of air cleaner blower
motor relay wiring harness from hull rear ENG'NSRDA'CS;%’?NECT
wiring harness.

3. Tum MASTER SWITCH on.

4. Tum MASTER SWITCH OFF and check
air cleaner blower motors for operation.

Do air cleaner blower motors stop?

Notify Direct Support Maintenance.

Replace air cleaner blower motor relay

(see paragraph 6-13).

LEAD 50

END OF TASK
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(3) One blower motor fails to operate

Initial Setup
Tools

General mechanic’s tool kit (Appendix C, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A

3.

4,

Disconnect lead 58/58A from disabled
blower motor and start engine (refer to
TM 8-2350-230-10).

Place red lead of multimeter in lead 58/
58A and black lead to ground.

Run engine at 1000 rpm and check for
voltage.

Turn engine off.

Is voltage present?

Repair or replace lead 58/58A of air
cleaner blower motor lead assembly

(see paragraphs 6-36land 6-37).

Replace air cleaner blower motor

(see|paragraph 4-15).|

END OF TASK

Personnel Required

2

Equipment Conditions

Power plant removed (seelparagraph 3-2)

Special equipment (ground hop) installed (see

| paragraph 3-3)
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2-13. TROUBLESHOOTING CHART-Continued

i. Voltage Regulator and Generator Circuit

The voltage regulator and generator circuit consists of the generator, voltage regulator, master relay, vehicle batteries,;
circuit breakers, driver’s instrument panel, and BATTERY-GENERATOR indicator gage.

The engine drives the generator which supplies power through the voltage regulator and back to excite the generator field.
This cycle continues until the voltage regulator limits power supplied to the generator field, thereby regulating generator
output voltage. Regulated voltage is fed from the generator, through voltage regulator to charge vehicle batteries. When
the MASTER SWITCH is on, the batteries and generator supply power to operate the vehicle’s electrical components.
Power is supplied through the 15 A circuit breaker to the BATTERY-GENERATOR indicator gage to ground, which gives
system voltage readings.

The voltage regulator fail-safe circuit (lockout) prevents damagingly high generator output which could result from a poor
connection in the ground circuit of the generator-to-voltage regulator wiring harness or certain circuitry failures in the
generator or voltage regulator. Fail-safe lockout opens the generator field, making system voltage entirely dependent on
the batteries.

With the engine off, check for lockout by momentarily disconnecting battery-to-voltage regulator cable to reset regulator. If
system is still inoperative or if repeated lockout occurs, and no wiring harness faults can be found, replace the voltage
regulator (see paragraph 6-3). If still inoperative, replace the generator (see[paragraph 6-2).

Perform the following troubleshooting procedures to pinpoint defective circuit components. Adjust the voltage regulator
according to instructions given in paragraph 6-3.] As an additional test for proper operation, system voltage measured at
the batteries or the generator should not vary more than 0.5 volt (V) from initial setting when engine speed is varied,, from
1000 to 2800 rpm with constant vehicle load applied (i.e. headlights and/or bilge pumps, turret fan, etc.).

NOTE
Load should not exceed 300 A.

DRIVER'S SWITCH PANEL

LEFT BULKHEAD (B C
BISCONNECT |_BC
11

GENERATOR

561
"‘—l
MASTER RELAY _
o .|
11
_,2_‘@:; T
13

56‘ 128
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continue

i. Voltage Regulator and Generator Circuit Voltage regulator fails to charge batteries;
-Continued gage indication: not charging, unsteady, or
inaccurate reading

Initial Setup

Tools Equipment Conditions

General mechanic’s tool kit [Appendix C, item 16) Engine access covers and grilles opened (refer to
Multimeter or STE/ICE-R test set [Appendix G, item 30 TM 9-2350-230-10

or 51) Battery access door opened (refer ta. TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

A 1. Run engine at 1000 rpm.
2. Place red lead of multimeter on battery
positive terminal and black lead to ground.
3. Check for voltage.

Is voltage 27.5 V dc or higher?

<>

| GotostepH. |

B 1. Turn engine off.
2. Disconnect lead 31C from BATTERY-

GENERATOR gage.

3. Place red lead of multimeter in lead 31C and
black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

’ = ) R
yes 0 /f @ff/&\/f%

W& S=e )
Replace BATTERY-GENERATOR '
gage (see[paragraph 6-6). / LEAD 31C =
DRIVER'S INSTRUMENT
CONTINUED ON NEXT PAGE PANEL
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
. chains before working on any vehicle. Jewelry can
| catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

C 1. Reconnect lead 31C to BATTERY-
GENERATOR gage.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument
panel.

3. Place red lead of multimeter in socket J
(lead 31C) and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Replace driver’s instrument panel

wiring harness (see[paragraph 6-6).

TM 9-2350-230-20-1

/’//6' P ﬁ.‘f«,
L\ eallos—

DRIVER’S INSTRUMENT
PANEL

1. Reconnect hull front indicator and switch
wiring harness to driver's instrument panel.

D

2. Disconnect lead 31C from circuit breaker
No. 6 output.

4. Place red lead of multimeter in circuit
breaker output and black lead to ground.

5. Turmn MASTER SWITCH on and check for
voltage.

6. Turn MASTER SWITCH OFF.

Is voltage present?

LEAD 31C

CIRCUIT BREAKER
NO. 6

Repair or replace lead 31C of hull
front indicator and switch wiring
harness (seq paragraph 6-38)|

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

i. Voltage Regulator and Generator Circuit

-Continued

Voltage regulator fails to charge batteries;
gage indication: not charging, unsteady, or

inaccurate reading-Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can caich on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

E

4.

5.

Reconnect lead 31C to circuit breaker No. 6
output.

Disconnect lead 111 from circuit breaker
No. 6 input.

Place red lead of multimeter in lead 111
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Replace circuit breaker (see

paragraph 6-14).

F

1.

2.

3.

4.

5.

Reconnect lead 111 to circuit breaker No. 6
input.

Disconnect lead 21 of engine disconnect-
to-master relay wiring harness from master
relay.

Place red lead of multimeter in master
relay and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Troubleshoot master relay circuit

(see paragraph 2-13b(2)).

CONTI

NUED ON NEXT PAGE
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CONTINUED FROM STEP F

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
r Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

G1.

5.

6.

Remove engine access grille (see
paragraph 9-1).

Reconnect lead 21 of engine disconnect-to-
master relay wiring harness to master relay.

Disconnect lead 111 of engine disconnect-
to-master relay wiring harness from right
bulkhead disconnect.

Place red lead of multimeter in lead 111
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

— e <o

Notify Direct Support Maintenance.

Repair or replace lead 111 of engine
disconnect-to-master relay wiring
harness (see|paragraph 6-29).
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

i. Voltage Regulator and Generator Circuit
-Continued

CONTINUED FROM STEP A

* Remove rings, bracelets, wristwatches,
and neck chains before working on any
vehicle. Jewelry can catch on equipment
and cause injury, or may short across an
electrical circuit and cause severe burns or
electrical shock.

¢ Do not touch hot exhaust system with bare
hands; injury to personnel will result.

H 1. Disconnect battery-to-voltage regulator lead
assembly from voltage regulator.
2. Place red lead of multimeter on pin A
and black lead to ground.
3. Check for voltage.

Is voltage present?

Go to step J.

| 1. Place red lead of multimeter on lead 13 and
black lead to ground, and check for voltage.
2. Turn off engine.

Is voltage present?

Troubleshoot battery circuit

(seelparagraph 2-13a).

Repair or replace battery-to-voltage regulator
lead assembly (sed paragraph 6-31).

Voltage regulator fails to charge batteries;
gage indication: not charging, unsteady, or
inaccurate reading-Continued

LEAD 13 Wm

%

—1
VOLTAGE REGULATOR
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CONTINUED FROM STEP H

Iemove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

J 1. Reconnect battery-to-voltage regulator lead
assembly to voltage regulator.

2. Disconnect generator-to-voltage regulator
wiring harness from voltage regulator.

3. Place a jumper wire from pin B (lead GND)
to ground.

4. Place red lead of muitimeter on pin A (lead
14) and black lead to ground.

5. Tum MASTER SWITCH on and check for
voltage.

6. Place red lead of multimeter on pin D (lead
15} and black lead to ground.

7. Check for voltage.

8. Turn off engine.

Is voltage present?

yes —@

Repair or replace leads 14 and 15 of
generator-to-voltage regulator wiring
harness (se€ paragraph 6-34).

Replace voltage regulator (seq paragraph 6-3).

END OF TASK
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

j- Battery/Generator Gage Circuit

The battery/generator gage circuit consists of the gage, circuit breaker, master relay, and related electrical wiring. The
battery/generator gage should indicate vehicle voltage any time the vehicle MASTER SWITCH is ON.

DRIVER'S
INSTRUMENT PANEL

GENERATOR

[

|

|

|

| BATTERY
|

! GAGE
|

|

|

111 111

RIGHT
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2-110



TM 9-2350-230-20-1

DRIVER'S / ol |
INSTRUMENT -

PANEL

| —

0]
g RIGHT
BULKHEAD
/ DISCONNECT
m— x4
= / MASTER RELAY
s _
; . /BATTERIES
. 3 —
O
! [7
(-] lO
; ATV~
o i i e
e & — BATTERIES
— -
W P

2-111



TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

j- Battery/Generator Gage Circuit

BATTERY/GENERATOR gage needle fails to
move or is unsteady: all other gages operate

properly

Initial Setup

Tools

General mechanic’s tool kit [Appendix C, item 16)
Multimeter or STE/ICE-R test set item 30
or 51)

Equipment Conditions

Engine access covers and grilles opened (refer to

TM 9-2350-230-10)

Battery access door opened (refer to TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

A 1. Disconnect lead 31C from BATTERY-
GENERATOR gage.
2. Place red lead of multimeter in lead 31C and
black lead to ground.
3. Turn MASTER SWITCH on and check for
voltage.
4. Turn MASTER SWITCH OFF.

Is voltage present?

.

Replace BATTERY-GENERATOR
gage (see[paragraph 6-6).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

B 1. Reconnect lead 31C to BATTERY-
GENERATOR gage.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument
panel.

3. Place red lead of multimeter in socket J
(lead 31C) and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

/. ~ I
KSA»‘«\'»\‘/* 0

—<e> <>

Replace driver's instrument panel
wiring harness (see

C 1. Reconnect hull front indicator and switch
wiring harness to driver's instrument panel.

2. Disconnect lead 31C from circuit breaker
No. 6 output.

4. Place red lead of multimeter in circuit
breaker output and black lead to ground.

5. Turn MASTER SWITCH on and check for
voltage.

6. Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 31C of hull
front indicator and switch wiring

harness (sed paragraph 6-38J.

CONTINUED ON NEXT PAGE

TM 9-2350-230-20-1
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NO. 6

2-113



TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

j. Battery/Generator Gage Circuit

-Continued

BATTERY/GENERATOR gage needle fails to

move or is unsteady: all other gages operate
properly-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shock.

D

4,

5.

Reconnect lead 31C to circuit breaker No. 6
output.

Disconnect lead 111 from circuit breaker
No. 6 input. ,

Place red lead of multimeter in lead 111
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Replace circuit breaker (see
| paragraph 6-14).

E

3.

:

5.

1.

2.

Reconnect lead 111 to circuit breaker No. 6
input.

Disconnect lead 21 of engine disconnect-
to-master relay wiring harness from master
relay.

Place red lead of multimeter in master
relay and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voitage present?

CONTI

Troubleshoot master relay circuit

(seelparagraph 2-13h{2)).

NUED ON NEXT PAGE
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CONTINUED FROM STEP E

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

F.1.

2. Remove engine access grille (see

| paragraph 9-1).

3. Disconnect lead 111 of engine disconnect-
to-master relay wiring harness from right

bulkhead disconnect.
4, Place red lead of multimeter in lead 111
and black lead to ground.

5. Turn MASTER SWITCH on and check for

voltage. .
6. Turn MASTER SWITCH OFF.

Reconnect lead 21 of engine disconnect-to
master relay wiring harness to master relay.

Is voltage present?

Notify Direct Support Maintenance.

harness (sed paragraph 6-29).

Repair or replace lead 111 of engine
disconnect-to-master relay wiring
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

k. Engine Coolant Temperature Indicator (Gage)
Circuit

The engine coolant temperature indicator (gage) circuit consists of the engine coolant transmitter, circuit breaker, driver's
instrument panel, and engine coolant temperature gage.

Whenever the coolant temperature exceeds 232°F (111 °C), the engine coolant transmitter will close and the engine high
coolant temperature warning light will light.
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2-13. TROUBLESHOOTING CHART-Continued

k. Engine Coolant Temperature Indicator (Gage)
Circuit-Continued

ENGINE COOLANT temperature indicator (gage)
needle fails to move or is unsteady; all other
gages operate properly

Initial Setup

Tools

General mechanic’s tool kit [Appendix C|, item 16)
Multimeter or STE/ICE-R test set

or 51)

Personnel Required

(Appendix 4, item 30

2

Equipment Conditions

Engine access covers and grilles opened (refer to

TM 9-2350-230-10)

Remove rings, bracelets, wristwaiches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or

may short across an electrical circuit and cause
severe burn or electrical shock.

A

4.

5.

Disconnect fead 34 from engine coolant
temperature transmitter.

Turn MASTER SWITCH on and check
ENGINE COOLANT temperature gage
for a reading.

if ENGINE COOLANT temperature gage
shows a minimum reading, place a
jumper wire from lead 34 to ground.
Check ENGINE COOLANT temperature
gage for reading.

Turn MASTER SWITCH OFF.

Does ENGINE COOLANT temperature gage show
minimum when not grounded and maximum when
grounded?

Replace engine coolant temperature
transmitter (see paragraph 6-19].

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or
may short across an electrical circuit and cause
severe burn or electrical shock.

1. Reconnect lead 34 to engine coolant
temperature transmitter.

2. Disconnect hull front indicator and switch
wiring harness from driver’s instrument
panel.

3. Place jumper wires from pin J to socket J
(lead 31C).

4. Turn MASTER SWITCH on and check
ENGINE COOLANT temperature gage for
reading.

5. If gage shows a minimum reading, place a

jumper wire from pin N (lead 34) to ground.

6. Check gage for reading.
7. Turn MASTER SWITCH OFF.

Does ENGINE COOLANT temperature gage show
minimum when not grounded, and maximum when
grounded?

Go to step D.

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continue

k. Engine Coolant Temperature Indicator (Gage)
Circuit-Continued

ENGINE COOLANT temperature indicator (gage)
needle fails to move or is unsteady; all other
gages operate properly-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or
may short across an electrical circuit and cause
severe burn or electrical shock.

Reconnect hull front indicator and switch

2. Disconnect lead 34 from ENGINE
COOLANT temperature gage.

3. Tum MASTER SWITCH on and check

ENGINE COOLANT temperature gage for

reading.

If ENGINE WATER TEMP gage shows a

minimum reading, use a jumper wire to

ground gage.

5. Check gage for reading.

6. Turn MASTER SWITCH OFF.

wiring harness to driver's instrument panel.

Does ENGINE COOLANT temperature gage show
minimum when not grounded, and maximum when
grounded?

‘

Replace driver's instrument panel
wiring harness (see/paragrapn 6-6).

Goto step F.
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or
may short across an electrical circuit and cause
severe burn or electrical shock.

D 1. Reconnect hull front indicator and switch SOCKET D
wiring harness to driver’s instrument panel.

2. Disconnect hull rear wiring harness from
engine disconnect bracket.

3. Turn MASTER SWITCH on and check
ENGINE COOLANT temperature gage for
reading.

4. If gage shows a minimum reading, place a
jumper wire from socket D (lead 34) to
ground.

5. Check gage for reading.

6. Turn MASTER SWITCH OFF.

Does ENGINE COOLANT temperature gage show
minimum when not grounded, and maximum when
grounded?

ENGINE DISCONNECT BRACKET

—<e>— <>

Go to step E.

Repair or replace lead 34 of engine
disconnect-to-instruments wiring

harness (see paragrapnh 6-30).
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2-13. TROUBLESHOOTING CHART-Continue

k. Engine Coolant Temperature Indicator (Gage)
Circuit-Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can caich on equipment and cause injury, or
may short across an electrical circuit and cause
severe burn or electrical shock.

E1.

6.
7.

Reconnect hull rear wiring harness to
engine disconnect bracket.
Remove engine access grille (see

Disconnect hull rear wiring harness from left
bulkhead disconnect.

Turn MASTER SWITCH on and check
ENGINE COOLANT temperature gage for
reading.

If gage shows a minimum reading, place a
jumper wire from socket H (lead 34) to
ground.

Check gage for reading.

Turn MASTER SWITCH OFF.

Does ENGINE COOLANT temperature gage show
minimum when not grounded, and maximum when
grounded?

<>

Repair or replace lead 34 of hull front
indicator and switch wiring hamess

(see paragraph 6-38).

Notify Direct Support Maintenance.
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TM 9-2350-230-20-1

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or
may short across an electrical circuit and cause DRIVER'S
severe burn or electrical shock. INSTRUMENT PANEL

F 1. Reconnect lead 34 to ENGINE COOLANT
temperature gage.

2. Disconnect lead 31C from ENGINE
COOLANT temperature gage.

3. Place red lead of multimeter in lead 31C
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Replace ENGINE COOLANT
temperature gage (see paragraph 6-6).

Replace driver’s instrument panel
wiring harness (see[paragraph 6-6).

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continued

I. Engine Oil Pressure Warning Light Circuit

The engine oil pressure warning light circuit consists of engine lo-oil pressure switch, circuit breaker, driver’s instrument
panel, and ENGINE OIL PRESSURE warning light.

Whenever the oil pressure drops below the 9 to 13 psi (62 to 90 kPa) range, the engine lo-oil pressure warning switch will
close and the ENGINE OIL PRESSURE warning light will light.
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

I. Engine Oil Pressure Warning Light Circuit-

ENGINE OIL PRESSURE warning light fails to

Continued light when engine oil pressure is low
Initial Setup
Tools Equipment Conditions

General mechanic’s tool kit [Appendix C, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
orb1)

Personnel Required

2

Engine access covers and grilles opened
(refer to TM 9-2350-230-10)

Air cleaner removed (seelparagraph 4-12 o 4-13)

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

l

A

1.
2.
3.

