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WARNING

» Drycleaning solvent (P-D-680) is TOXIC and flammable. Wear protective goggles and
gloves; use only in a well-ventilated area; avoid contact with skin, eyes, and clothes;
and do not breathe vapors. Keep away from heat or flame. Never smoke when using
solvent; the flashpoint for type | drycleaning solvent is 100F (38C) and for type Il is
138F (50C). Failure to do so may result in injury or death to personnel.

» If personnel become dizzy while using cleaning solvent, immediately get fresh air and
medical help. If solvent contacts skin or clothes, flush with cold water. If solvent
contacts eyes, immediately flush eyes with water and get immediate medical attention.

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.

WARNING

Cab door weighs 85 Ibs (39 kg). Use the aid of an assistant for removal to prevent possible
injury to personnel.
WARNING

Allow engine to cool before performing maintenance on the muffler, exhaust pipe, exhaust
manifold, or turbocharger. If necessary, use insulated pads and gloves.

WARNING

Use care when removing wiper drive arm. Wiper driver arm is under spring tension and
can act as projectile when released and could cause severe eye injury.

WARNING
Fuel is very flammable and can explode easily. To avoid serious injury or death:
» Keep fuel away from open flame or any spark (ignition source).

» Keep at least a B-C fire extinguisher within easy reach when working with fuel or on a
fuel system.

» Do not work on fuel system when engine is hot; fuel can be ignited by a hot engine.

a
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WARNING

Engine access cover weighs 70 Ibs (32 kg). Attach suitable lifting device prior to
installation to prevent possible injury to personnel.

WARNING

Use care when removing springs. Springs are under spring tension and can act as
projectiles when released and could cause severe eye injury.

WARNING

* Transmission oil may be hot when drained. Do not come in contact with hot oil. Failure
to do so may result in injury to personnel.

* Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled oil
with rags.

WARNING

Transmission oil is flammable. Ensure engine is cool to prevent fire. Injury or death to
personnel could result.

WARNING

Wiper motor will drop when mounting nut is removed. Support wiper motor assembly
during removal to prevent damage to equipment or injury to personnel.

WARNING

Be careful not to short out battery terminals. Do not smoke or use open flame near
batteries. Batteries may explode from a spark. Battery acid is harmful to skin and eyes.

https://lwww.forkliftpdfmanuals.com/



TM 10-3930-669-20

WARNING

Remove or disconnect batteries and turn master battery disconnect switch off prior to
performing maintenance in immediate battery area or working on electrical system. Such
disconnection's prevent electrical shock to personnel or equipment.

WARNING

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

WARNING

When working on parking brake control linkage, place chocks in front of and behind one of
rear wheels to keep vehicle from rolling. Failure to do so could cause serious injury or
death to personnel.

WARNING

CARC paint contains isocyanate (HDI) which is highly irritating to skin and respiratory
system. High concentrations of HDI can produce symptoms of itching and reddening of
skin, a burning sensation in throat and nose and watering of the eyes. In extreme
concentrations, HDI can cause cough, shortness of breath, pain during respiration,
increased sputum production, and chest tightness. The following precautions must be
taken whenever using CARC paint:

« ALWAYS use air line respirators when using CARC paint unless air sampling shows
exposure to be below standards. Use chemical cartridge respirator if air sampling is
below standards.

« DO NOT let skin or eyes come in contact with CARC paint. Always wear protective
equipment (gloves, ventilation mask, safety goggles, etc.).

DO NOT use CARC paint without adequate ventilation.
* NEVER weld or cut CARC-coated materials.

« DO NOT grind or sand painted equipment without high-efficiency air purifying
respirators in use.

» BE AWARE of CARC paint exposure symptoms; symptoms can occur a few days after
initial exposure. Seek medical help immediately if symptoms are detected.
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WARNING
Mixing of CARC paint must be done in a well-ventilated mixing room or spraying area away
from open flame with personnel wearing eye protection. Paint is flammable and can cause
injury or death to personnel
WARNING
Protective equipment (gloves, goggles, ventilation mask) must be worm when using CARC
paint. DO NOT leave any skin exposed. Contact with CARC paint can cause skin burns.