4,

Disconnect connector from ENGINE OIL
PRESSURE warning light.

Place red lead of multimeter in lead 31C
and black lead to ground.

Turm MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

yes @-

Replace ENGINE OIL PRESSURE
warning light (see[paragraph 6-6).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

B 1.  Reconnect connector to ENGINE OIL
PRESSURE warning light.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument
panel.

3. Place a jumper wire from pin J to socket J
(lead 31C).

4. Place red lead of multimeter in socket R
(lead 313) and black lead to ground.

5. Turn MASTER SWITCH on and check for
voltage.

6. Turn MASTER SWITCH OFF.

Is voltage present?

Replace driver's instrument panel

wiring harness (sed paragraph 6-6).
Reconnect hull front indicator and switch

1.
C wiring harness to driver’s instrument panel.

2. Disconnect hull rear wiring harness from
engine disconnect.

3. Place red lead of multimeter in socket G
(lead 313) and black lead to ground.

4, Turn MASTER SWITCH on and check for
voitage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Go to step E.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

I. Engine Oil Pressure Warning Light Circuit-

Continued

ENGINE OIL PRESSURE warning light fails to

light when engine oil pressure is low-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shock.

4,

5.

Reconnect hull rear wiring harness to
engine disconnect.

Disconnect lead 313 from engine lo-oil
pressure switch.

Place red lead of multimeter in lead 313
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turm MASTER SWITCH OFF.

Is voltage present?

—<> <>

Replace ENGINE OIL PRESSURE
switch (see[paragraph 6-19).

Repair or replace lead 313 of engine
disconnect-to-instruments wiring

harness (see_paragraph 6-30).
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CONTINUED FROM STEP C

‘Remove rings, bracelets, wristwatches, and neck

chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns

or electrical shock.

E 1.

2.

5.

6.

Reconnect hull rear wiring harness to
engine disconnect.
Remove engine access grille (see

).
Disconnect hull rear wiring harness from
left bulkhead disconnect.
Place red lead of multimeter in socket G
(lead 313) and black lead to ground.
Turn MASTER SWITCH on and check for
voltage.
Turm MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 313 of hull front
indicator and switch wiring harness

(see[paragraph 6-38).

[ Notify Direct Support Maintenance. |

END OF TASK
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2-13.TROUBLESHOOTING CHART-Continued

m. Engine Oil Temperature Warning Light Circuit

The engine oil temperature warning light circuit consists of engine oil temperature switch, circuit breaker, driver's
instrument panel, and ENGINE OIL TEMPERATURE warning light.
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TM 9-2350-230-20-1

2-13.

TROUBLESHOOTING CHART-Continued

m. Engine Oil Temperature Warning Light Circuit-

ENGINE OIL TEMPERATURE warning light fails to

Continued operate when engine oil temperature is high
Initial Setup
Tools Personnel Required

General mechanic’s tool kit [Appendix C, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

2

Equipment Conditions

Engine access covers and grilles opened (refer to
TM 9-2350-230-10)

A 1.

TEMPERATURE warning light.

and black lead to ground.

Disconnect connector from ENGINE OIL

2. Place red lead of multimeter in lead 31C

3. Turn MASTER SWITCH on and check for

voltage.
4. Tum MASTER SWITCH OFF.

Is voltage present?

Replace ENGINE OIL TEMPERATURE
warning light (see[paragraph 6-6).

CONTINUED ON NEXT PAGE

DRIVER'S
INSTRUMENT PANEL

LEAD 31C
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.

1 Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B 1. Reconnect connector to ENGINE OIL
TEMPERATURE warmning light.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument
panel.

3. Place a jumper wire from pin J to socket J
(lead 31C).

4. Place red lead of multimeter in socket Q
(lead 39) and black lead to ground.

5. Turm MASTER SWITCH on and check for
voltage.

6. Tum MASTER SWITCH OFF.

Is voltage present?

Replace driver’s instrument panel
wiring harness (se€ paragraph 6-6). |

C 1. Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel.

2. Disconnect lead 39 from engine oil
temperature switch.

3. Place red lead of multimeter in lead 39
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Tum MASTER SWITCH OFF.

Is voltage present?

Replace engine coolant temperature

switch (seq paragraph 6-T9).

TM 9-2350-230-20-1

DRIVER'S

INSTRUMENT PANEL SOCKET J

SOCKET Q

ENGINE OIL
TEMPERATURE
SWITCH

V7 2am=SICA,

L FEE
2 [ s —-—— " ) SIS

T

8 R ;,,ﬂ\\' >

LEAD 39

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continue

m. Engine Oil Temperature Warning Light Circuit-
Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

Reconnect lead 39 to engine ail
temperature switch.

D 1.

engine disconnect.
(lead 39) and black lead to ground.

voltage.
5. Turn MASTER SWITCH OFF.

2. Disconnect hull rear wiring harness from
3. Place red lead of multimeter in socket J

4, Turm MASTER SWITCH on and check for

s voltage present?

Notify Direct Support Maintenance.

Repair or replace lead 39 of engine
disconnect-to-instruments wiring

harness (sed paragraph 6-30}.

2-134

ENGINE OIL TEMPERATURE warning light fails to
operate when engine oil temperature is high-
Continued

SOCKET J

ENGINE DISCONNECT
BRACKET



CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

5.

6.

Reconnect hull rear wiring harness to engine
disconnect.

Remove engine access grille (see
paragraph 9-1).

Disconnect hull front indicator and switch
wiring harness from left bulkhead
disconnect.

Place red lead of multimeter in socket E
(lead 39) and black lead to ground.

Turn MASTER SWITCH on and check for
voltage. '

Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 39 of hull front
indicator and switch wiring harness

(seelparagraph 6-38).

Notify Direct Support Maintenance.

END OF TASK
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

n. Transmission Oil Temperature Warning Light
Circuit

The transmission oil temperature warning light circuit consists of transmission oil temperature switch, circuit breaker,
driver’s instrument panel, and transmission oil temperature warning light.

Whenever the oil temperature exceeds the temperature switch setting, the transmission oil temperature switch will close
and the TRANSMISSION OIL TEMPERATURE indicator light will light.
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

n. Transmission Oil Temperature Warning Light
Circuit-Continued

(1) TRANSMISSION OIL TEMPERATURE warning
light is lit; everything else appears normal

Initial Setup

Tools

General mechanic’s tool kit [Appendix C) item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

Personnel Required

2

Equipment Conditions

or 51) Air cleaner removed (seelparagraph 4-12| of 4-13)
Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.
LEAD 314

Al

3.

Disconnect lead 314 from transmission oil
temperature switch.

Tum MASTER SWITCH on, start engine, and
check TRANSMISSION OIL TEMPERATURE
warning light.

Turn engine and MASTER SWITCH OFF.

Is TRANSMISSION OIL TEMPERATURE waming

light fit?

<G>

Replace transmission high oil temperature

switch (seelparagraph 6-19).

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.

{ Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

PINI SOCKET |

B 1. Reconnect lead 314 to transmission oil
temperature switch.

2. Disconnect hull rear wiring harness from
engine disconnect bracket.

3. Place a jumper wire from pin | to socket |
(lead 22).

4. Turn MASTER SWITCH on, start engine, and
check TRANSMISSION OIL TEMPERATURE
warning light.

5. Turn engine and MASTER SWITCH OFF.

Is TRANSMISSION OIL TEMPERATURE warning ENGINE DISCONNECT
light 1it? BRACKET

Repair or replace lead 314 of engine
disconnect-to-instruments wiring
harness (se€ paragraph 6-30).

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

n. Transmission Oil Temperature Warning Light
Circuit-Continued

(1) TRANSMISSION OIL TEMPERATURE warning
light is lit; everything else appears normal
-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

DRIVER’S INSTRUMENT
PANEL

SOCKET J

C 1. Reconnect hull rear wiring harness to engine

disconnect bracket.

assembly.

3. Place a jumper wire from pin J to socket J

(lead 31C).

4, Turm MASTER SWITCH on, start engine, and
check TRANSMISSION OIL TEMPERATURE

warning light.

' 5. Tum engine and MASTER SWITCH OFF.

2. Disconnect hull front indicator and switch
wiring harness from driver’s instrument panel

Is TRANSMISSION OIL TEMPERATURE warning light lit?

Replace driver's instrument panel wiring

harness (see [paragraph 6-6).

CONTINUED ON NEXT PAGE

2-140



CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
1eck chains before working on any vehicle.
-Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

D 1.

7.

Reconnect hull front indicator and switch
wiring harness to driver's instrument panel
assembly.

Remove powerplant (see paragraph 3-2)).

Install ground hop equipment (see paragraph

Disconnect hull rear wiring harness from left
bulkhead disconnect.

Place a jumper wire from pin A to socket A
(lead 22).

Turn MASTER SWITCH on, start engine, and
check TRANSMISSION OIL TEMPERATURE
warning light.

Turn engine and MASTER SWITCH OFF.

-

S TRANSMISSION OIL TEMPERATURE warning light lit?

yes /no\
\/

Notify Direct Support Maintenance.

Repair or replace lead 314 of hull
front indicator and switch wiring

harness (seelparagraph 6-38].

END OF TASK
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

n. Transmission Oil Temperature Warning Light
Circuit-Continued

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

(2) TRANSMISSION OIL TEMPERATURE warning
light fails to operate when oil temperature is high

Personnel Required

A 1. Remove LED from TRANSMISSION OIL
TEMPERATURE warning light.
2. Place red lead of multimeter in center
contact and black lead to ground.
3. Turn MASTER SWITCH on and check for
voltage.
4. Turn MASTER SWITCH OFF.

Is voltage present?

—<e <>

Replace TRANSMISSION OIL
TEMPERATURE light bulb

(see[paragraph 6-6)1

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

move rings, bracelets, wristwatches, and
ck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4,

5.

Install LED in TRANSMISSION OIL
TEMPERATURE warning light.

Disconnect hull front indicator and switch
wiring harness from driver's instrument panel
assembly.

Place red lead of multimeter in socket J (lead
31C) and black lead to ground.

Turn MASTER SWITCH on and check

for voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

»

Gotostep E.

C

1.

5.

Reconnect hull from indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from circuit breaker
No. 6 output.

Place red lead of multimeter in circuit
breaker output and black lead to ground.
Turn MASTER SWITCH on and check

for voltage.

Turm MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 31C of hull
front indicator and switch wiring

harness (se€ paragraph 6-38)

CONTINUED ON NEXT PAGE

TM 9-2350-230-20-1

DRIVER'S INSTRUMENT
PANEL

SOCKET J

CIRCUIT BREAKER
NO. 6

LEAD 31C
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continue

n. Transmission Oil Temperature Warning Light (2) TRANSMISSION OIL TEMPERATURE warning
Circuit-Continued light fails to operate when oil temperature is high
-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

D 1. Reconnect lead 31C to circuit breaker No. 6
output.

2. Disconnect lead 111 from circuit breaker
No. 6 input.

3. Place red lead of multimeterinlead 111 and
black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turm MASTER SWITCH OFF.

LEAD 111

CIRCUIT BREAKER
Is voltage present? NO.6

Replace circuit breaker No. 6 (see
paragraph 6-14).

Troubleshoot master relay circuit (see

| paragraph 2-13a).
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4,

5.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from TRANSMISSION
OIL TEMPERATURE warning light.

Place red lead of multimeter in lead 31C and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Replace TRANSMISSION OIL )
TEMPERATURE warning light assembly
(see paragraph 6-6).

TM 9-2350-230-20-1

DRIVER'S INSTRUMENT
PANEL

LEAD 31C

harness (sed paragraph 6-6

Replace driver's instrument panel wiring
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

0. Transmission Oil Pressure Warning Light Circuit

The transmission oil pressure warning light circuit consists of transmission oil pressure switch, circuit breaker, driver's
instrument panel, and TRANSMISSION OIL PRESSURE warning light.

Whenever the oil pressure drops below 4 to 8 psi (28 to 55 kPa), the transmission oil pressure switch will close and the
TRANSMISSION OIL PRESSURE warning light will light.
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

0. Transmission Oil Pressure Warning Light Circuit (1) TRANSMISSION OIL PRESSURE warning

-Continued light is lit; everything else appears normal

Initial Setup Personnel Required

Tools 2

General mechanic’s tool kit [Appendix C), item 16)

Multimeter or STE/ICE-R test set [Appendix G, item 30 Equipment Conditions

or 51) Air Cleaner removed (see [paragraph 4-12]or 4-13)
WARNING

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A 1. Disconnect lead 315 from transmission oil

pressure switch.

2. Turn MASTER SWITCH on, start engine, and
check TRANSMISSION OIL PRESSURE
warning light.

3. Turn engine and MASTER SWITCH OFF.

Is TRANSMISSION OIL PRESSURE warning light fit?

| TRANSMISSION OIL
| PRESSURE SWITCH ;
D

|

Replace transmission oil pressure
switch (see

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1
CONTINUED FROM STEP A

I

.Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

SOCKET 1

B 1. Reconnect lead 315 to transmission oil
pressure switch.

2. Disconnect hull rear wiring harness from
engine disconnect bracket.

3. Place a jumper wire from pin | to socket |
(lead 22).

4. Turn MASTER SWITCH on, start engine, and
check TRANSMISSION OIL PRESSURE
indicator light.

5. Turmn engine and MASTER SWITCH OFF.

Is TRANSMISSION OIL PRESSURE warning light lit? ENGINE DISCONNECT

Repair or replace lead 315 of engine
disconnect-to-instruments wiring

harness (seq paragraph 6-30]

C 1. Reconnect huli rear wiring harness to engine
disconnect bracket.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument panel
assembly.

3. Place a jumper wire from pin J to socket J
(lead 31C).

4. TurnMASTER SWITCH on, startengine, and
check TRANSMISSION OIL PRESSURE
warning light.

5. Turn engine and MASTER SWITCH OFF.

Is TRANSMISSION OIL PRESSURE warning light lit?

DRIVER'S INSTRUMENT
PANEL

Replace driver's instrument panel wiring
harness (seq paragraph 6-6)]

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

0. Transmission Oil Pressure Warning Light Circuit (1) TRANSMISSION OIL PRESSURE warning
-Continued light is lit; everything else appears normal
-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

D 1. Reconnect hull front indicator and switch

wiring harness to driver’s instrument panel.

2. Remove engine access grille (see paragraph

3. Disconnect hull rear wiring harness from left
bulkhead disconnect.

4. Place a jumper wire from pin A to socket A
(lead 22).

5. Turn MASTER SWITCH on, start engine, and
check TRANSMISSION OIL PRESSURE
warning light.

6. Turn engine and MASTER SWITCH OFF.

SOCKET A

Is TRANSMISSION OIL PRESSURE warning light lit?

LEFT BULKHEAD

.

Notify Direct Support Maintenance.

Repair or replace lead 315 of hull
front indicator and switch wiring

harness (see[paragraph 6-38).

END OF TASK
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TM 9-2350-230-20-1

(2) TRANSMISSION OIL PRESSURE warning
light fails to operate when oil temperature is high

Initial Setup

Tools Personnel Required
General mechanic’s tool kit [Appendix Cl, item 16) 2

Multimeter or STE/ICE-R test set [Appendix G, item 30

or51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A 1. Remove light bulb from TRANSMISSION

i OIL PRESSURE warning light.

2. Place red lead of multimeter in center
contact and black lead to ground.

3. Turn MASTER SWITCH on and check for
voltage.

4. Turn MASTER SWITCH OFF.

Is voitage present?

Tpes> )

Replace TRANSMISSION OIL
PRESSURE warning light bulb (see

| paragraph 6-6).

DRIVER'S INSTRUMENT
PANEL

CONTINUED ON NEXT PAGE

2-151



TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

0. Transmission Oil Pressure Warning Light Circuit

-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4.

5.

Install light bulb in TRANSMISSION OIL
PRESSURE warning light.

Disconnect hull front indicator and switch
wiring harness from driver's instrument panel
assembly.

Place red lead of muitimeter in socket J (lead
31C) and black lead to ground.

Turn MASTER SWITCH on and check

for voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

<> <o

Go to step E.

CONTINUED ON NEXT PAGE
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light fails to operate when oil temperature is high
-Continued

SOCKET ¥
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C1.

4.

5.

Reconnect hull from indicator and switch
wiring harness to driver’s instrument panel
assembly. _
Disconnect iead 31C from circuit breaker
No. 6 output.

Place red lead of multimeter in circuit
breaker output and black lead to ground.
Turn MASTER SWITCH on and check

for voltage.

Turm MASTER SWITCH OFF,

Is voltage present?

Repair or replace lead 31C of hull
front indicator and switch wiring

harness (seelparagraph 6-38).

D 1.

2.

3.

4.

5.

Reconnect lead 31C to circuit breaker No. 6
output. ’
Disconnect lead 111 from circuit breaker
No. 6 input. .

Place red lead of multimeter in lead 111 and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

LEAD 31C

TM 9-2350-230-20-1

CIRCUIT BREAKER
NO. 6

Is voltage present?

Replace circuit breaker No. 6 (see

| paragraph 6-14).

Troubleshoot master relay circuit

(sed paragraph 2-13b(1)).

2-153

LEAD 111

CIRCUIT BREAKER
NOC. 6



TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

0. Transmission Oil Pressure Warning Light Circuit

-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4.

5.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from TRANSMISSION
OIL PRESSURE warning light.

Place red lead of multimeter in lead 31C and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turmn MASTER SWITCH OFF.

Is voltage present?

.

Replace TRANSMISSION OIL
PRESSURE warning light assembly (see

| paragraph 6-6).

Replace driver's instrument panel wiring

harness (se¢ paragraph 6-6)

END OF TASK

(2) TRANSMISSION OIL PRESSURE warning light
fails to operate when oil temperature is high -
Continued

DRIVER'S INSTRUMENT
PANEL



TM 9-2350-230-20-1

p. Fuel Indicator Circuit

The fuel level indicator circuit consists of a 15 A circuit breaker, fuel indicator, fuse, upper fuel level transmitter, and
driver’s instrument panel.

When the MASTER SWITCH is turned on, current flows from the master relay through the circuit breaker to the fuel leave
indicator in the driver's indicator panel, then from the driver's indicator panel through the fuse to the upper fuel tank
transmitter and returns to the driver’s indicator panel.