WARNING

High-efficiency air purifying respirators should be used when grinding or sanding CARC-
coated equipment. Failure to do so may result in injury or death to personnel.

WARNING
Cleaning compound can cause skin rash and can give off harmful vapors. To avoid injury,
use in well-ventilated area. Wash immediately with soap and water if compound contacts
skin or clothes.

WARNING

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

WARNING
Do not drain engine oil while engine is hot. Severe injury to personnel may result.
WARNING
BURN HAZARD

Allow engine to cool before performing maintenance on the muffler, exhaust pipe, exhaust
manifold, or turbocharger. If necessary, use insulated pads and gloves.
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WARNING
Do not touch hot exhaust system with bare hands; injury to personnel will result.
WARNING
Fuel is very flammable and can explode easily. To avoid serious injury or death, keep fuel
away from open fire and keep fire extinguisher within easy reach when working with fuel.
Do not work on fuel system when engine is hot. Fuel can be ignited by hot engine. When
working with fuel, post signs that read "NO SMOKING WITHIN 50 FEET (15 m)".
WARNING

Fuel and oil are slippery and can cause falls. To avoid injury, wipe up spilled fuel or oil
with rags.

WARNING

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

* Do not fill tank with engine running, while smoking, or when near an open flame. Never
overfill the tank or spill fuel. If fuel is spilled, clean it up immediately.

* Be sureto use correct type and grade of fuel.

» Ground fuel funnel or nozzle against filler neck to prevent sparks and be sure to replace
fuel tank cap.

WARNING
Ensure equipment will not move while repairing or inspecting it. For trailers, "red tag" the
hitch, and block or chock wheels or tracks. For powered equipment, block or chock

wheels or tracks, and "red tag" the starter. Prevent a "quick fix" from becoming a quick
injury.
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WARNING

To avoid personal injury, use a hoist or get assistance when lifting components that weigh
more than 50 Ibs (23 kg). Ensure all chains, hooks, slings, etc., are in good condition and
are of correct capacity. Ensure hooks are positioned correctly. Always use a spreader bar
when necessary. The lifting hooks must not be side loaded.

WARNING
When checking connections, do not let tools touch battery box. A direct short, arcing, tool

heating to red hot and battery explosion could result, causing injury or death to personnel.

WARNING

Sharp edges can cut hands. Use rags or a brush to lubricate.

WARNING

Hot parts can burn personnel. Let hot parts cool before starting work.
WARNING
* Always use "three point contact” with vehicle; face vehicle when entering or leaving cab.
Three point contact means that three out of four arms and legs are in contact with
vehicle at all times during mount and dismount.

* Clean shoes and wipe hands before climbing on. Use grab handles when mounting.

* Never use control levers as a hand hold when climbing on or off. Never step on foot
controls when mounting or climbing off.

* Never enter a moving machine.

WARNING

Do not use equipment for purposes other than its intended use, unless authorized by the
NICP/commodity command.
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WARNING
* Never crawl under equipment when performing maintenance unless equipment is

securely blocked. Equipment may fall and cause serious injury or death to personnel.

» Keep clear of equipment when equipment is being raised or lowered. Equipment may
fall and cause serious injury or death to personnel.

* Do not work on any item supported only by lift jacks or hoist. Always use blocks or
proper stands to support the item prior to any work. Equipment may fall and cause
injury or death to personnel.

* Do not allow heavy components to swing while hanging by lifting device. Equipment
may strike personnel and cause injury.

» Exercise extreme caution when working near a cable or chain under tension. A snapped
cable, shifting or swinging load may result in injury or death to personnel.

WARNING
All personnel must stand clear during lifting operations. A swinging or shifting load may
cause injury or death to personnel.

WARNING
Always disconnect battery ground cable or power source before working on electrical
components. Discharge capacitors as noted. If personnel receive an electrical shock, get
immediate medical attention.

WARNING
When working on a running engine, provide shielding for exposed rotating parts. Tools,
clothing, or hands can get caught and cause serious injury to personnel.