The fuel transmitter is actuated by fuel level in the fuel tank and varies resistance in the circuit, giving a direct reading on
the fuel level indicator compatible with the total quantity of remaining fuel.
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

p. Fuel Indicator Circuit-Continued

DRIVER'S
INSTRUMENT

PANEL

CIRCUIT

BREAKERS \

LEFT BULKHEAD

DISCONNECT\

Tl

LEFT FUEL_—~"|
TRANSMITTER > =
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TM 9-2350-230-20-1

(1) FUEL indicator (gage) needle fails to move or

is unsteady

; all other gages operatre properly

INITIAL SETUP:

Tools

General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle,
Jewelry can catch on equipment and cause

| injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A

-t

4,
5.

Disconnect lead 32A from FUEL gage.
Turn MASTER SWITCH on and check
FUEL gage for a reading.

If.FUEL gage shows a maximum

reading, use a jumper wire to ground FUEL
gage.

Check FUEL gage for a reading.

Turn MASTER SWITCH OFF.

Does FUEL gage show minimum when grounded, and
maximum when not grounded?

yes , @——

Go to step F.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

p. Fuel Indicator Circuit-Continued (1) FUEL indicator (gage) needle fails to move or
is unsteady; all other gages operatre properly
-Continued

CONTINUED FROM STEP A
T

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

LEAD 31C

1. Reconnect lead 32A to FUEL gage.
B 2. Disconnect lead 31C from FUEL gage.
3. Place red lead of multimeter in lead 31C and
black lead to ground.
4. Turm MASTER SWITCH on and check for
voltage.
5. Turn MASTER SWITCH OFF.

Is voltage present?

|
I—— —— INSTR?J?}éEl?’lS’AN EL

Replabe FUEL gage (se¢ paragraph 6-6).

SOCKET J

C 1. Reconnect lead 31C to FUEL gage.

2. Disconnect hull front indicator and switch
wiring harness from driver’s instrument
panel.

3. Place red lead of multimeter in socket J
(lead 31C) and black lead to ground.

4, Turm MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

QR

N

/‘(gﬁ‘ P /o\.«"—%'/i |

Replace driver's instrument panel DRNVER'S
wiring harness (seg paragraph 6-6)| INSTRUMENT PANEL

Is voitage present?

/

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel.

2. Disconnect lead 31C from circuit breaker
No. 6 output.

3. Place red lead of multimeter in circuit
breaker output and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

e <>

Repair or replace lead 31C of huil front
indicator and switch wiring harness (see

paragraph 6-38).

E 1.

Reconnect lead 31C to circuit breaker No. 6

output.

2. Disconnect lead 111 from circuit breaker No.
6 input.

3. Place red lead of multimeter in lead 111
and black lead to ground.

4. Turm MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Replace circuit breaker No. 6 (see

[paragraph 6-14}.

TM 9-2350-230-20-1

X CIRCUIT BREAKER
NO.6

LEAD 31C

CIRCUIT BREAKER
NO. 6

lTroubleshoot master relay circuit (se¢ paragraph 2-13b[1)). __]
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2-13. TROUBLESHOOTING CHART-Continued

p. Fuel Indicator Circuit-Continued

(1) FUEL indicator (gage) needle fails to move or is

unsteady; all other gages operatre properly
Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

N -

6.
7.

Reconnect lead 32A to FUEL gage.
Remove engine access grille (see

Disconnect hull rear wiring harness from left
bulkhead disconnect.

Turn MASTER SWITCH on and check
FUEL gage for a reading.

If FUEL gage shows a maximum reading,

place jumper wires from socket P (lead 32A)
to ground and from socket Q (lead 32C) to
ground.

Check FUEL gage for a reading.

Turn MASTER SWITCH OFF.

Does FUEL gage show minimum when grounded,
and maximum when not grounded?

.

Repair or replace lead 32A of hull front
indicator and switch wiring harness (see

paragraph 6-38).

Notify Direct Support Maintenance.

END OF TASK

SOCKET P )

a((P

SOCKET &

LEFT BULKHEAD
DISCONNECT
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(2) FUEL indicator (gage) shows level for left fuel
tank but not for center fuel tank

INITIAL SETUP:
Tools Equipment Conditions
General mechanic’s tool kit [Appendix C), item 16) Engine access grille removed (see[paragraph 9-1).
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
infury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

LEFT

KUEL TRANSMIT:I'ER
\ 4

G
#

A 1. Disconnect lead 32A from left fuel
transmitter.

2. Turn MASTER SWITCH on and check FUEL
gage for a reading.

3. If FUEL gage shows a maximum
reading, place a jumper wire from lead 32A to
ground. —

4. Check gage for reading.

5. Turn MASTER SWITCH OFF.

Does FUEL gage show minimum when grounded, and
maximum when not grounded?

Replace left fuel transmitter (see
paragraph 6-20)]

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

p. Fuel Indicator Circuit-Continued (2) FUEL indicator (gage) shows level for left fuel
tank but not for center fuel tank[ Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B | 1. Reconnect lead 32A to left fuel transmitter.
Disconnect hull rear wiring harness from left
bulkhead disconnect.

3. Turm MASTER SWITCH on and check FUEL
gage for a reading.

4. If FUEL gage shows a maximum reading,
place a jumper wire from socket P (lead 32A)
to ground.

5. Check for a reading.

6. Turn MASTER SWITCH OFF.

Does FUEL gage show minimum when grounded, and
maximum when not grounded?

DISCONNECT

Repair or replace lead 32A of hull
front indicator and switch wiring

harness (see paragraph 6-38j.

Notify Direct Support Maintenance.

END OF TASK
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g. Dome Light Circuit

The dome light circuit consists of the dome light, resistor, and circuit breaker.

—vyﬂv—

o

DOME LIGHT

432 432
B8 521B

55
5218

;ﬁ;
AUXILIARY
OUTLET
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2-13. TROUBLESHOOTING CHART-Continued

g. Dome Light Circuitd Continued

- DOME LIGHT

mnch,r’é

BREAKERS T y

T3

A

o0 E: [E
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Driver’'s dome light fails to operate; all other
lights operate

INITIAL SETUP:

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Remove rings, bracelets, wristwatches, and neck chains
before working on any vehicle. Jewelry can catch on
equipment and cause injury, or may short across an
electrical circuit and cause severe burns or electrical
shocks.

A

W=

Remove dome light cover (se€ paragraph 6-25].
Remove lamp from socket assembly.

Place red lead of multimeter in center contact and
black lead to ground.

Turmn MASTER SWITCH and dome light switch on
and check for voltage.

Turn MASTER SWITCH and dome light switch
OFF.

Is voltage present?

<>

Replace lamp (see|paragraph 6-25)|

B

1.
2.

3.

4.
5

Install lamp in socket assembly.

Disconnect lead 432 from dome light

dimmer switch.

Place red lead of multimeter in lead 432

and black lead to ground.

Turmn MASTER SWITCH on and check for voltage.
Turn MASTER SWITCH OFF.

Is voltage present?

CONTINUED ON NEXT PAGE Go to step D.
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2-13. TROUBLESHOOTING CHART-Continued

g. Dome Light Circuitd Continued Driver’'s dome light fails to operate; all other lights
operateld Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shocks.

Reconnect lead 432 to dome light assembly.
Disconnect lead 432 from dome light assembly.
Place red iead of multimeter in connector

and black lead to ground.

4. Tum MASTER SWITCH on and check for voltage.
5. Turn MASTER SWITCH OFF.

C

W=

Is voltage present?

<>

{Paragraph 6-6 1

Repair dome light assembly (see
paragraph 6-25).

Repair or replace dimmer
switch and leads (see

| paragrapn €-23).
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shocks.

CIRCUIT BREAKER
. T NO. 3
D | 1. Reconnect lead 432 to dome light assembly. s
2. Disconnect lead 55/432/5218B from circuit . o .

breaker No. 3 output.

3. Place red lead of multimeter in circuit
breaker output and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

8|
LEAD 55/432/521B

Repair or replace lead 55/432/5218B of
hull front indicator and switch wiring
harness (seq paragraph 6-38).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

g. Dome Light Circuitd Continued Driver’'s dome light fails to operate; all other lights
operateld Continued

CONTINUED FROM STEP D

|

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry
can catch on equipment and cause injury, or may
short across an electrical circuit and cause
severe burns or electrical shocks.

CIRCUIT BREAKER
0.

E 1. Reconnect lead 55/432/521B to circuit
breaker No. 3 output.

2. Disconnect lead 111 from circuit breaker No.
3 input.

3. Place red lead of multimeter in lead 111
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present? \

Replace circuit breaker No. 3 (see

paragraph 6-14).
Troubleshoot master relay circuit
(see_paragraph 2-13b).
END OF TASK
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r. Service Headlights, Taillights, and Stoplight Circuit

The service headlights, taillights, and stoplight circuit consists of left and right headlights, left and right taillights, stoplight,
driver’s switch panel, high beam indicator light, and headlight dimmer switch.

When the MASTER SWITCH is on and the light switch is placed in SER LIGHT position, power is fed through dimmer
switch, low beam position, through service headlight low beam to ground, completing circuit. When dimmer switch is
placed in high beam position, power is fed through service headlight high beam to ground and high beam indicator light
through service blackout headlight high beam filament to ground, completing circuit. Power is also fed from light switch
through service taillight (in left taillamp) to ground, completing circuit. Power is also fed from light switch to stoplight switch
through light switch and service stoplight (in left taillamp) to ground, completing circuit.

When light switch is placed in SER LIGHT position, power is fed from light switch to stoplight switch, which when the
brakes are applied, feeds power through light switch and service stoplight (in left taillamp) to ground, completing the circuit.

LEFT RIGHT
HEADLIGHT HEADLIGHT

() )

2= 4 | EGFABED?J L?DEBAFGJ
DRIVER'S SWITCH PANEL 4 4 I 1]
Intalatadeded b etdelnduls a8 T bl g
. = DRIVER'S g - g
[ b INSTRUMENT
: - A . _PANEL _
| ZEDIK i !
41 | <5slE IHIGH BEAM! =
i =33l IINDICATOR!
! @(Arie I LIGHTS |
' N L)
1 (o)
I M}-424 : N
! [ =1
e - !
E
L 41——111 E
42 426
44 425
11
GFazs
LEFT BULKHEAD [ VU [ )RIGHT HE%%&E‘; c
DISCONNECT| VU || |BULKHEAD awiTod BI428e—
DISCONNECT E 406
1M F 425
)
t—m A
L—a4
42
K&
E— 43—
22 24
LEFT TAILLIGHT
& STOPLIGHT
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight Circuit

0 Continued
DIMMER SWITCH- STOPLIGHT SWITCH
DRIVER'S
INSTRUMENT === 1 ,
PANEL\ o : DRIVER'S
|__—SWITCH PANEL
I
:
iﬂ
z‘ _ 1
LEFT !U | 4 RIGHT
HEADLIGHT , (o HEADLIGHT
ASSEMBLY < ==, | _— ASSEMBLY
: 0
L LA
©
i
A
)
LEFT BULKHEAD
DISCONNECT
- i
im0
] ED
(] o) u
(o]
LEFT oo
TAILLIGHT : RIGHT
ASSEMBLY B I ] & 0 TAILLIGHT
ASSEMBLY
(g =
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(1) Headlights fail to operate; all other lights
operate

INITIAL SETUP:

Tools

General mechanic’s tool kit [Appendix C| item 16)

Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Personnel Required

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

L

SERVICE
HEADLIGHT

A 1. Remove four screws (1), four lockwashers
(2), and headiight cover (3).
2. Remove service headlight bulb.

-and black lead to ground.
4. Turn MASTER SWITCH on, light switch to
SER LIGHT position, and check for voltage.
5. Turn MASTER SWITCH and light switch
OFF.

3. Place red lead of multimeter in center contact

Is voltage is present?

—<e>— o>

Replace service headlight bulb

‘(see[paragraph 6-22})

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight Circuit (1) Headlights fail to operate; all other lights
[JContinued operate-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B 1. Remove four screws (4), four flat washers (5),
and release driver's switch panel (6) from

mounting brackets.

2. Disconnect hull front indicator and switch
wiring harness from light switch.

3. Place red lead of multimeter in socket F (lead
41) and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turm MASTER SWITCH OFF.

Is voltage is presemt? SOCKETF

Go to step 1.

DRIVER’S SWITCH
PANEL

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

l

Remove rings, bracelets, wristwatches, and

neck chains before working on any vehicle,

1 Jewelry can catch on equipment and cause

_injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C 1. Place a jumper wire from socket F (lead 41)
to socket M (lead 424).

2. Tum MASTER SWITCH on, light switch to
SER LIGHT position, and check headlights
for operation.

3. Tum MASTER SWITCH and light switch
OFF.

Do headlights operate?

Replace light switch (see

D 1. Reconnect hull front indicator and switch
wiring harness to light switch.

2. |Install driver's switch panel (6), four flat
washers (5), and four screws (4) to
mounting brackets.

3. Disconnect headlight wiring harness from
dimmer switch.

4. Place red lead of multimeter in socket G
(lead 424) and black lead to ground.

5. Turn MASTER SWITCH on, light switch to
SER LIGHT position, and check for voltage.

6. Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Go to step F.

CONTINUED ON NEXT PAGE

TM 9-2350-230-20-1

SOCKET F

SOCKET M J
DRIVER'S SWITCH

PANEL
N7
o —

SOCKET G

DIMMER SWITCH

Y
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight Circuit (1) Headlights fail to operate; all other lights
O Continued operateld Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

E 1. Reconnect headlight wiring hamess to
dimmer switch.

2. Disconnect hull front indicator and switch
wiring harness from headlight wiring harness.

3. Place red lead of multimeter in socket E (lead
424) and black lead to ground.

4. Tum MASTER SWITCH on, light switch to
SER LIGHT position, and check for voltage.

5. Turn MASTER SWITCH and light switch
OFF.

Is voltage present?
‘% ‘ SOCKET E

Repair or replace lead 424 of headlight
wiring harness (see[paragraph 6-34).

Repair or replace lead 424 of huli front
indicator and switch wiring harness (see

paragraph 6-38).
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CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
1eck chains before working on any vehicle.

- Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

1.

Place a jumper wire from socket G (lead 424)
and socket F (lead 425) of dimmer switch
connector:

Turn MASTER SWITCH on, light switch to
SER LIGHT position, and check headlights
for operation.

Turn MASTER SWITCH and light switch
OFF.

Do headlights operate?

ReEIace dimmer switch (see paragraph

G

Reconnect headlight wiring harness to
dimmer switch.
Remove headlight assembly (see paragraph

Place red lead of multimeter in socket B (lead
425) and black lead to ground.

Turn MASTER SWITCH on and light switch
to SER LIGHT position, depress dimmer
switch, and check for voltage.

Place red lead of multimeter in socket A
(lead 426) and black lead to ground.

Check for voltage.

Turn MASTER SWITCH and light switch
OFF.

Is voltage present in both locations?

Replace headlight assembly

(se€ paragraph 6-22).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

Service Headlights, Taillights, and Stoplight Circuit
O Continued

(1) Headlights fail to operate; all other lights
operated Continued

CONTINUED FROM STEP G

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

1. Install headlight assembly (see paragraph

6-22).

Disconnect leads 425 and 426 of headlight
wiring harness from headlight mount
assembly.

Place red lead of multimeter in lead 426 and
black lead to ground.

Turn MASTER SWITCH on and light

switch to SER LIGHT position, and check for
voltage.

Place red lead of multimeter in lead 425 and
black lead to ground. A
Depress dimmer switch and check for voltage.
Turn MASTER SWITCH and light switch

Is voltage present?
"Replace dimmer switch (seelparagraph 6-9)l

Repair or replace ieads 425 and/or 426 of
headlight wiring harness (see paragraph 6-34).
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

Reconnect hull front indicator and switch
wiring harness to light switch.

Disconnect lead 41 of hull power wiring
harness from hull front indicator and switch
wiring harness.

Place red lead of multimeter in lead 41
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Install driver's switch panel (6), four flat
washers (5), and four screws (4) to
mounting brackets.

Is voltage present?

Repair or replace lead 41 of hull front
indicator and switch wiring harness (see

[paragraph 6-38)

Notify Direct Support Maintenance.

END OF TASK

TM 9-2350-230-20-1

DRIVER’'S SWITCH PANEL

LEAD 41
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight
Circuit O Continued

(2) Headlights operate on one beam only

Initial Setup

Tools

General mechanic’s tool kit (Appendix C, item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

or 51)

Personnel Required

2

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shocks.

|

Both headlight assemblies have identical wiring.
The following procedures apply to both left and
right headlight assemblies.

NOTE

l

A

=

6.

Remove headlight assembly (sek paragraph 6-22).
If low beam is inoperative, place red lead of
multimeter in socket A (lead 426) and black lead to
ground.

Turn MASTER SWITCH on, light switch to SER
LIGHT position, place dimmer switch in the low
beam position, and check for voltage.

If high beam is inoperative, place red lead of
multimeter in socket B (lead 425) and black lead to
ground.

Turn MASTER SWITCH on, light switch to SER
LIGHT position, place dimmer switch in the high
beam position, and check for voltage.

Turn MASTER SWITCH and light switch OFF.

Is voltage present?

Replace lamp (se€ paragraph 6-22}|

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
-neck chains before working on any vehicle.
| Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks,

B 1. Install headlight assembly (see paragraph
6-225

2. Disconnect headlight wiring harness from
dimmer switch.

3. If low beam is inoperative, place red lead of
muitimeter on pin E (lead 426) and black lead
on pin G (lead 424).

4. Place dimmer switch in low beam position,
and check for continuity.

5. If high beam is inoperative, place red lead of
multimeter on pin F (lead 425) and black lead
on pin G (lead 424).

6. Place dimmer switch in high beam position,
and check for continuity.

Is continuity present?

,

Replace dimmer switch (see
D graph 6-9)|

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight Circuit (2) Headlights operate on one beam only
O Continued O Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C 1. Reconnect headlight wiring harness to

dimmer switch.

2. Disconnect leads 425 and 426 of headlight @
wiring harness from headlight mount
assembly.

3. [f low beam is inoperative, place red lead of
muitimeter in lead 426 and biack lead
to ground.

4. Turn MASTER SWITCH on, light switch to
SER LIGHT position, and check for voltage.

5. If high beam is inoperative, place red lead of LEAD 426
multimeter in lead 425 and black lead to
ground.

6. Depress dimmer switch and check for
voltage.

7. Turmn MASTER SWITCH and light switch

PERSONNEL

OFF.

Is voltage present?

—< o>

Repair or replace leads 425 and/or
426 of headlight wiring harness
(seelparagraph 6-34).

Replace headlight mount assembly

(see[paragraph 6-9].

END OF TASK
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(3) Taillights fail to operate; all other lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

or 51)

Personnel Required

2

Equipment Conditions

Engine access covers and grilles open (refer to
TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A. 1.

5.

Loosen six screws (1) and remove taillight
cover (2).

Remove taillight bulb.

Place red lead of multimeter in center contact
and black lead to ground.

Turn MASTER SWITCH on, light switch to
SER LIGHT position, and check for voitage.
Turn MASTER SWITCH OFF.

Is voltage present?

'

Replace taillight bulb.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight Circuit (3) Taillights fail to operate; all other lights
0 Continued operated Continued

CONTINUED FROM STEP A

TAILLIGHT

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B 1. |Install taillight bulb in socket.
2. Install taillight cover (2) and tighten six
screws (1).
3. Remove four screws (3), four flat washers
(4), and release driver's switch panel (5) from

mounting brackets.
4. Disconnect hull front indicator and switch

wiring harness from light switch.

5. Place a jumper wire from socket F (lead 41)
to socket H (lead 42).

6. Turn MASTER SWITCH on, place light
switch to SER LIGHT position, and check
taillight for operation.

7. Turn MASTER SWITCH and light switch
OFF.

Does taillight operate?

Replace light switch assembly

(see[paragraph 6-7)]

CONTINUED ON NEXT PAGE

DRIVER’S SWITCH
PANEL
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CONTINUED FROM STEP B

_Remove rings, bracelets, wristwatches, and

| neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C

Reconnect hull front indicator and switch
wiring harness to light switch.

Install driver's switch panel (5), four flat
washers (4), and four screws (3) to
mounting brackets.

Open ground intercom door.

Disconnect lead 42 from left taillight
assembly.

Place red lead of multimeter in lead 42
and black lead to ground. :
Turn MASTER SWITCH on, light switch in

SER LIGHT position, and check for voltage.

Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

yes @—

Repair or replace lead 21 of left taillight
assembly (se¢ paragraph 6-30].

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight (3) Taillights fail to operate; all other lights
Circuit 0 Continued operateld Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

Reconnect lead 42 to left taillight assembly.

Remove engine access grille (see paragraph

9-1)]

3. Disconnect hull rear wiring harness from left
bulkhead disconnect.

4. Place red lead of muitimeter in socket B (lead
42) and black lead to ground.

5. Turn MASTER SWITCH on, light switch in
SER LIGHT position, and check for voltage.

6. Turn MASTER SWITCH and light switch

OFF.

O

Is voltage present?

LEFT BULKHEAD

DISCONNECT

Repair or replace lead 42 of hull
front indicator and switch wiring

harness (seelparagraph 6-38)]

motify Direct Support Maintenance. |

END OF TASK
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(4) Stoplight fails to operate; all other lights operate

Initial Setup
Tools
General mechanic’s tool kit [Appendix C| item 16) Personnel Required
Multimeter or STE/ICE-R test set (Appendix C} item 2
30 or 51)

Equipment Conditions
Engine access covers and grilles opened (refer to
TM 9-2350-230-10

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

STOPLIGHT

l A 1. Loosen six screws (1) and remove
taillight cover (2).

2 Remove stoplight buib.

3. Place red lead of multimeter in center
contact and black lead to ground.

4. Turn MASTER SWITCH on, light switch
to SER LIGHT position, and check for
voltage.

5. Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace stoplight bulb.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights, and Stoplight

Circuit

(4) Stoplight fails to operate; all other lights
operateld Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B

7.
8.

Install stoplight bulb in socket.

Install taillight cover (2) and tighten six
screws (1).

Disconnect two leads 423 from stoplight
switch.

Place red lead of multimeter in first lead 423
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Place red lead of multimeter in second lead
423 and black lead to ground.

Check for voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

| Go to step D. I

CONTINUED ON NEXT PAGE

STOPLIGHT

=l ~ == —
QAL Slaes
w._:@
o O
E"@ "--”" % { A
0 T=% -3» "'Mn.ou AR .-'
. [N P
Iy 30 I\ N
wesre o g
18 %
| Qe
~ /
1
@/ LEAD 423
STOPLIGHT SWITCH

LEAD 423

2-186



CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C

1.

2.

3.

Place a jumper wire from lead 423 to lead
423 at stoplight switch.

Turn MASTER SWITCH on and check
stoplight for operation.

Turn MASTER SWITCH OFF.

Does stoplight operate?

Replace stoplight switch (see

[mei%.

D

6.

7.

Reconnect both leads 423 to stoplight
switch.

Remove four screws (3), four flat washers
(4), and release driver's switch panel (5)
from mounting brackets.

Disconnect hull front indicator and switch
wiring harness from light switch.

Place a jumper wire from socket F (lead 41)
to socket K (lead 423).

Place red lead of multimeter in socket A
(lead 423) and black lead to ground.

Turn MASTER SWITCH on, press brake
pedal, and check for voitage.

Turn MASTER SWITCH OFF.

Is voltage present?

yes

Repair or replace lead 423 of huli
front indicator and switch wiring
harness (seg paragraph 6-38).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

r. Service Headlights, Taillights,
Circuit] Continued

and Stoplight

(4) Stoplight fails other

operateld Continued

to operate; all lights

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

|

E 1. Place jumper wires from socket F (lead 41) to
socket K (lead 423) and from socket A (lead
423) to socket C {lead 44).
2. Turn MASTER SWITCH on, apply brake
pedal, and check stoplight for operation.
3. Turn MASTER SWITCH OFF.

SOCKET K °

SOCKET C DRIVER'S SWITCH

PANEL

Does stoplight operate?

Replace stoplight switch (see

paragraph 6-17)
F 1. Reconnect hull front indicator and switch wiring
harness to light switch.
2. Install driver's switch panel (5), four flat washers
(4), and four screws (3) to mounting bracket.
3. Open ground intercom door.
4. Disconnect lead 44 from left taillight assembly.

lead to ground.

6. Turn MASTER SWITCH on, light switch in SER
LIGHT position, and check for voitage.

7. Turn MASTER SWITCH and light switch OFF.

5. Place red lead of multimeter in lead 44 and black

Is voltage present?

Repair or replace lead 22 of left taillight
assembly (see[paragraph 6-26)]

CONTINUED ON NEXT PAGE

TAILLIGHT

2-189



CONTINUED FROM STEP E

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4.

5.

6.

1.
G 2,

3.

- Reconnect lead 44 to left taillight assembly.
Remove engine access grille (see paragraph
[9-T}1
Disconnect hull rear wiring harness from left
bulkhead disconnect.
Place red lead of multimeter in socket U (lead
44) and black lead to ground.
Turn MASTER SWITCH on, light switch in
SER LIGHT position, and check for voltage.
Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

,

Repair or replace lead 44 of hull
front indicator and switch wiring

harness (sed paragraph 6-38).

Notify Direct Support Maintenance.
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit

The BO markers and BO drive lights circuit consists of left and right headlights, left and right taillights, dimmer switch,

BO/IR switch, and driver’s switch panel.

When MASTER SWITCH is on and light switch is placed in "BO MARKER" position, power is fed through both front and

rear BO marker lights to ground, completing the circuit.

When the MASTER SWITCH is on and the light switch is placed in "BO DRIVE" position, power is fed to all BO marker
lights to ground, completing circuit. Power is also fed to the BO/IR selector switch. When the BO/IR selector switch is
placed in "BO" position, power is fed through BO drive light (in left headlight) to ground, completing the circuit.
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2-13. TROUBLESHOOTING CHART-Continued

S. BO Markers and BO Drive Lights
Circuit Continued

(1) Front BO marker lights fail to operate; all other
lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)

Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Personnel Required

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A |1. Remove four screws (1), four lockwashers
(2), and headlight cover (3).

2. Remove BO marker bulb.

3. Place red lead of multimeter in center contact
of socket and black lead to ground.

4. Turn MASTER SWITCH on, light switch to
BO MARKER position, and check for voltage.

5. Turn MASTER SWITCH and light
switch OFF.

Is voltage present?

Replace BO marker bulb
(seelparagraph 6-22)

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and

. neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B

-t
.

7.

Install BO marker bulb.

install headlight cover (3), four lockwashers
(2), and four screws (1).

Remove four screws (4), four flat washers (5),
and release driver's switch panel (6) from
mounting bracket.

Disconnect hull front indicator and switch
wiring harness from light switch.

Place a jumper wire from socket F (lead 41) to
socket E (lead 43/48).

Turn MASTER SWITCH on, light switch to BO
MARKER position, and check front BO marker
lights for operation.

Turn MASTER SWITCH and light switch OFF.

Do front BO marker lights operate?

(se

Replace light switch assembly

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit-Continued

(1) Front BO marker lights fail to operate; all
other lights operate-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C

Reconnect hull front indicator and switch
wiring harness to light switch.

Install driver’s switch panel (6), four flat
washers (5), and four screws (4) to mounting
brackets.

Remove headlight assembly (see paragraph

622

Place red lead of multimeter in socket F (lead
48) and black lead to ground.

Turn MASTER switch on, light switch in BO
MARKER position, and check for voltage.
Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace headlight assembly (see

paragraph 6-22).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

D‘I.

2.

Install headlight assembly (see paragraph

Disconnect lead 48 of headlight wiring
harness from headlight mount wiring
harness.

Place red lead of multimeter in lead 48 and
black lead to ground.

Turn MASTER SWITCH on, light switch to
BO MARKER position, and check for voltage.
Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace headlight mount
assembly (see[paragraph 6-22).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit-Continued (1) Front BO marker lights fail to operate; all
other lights operate-Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

E 1. Reconnect lead 48 of headlight wiring
harness to headlight mount wiring harness.
2. Disconnect front hull indicator and switch
wiring harness from headlight wiring hamess.
3. Place red lead of multimeter in socket D (lead
48) and black lead to ground.
4. Turn MASTER SWITCH on, light
switch to BO MARKER position, and check
for voltage.
5. Turm MASTER SWITCH and light
switch OFF.

Is voltage present? \
'g ‘@ SOCKET D

Repair or replace lead 48 of
headlight wiring harness (see
paragraph 6-34).

Repair or replace lead 43/48 of hull
front indicator and switch wiring
harness (see paragraph 6-38).

END OF TASK
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(2) Rear BO marker lights fail to operate; all
other lights operate

Initial Setup
Personnel Required

Tools 2
General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

BO MARKER
Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A 1. Loosen six screws (1) and remove ,
taillight cover (2). .
2. Remove BO marker bulb. ———— {@7\
3. Place red lead of multimeter in center contact ———
of socket and black lead to ground.
4. Turn MASTER SWITCH on, light switch to
BO MARKER position, and check for voltage.
5. Tum MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace BO marker bulb (see BO MARKER
[paragraphs 6-26land|[6-27).] ; _ SOCKET
=) <

CONTINUED ON NEXT PAGE

2-197



TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit-Continued (2) Rear BO marker lights fail to operate; all
other lights operate-Continued

CONTINUED FROM STEP A

BO MARKER

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

B 1. Install BO marker assembly.

2. Install taillight cover (2) and tighten six
screws (1).

3. Remove four screws (3), four flat washers
(4), and driver’s switch panel (5) from
mounting brackets.

4, Disconnect hull front indicator and switch
wiring harness from light switch.

5. Place a jumper wire from socket F (lead 41)
to socket E (lead 43/48).

8. Tum MASTER SWITCH on, light switch to
BO MARKER position, and check rear BO
marker lights for operation.

7. Turn MASTER SWITCH and light switch
OFF.

Do rear BO marker lights operate?

—<e> <o

Replace light switch (see SOCKET F

paragraph 6-7)]

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and -
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

7.

Reconnect hull front indicator and switch
wiring harness to light switch.

Install driver's switch panel (5), four flat
washers (4), and four screws (3).

Open ground intercom door.

Disconnect lead 43 from left taillight assembly.
Place red lead of multimeter in lead 43 and
black lead to ground.

Turn MASTER SWITCH on, light switch to BO
MARKER position, and check for voltage.
Turn MASTER SWITCH and light switch OFF.

Is voltage present?

1L

Repair or replace lead 24 of left taillight
assembly (see .

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit- (2) Rear BO marker lights fail to operate; all
Continued other lights operate-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

LEFT BULKHEAD
DISCONNECT

D 1. Reconnect lead 43 to left taillight assembly. SOCKET 8
2. Remove engine access grille (see paragraph
[o-1)

3. Disconnect hull rear wiring harness from left
bulkhead disconnect.

4. Place red lead of multimeter in socket S
(lead 43) and black lead to ground.

5. Turn MASTER switch on, light switch to BO
MARKER position, and check for voltage.

6. Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Repair or replace iead 43 of hull front
indicator and switch wiring harness

(see[paragraph 6-38).

Notify Direct Support Maintenance.

END OF TASK
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(3) BO drive light fails to operate; all other lights
operate

Initial Setup Personnel Required
2

Tools

General mechanic’s tool kit (Appendix C, item 16)

Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

REFLECTOR

BO DRIVE
LIGHT BULB

A 1. Remove four screws (1), four lockwashers
(2), and headlight cover (3).

2. Remove reflector and BO drive light bulb.

3. Place red lead of multimeter in center contact
and black lead to ground.

4. Turn MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to BO
position, and check for voltage.

5. Tum MASTER SWITCH, light, and BC/IR
selector switches OFF.

Is voltage present?

Replace BO drive light bulb
(see[paragraph 6-22}

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

S.

BO Markers and BO Drive Lights Circuit-Continued

(3) BO drive light fails to operate; all other lights

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shocks.

B 1. Install reflector and BO drive light bulb.

(2), and four screws (1).

3. Remove four screws (4), four flat washers
(5), and release driver's switch panel (6)

from mounting bracket.

4. Disconnect hull front indicator and switch
wiring harness from driver's switch panel.
5. Place red lead of multimeter in socket D (lead

422) and black lead to ground.

6. Turn MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to BO

position, and check for voltage.

7. Tum MASTER SWITCH, light, BO/IR selector

switches OFF.

2. Install headlight cover (3), four lockwashers

Is voltage present?

— <>

| GotostepD. |

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
1 neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

TM 9-2350-230-20-1

DRIVER'S SWITCH
PANEL

C 1. Reconnect hull front indicator and switch
wiring harness to driver's switch panel.

2. Disconnect hull front indicator and switch
wiring harness from light switch.

3. Place a jumper wire from socket F to pin F
(lead 41).

4. Place red lead of multimeter on pin D (lead
422) and black lead to ground. :

5. Turn MASTER SWITCH on, light switch to
BO DRIVE position, and check for voltage.

6. Turn MASTER SWITCH and light switches
OFF. :

SOCKET F

I Is voltage present?

—<e> <>

Repair or replace lead 422 of hull front
indicator and switch wiring harness

(see[paragraph 6-38).

Replace light switch (see
paragraph 6-34
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit-Continued

(3) BO drive light fails to operate; all other lights
operate-Continued

CONTINUED FROM STEP B

o

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shocks.

D1.

2. Place red lead of multimeter on pin A (lead
422A) and black lead to ground.

3. Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
BO, and check for voltage.

4. Turn MASTER SWITCH, light and BO/IR

Place a jumper wire from socket D to pin D
(lead 422).

selector switches OFF

Is voltage present?

Jes

Go to step G.
E 1. Reconnect hull front indicator and switch
wiring harness to driver’'s switch panel.
2. Remove six screws (7), six flat washers
(8), and release cover (9) from driver's
switch panel (6).
3. Place red lead of multimeter on lead 422 on
BO/IR selector switch and black lead to ground.
4. Turm MASTER SWITCH on, light switch to
BO DRIVE position, and check for voltage.
5. Turn MASTER SWITCH and light switch OFF.
Is voltage present?

Replace driver’s switch panel wiring
harness (se€| paragraph 6-7)|

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP E

1 Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

LEAD 442A

F 1. Place red lead of multimeter on lead 422A on
BO/IR selector switch terminal and black lead

to ground.

2. Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
BO position, and check for voltage.

3. Turn MASTER SWITCH, light, and BO/IR
selector switches OFF. ‘

Is voltage present?

Replace driver's switch panel wiring
harness (see[paragraph 6-7).

Repilace BO/IR selector switch (see

| paragraph 6-7).
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit-Continued

(3)BO drive light fails to operate; all other lights
operate-Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can caich on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

4,

5.

6.

Reconnect hull front indicator and switch
wiring harness to light switch.

Install cover (9), six flat washers (8), and six
screws (7) to driver's switch panel (6).

Install driver’s switch panel (6), four flat
washers (5), and four screws (4) to mounting
bracket.

Remove headlight assembly (see paragraph
Place red lead of multimeter in socket G (lead
422A) and black lead to ground.

Tum MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switches to
BO position, and check for voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

Replace headlight assembly (see

paragraph 6-22).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP G

|

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
‘Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

H

1.

Install headlight assembly (see paragraph

Disconnect lead 422A of headlight wiring
harness from headlight mount wiring
harness.

Place red lead of multimeter in lead 422A
and black lead to ground.

Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch
to BO position, and check for voltage.
Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

O

PERSONNEL
HEATER

Is voltage present?

Replace headlight mount wiring
harness (see| paragraph 6-22)).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

s. BO Markers and BO Drive Lights Circuit--

Continued

(3) BO drive light fails to operate; all other lights-
operate Continued

CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
catch on equipment and cause injury, or may short
across an electrical circuit and cause severe burns
or electrical shocks.

Reconnect lead 422A of headlight wiring
harness to headlight mount wiring harness.
Disconnect hull front indicator and switch
wiring harness from headlight wiring harness.
Place red lead of multimeter in socket F (lead
422A) and black lead to ground.

Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
BO position, and check for voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF. :

Is voltage present?

Repair or replace lead 422A of headlight
wiring harness (seelparagraph 6-35).