WARNING
Ensure your seatbelt is fastened before operating vehicle. Avoid sudden stops and
operate at a safe speed.

WARNING

Do not connect VTM to power source while VTM power switch is on. Battery explosion
could occur.
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WARNING
Use care when removing snap and retaining rings. Snap and retaining rings are under
spring tension and can act as projectiles when released and could cause severe eye injury.
WARNING

Do not attempt to repair a spring brake fail-safe. High spring tension makes repair too
dangerous and severe injury or death to personnel could result.

WARNING

Always wear eye protection when replacing wheel studs. Eye injury may result if metal
chips contact eyes.

WARNING

Ensure studs are fully seated in slots before tightening nuts, or wheel could come off
during operation of vehicle, resulting in injury or death of personnel.

WARNING
Hydraulic fluid is poisonous and can be absorbed through your skin. Never service
hydraulic system when fluid is hot or under pressure. Avoid skin contact. Wash hands
with soap immediately after servicing and wash off any fluid that comes in contact with
skin. If fluid gets into eyes, wash eyes immediately and get medical help.

WARNING

Brake fluid, lubricants, and other chemicals can cause serious injury to eyes. If your eyes
are effected, flush immediately with cold water and seek medical attention.

WARNING

Use caution when removing cap on hydraulic tank; Hydraulic tank is pressurized 3 to 6
pounds.
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TECHNICAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 10-3930-669-20 Washington, D.C. 21 JANUARY 1997

UNIT SUPPORT MAINTENANCE

TRUCK, LIFT, FORK, CLEAN BURN DIESEL,
FRONT/SIDE LOADING,
6,000 LB CAPACITY
MODEL R60SL-DC
NSN 3930-01-378-7497

Approved for public release; distribution is unlimited.
REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to
improve the procedures, please let us know. Mail your letter, DA Form 2028
(Recommended Changes to Publications and Blank Forms), or DA Form 2028-2 located
at the back of this manual direct to: Commander, US Army Tank-automotive and
Armament Command, ATTN: AMSTA-IM-OPIT, Warren, Ml 48397-5000. A reply will be
furnished to you. You may also provide DA Form 2028-2 information to TACOM via
datafax or e-mail. TACOM's datafax number for AMSTA-IM-OPIT is (810) 574-6323 and
the e-mail address is: amsta-im-opit@cc.tacom-tech-pubs@ cc.tacom.army.mil.
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HOW TO USE THIS MANUAL

This manual is designed to help maintain the Truck, Lift, Fork (NSN 3930-01-378-7497). Listed below are some special
features included in this manual to help locate and use the needed information:

A front cover table of contents is provided for quick reference to chapters and sections that will be used often.

WARNING, CAUTION, and NOTE headings, subject headings, and other essential information are printed in bold
type making them easier to see.

The maintenance tasks describe what must be done to the forklift before starting the task (Equipment Condition)
and what must be done to return the forklift to operating condition after the task is finished (Follow-On
Maintenance).

The Appendixes are located at the end of the manual. They contain a reference guide to other manuals, the
Maintenance Allocation Chart (MAC), a list of expendable/durable supplies and materials, and other material for
maintaining the forklift.

In addition to text, there are exploded-view illustrations showing how to take a component off and put it back on.
Cleaning and inspection procedures are also included as required.

of this manual covers Unit level Preventive Maintenance Checks and Services (PMCS) and basic

troubleshooting, as well as general maintenance.

Follow these guidelines when using this manual:

Read all WARNINGS and CAUTIONS before performing any procedure.
The equipment conditions found in the maintenance procedures are of a general nature and the mechanic may be

able to perform only certain steps within a procedure to accomplish the equipment condition.

iii/(iv blank)
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Section I. GENERAL INFORMATION

Mast Assembly

Cab

Cab Door

Left Rear Engine Access Cover
Tie Down Points

Fuel Tank

Drive Axle
Shift Cylinder
Pivot Cylinder
Tilt Cylinders

. Forks

Carriage Assembly

Figure 1-1. Truck, Lift, Fork - Left Front View
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13. Rear Flood Light 19. Tow Pin

14. Taillight 20. Counterweight
15. Front Flood Light 20. Counterweight
16. Mast Level Indicator 21. Load Rest

17. Engine Panel 22. Exhaust Muffler
18. Steer Axle 23. Battery Box

Figure 1-2. Truck, Lift, Fork - Right Rear View

1-1. SCOPE.
a. Type of Manual. This manual is used for unit maintenance of the Truck, Lift, Fork.

b. Model Number and Equipment Name. Truck, Lift, Fork, NSN 3930-01-378-7497, produced by Drexel
Industries, Inc. of Pennsylvania, Model R60SL-DC. (See[Figures 1-1Jand|1-2.)

c. Purpose of Equipment. The Truck, Lift, Fork, hereinafter referred to as the forklift, is designed to operate as a
conventional, counterbalanced, front-loading forklift with the additional capability of operating as a side-loading forklift.

1-3
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1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS.

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

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

Command decision, according to the tactical situation, will determine when the destruction of the forklift will be
accomplished. A destruction plan will be prepared by the using organization unless one has been prepared by a higher
authority. For general destruction procedures for this equipment, refer to TM 750-244-6, Procedures for Destruction of
Tank-Automotive Equipment to Prevent Enemy Use (U.S. Army Tank-Automotive Command).

1-4. PREPARATION FOR STORAGE OR SHIPMENT.

Refer to|Chapter 2, Section VI of this manual for Preparation for Storage or Shipment.

1-5. OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS.

Common Name Official Nomenclature

Forklift Truck, Lift, Fork, Clean Burn Diesel, Front/Side Loading, 6,000 LB. Capacity,
Model R60SL-DC
Part No. 1402517

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your 6,000 Ib forklift 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 our equipment. Let us know why you don't like the design. Put it on an SF 368 (Product
Quality Deficiency Report). Mail it to us at Commander, US Army Tank-automotive and Armament Command, ATTN:

AMSTA-TR-E/MPA, Warren, MI 48397-5000. A reply will be furnished to you.

1-7. WARRANTY INFORMATION.

The warranty starts on the date found in block 23, DA Form 2408-9 in the logbook. Report all defects in material and
workmanship to your supervisor, who will take the appropriate action. Sed Appendix Al for Warranty information.

1-8. CORROSION PREVENTION AND CONTROL.

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

1-4
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While corrosion is typically associated with rusting of metals, corrosion can also include deterioration of other materials,
such as rubber and plastic. Unusual cracking, softening, swilling, or breaking of these materials may be a corrosion
problem.
If a corrosion problem is identified, it can be reported using Standard Form 368, Product Quality Deficiency Report. Use
of key words such as "corrosion, rust, deterioration, and 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.

Section II. EQUIPMENT DESCRIPTION AND DATA

1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

Refer to/ TM 10-3930-669-10 for Equipment Characteristics, Capabilities, and Features.

1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

Refer to TM 10-3930-669-10 for Location and Description of Major Components.

1-11. EQUIPMENT DATA.

Refer to TM 10-3930-669-10 for Equipment Data.

1-5
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Section Ill. PRINCIPLES OF OPERATION

1-12. POWER TRAIN.

The forklift is powered by an air-cooled diesel engine (1) coupled directly to a semi-automatic transmission (2). Power
from the transmission is transferred to the drive axle (3) through a short drive shaft (4) with two universal joints.

a. Engine. The forklift is equipped with a KHD Deutz diesel Model FAL912D/W engine rated at 60 HP (44 kilowatt)
at 2,500 RPM. This engine is air cooled.

b. Transmission. The forklift is equipped with a Borg Warner Model PR-2 two-speed, semi-automatic
transmission. Forward low range, forward high range, reverse, and neutral functions are controlled by an electric
solenoid-controlled valve body. Power is transmitted by constant-mesh helical gears and multiple-disc clutch packs.

(1) The transmission control lever located on the steering column operates two switches sending voltage to the
electric solenoids controlling transmission functions.

(&) To select the forward position for the transmission, move the control lever to the forward position.