Repair or replace lead 422A of hull front indicator
and switch wiring harness (see

END OF TASK
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t. BO (IR) Headlights Circuit

The BO (IR) headlights circuit consists of left and right headlights, driver's switch panel, high beam indicator light, BO/ R
selector switch, and headlight dimmer switch.

When the MASTER SWITCH is on and the light switch is placed in BO DRIVE position, power is fed to all BO marker
lights to ground, completing circuit. Power is also fed to the BO/IR selector switch. When the BO/IR selector switch is
placed in IR position, power is fed through the dimmer switch, low beam position, through service BO headlight low beam
to ground, completing circuit. When dimmer switch is placed in HIGH BEAM position, power is fed through service BO
headlight high beam to ground and high beam indicator light through service headlight high beam filament to ground,
completing the circuit.
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2-13. TROUBLESHOOTING CHART-Continued

t. BO (IR) Headlights Circuit-Continued
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(1) BO (IR) headlights fail to operate; all other
lights operate

Initial Setup Personnel Required
2
Tools
General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

BO (IR)
HEADLIGHT BULB

A 1. Remove four screws (1), four lockwashers
(2), and headlight cover (3).

2. Remove BO (IR) headlight bulb.

3. Place red lead of multimeter in center contact
and black lead to ground.

4. Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
IR position, and check for voltage.

5. Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage is present?

Replace BO (IR)
headlight bulb.

1)

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

t.  BO (IR) Headlights Circuit-Continued

(1) BO (IR) headlights fail to operate; all other
lights operate--Continued

CONTINUED FROM STEP A .

Remove rings, bracelets, wristwatches, and neck chains before working on any vehicle. Jewelry can catch
on equipment and cause injury, or may short across an electrical circuit and cause severe burns or

electrical shock.

—h

B

5.

6.

Install BO (IR) headlight bulb.

Remove four screws (4), four flat washers (5),

and release driver's switch panel (6) from
mounting brackets.

Disconnect hull front indicator and switch
wiring harness from driver's switch panel.
Place red lead of multimeter in socket D
(lead 422) and black lead to ground.

Turn MASTER SWITCH on, light switch to
BO DRIVE position, and check for voltage.

Turm MASTER SWITCH and light switch OFF.

Is voltage present?

Go to step D.

c1.

2.

5.

8.

Reconnect hull front indicator and switch
wiring harness to driver’s switch panel.
Disconnect hull front indicator and switch
wiring harness from light switch.

Place a jumper wire from socket F to pin F
(lead 41).

Place red lead of multimeter on pin D (lead
422) and black lead to ground.

Turn MASTER switch on, light switch in BO
DRIVE position, and check for voltage.
Turm MASTER SWITCH and light switch OFF.

Is voltage present?

Repair or replace lead 422 of hull front indicator
and switch wiring hamess (se¢ paragraph 6-38).

[ Replace light switch (se¢ paragraph 6-22) |
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
infury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

D

1.

2.

3.

4.

Place a jumper wire from socket D to pin D
(lead 422).

Place red lead of multimeter on pin C (lead
427/428) and black lead to ground.

Turn MASTER SWITCH on, light switch to
BO DRIVE, BO/IR selector switch to IR
position, and check for voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF. '

Is voltage present?

.

| Go to step G. I

E

1.

2.

Reconnect hull front indicator and switch

wiring harness to driver's switch panel.

Remove six screws (7), six flat washers (8),
and release cover (9) from driver’s switch
panel (6).

Place red lead of multimeter on lead 422 or
BO/IR selector switch and black lead to
ground.

Turn MASTER SWITCH on, light switch

to BO DRIVE position, and check for voltage.

Turn MASTER SWITCH and light
switches OFF.

Is voltage present?

yes

Replace driver’s switch panel wiring
harness (se€ paragraph 6-7).

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART--Continued

t. BO (IR)Headlights Circuit--Continued (1) BO (IR) headlights fail to operate; all
other lights operate--Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

LEAD 427/428

F 1. Place red lead of multimeter on lead 427/
428 on BOV/IR selector switch and black lead

to ground.

2. Turm MASTER SWITCH on, light
switch to BO DRIVE, BO/IR selector switch to
IR position, and check for voltage.

3. Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

<>

Replace driver’s switch panel wiring
harness (sed paragraph 6-7).

Repiace BO/IR selector switch (see
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CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
~neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

G 1. Reconnect hull front indicator and switch
wiring harness to driver’s switch panel.

2. Install cover (9), six flat washers (8), and six
screws (7) to driver’s switch panel (6).

3. Install driver's switch panel (6), four flat
washers (5), and four screws (4) to mounting
brackets.

4. Disconnect headlight wiring harness from
dimmer switch.

5. Place red lead of multimeter in socket C
(lead 427/428) and black lead to ground.

6. Turn MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to IR
position, and check for voitage.

7. Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

l Gotostepl. 1

CONTINUED ON NEXT PAGE

SOCKET C
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2-13. TROUBLESHOOTING CHART---Continued

t.

BO (IR) Headlights Circuit--Continued

TM 9-2350-230-20-1

(1) BO (IR) headlights fail to operate; all
other lights operate--Continued

CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

H

Reconnect headlight wiring harness to
dimmer switch.

Disconnect hull front indicator and switch
wiring harness from headlight wiring harness.
Place red lead of multimeter in socket B
(lead 427/428) and black lead to ground.
Turn MASTER SWITCH on, light switch in BO
DRIVE position, BO/IR selector switch in IR
position, and check for voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

Repair or replace lead 427/428
of headlight wiring harness (see

).

Repair or replace lead 427/428 of hull front
indicator and switch wiring harness (see
[paragraph 6-38).
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CONTINUED FROM STEP G

. Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

-

SOCKET C
| 1. Place a jumper wire from socket C (lead 427/
428) to socket A (lead 428) of dimmer switch SOCKET A

connector.

2  Turn MASTER SWITCH on, light switch to
BO DRIVE, BO/IR selector switch 1o IR
position, and check headlights for operation.

3. Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

DIMMER SWITCH

Do headlights operate?

Replace dimmer switch

(sed paragraph 6-9).

J 1. Reconnect headlight wiring harness to
dimmer switch.

2. Remove headlight assembly (see paragraph

3. Place red lead of multimeter in socket D
(lead 428) and black lead to ground.

4. Tum MASTER SWITCH on, light switch to
BO DRIVE, BO/IR selector switch to IR
position, and check for voltage.

5. Turn MASTER SWITCH, light and BO/IR
selector switches OFF.

Is voltage present?

Replace headlight assembly
(sedlparagraph 6-22)

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART--Continued

t. BO (IR)Headlights Circuit--Continued (1) BO (IR) headlights fail to operate; all
other lights operate--Continued

CONTINUED FROM STEP J

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

K 1. Install headlight assembly (see paragraph @
—6:22). | e
2 Disconnect leads 427 and 428 of headlight B

wiring harness from headlight mount
assembly.

3. Place red lead of multimeter in lead 428 and
black lead to ground.

4. Turn MASTER SWITCH on, light switch
to BO DRIVE, BO/IR selector switch to IR
position, and check for voltage. LEAD 428

5. Place red lead of multimeter in lead 427 and
black lead to ground.

6. Depress dimmer switch and check for
voltage.

7. Turm MASTER SWITCH, light, and BO/IR
selector switches OFF.

LEAD 427

Is voltage present?

Replace headlight mount assembly
(seg paragraph 6-22).

Repair or replace leads 427 and/or 428
of headlight wiring harness (see
[ paragrapn 6-34).

END OF TASK
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(2) BO (IR) headlights operate on one
beam only

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Personnel Required

2

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A 1.

Remove clamp (1) and headlight assembly
(2).

If low beam is inoperative, place red lead of
multimeter in socket D (lead 428) and black
lead to ground.

Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
IR position, place switch in the low beam
position, and check for voltage.

If high beam is inoperative, place red lead of
multimeter in socket E (lead 427) and black
lead to ground.

Depress dimmer switch and check for
voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

Replace lamp (sée

paragraph 6-22).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART--Continued

t. BO (IR) Headlights Circuit--Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

8.

install headlight assembly (2) and clamp
(1).

Disconnect headlight wiring harness from
dimmer switch.

If low beam is inoperative, place red lead
of multimeter on pin A (lead 428) and
black lead on pin C (lead 427/428).
Place dimmer switch in low beam
position, and check for continuity.

If high beam is inoperative, place red lead
of multimeter on pin B (lead 427) and
black lead on pin C (lead 427/428).
Depress dimmer switch and check for
continuity.

Is continuity present?

Replace dimmer switch (see

paragraph 6-9).

CONTINUED ON NEXT PAGE
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(2) BO (IR) headlights operate on one
beam only--Continued




CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

c 1. Reconnect headlight wiring harness to
dimmer switch.

2. Disconnect leads 427 and 428 of headlight
wiring harness from headlight mount
assembly.

3. If low beam is inoperative, place red lead of
multimeter in lead 428 and black lead to
ground.

4. Tum MASTER SWITCH on, light switch in
BO DRIVE position, BO/IR selector switch in
IR position, place dimmer switch in low
position, and check for voltage.

5. | high beam is inoperative, place red lead of
multimeter in lead 427 and black lead to
ground.

6. Depress dimmer switch and check for
voltage.

7.- Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Is voltage present?

Replace headlight mount assembly

(see[paragraph 6-22).

Repair or replace leads 427 and/or
428 of headlight wiring harness (see

[ paragraph 6-34).

END OF TASK
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2-13. TROUBLESHOOTING CHART--Continued

t. BO (IR) Headlights Circuit--Continued

TM 9-2350-230-20-1

(3) Left or right BO (IR) headlight fails to
operate; all other lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Personnel Required
2

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

i

A

Disconnect headlight wiring harness from
dimmer switch.

Place a jumper wire from socket C (lead
427/428) to socket A (lead 428).

Turn MASTER SWITCH on, place light
switch in BO DRIVE position, BO/IR
selector switch to IR position, and check
BO headlight for operation.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

Does BO headlight operate?

.

Replace dimmer switch (see

[paragraph 6-9).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

. Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

TM 9-2350-230-20-1

B

Reconnect headlight wiring harness to
dimmer switch.

Remove clamp (1) and headlight assembly
2).

If low beam is inoperative, place red lead of
multimeter in socket D (lead 428) and black
lead to ground.

Turm MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch to
IR position, place dimmer switch in low beam
position, and check for voltage.

If high beam is inoperative, place red lead of
multimeter in socket E (lead 427) and black
lead to ground.

Depress dimmer switch and check for
voltage.

. Turm MASTER SWITCH, light, and BO/IR

selector switches OFF.

SOCKET D

Is voltage present?

e

Replace lamps (see

[[paragraph 6-22].

CONTINUED ON NEXT PAGE

SOCKET E
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TROUBLESHOOTING CHART--Continued

BO (IR) Headlights Circuit--Continued

TM 9-2350-230-20-1

(3) Left or right BO (IR) headlight fails to
operate; all other lights operate--Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C

Install headlight assembly (2) and clamp (1).
Disconnect leads 427 and 428 of headlight
wiring harness from headlight mount
assembly.

If low beam is inoperative, place red lead of
multimeter in lead 428 and black lead to
ground.

Turn MASTER SWITCH on, light switch in
BO DRIVE position, BO/IR selector switch
in IR position, place dimmer switch in low
position, and check for voltage.

if high beam is inoperative, place red lead of
muitimeter in lead 427 and black lead to
ground.

Depress dimmer switch and check for
voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF.

PERSTUNKEL

WEATER
Blremn

Is voltage present?

.

Replace headlight mount assembly
(see[paragraph 6-22).

Repair or replace leads 427 and/or
428 of headlight wiring harness (see

paragraph 6-34).

END OF TASK
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(4)

IR indicator light fails to operate; all

other lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A

Remove four screws (1), four flat washers
(2), and release driver's switch panel (3)
from mounting bracket.

Remove six screws (4), six flat washers (5),
and release cover (6) from driver's switch
panel (3).

Place red lead of multimeter on lead 427L/
428 on IR indicator light and black lead to
ground.

Turn MASTER SWITCH on, light switch

to BO DRIVE position, BO/IR selector switch
to IR position, and check for voltage.

Turn MASTER SWITCH, light, and BO/IR
selector switches OFF,

Is voltage present?

Replace IR indicator light (see

D » .
/

Replace driver’'s switch panel wiring

harness (sed paragraph 67).

END OF TASK

2-225




TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART--Continued

u. BO (IR) Stoplight Circuit

The BO (IR) stoplight circuit consists of a BO stoplight in the right taillight, driver’s switch panel, stoplight switch, and light
switch.

When the light switch is placed in BO DRIVE position, power is fed to all BO marker lights to ground, completing circuit.

Power is also fed from light switch to the stoplight switch; when stoplight switch is closed, power is fed from stoplight
switch through light switch to the BO stoplight (in right taillight) to ground, completing circuit.

_______________ O

S ZOITMA»OM

LEFT BULKHEAD
DISCONNECT T

TAILLIGHT
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2-13. TROUBLESHOOTING CHART--Continued

u. BO (IR) Stoplight Circuit--Continued BO (IR) stoplight fails to operate; all other lights
operate
Initial Setup
Tools Equipment Conditions
General mechanic’s tool kit [Appendix C| item 16) Engine access covers and grilles open (refer to
Multimeter or STE/ICE-R test set [Appendix 4, item 30 TM 9-2350-230-10)
or51
WARNING BO (R)
Remove rings, bracelets, wristwatches, and STOPLIGHT BULB

neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

A 1. Loosen six screws (1) and remove taillight
cover (2).

2. Remove BO (IR) stoplight bulb.

3. Place red lead of multimeter in center contact
of socket and black lead to ground.

4. Turn MASTER SWITCH on, light switch to
BO DRIVE position, BO/IR selector switch
to IR position, apply parking brake, and
check for voltage.

5. Tum MASTER SWITCH and light switch
OFF.

Is voltage present?

<> <>

Replace BO (IR) stoplight
bulb (seq paragraph 6-27).

BO STOPLIGHT
SOCKET

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
. neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit

and cause severe burns or electrical shocks.
TAILLIGHT

Install BO (IR) stoplight bulb.
Open ground intercom door.

W

Disconnect lead 45 from taillight lead

assembiy.

4. Place red lead of multimeter in lead 45 and
black lead to ground.

5. Tum MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to IR
position, apply parking brake, and check for
voltage.

8. Turm MASTER SWITCH and light switch OFF.

Is voltage present?

Repair or replace lead 45 of taillight
lead assembly (se¢ paragraph 6-28).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART--Continued

u. BO (IR) Stoplight Circuit--Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

I

TM 9-2350-230-20-1

BO (IR) stoplight fails to operate; all other lights
--Continued

C

N -

6.

Reconnect lead 45 to taillight assembly.
Remove four screws (3), four flat washers (4),
and release driver's switch panel (5).
Disconnect hull front indicator and switch
wiring harness from light switch.

Place a jumper wire from socket F (lead 41)
to socket N (lead 45).

Turn MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to IR
position, apply parking brake, and check BO
stoplight for operation.

Turn MASTER SWITCH and light switch OFF.

Does BO (IR) stoplight operate?

Replace light switch

(see paragraph 6-22).

CONTINUED ON NEXT PAGE

2-230

SOCKETF

DRIVER'S SWITCH PANEL



CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
‘Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

TM 9-2350-230-20-1

D

1. Reconnect hull front indicator and switch
wiring harness to light switch.

2. Install driver's switch panel (5), four flat
washers (4), and four screws (3).

3. Remove engine access cover (see paragraph

[o-11]

4. Disconnect hull rear wiring harness from left
bulkhead disconnect.

5. Place red lead of multimeter in socket T
(lead 45) and black lead to ground.

6. Turn MASTER SWITCH on, light switch to BO
DRIVE position, BO/IR selector switch to IR
position, apply parking brake, and check for
voltage.

7. Turm MASTER SWITCH and light
switch OFF,

Is voltage present?

Notify Direct Support Maintenance.

Repair or replace lead 45 of hull front
indicator and switch wiring harness

(see[ paragraph 6-38).

END OF TASK
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2-13. TROUBLESHOOTING CHART--Continued

v. Instrument Panel/Driver’s Switch Panel
Light Circuit

The instrument panel/driver's switch panel light circuit consists of the light switch, driver's switch panel light, and two
instrument panel lights.

When the MASTER SWITCH is on power is supplied from the master relay to the light switch, operation of the panel light
lever on the light switch will feed power to the instrument panel and driver's switch panel lights.

12B

DRIVER'S SWITCH PANEL
—12 432A
l— e et S i
DRIVER'S

Do 4327 . INSTRUMENT PANEL
e L — e T L T e x
. }U—J —L g 8 B 432A— A > + > » '
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S MASTER z= ) | :
! SWITCH 3 ! {
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t LiGHT, 12L { = = = = !
] . ] - - |
] ! 1
I I 1
| 1 I
1
1

12 |
| 111

LEFT BULKHEAD[B C [ ] RIGHT BULKHEAD
DISCONNECT| B C {_J DISCONNECT
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2-13. TROUBLESHOOTING CHART-Continued

v. Instrument Panel/Driver’'s Switch Panel One or more panel lights fail to operate; all other
Light Circuit lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C) item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

DRIVER'’S INSTRUMENT
NOTE PANEL

The following procedure applies to both

driver’s instrument and driver’s switch panel

lights.

A 1. Remove panel light bulb.
2. Place red lead of multimeter in center contact
of socket and black lead to ground.
3. Tum MASTER SWITCH on, panel light switch
on, and check for voitage.
4. Turn MASTER SWITCH and panel light =
switch OFF.

Is voltage present?

Replace panel light bulb (see
[paragraphs 6-6 bri6-7).

For driver's switch panel, go to step B.
For driver’s instrument panel, go to step D.
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
- neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shocks.

TM 9-2350-230-20-1

B

Install panel light bulb.

Remove four screws (1), four flat washers
(2), and release driver's switch panel (3) from
mounting brackets.

Remove six screws (4), six flat washers (5),

‘and release cover (6) from driver’s switch

panel (3).

Place red lead of multimeter on lead 432A on
panel light assembly and black lead to
ground.

. Turn MASTER SWITCH on, panel light

switch to DIM, and check for voltage.

. Turn MASTER SWITCH and panel light

switch OFF.

I Is voltage present?