(b) To select the reverse position for the transmission, move the control lever to the rearward position.

1-6
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(c) To select the neutral position for the transmission, move the control lever to the center position.

(2) The high/low range selector switch is located on the right side of instrument panel. The electric control
rocker switch controls a solenoid in the transmission. This solenoid switches the transmission INTO high range when
energized. The truck should normally be operated in high range only. Changing from one range to the other is
accomplished by pushing the transmission range control button. The high range light will light on the instrument panel

when high range is selected.

c. Drive Axle. The forklift is equipped with a Clark-Hurth Model 172 drive axle. This drive axle features gear
reduction at the wheel ends and is equipped with wet brake discs that serve as the service brakes.

d. Inching System. The inching system works with both the drivetrain and the brake system. The inching system
permits extremely slow movement for precise load positioning. Light brake application at slow engine speeds activates
the inching solenoid valve. This reduces the hydraulic pressure actuating the hydraulic clutch pack allowing the clutches

to slip and the machine to be inched..

1-7
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1-13. ENGINE SYSTEMS.

a. Cooling System. The cooling system protects the engine (1) from excess operating temperatures by removing
heat generated during the combustion process. Air is drawn through the engine oil-to-air cooler (2) and then past the
engine cooling fins (3) by a belt-driven blower (4). A sensor (5) is located on the blower belt tensioner (6). This sensor
will send voltage to a warning buzzer and a warning light on the instrument panel when the blower belt breaks or comes

off its pulleys.
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b. Air Intake System. The air intake system consists of a dry-type filter contained in an air cleaner (1), ducting (2),
and the engine intake manifold (3). Condition of the air filter is monitored using the air filter indicator (4).

1-9
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1-13. ENGINE SYSTEMS (CONT).

c. Fuel System. The fuel system consists of the fuel tank (1), fuel/water separator (2), fuel filter (3), feed pump (4),
injection pump (5), and injectors (6). The fuel tank (1) is located on the LH side of the forklift and has a capacity of 14
gallons. The fuel/water separator (2) removes water and large contaminants from the fuel. Finer contaminants are
removed by the fuel filter (3). The feed pump (4) supplies fuel to the injection pump (5) which distributes the fuel to the
injectors (6). Surplus fuel is returned to the fuel tank (1) through return lines (7).
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1-14. ELECTRICAL SYSTEM.

a. Electrical System. The forklift is equipped with a 24-volt electrical system. Status of the electrical system can
be monitored by an ammeter gauge (1) located on the instrument panel inside the cab. A fuse panel (2) located under
the instrument panel protects electrical circuits.
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1-14. ELECTRICAL SYSTEM (CONT).

b. Battery. The electrical system is equipped with two 12-volt batteries (1). The batteries are contained in a
battery box (2) located on the right-hand side of the forklift under the engine access cover (3). This location provides
protection from the environment while allowing convenient access for service.
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c. Power Storage and Generating. The forklift's 12-volt batteries (1) have the capability of storing electrical
power. The batteries can power all of the systems for a limited time while the engine is not running, but their primary
purpose is to supply voltage to the engine's starting system. Once the engine is running, the generating system provides
the electrical power for all systems. The engine-driven alternator (2) generates alternating current (AC) which is passed
through a set of rectifiers that change it into direct current (DC). This direct current is used to charge the batteries (1)
and is distributed to the other systems of the forklift.
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1-14. ELECTRICAL SYSTEM (CONT).

d. Engine Starting and Stopping. The engine starting system consists of a starter motor (1), solenoid (2), and
engine switch (3). Battery voltage is used to operate the starter motor (1). The starter motor (1) is mounted on the
engine and engages the flywheel only when electrically energized. When the engine switch (3) is turned to the OFF
position, the fuel shutoff solenoid (4) is de-energized causing the injection pump to stop fuel supply to the injectors.
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e. Service Lighting. The service lighting includes the front and rear flood lights (1 and 2), one taillight (3), and
instrument panel (4) gauge lighting. The front flood light (1), taillight (3), and instrument panel (4) lights are all controlled
by the front flood light rocker switch (5). The rear flood light (2) is controlled by the rear flood light rocker switch (6). The
taillight is equipped with one dual-filament bulb serving as both the running light and the brake light. The brake light
illuminates when it receives voltage from the brake light switch (7) mounted above the brake pedal linkage. Depressing
the brake pedal operates the brake light switch (7) and illuminates the brake light.
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1-14. ELECTRICAL SYSTEM (CONT).

.\'. B

f. Instruments. All instruments are equipped with individual lamps for illumination and share a common circuit for
power of these lamps. A common ground circuit is also shared for all instrument illumination. All instrumentation is fully
operable when the main power switch and engine switch are on.

. Ammeter (1) receives voltage from the shunt and shares a common ground circuit with other instruments.
. Hour meter (2) receives voltage from the fuse panel and shares a common ground circuit with other instruments.

. Fuel level gauge (3) receives voltage from the fuse panel and is grounded at the sending unit mounted on the fuel
tank.

. Engine oil pressure gauge (4) receives voltage from the fuse panel and is grounded at the sending unit mounted
on the engine.

. Engine temperature gauge (5) receives voltage from the fuse panel and is grounded at the sending unit mounted
on the engine.

. Transmission oil temperature gauge (6) receives voltage from the fuse panel and is grounded at the sending unit
mounted on the transmission.

. Air restriction indicator gauge (7) indicates condition of air filter in inches of Hg. Red button is for resetting
indicator.
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g. Warning Lights, Buzzers, and Indicator Lights.

Broken belt warning light (1) is illuminated when the broken belt sensor (2) closes. The broken belt sensor (2)
will close any time the tensioner (3) collapses as a result of the blower belt (4) breaking or coming off its pulleys.
The broken belt warning light (1) is on the same electrical circuit as the broken belt warning buzzer (5).

Broken belt warning buzzer (5) sounds when the broken belt sensor (2) closes. The broken belt sensor (2) will
close any time the blower belt tensioner (3) collapses as a result of the blower belt (4) breaking or coming off its
pulleys. The broken belt warning buzzer (5) is on the same electrical circuit as the broken belt warning light (1).
Transmission high range indicator light (6) is illuminated any time the transmission is in high range. The
indicator light (6) receives voltage from the high/low range switch (7).
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1-15. HYDRAULIC SYSTEM.

The hydraulic system supplies hydraulic oil pressure for steering (1) and mast (2) operation any time the engine is
running. A pump (3) mounted on the transmission draws hydraulic fluid from the hydraulic tank (4) mounted on the RH
side of the forklift. A priority valve (5) diverts hydraulic fluid to the mast (2) and steering (1) system by demand.
Hydraulic fluid is filtered by a spin-on filter (6) immediately before returning to the hydraulic tank (4).
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1-16. STEERING SYSTEM.

The steering axle (1) is mounted at the rear of the forklift and is hydraulically assisted any time the engine is running.
Hydraulic oil pressure is provided by a transmission-mounted pump which is shared by the mast, pivot/shift assembly,
and steering system. No mechanical linkages are used between the steering column (2) and the steering axle (1) for
control of the steering axle (1). A steering gear (3) is connected to the steering column (2) and controls fluid flow from
the pump to the steering axle (1).
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1-17. MAST AND PIVOT/SHIFT ASSEMBLY.

The mast assembly (1) is mounted to the pivot/shift assembly (2) and is capable of a 90-degree pivot to the right. Two
tilt cylinders (3) make it possible to tilt the mast assembly (1) six degrees forward or back. The frame of the mast
assembly (1) is made up of three separate rails: the inner rail (4), center rail (5), and outer rail (6). The mast assembly

(1) is raised and lowered by the primary lift cylinder (7) and secondary lift cylinders (8) using chains and anchors to
synchronize the movement of the three rails.