Replace socket assembly (see

paragraph 6-7)|

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

v. Instrument Panel/Driver’'s Switch Panel
Light Circuit-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

C

1. Install cover (6), six flat washers (5), and six
-screws (4) to driver's switch panel.

2. Disconnect hull front indicator and switch
wiring harness from driver’s switch panel.
3. Place jumper wires from pin F to socket F

(lead 75), and from pin J to socket J (lead 12).
4. Place red lead of multimeter in socket H (lead

432A) and black lead to ground.

5. Turn MASTER SWITCH on, panel light
switch to DIM, and check for voltage.

6. Turm MASTER SWITCH and panel light
switch OFF.

Is voltage present?

—<> <o

Replace driver’s switch panel wiring
harness (see paragraph 6-7).

Repair or replace lead 432A of hull front
indicator and switch wiring harness

(see_paragraph 6-38).

2-236

One or more panel lights fail to operate; all other
lights operate-Continued

DRIVER'S
SWITCH PANEL

PIN F PIN J

SOCKET F
v /| SOCKET J




CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
1eck chains before working on any vehicle.

1 Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

-

D,

Install panel light bulb.

Disconnect lead 432A from panel light
assembly.

Place red lead of multimeter on lead 432A
and black lead to ground.

Turn MASTER SWITCH on, panel light
switch to DIM, and check for voltage.
Turn MASTER SWITCH and panel light
switch OFF. -

Is voltage present?

Replace socket assembly (see
paragraph 6-6).

E. T,

2.

Reconnect lead 432A from panel light
assembly.
Disconnect hull front indicator and switch

wiring harness from driver’s instrument panel.
Place red lead of multimeter in socket A (lead

432A) and black lead to ground.

Turn MASTER SWITCH on, panel light
switch to DIM, and check for voltage.
Turn MASTER SWITCH and panel light
switch OFF.

Is voltage present?

yes

Replace driver’s instrument panel

wiring harness (s€e paragraph 6-6)

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Co

v. Instrument Panel/Driver’'s Switch Panel
Light Circuit-Continued

One or more panel lights fail to operate; all other
lights operate-Continued

CONTINUED FROM STEP E

|

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

DRIVER'S
SWITCH PANEL

F 1. Reconnect hull front indicator and switch
wiring harness to driver's instrument panel.

2. Disconnect hull front indicator and switch
wiring harness from light switch.

3. Place a jumper wire from socket F (lead 41)

. to pin F (lead 41).

4. Place red lead of multimeter on pin B (lead
432A) and black lead to ground.

5. Turn MASTER SWITCH on, panel light
switch to DIM, and check for voltage.

6. Turn MASTER SWITCH and panel light
switch OFF.

SOCKET F

Is voltage present?

Repair or replace lead 432A of hull
front indicator and switch wiring
harness (§ee paragraph 6-38).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP F

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
‘Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shocks.

TM 9-2350-230-20-1

DRIVER'S
SWITCH PANEL

SOCKET F

G

Place red lead of multimeter in socket F (lead
41) and black lead to ground.

Turn MASTER SWITCH on, panel light
switch to DIM, and check for voltage.

Turn MASTER SWITCH and panel light
switch OFF.

Is voltage present?

Replace light switch
(see paragraph 6-7).

DRIVER'S
SWITCH PANEL

H

4.

5.

Reconnect hull front indicator and switch
wiring harness'to light switch.
Disconnect lead 41 of hull power wiring
harness from hull front indicator and switch
wiring harness.

Place red lead of multimeter in lead 41

and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 41 of hull front
indicator and switch wiring harness

(sege paragraph 6-38)]

l Notify Direct Support Maintenance.

END OF TASK

LEAD 41
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2-13. TROUBLESHOOTING CHART-Continued

w. High Beam Indicator Light Circuit

The high beam indicator light circuit consists of the HIGH BEAM indicator light, driver's instrument panel, and headlights
dimmer switch.

With the MASTER SWITCH on, when the dimmer switch is place in HIGH BEAM position, power is supplied to the HIGH
BEAM indicator light through the service headlight high beam filament to ground, completing the circuit.

LEFT RIGHT
HEADLIGHT HEADLIGHT
12
DRIVER'S! I DRIVER'S
SWITCH, INSTRUMENT
PANELI MASTER _x - PANEL _
k SWITCH 2o 1
l I5E _ {HIGH BEAM!
! 05 |Ef4348 1INDICATOR!
! 2 POLGHT
31A | !
! M|-424 ! : ==
LU0, VU J “TOKHT N USED
MASTER SWITCH —
INDIATOR LIGHT
43 48
ot (o212
N QN
<t <<
1 1l HULL FRONT INDICATOR ‘
E__ AC| AND SWITCH WIRING HARNESS-
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2-13.

TROUBLESHOOTING CHART-Continued

w. High Beam Indicator Light Circuit-Continued

HIGH BEAM indicator light fails to operate; all
other lights operate

Initial
Tools

Setup

General mechanic’s tool kit [Appendix C) item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Remove HIGH BEAM indicator light bulb.
2. Place red lead of multimeter in center contact

of socket and black lead to ground.

3. Tum MASTER SWITCH on, light switch in

SER LIGHT position, depress dimmer
switch, and check for voltage.

4. Turm MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace HIGH BEAM indicator light
bulb (seeparagraph 6-6)/

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
{ Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

—

Install HIGH BEAM indicator light bulb.
2. Disconnect hull front indicator and switch

wiring harness from driver’s instrument
panel.

3. Place red lead of multimeter in socket K
(lead 429) and black lead to ground.

4. Turn MASTER SWITCH on, light switch to
SER LIGHT, depress dimmer switch, and
check for voltage.

5. Place red lead of multimeter in socket H
(lead 429) and black lead to ground.

6. Turn MASTER SWITCH on, light switch to
SER LIGHT, depress dimmer switch, and
check for voltage.

7. Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Go to step D.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

w. High Beam Indicator Light Circuit-Continued

other lights operate-Continued

HIGH BEAM indicator light fails to operate; all

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

C

7.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel.
Disconnect connector from HIGH BEAM
indicator light.

Place red lead of multimeter in one lead 429
and black lead to ground.

Turn MASTER SWITCH on, light switch to
SER LIGHT, depress dimmer switch, and
check for voltage.

Place red lead of multimeter in other lead 429
and black lead to ground.

Turn MASTER SWITCH on, light switch to
SER LIGHT, depress dimmer switch, and
check for voitage.

Turn MASTER SWITCH and light switch
OFF.

Is voltage present?

Replace HIGH BEAM indicator light
assembly (see paragraph 6-6).

Replace driver’s instrument panel
wiring harness (se€ paragraph 6-6).

2-244
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
. heck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

D

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel.
Disconnect headlight wiring harness from
dimmer switch.

Place red lead of muitimeter on pin B (lead
427) and black lead on pin D (lead 429).
Depress dimmer switch and check for
continuity. :

Place red lead of multimeter on pin G (lead
424) and black lead on pin H (lead 429).
Depress dimmer switch and check for
continuity.

Is continuity present?

Replace headlight dimmer switch

(see

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continue

w. High Beam Indicator Light Circuit-Continued

HIGH BEAM indicator light fails to operate; all
other lights operate-Continued

CONTINUED FROM STEP D

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

E

Reconnect headlight wiring harness to
dimmer switch.

Disconnect hull front indicator and switch
wiring harness from headlight wiring harness.
Place a jumper wire from pin E (lead 424) to
socket E (lead 424).

Place red lead of multimeter on pin A (lead
429) and black lead to ground.

. Turn MASTER SWITCH on, light switch in

SER LIGHT position, depress dimmer switch,
and check for voltage.
Place red lead of multimeter on pin C (lead

429) and black lead to ground.
. Turm MASTER SWITCH on, light switch in

SER LIGHT position, depress dimmer switch,
and check for voltage.

. Tum MASTER SWITCH and light switch

OFF.

Is voltage present?

.

Repair or replace two leads 429 of
headlight wiring harness (see

Repair or replace two leads 429 of
hull front indicator and switch wiring
harness (see paragraph 6-38).

END OF TASK
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x. Personnel Heater Circuit

The personnel heater system consists of a RUN/START control switch, indicator light, 15 A circuit breaker, and HI-LO
switch (all located on the control box), fuel pump, and personnel heater. The diagram below shows the relationship of
these components.

When the MASTER SWITCH is on, 24 V dc is supplied to the control panel through the 15 A circuit breaker. When the
RUN/START control switch is held in the START position power is supplied:

« to the fuel pump to ground, completing the circuit
« through the overheat switch to fuel shutoff solenoid to ground, completing the circuit
«- through the thermostat to fuel valve heating element to ground, completing the circuit

« through the flame detector switch through voltage regulator to igniter to ground, completing
the circuit

« through the resistor the flame detector switch to blower motor to ground, completing the circuit.
When the flame detector actuates, power to igniter is cut off and power is supplied:

« through the flame detector switch to indicator light to ground, completing the circuit

« through the flame detector switch to the resistor to blower motor to ground, completing the circuit

* to the HI-LO selector switch.

When HI-LO selector switch is placed in HI position, power is supplied through the coolant thermostat to the restriction
thermostat to restriction solenoid, and to blower motor, completing the circuit.

When the flame detector switch has actuated, placing RUN/START control switch to RUN maintains power to fuel pump,
fuel valve(s), blower motor, and HI-LO selector switch. When RUN/START control switch is placed in OFF position, power
is supplied through flame detector switch to blower motor to ground, completing the circuit. When the personnel heater
cools, the flame detector actuates cutting off power to blower motor.

561 —EE-——E} —\Jlfl_‘
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561~=TO
COOLANT
HEATER
CONTROL = INDICATOR
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2-13. TROUBLESHOOTING CHART-Continued

X. Personnel Heater Circuit-Continued

PERSONNEL HEATER
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(1) Personnel heater fails to operate

Initial Setup

Tools Personnel Required
General mechanic’s tool kit [Appendix C| item 16) 2

Multimeter or STE/ICE-R test set [Appendix 4, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

1. Disconnect personnel heater wiring harness

A from personnel heater.

2. Place red lead of multimeter in socket D
(lead 564) and black lead to ground.

3. Turn MASTER SWITCH on, heat selector
switch to LO, and check for voltage.

4. Place red lead of multimeter in socket C
(lead 562) and black lead to ground.

5. Check for voltage.

6. Place red lead of multimeter in socket B
(lead 563) and black lead to ground.

7. Check for voltage.

8. Place red lead of multimeter in socket E
(lead 565) and black lead to ground.

9. Check for voltage.

10. Turn MASTER SWITCH and heat selector
switch OFF.

Is voltage present?

Replace personnel heater (see
paragraph 9-42].

PERSONNEL HEATER

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

x. Personnel Heater Circuit-Continued (1) Personnel heater fails to operate-Continued

CONTINUED FROM STEP A

|

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

B 1. Reconnect personnel heater wiring harness

to personnel heater.

2. Disconnect personnel heater wiring harness
from personnel heater control box.

3. Remove two screws (1) and slide personnel
heater control box (2) from personnel heater
control box case (3).

4. Place red lead of multimeter on pin D (lead
564) and black lead to ground.

5. Turn MASTER SWITCH on, RUN/START
control switch to START and check for
voltage.

6. Tum MASTER SWITCH and RUN/START
control switch OFF.

Is voltage present?

C 1. Place red lead of multimeter on pin A (lead
563A) and black lead to ground.
2. Turn RUN/START control switch to START
‘and check for voltage.
3. Turn RUN/START control switch OFF.

Is voltage present?

_
[GorostepE |

Gotostep E.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

D

1.

2.

3.

Place red lead of muitimeter on pin C (lead
562) and black lead to ground.

Turn RUN/START contol switch to START
and check for voltage.

Turm RUN/START control switch OFF.

Is voltage present?

IGo tostep E. I

E

4.

5.

Reconnect personnel heater wiring harness to
personnel heater control box.

Disconnect lead 561 of hull power wiring
harness from personnel heater control box.
Place red lead of multimeter in lead 561 and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Troubleshoot master relay circuit

(seelparagraph 2-13p(2)).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

X. Personnel Heater Circuit-Continued

(1) Personnel heater fails to operate-Continued

CONTINUED FROM STEP E

l

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

F 1.

3.

4.

Reconnect lead 561 of hull power wiring
harness to personnel heater control box.
Place red lead of multimeter on lead 16 on
circuit breaker input and black lead to
ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

————

Replace personnel heater control box
lead assembly (see[paragraph 6-138).

Place red lead of multimeter on lead 15 on
circuit breaker output and black lead to
ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

yes

Replace circuit breaker (see
paragraph 6-18).

CONTINUED ON NEXT PAGE

LEAD 16
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CONTINUED FROM STEP G

-

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit

and cause severe burns or electrical shock.
LEAD 12
H 1. Place red lead of multimeter on lead 12 on >
heat selector switch and black iead to ground.
2. Turm MASTER SWITCH on and check for S
voltage. o
3. Tum MASTER SWITCH OFF. 3
- ll | =
I ll &

Is voltage present?

I
\
== A = T
| @ o HEAT
SELECTOR
SWITCH

Replace personnel heater control
panel wiring harness (see

| 1. Place red lead of muitimeter on lead 13 on
heat selector switch terminal and black lead to
ground.
2. Turm MASTER SWITCH on, heat selector
switch to LO, and check for voltage.

3. Turn MASTER SWITCH and heat selector _ ——
switch OFF. S
Is voitage present? \ =
i} o
: B
= I! q &2 -
——‘— ——<c> [ &
a7 = &7 \ <=7
Replace heat selector switch (see E E \
. LEAD 13

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

X.

Personnel Heater Circuit-Continued

CONTINUED FROM STEP |

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

J 1. Install personnel heater control box (2) and
two screws (1) to personnel heater control box
case. (3).

2. Reconnect personnel heater wiring harness -
to personnel heater control box.

3. Disconnect lead 563A from personnel heater
fuel pump.

4. Place red lead of muitimeter in lead 563A and
black lead to ground.

5. Turn MASTER SWITCH on, RUN/START
control switch to START, and check for
voltage.

8. Turn MASTER SWITCH and RUN/START
control switch OFF.

Is voltage present?

<<

Repair or replace lead 563A of
personnel heater wiring harness (see

paragraph 6-41).

Replace personnel heater fuel pump
(see[paragraph 9-43)

END OF TASK

(1) Personnel heater fails to operate-Continued
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(2) Personnel heater indicator light fails to
operate; personnel heater operates

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

orb1)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
“injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A

—

Remove personnel heater indicator lamp.
Place red lead of multimeter in center contact
and black lead to ground.

Tum MASTER SWITCH on, RUN/

START control switch to LO, and check for
voltage.

Turn MASTER SWITCH and RUN/START
control switch OFF,

Is voltage present?

Replace personnel heater indicator
lamp (see[paragraph 6-18).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

X. Personnel Heater Circuit-Continued (2) Personnel heater indicator light fails to
operate; personnel heater operates-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

B 1. Install personnel heater indicator lamp.

2. Remove two screws (1) and slide personnel
heater control box cover (2) from personnel
control box case (3).

3. Place red lead of multimeter on lead 17 at
personnel heater indicator lamp assembly
and black lead to ground.

4. Turn MASTER SWITCH on, RUN/START
controi switch to START, and check for
voltage.

5. Turmn MASTER SWITCH and RUN/START
control switch OFF.

LEAD 17

Is voltage present?

___

o] Q =
q & @ ﬁ
Replace personnel heater indicator | @ﬂ
lamp assembly (seq paragraph 6-18). I! '! @ &

Replace personnel heater control

panel wiring harness (see
[ paragraph %Zi 8).

END OF TASK
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V. Bilge Pump Circuit

The bilge pump circuit consists of three bilge pumps, two bilge pump relay’s, five circuit breakers, two switches, and two
bilge pump indicating lights.

The bilge pump is used to evacuate water from the engine compartment, usually after fording. The bilge pump is not to be
run for more than one minute in a dry compartment or fifteen minutes in a wet compartment unless the engine is running.

To operate the bilge pump, the MASTER SWITCH must be on. By turning the MASTER SWITCH on, power from the
batteries travels through the master relay to starter switch relay and circuit breakers number 2 and number 5, to both bilge
pump switches and relays.

When the front bilge pump switch is turned on, current is supplied to the indicator light and front bilge pump. Current then
flows through the relay contacts through circuit breaker number 4 and through the front bilge pump to ground.

When the rear bilge pump switch is turned on, current is supplied to the indicator light and rear bilge pump. Current then
flows through the relay contacts through circuit breakers number 1 and number 7, and through the rear bilge pumps to

DRIVER'S SWITCH PANEL
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2-13.TROU BLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued

@‘ ful [al DRIVER'S
\\ /SW!TCH PANEL
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(1) Front bilge pump fails to operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

or51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may shotrt across an electrical circuit

and cause severe burns or electrical shock.

A 1. Disconnect lead 723B from front bilge pump.
2. Place red lead of multimeter in lead 723B
and black lead to ground.
3. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.
4. Turn MASTER SWITCH and FRONT BILGE

PUMP switch OFF.

Is voltage present?

Replace front bilge pump

{see|paragraph 9-40)|

B\

Reconnect lead 723B to front bilge pump.
Disconnect lead 723B from circuit breaker
No. 4 output.

3. Place red lead of multimeter on circuit
breaker and black lead to ground.

4. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voitage.

5. Turm MASTER SWITCH and FRONT BILGE

PUMP switch OFF.

Is voltage present?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE

LEAD 723B

NO. 4

LEAD 723B
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2-13.TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued (1) Front bilge pump fails to operate-Continued
CONTINUED FROM STEP B CIRCUIT BREAKER
I - NO. 4
> A
Remove rings, bracelets, wristwatches, and Q S N »
neck chains before working oh any vehicle. \‘\\"Q,:%
Jewelry can caich on equipment and cause .“. ‘..'Tl.%"l"
injury, or may short across an electrical circuit K 8847 ...g. 7
and cause severe burns or electrical shock. ‘ L
|
Cl Reconnect lead 723B to circuit breaker S~7z
No. 4 output. U
2. Disconnect lead 723A from circuit breaker S
No. 4 input. LEAD 723A
3. Place red lead of multimeter in lead 723A and
black lead to ground.
4. Turn MASTER SWITCH and BILGE PUMP
switch on and check for voltage. =
5. Turn MASTER SWITCH and BILGE PUMP
switch OFF.
Is voltage present?

yes

Replace circuit breaker No. 4

(seelparagraph 6-14)|

D 1. Reconnect lead 723A to bilge pump circuit
breaker No. 4 output.

2. Disconnect huil power wiring harness from
front bilge pump relay.

3. Place red lead of multimeter in socket B
(lead 723) and black lead to ground.

4. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

Is voltage present?

Troubleshoot master relay circuit

(seelparagraph 2-130(2)).
CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP D

" Remove tings, bracelets, wristwatches, and
heck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

E 1.

Place a jumper wire from socket C (lead
723A) to socket B (lead 723).

Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check front bilge pump
for operation.

Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

Does front bilge pump operate?

Notify Direct Support Maintenance.

Place red lead of multimeter in socket A
({lead 721A) and black lead to ground.

Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.
Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

Is voltage present?

yes <<>__,

Replace front bilge pump relay (see

CONTINUED ON NEXT PAGE
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2-13.TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued

CONTINUED FROM STEP F

|

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

G 1. Reconnect hull power wiring harness from

front bilge pump relay.

2. Disconnect lead 721A of hull front indicator
and switch wiring harness from hull power
wiring harness at front bilge pump relay.

3. Place red lead of multimeter in lead 721A
and black lead to ground.

4. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

Is voltage present?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1
CONTINUED FROM STEP G

Remove rings, bracelets, wristwatches, and
1eck chains before working on any vehicle.
~Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

H 1. Reconnect lead 721A of hull front indicator
and switch wiring harness to hull power wiring

harness at front bilge pump relay.

2. Remove four screws (1), four flat washers
(2), and release driver’s switch panel (3) from
mounting brackets.

3. Disconnect hull front indicator and switch
wiring harness from driver's switch panel.

4. Place a jumper wire from pin J to socket J
(lead 12).

5. Place red lead of multimeter on pin E (lead
721A) and black lead to ground.

8. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

7. Turn MASTER SWITCH and FRONT BILGE

PUMP switch OFF. DRIVER'S SWITCH
PANEL

[s voltage present? ‘ PINJ

Repair or replace lead 721 of hull front
indicator and switch wiring harness

(see [paragraph 6-38).

CONTINUED ON NEXT PAGE
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2-13.TROU BLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued (1) Front bilge pump fails to operate-Continued

CONTINUED FROM STEP H

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

| 1. Reconnect hull front indicator and switch
wiring harness to driver's switch panel.

2. Remove six screws (4}, six flat washers (5),
and release cover (6) from driver's switch
panel (3).

3. Place red lead of multimeter on FRONT
BILGE PUMP switch terminal and black lead
to ground.

4. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

Is voltage present?

Replace driver’s switch panel wiring

harness (see

— DRIVER'S
= SWITCH PANEL

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP |

. heck chains before working on any vehicle.

DRIVER'S SWITCH
WARNING PANEL
Remove rings, bracelets, wristwatches, and \

o]
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

)

dig g

J 1. Place red lead of multimeter on lead 31B at
FRONT BILGE PUMP SWITCH and black

lead to ground.

2. Turn MASTER SWITCH on and check for
voltage.

3. Turn MASTER SWITCH OFF.

JRea

X —
LEAD 31B

Is voltage present?

‘ ‘ ‘ DRIVER'S SWITCH

PANEL

\

Replace FRONT BILGE PUMP
switch (seelparagraph 6-7).

K 1. Reconnect lead 31B to FRONT BILGE
PUMP switch.

2. Disconnect hull power wiring harness from
driver’s switch panel.

3. Place a jumper wire from pin A to socket A
{lead 12B).

4. Place red lead of muitimeter in socket D (lead
31B) and black lead to ground.

5. Turn MASTER SWITCH on and check for
voltage.

6. Turn MASTER SWITCH OFF.

Is voltage present?

Replace switch panel lights wiring
harness (see[paragraph 6-7}.

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued (1) Front bilge pump fails to operate-Continued

CONTINUED FROM STEP K

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

CIRCUIT BREAKER
NO.§

L 1. Reconnect hull power wiring harness to

driver's switch panel.

2. Disconnect lead 31B from circuit breaker
No. 5 output.

3. Place red lead of multimeter on circuit
breaker No. 5 output terminal and black lead
to ground.

4. Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP L

Remove rings, bracelets, wristwatches, and

- neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

4.

5.

M‘ 1.

Reconnect lead 31B to circuit breaker No. 5
output.

Disconnect lead 111 from circuit breaker
No. 5 input.

Place red lead of multimeter in lead 111
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

<> <>

Replace circuit breaker No. 5 (see

paragraph 6-14).

Troubleshoot master relay circuit
(see paragraph 2-13H(2)).

TM 9-2350-230-20-1

CIRCUIT BREAKER
NO.5

LEAD 111
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge

Pump Circuit-Continued

(2) Right rear bilge pump fails to operate; left rear
bilge pump operates-Continued

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

Personnel Required

2

Equipment Conditions
Engine access covers and grilles removed (see[ paragraph|
[O-1)

LEAD 722C

RIGHT REAR

1. Disconnect lead 722C from right rear bilge
pump.

A

2. Place red lead of multimeter in lead 722C
and black lead to ground.

3. Turn MASTER SWITCH and REARBILGE
PUMP switch on and check for voltage.

4, Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

BILGE PUMP

[s voltage present?

Replace right rear bilge pump
(see[paragraph 9-41))

CONTINUED ON NEXT PAGE
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TM 9-2350-230-20-1
CONTINUED FROM STEP A

WARNING CIRCUIT BREAKER

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
. Jewelry can catch on equipment and cause
| injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

l

B 1. Reconnect lead 722C to right rear bilge
pump.

2. Disconnect lead 722C from circuit breaker
No. 7 output.

3. Place red lead of multimeter on circuit
breaker No. 7 output and black lead to
ground.

4, Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

LEFT BULKHEAD
| ’ ‘ , DISCONNECT

Go to step D.

C 1. Reconnect lead 722C from circuit breaker
-No. 7 output.

2. Disconnect engine disconnect-to-master
relay wiring harness from left bulkhead
disconnect. :

3. Place jumper wires from pin B to socket B
(lead 561-12B) and from pin C to socket C
(lead 12).

4. Place red lead of multimeter on pin D (lead
722C) and black lead to ground.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

6. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

:

Notify Direct Support Maintenance.

Repair or replace lead 722C of engine
disconnect o master relay wiring
harness (see[paragraph 6-28).
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

D 1. Reconnect lead 722C to circuit breaker
No. 7 output.

2. Disconnect lead 722A from circuit breaker
No. 7 input.

3. Place red lead of multimeter in lead 722A and

" black lead to ground.

4. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

Replace circuit breaker No. 7
(seel paragraph 6-14).

Notify Direct Support Maintenance.

END OF TASK

(2) Right rear bilge pump fails to operate; left rear
bilge pump operates-Continued

CIRCUIT BREAKER

2-270
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(3) Left rear bilge pump fails to operate; right rear
bilge pump operates

Initial Setup

Tools

General mechanic’s tool kit [Appendix C, item 16)
Multimeter or STE/ICE-R test set item
orb1)

Remove rings, bracelets, wristwatches, and
neck chains before working oh ahy vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe butns or electrical shock.

Personnel Required

2

Equipment Conditions

| A 1. Disconnect lead 722B from left rear bilge
pump.

2. Place red lead of multimeter in lead 722B
and black lead to ground.

3. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

4. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

<o

Replace left rear bilge pump (see
[paragraph 9-41).

CONTINUED ON NEXT PAGE

Engine access cover removed (sed_paragraph 9-1)

LEAD 722B

LEFT REAR
BILGE PUMP
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

B 1. Reconnect lead 722B to left rear bilge

! pump.

2. Disconnect lead 722B from circuit breaker
No. 1 output.

3. Place red lead of multimeter on circuit No. 1
breaker output and black lead to ground.

4, Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

Go to step D.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP B

. Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicie.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

C 1. Reconnect lead 722B to circuit breaker
No. 1 output. :

2. Remove engine access grille (see paragraph

3. Disconnect engine disconnect-to-master
relay wiring harness from left bulkhead
disconnect.

4. Place jumper wires from pin B to socket B
(lead 561-12B) and from pin C to socket C
(lead 12).

5. Place red lead of multimeter on pin A {lead
722B) and black lead to ground.

6. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

7. Turmn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

—Le—

Notify Direct Support Maintenance.

Repair or replace lead 722B of engine
disconnect to master relay wiring
harness (see|paragraph 6-28)|

TM 9-2350-230-20-1

LEFT BULKHEAD
DISCONNECT

SOCKET B \\
Q

PINB

PIN A SOCKET C
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued (3) Left rear bilge pump fails to operate; right rear
bilge pump operates-Continued

CONTINUED FROM STEP B

|

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

D 1. Reconnect lead 722B to circuit breaker No. 1
output.

2. Disconnect lead 722A from circuit breaker
No. 1 input.

3. Place red lead of multimeter in lead 722A and
black lead to ground.

4. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

LEAD 722A

{ CIRCUIT BREAKER
. ‘ = NO. 1

Replace circuit breaker No. 1 (see

Notify Direct Support Maintenance.

END OF TASK
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(4) Left and right rear bilge pumps fail to operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A

Disconnect hull power wiring harness from
rear bilge pump relay.

Place red lead of multimeter in socket B
{lead 722) and black lead to ground.

Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.
Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

Troubleshoot master relay circuit
(see[paragraph 2-13b{2)).

Place a jumper wire from socket C (lead
722A) to socket B (lead 722).

Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.
Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF. :

Is voltage present?

,

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE

Personnel Required

2

REAR BILGE
PUMP RELAY 2

REAR BILGE
PUMP RELAY 2x,
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Conl

y. Bilge Pump Circuit-Continued

(4) Left and right rear bilge pumps fail to operate
-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

C

Place red lead of multimeter in socket A (lead
721B) and black lead to ground.

. Turn MASTER SWITCH and REAR BILGE

PUMP switch on and check for voltage.

. Turn MASTER SWITCH and REAR BILGE

PUMP switch OFF.

Is voltage present?

Replace rear bilge pump relay

Reconnect hull power wiring harness to rear
bilge pump relay.

Remove four screws (1), four flat washers
(2), and release driver’s switch panel (3} from
mounting brackets.

Disconnect hull power wiring harness from
driver's switch panel.

Place a jumper wire from pin A to socket A
(lead 12B).

Place red lead of multimeter on pin B {lead
721B) and black lead to ground.

. Turn MASTER SWITCH and REAR BILGE

PUMP switch on and check for voltage.

. Turn MASTER SWITCH and REAR BILGE

PUMP switches OFF.

Is voltage present?

Notify Direct Support Maintenance.

CONTINUED ON NEXT PAGE

REAR BILGE
PUMP RELAY

SOCKET A

DRIVER'S SWITCH
PANEL

PINJ

SOCKET A
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CONTINUED FROM STEP D

|

Remove rings, bracelets, wristwatches, and

- neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

l

E 1. Reconnect hull power wiring harness to
driver’s switch panel.

2. Remove six screws (4), six flat washers (5),
and release cover (6) from driver's switch
panel (3).

3. Place red lead of multimeter onlead 721B on
REAR BILGE PUMP switch terminal and
black lead to ground.

4. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

5. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

— <> <>

Replace driver’s switch panel wiring

harness (see[paragraph 6-7)1
Place red lead of multimeter on lead 31A on
REAR BILGE PUMP switch and black lead to

F 1.
ground.
2. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.
3. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

Is voltage present?

— <>

Replace REAR BILGE PUMP switch
(see[paragraph 6-7).

Troubleshoot master relay circuit
(see[paragraph 2-13b{2)) .

END OF TASK
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued

(5) Left and right rear bilge pumps fail to operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix Cl, item 16)
Multimeter or STE/ICE-R test set (Appendix d, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Remove inoperative front bilge pump
indicator light bulb.

2. Place redlead of multimeter in center contact
and black lead to ground.

3. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

4, Turn MASTER SWITCH and FRONT BILGE
PUMP switch OFF.

1s voltage present?

<>

Replace front bilge pump indicator
light bulb (see[paragraph 6-7).

CONTINUED ON NEXT PAGE

DRIVER'S
SWITCH PANEL

2-278



CONTINUED FROM STEP A

I

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

i

B . Install front bilge pump indicator light bulb.

2. Remove four screws (1), four flat washers
(2), and release driver's switch panel (3)
from mounting brackets.

3. Remove six screws (4), six flat washers (5),
and release cover (6) from driver’s switch
panel (3).

4. Disconnect lead 721L from front bilge pump
indicator light.

5. Place red lead of multimeter in lead 721L
and black lead to ground.

6. Turn MASTER SWITCH and FRONT BILGE
PUMP switch on and check for voltage.

7. Turn MASTER SWITCH and FRONT BILGE

PUMP switch OFF.

Is voltage present?

Replace driver's switch panel lights
wiring harness (sed paragraph 6-1).

Replace front bilge pump indicator
light assembly (seg paragraph 6-7).

END OF TASK

TM 9-2350-230-20-1

N G

™ o

DRIVER'S
SWITCH PANEL

LEAD 721L
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2-13. TROUBLESHOOTING CHART-Continued

y. Bilge Pump Circuit-Continued (6) Rear bilge pump indicator light fails to
operate; rear bilge pump operates

Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix 4, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle. DRIVER'S
Jewelry can catch on equipment and cause SWITCH PANEL

injury, or may short across an electrical circuit A/ ‘
and cause severe burns or electrical shock. .

A 1. Remove inoperative rear bilge pump
indicator light bulb.
2. Place redlead of muitimeter in center contact ®
and black lead to ground. @
3. Turn MASTER SWITCH and REAR BILGE

PUMP switches on and check for voltage. . (@3&%’ E
4. Turn MASTER SWITCH and REAR BILGE \ 5 -
PUMP switch OFF. ===

Is voltage present?

Replace rear bilge pump indicator
light bulb (see .

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

1

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicie.
Jewelry can catch on equipment and cause
1 injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

-

. Install rear bilge pump indicator light bulb.

B 2. Remove four screws (1), four flat washers
(2}, and release driver’s switch panel (3)
from mounting brackets.

3. Remove six screws (4), six flat washers (5),
and release cover (6) from driver's switch
panel.

4. Disconnectlead 721BL from rear bilge pump
indicator light.

5. Place red lead of multimeter in lead 721BL
and black lead to ground.

6. Turn MASTER SWITCH and REAR BILGE
PUMP switch on and check for voltage.

7. Turn MASTER SWITCH and REAR BILGE
PUMP switch OFF.

\/’l Is voltage present?

—<>— >

Replace driver's switch panel
lights wiring harness (see
[paragraph 6-7).

Replace rear bilge pump
indicator light assembly

(see

END OF TASK

TM 9-2350-230-20-1

DRIVER'S SWITCH

PANEL
o}
< ~,
éo
/
DRIVER'S LEAD 721BL

SWITCH PANEL
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continued

z. Winterization Coolant Heater Circuit

The Winterization coolant heater consists of a coolant heater, coolant circulating pump, fuel pump, RUN/START control
switch, indicator light, 15 A circuit breaker, HI-LO switch, and coolant thermostat. The diagram below shows the
relationship of these components.

The Winterization coolant heater works whether the MASTER SWITCH is on or OFF. The coolant heater has starting,
running, and purging circuits. Placing the RUN/START control switch in START position draws power from the batteries
through the 15 A circuit breaker.

When RUN/START control switch is held in START position power is fed: to fuel pump to ground, completing the circuit;
through overheat switch to fuel shutoff solenoid to ground, completing the circuit; through thermostat to fuel valve heating
element to ground, completing the circuit; through flame detector switch through resistor to ignited to ground, completing
the circuit; through flame detector switch through resistor to blower motor to ground, completing the circuit.

When flame detector actuates, power to igniter is cut off and power is fed: through flame detector switch to indicator light
to ground, completing the circuit; through flame detector switch through resistor to blower motor to ground, completing the
circuit; through flame detector switch to coolant circulating pump to ground, completing the circuit.

When flame detector switch has actuated, switching RUN/START control switch to RUN maintains power to fuel pump,
fuel valve(s), blower motor and coolant circulating pump, and feeds power to HI-LO selector switch. When selector switch
is place in HI position power is fed through coolant thermostat through restriction thermostat to restriction solenoid, and
through diode to blower motor, to ground, completing the circuit. When RUN/START control switch is placed in OFF
position, power is fed through flame detector switch to blower motor and coolant circulating pump to ground, completing
the circuit. When heater cools, flame detector actuates cutting off power to blower motor and circulating pump.

. I~ &E——561— TO

i
i

t

i . B sTART BATTERIES
] Lo ., .

H Lo o——

: ]

H

i

: . 1
i — ( I [ INDICATOR
H _LIGHT

=

LEl <
BULKHEAD [ABCE D]

1IGNITER

RESISTOR —_—

THERMOSTAT
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TM 9-2350-230-20-1

2-13. TROUBLESHOOTING CHART-Continue

z. Winterization Coolant Heater Circuit-Continued (1) Coolant heater fails to operate

Initial Setup

Tools Personnel Required

General mechanic’s tool kit [Appendix C|, item 16) 2

Multimeter or STE/ICE-R test set [Appendix G, item 30 Equipment Conditions

or 51 Engine access grille removed (refer ta TM 9-2350-230-10)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Disconnect bulkhead to coolant heater
and thermostat wiring harness from coolant
heater.

2. Place red iead of multimeter in socket C
(lead 562) and black lead to ground.

3. Turn MASTER SWITCH on and RUN/
START control switch to START and check
for voitage.

4., Turn MASTER SWITCH and RUN/START
control switch OFF.

Is voltage present?

T~
C\
COOLANT HEATER

Replace coolant heater assembly

(seelparagraph 9-49).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

B 1.

5.

Reconnect bulkhead to coolant heater

and thermostat wiring harness to coolant
heater.

Disconnect lead 561 from coolant heater
control box.

Place red lead of muitimeter in lead 561 and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

—eL<o

Troubleshoot master relay circuit

(seelparagraph 2-136(2)).

Reconnect lead 561 to heater control box.
Disconnect winterization kit control box-to-
bulkhead wiring harness from heater
control box.

Place red lead of multimeter on pin C (lead
562) and black lead to ground.

Turn MASTER SWITCH on and RUN/
START control switch to START and check
for voltage.

Turn MASTER SWITCH and RUN/START
control switch OFF.

Is voitage present?

Go to step E.

CONTINUED ON NEXT PAGE

TM 9-2350-230-20-1

COOLANT HEATER
CONTROL BOX

LEAD 561

COOLANT HEATER
CONTROL BOX
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2-13. TROUBLESHOOTING CHART-Continued

z. Winterization Coolant Heater Circuit-Continued (1) Coolant heater fails to operate-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

D 1. Reconnect winterization kit controf box-to-
bulkhead wiring harmess to coolant heater
control box.

2. Disconnect bulkhead-to-coolant heater and
thermostat wiring harmess from left
bulkhead disconnect.

3. Place red lead of multimeter in socket C
(lead 562) and black lead to ground.

4. Turn MASTER SWITCH on and RUN/
START control switch to START and check
for voltage.

5. Turn MASTER SWITCH and RUN/START

* control switch OFF.

Is voltage present?

LEFT BULKHEAD

‘ ‘ | DISCONNEGT

Repair or replace lead 562 of
winterization kit control box-to-bulkhead

wiring harness (see|paragraph 9-45).

Repair or replace lead 562 of bulkhead-
to-coolant heater and thermostat wiring
harness (se
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CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

l

E

4,

5.

Reconnect winterization kit control box-to-
bulkhead wiring harness to coolant heater
control box.

Remove two screws (1) and slide coolant
heater control box (2) from mount.

Place red iead of multimeter on lead 562
on coolant heater control switch and black
lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

<> <>

Replace coolant heater control switch

(see |paragraph 9-53

Replace lead 562 of coolant heater

control box (see[paragraph 9-53].

END OF TASK
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2-13. TROUBLESHOOTING CHART-Continue

z. Winterization Coolant Heater Circuit-Continued

(2) Heater motor overheats

Initial Setup

Tools

General mechanic’s tool kit [Appendix C|, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Personnel Required

2

Equipment Conditions

Engine access cover removed (sed_paragraph 9-1J)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Disconnect lead 565 from coolant circulating
pump.
2. Place red lead of muitimeter in lead 565
and black lead to ground.
3. Tum MASTER SWITCH on and check for
voltage.
4. Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 565 of
bulkhead-to-coolant heater and
thermostat wiring harmess (see

paragraph 9-54

Replace coolant pump (see paragraph

END OF TASK

2-288
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(3) Fuel pump fails to operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C), item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

WARNING

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Disconnect lead 563A from fuel pump.

2. Place red lead of multimeter in lead 563A
and black lead to ground.

3. Turm MASTER SWITCH on and RUN/
START control switch to START and check
for voltage.

4. Turn MASTER SWITCH and RUN/START
control switch OFF.

Is voltage present?

—Lo—

Repair or replace lead 563A of
winterization kit-to-bulkhead to
coolant heater wiring harness
(sed paragraph 9-55).

Replace fuel pump (see|paragraph 9-51). |

END OF TASK

2-289
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2-13. TROUBLESHOOTING CHART-Continued

z. Winterization Coolant Heater Circuit-Continued (4) Coolant heater fails to operate when heat
switch is set on HI; coolant heater operates on LO

Initial Setup
Tools Personnel Required
General mechanic’s tool kit [Appendix C| item 16) 2

Multimeter or STE/ICE-R test set [Appendix 4, item 30

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A 1. Disconnect winterization kit control box to
bulkhead wiring harness from coolant heater
control box.

2. Place red lead of multimeter on pin B (lead
563) and black lead to ground.

3. Turn MASTER SWITCH on and RUN/
START control switch to START, heat switch
to HI, and check for voltage.

4. Turn MASTER SWITCH, RUN/START
control switch, and heat switch OFF.

Is voltage present?

. , COOLANT HEATER
CONTROL BOX

Go to step C.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP A

I

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

Reconnect winterization kit control box to
bulkhead wiring harness to coolant heater
control box.

Remove two screws (1) and slide coolant
heater control box (2) from mount.

Place red lead of multimeter on lead 563 at
heat switch terminal and black lead to
ground.

Turn MASTER SWITCH on, RUN/
START control switch to START, heat
switch to HI, and check for voltage.

Turn MASTER SWITCH, RUN/START
control switch, and heat switch OFF.

Is voltage present?

Replace heat switch (see
[paragraph 9-53).

Replace lead 563 (seelparagraph 9-53).
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2-13. TROUBLESHOOTING CHART-Continued

z. Winterization Coolant Heater Circuit-Continued

(4) Coolant heater fails to operate when heat
switch is set on HI; coolant heater operates on LO

-Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

C

1. Reconnect winterization kit controf box to
bulkhead wiring harness to coolant heater

control box.

2. Remove engine access grille (see

3. Disconnect winterization kit to bulkhead to
coolant heater and thermostat wiring
harness from thermostatic switch.

4. Place red lead of multimeter on pin A (lead
563) and black lead to ground.

5. Turn MASTER SWITCH on, RUN/
START control switch to START, heat
switch to HI, and check for voitage.

6. Turn MASTER SWITCH, RUN/START
control switch, and heat switch OFF.

Is

voltage present?

.

Go to step F.

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

I

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicie.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

SOCKET A

D 1. Place a jumper wire from pin A to socket A
(lead 563).

2. Place red lead of multimeter in socket B
(lead 563) and black lead to ground.

3. Turn MASTER SWITCH on, RUN/
START control switch to START, heat
switch to HI, and check for voltage.

4. Turn MASTER SWITCH, RUN/START
control switch, and heat switch OFF.

Is voltage present? — THERMOSTATIC SWITCH

Replace thermostatic switch

(see_paragraph 9-51).

E 1. Reconnect winterization kit to bulkhead to
coolant heater and thermostat wiring
harness to coolant thermostat.

2. Disconnect winterization kit to bulkhead to
coolant heater and thermostat wiring
harness from coolant heater.

3. Place red lead of multimeter in socket B
(lead 563) and black lead to ground.

4. Turn MASTER SWITCH on, RUN/
START control switch to START, heat
switch to Hi, and check for voltage.

5. Turm MASTER SWITCH, RUN/START
control switch, and heat switch OFF.

Is voltage present?

(Replace coolant heater (see paragraph 9-49)! |

COOLANT HEATER

Repair or replace lead 563 of winterization kit to
bulkhead-to-coolant heater and thermostat
wiring harness (see paragraph 9-54)
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2-13. TROUBLESHOOTING CHART-Continued

z. Winterization Coolant Heater Circuit-Continued

(4) Coolant heater fails to operate when heat switch
is set on HI;, coolant heater operates on LO -
Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

F 1. Reconnect winterization kit to bulkhead to

coolant heater and thermostat wiring

harness to thermostatic switch.

2. Disconnect bulkhead-to-coolant heater and

thermostat wiring harness from left
bulkhead disconnect.

3. Place red lead of multimeter in socket B

{lead 563) and black lead to ground.
4. Turn MASTER SWITCH on, RUN/

START control switch to START, heat

switch to HI, and check for voltage.

5. Turn MASTER SWITCH, RUN/START

control switch, and heat switch OFF.

Is voltage present?

,

paragraph 9-55).

Repair or replace lead 563 of
winterization kit control box-to-
bulkhead wiring harness (see

Repair or replace lead 563 of
winterization kit to bulkhead-to-coolant
heater and thermostat wiring harness

(seelparagraph 9-54).

END OF TASK
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aa. Parking Brake Warning Light Circuit

The parking brake warning light circuit consists of parking brake warning switch, driver’s instrument panel, and
PARKING BRAKE indicator light.

When the parking brake lock is actuated, the parking brake warning switch closes completing the circuit to ground, and
the PARKING BRAKE indicator light lights.

12
DRIVER'S SWITCH PANEL DRIVER'S
:'"L"“"“““'“, INSTRUMERNT PANEL

: 12 | h ittt dinadhadint 1
— !
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i , LIGHT !
| 1
|
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|
e e | 1 ; _ L
J Lf CDRNOQLG)
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[=]
w

111
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DISCONNECT

11

PARKING
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2-13. TROUBLESHOOTING CHART-Continued

aa. Parking Brake Warning Light Circuit-Continued

PARKING BRAKE SWITCH

DRIVER'S
INSTRUMENT
PANEL f(

CIRCUIT
BREAKERS ~~~—__|

K|

b
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Initial Setup

Tools

General mechanic’s tool kit [Appendix C| item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

(1) PARKING BRAKE warning light is lit; parking
brake handle is in OFF position

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A

Disconnect lead 50B from parking brake
switch.

Place a jumper wire from lead 50B to ground.
Turn MASTER SWITCH on, move

parking brake handle to lock position, and
check PARKING BRAKE warning light for
operation.

Turn MASTER SWITCH OFF and release
parking brake.

Does PARKING BRAKE warning light operate?

Replace parking brake switch (see
paragraph 6-17).

Repair or replace lead 50B of hull
front indicator and switch wiring

harness (see|paragraph 6-38).

END OF TASK

LEAD 50B

PARKING
BRAKE SWITCH

| ————
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2-13. TROUBLESHOOTING CHART-Continued

aa. Parking Brake Warning Light Circuit-Continued

(2) PARKING BRAKE warning light fails to

operate; all other lights operate

Initial Setup

Tools

General mechanic’s tool kit [Appendix C|, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30
or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

and cause severe burns or electrical shock.

infury, or may short across an electrical circuit

warning light.

and black lead to ground.

voltage.
4. Turm MASTER SWITCH OFF.

A 1. Remove light bulb from PARKING BRAKE
2. Place red lead of multimeter in center contact

3. Turn MASTER SWITCH on and check for

Is voltage present?

Replace PARKING BRAKE warning
light bulb (sed paragraph 6-6)l

CONTINUED ON NEXT PAGE

INSTRUMENT PANEL
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CONTINUED FROM STEP A

I

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
_Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

4.

5.

Install light bulb in PARKING BRAKE warning
light.

Disconnect hull front indicator and switch
wiring harness from driver’s instrument panel
assembly.

Place red lead of muitimeter in socket J (lead
31C) and black lead to ground.

Turn MASTER SWITCH on, and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Go to step E.

C

4.

5.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from circuit breaker

No. 6 output.

Place red lead of multimeter in circuit breaker
No. 6 output and black lead to ground.

Turn MASTER SWITCH on and check

for voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 31C of hull
front indicator and switch wiring
harness (see paragraph 6-38

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

aa. Parking Brake Warning Light Circuit-Continued (2) PARKING BRAKE warning light fails to operate;
all other lights operate-Continued

CONTINUED FROM STEP C

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

D 1. Reconnect lead 31C to circuit breaker No. 6
output.

2. Disconnect lead 111 from circuit breaker
No. 6 input.

3. Place red lead of multimeter in lead 111 and
black lead to ground.

4, Turn MASTER SWITCH on and check for
voltage.

5. Turn MASTER SWITCH OFF.

"N CIRCUIT BREAKER
NO. 6

LEAD 111
Is voltage present?

Troubleshoot master relay circuit

(s paragraph 2-130(2))

Replace circuit breaker No. 6 (see
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CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
__-neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

E

5.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from PARKING BRAKE
warning light.

Place red lead of multimeter in lead 31C and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Replace PARKING BRAKE warning
light assembly (see[paragraph 6-6).

Replace driver’s instrument panel
wiring harness (see[paragraph 6-6).

END OF TASK
2-301
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2-13. TROUBLESHOOTING CHART-Continued

ab. Water Steer Warning Light Circuit

The water steer warning light circuit consists of water steer warning switch, driver’s instrument panel, and WATEI
STEER warning light.

When the water steer selector knob is moved slightly toward the WATER position, the water steer warning switch closes
completing the circuit to ground, and the WATER STEER warning light lights.
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2-13. TROUBLESHOOTING CHART-Continued

ab. Water Steer Warning Light Circuit-Continued

(1) WATER STEER warning light is lit when water
steer control handle is in LAND position

Initial Setup
Tools

General mechanic’s tool kit [Appendix C|, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A1.

4,

Disconnect lead 50A from water steer shift
switch.

Place a jumper wire from lead 50A to ground.

Turn MASTER SWITCH on, move water
steer control to WATER position, and check
WATER STEER warning light for

operation.

Turn MASTER SWITCH OFF.

Does WATER STEER warning light operate?

— <>

{see

Replace water steer shift switch

Repair or replace lead S0A of hull
front indicator and switch wiring

harness (see(paragraph 6-38).

END OF TASK

@
ji:

Pﬂ WATER STEER
SHIFT SWITCH

£

LEAD 50A
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(2) WATER STEER warning light fails to operate;
all other lights operate

Initial Setup

Tools

General mechanic’s tool kit (Appendix C, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or 51)

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

A

1.

2.

3.

4,

Remove light bulb from WATER STEER
warning light.

Place red lead of multimeter in center contact
and black lead to ground.

Turn MASTER SWITCH on and check for
voltage. '

Turn MASTER SWITCH OFF.

Is voltage present?

<> <>

Replace WATER STEER warning
light bulb (see[paragraph 6-6).

CONTINUED ON NEXT PAGE
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2-13. TROUBLESHOOTING CHART-Continued

ab. Water Steer Warning Light Circuit-Continued

(2) WATER STEER warning light fails to operate;
all other lights operate- Continued

CONTINUED FROM STEP A

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

Install light bulb in WATER STEER warning

1.
B light.

2. Disconnect connector from WATER STEER
warning light.

3. Place red lead of muitimeter in lead 31C
and black lead to ground.

4. Turn MASTER SWITCH on and check for
voltage. '

5. Turn MASTER SWITCH OFF.

Is voltage present?

lGo to step F. I

C 1. Reconnect connector to WATER STEER
warning light.

2. Disconnect hull front indicator and switch
wiring harness from driver's instrument panel
assembly.

3. Place red lead of muitimeter in socket J (lead
31C) and black lead to ground.

4. Tum MASTER SWITCH on and check
for voltage.

5. Turn MASTER SWITCH OFF.

Is voltage present?

—<>— >

Replace driver's instrument panel

wiring harness (see[paragraph 6-6].

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP C

|

Remove rings, bracelets, wristwatches, and
. neck chains before working on any vehicle.
Jewelry can catch on equipment and cause

injury, or may short across an electrical circuit

and cause severe burns or electrical shock.

D

4.

5.

Reconnect hull front indicator and switch
wiring harness to driver’s instrument panel
assembly.

Disconnect lead 31C from circuit breaker
No. 6 output.

Place red lead of multimeter in circuit breaker
output and black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Repair or replace lead 31C of hull front
indicator and switch wiring harness

(see[paragraph 6-38}.

E

2.

3.

4.

5.

1.

Reconnect lead 31C to circuit breaker No. 6
output.

Disconnect lead 111 from circuit breaker
No. 6 input.

Place red lead of multimeter in lead 111 and
black lead to ground.

Turn MASTER SWITCH on and check for
voltage.

Turn MASTER SWITCH OFF.

Is voltage present?

Troubleshoot master relay circuit
(see[paragraph 2-13b(2))]

Replace circuit breaker No. 6 (see

paragraph 6-14)

CIRCUIT BREAKER

NO.6 LEAD 31C
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2-13. TROUBLESHOOTING CHART-Continued

ab. Water Steer Warning Light Circuit-Continued

(2) WATER STEER warning light fails to operate;
all other lights operate-Continued

CONTINUED FROM STEP B

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

F 1. Place a jumper wire from lead 31C to warning
light terminal. - .

2. Place a jumper wire from WATER STEER
warning light terminal to ground.

3. Turn MASTER SWITCH on, water steer
control to WATER position, and check
WATER STEER warning light for operation.

4. Turn MASTER SWITCH OFF.

Does WATER STEER warning light operate?

Replace WATER STEER warning light
assembly (sed paragraph 6-6)).

CONTINUED ON NEXT PAGE
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CONTINUED FROM STEP F

Remove rings, bracelets, wristwatches, and
neck chains before working on any vehicle.
Jewelry can catch on equipment and cause
injury, or may short across an electrical circuit
and cause severe burns or electrical shock.

G

EESEN

5.

Reconnect connector to WATER STEER warning
light.

Disconnect lead 50A from water steer shift switch.
Place a jumper wire from lead 50A to ground.
Turn MASTER SWITCH on, water steer control to
WATER position, and check WATER STEER
warning light for operation.

Turn MASTER SWITCH OFF.

Is voltage present?

Replace water steer shift switch (see

H

6.

Reconnect lead 50A to water steer shift switch.
Disconnect hull front indicator and switch wiring
harness from driver’s instrument panel assembly.
Place a jumper wire from socket J to pin J (lead
31C).

Place a jumper wire from pin G (lead 50A) to
ground.

Turn MASTER SWITCH on, water steer control
to WATER position, and check WATER STEER
warning light for operation.

Turn MASTER SWITCH OFF.

Is voltage present?

,

Replace driver’s instrument panel

wiring harnessparagraph 6-6|  6).

Repair or replace lead 50A of hull front
indicator and switch wiring harness (see

{Lparagraph 6-38).

END OF TASK
2-309

TM 9-2350-230-20-1

L]
. WATER STEER

SHIFT SWITCH

LEAD 50A

PINJ SOCKETJ

DRIVER'S




2-13. TROUBLESHOOTING CHART-Continued

ac. Slave Receptacle Circuit

The slave receptacle is located in the driver's compartment. When a slave cable is connected between the slave
receptacles of two vehicles, one vehicle can power the other vehicle’s electrical system. With the MASTER SWITCH set
to on in the first vehicle and the MASTER SWITCH set to on in the second vehicle, 24 V do is supplied to the second

vehicle’'s master relay. This energizes the master relay circuit which supplies voltage throughout the vehicle’s electrical
system.
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2-13. TROUBLESHOOTING CHART-Continued

ac. Slave Receptacle Circuit-Continued No power from slave receptacle

Initial Setup

Tools

General mechanic’s tool kit [Appendix C|, item 16)
Multimeter or STE/ICE-R test set [Appendix G, item 30

or51
WA B —

Remove rings, bracelets, wristwatches, and neck
chains before working on any vehicle. Jewelry can
caich on equipment and cause injury, or may short SLAVE

acro