The pivot/shift assembly (2) allows side-to-side movement of the mast assembly (1) using one cylinder located behind
the side shift rod (9). Additionally, the pivot cylinder (10) can pivot the mast 90 degrees to the right.
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All functions of the mast assembly (1) and the pivot/shift assembly (2) are controlled by two joysticks (3) mounted in the
cab. Joysticks (3) are connected by cables (4) to the stack valves (5) which direct flow to and from the mast assembly

(1) and pivot/shift assembly (2). Hydraulic oil pressure is provided by a transmission-mounted pump which is shared by
the steering system, mast assembly, and pivot/shift assembly.
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1-18. BRAKE SYSTEM.

The forklift brakes are located inside the drive axle (1). The steering axle (2) is not equipped with brakes. Braking is
controlled by the brake pedal (3) which is connected to the master cylinder (4) by a linkage. Additionally, the brake pedal
(3) disengages the transmission automatically as the brakes are being applied.
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1-19. WHEELS AND TIRES.

The drive axle is equipped with four wheel-and-tire assemblies (1 and 2), one inner (1) and one outer (2) per side. Inner
and outer wheel-and-tire assemblies are not interchangeable because of a difference in wheel depth. The steering axle
is equipped with two wheel-and-tire assemblies (3), one per side.

a. Drive Axle Wheel-and-Tire Assemblies. A wheel-and-tire assembly (1 or 2) consists of one tire and one wheel.
The tire is solid, requiring no air.

b. Steering Axle Wheels. A wheel-and-tire assembly (3) consists of one tire and one wheel. The tire is solid,
requiring no air.
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Section I. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC
EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

2-1. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE), CTA
50-970 or CTA 8-100, as applicable to your unit. lists tool kits required and authorized for use at the Unit
Maintenance level. Reference code numbers listed in column one correspond to those listed in the same column on the
Maintenance Allocation Chart (MAC).

Table 2-1. Authorized Unit Support Tool Kits

Tool or Test
Equipment Maintenance Tool Kit
Ref Code Level Nomenclature Stock Number
1 0] Tool kit, general mechanic's: automotive 5180-00-177-7033
2 0] Shop equipment, automotive maintenance and repair: | 4910-00-754-0654
organizational maintenance common no. 1, less power
3 O Shop equipment, automotive maintenance and repair: | 4910-00-754-0653
organizational maintenance supplemental no. 1, less power
11 O Shop equipment, automotive maintenance and repair: field | 4910-00-754-0705
maintenance, basic

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

The MAC identifies the authority and responsibility for maintenance tasks listed in this manual. Tool kits, test equipment,
and diagnostic equipment required for performing maintenance tasks are also identified in the MAC. The forklift Repair
Parts and Special Tools List (RPSTL), TM 10-3930-669-24P, |lists special tools, TMDE, and support equipment required
to perform maintenance procedures contained in this manual.

2-3. REPAIR PARTS.

Repair parts are listed and illustrated in the Repair Parts and Special Tools List; TM 10-3930-669-24P/ for maintenance
of this equipment.
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Section Il. SERVICE UPON RECEIPT

2-4. GENERAL SERVICE INSTRUCTIONS.

a. Refer to TM 10-3930-669-10 for operating instructions for the forklift.

b. Upon receipt of a new, used, or reconditioned forklift, the receiving organization must see if it has been properly
prepared for service and is in good condition (TM_10-3930-669-10). | Inspect all assemblies, subassemblies, and

accessories to be sure they are in proper working order. Secure, clean, correctly adjust, and/or lubricate (LO 10-3930-
669-12) as needed.

c. Follow general procedures for all services and inspections given in TM 10-3930-669-10 .

2-5. INSPECTION AND SERVICING EQUIPMENT.

NOTE

If forklift has been driven to the using organization, most or all of the following work
should have been done.

a. When forklift is received, inspect all items for damage that may have occurred during shipping and unloading
operations. Pay close attention to any loose or missing nuts, bolts, screws, access plates, drain plugs, draincocks, oil
plugs, assemblies, subassemblies, or components that may have been lost or broken in transit.

WARNING

» Drycleaning solvent (P-D-680) is TOXIC and flammable. Wear protective goggles and
gloves; use only in a well-ventilated area; avoid contact with skin, eyes, and clothes;
and do not breathe vapors. Keep away from heat or flame. Never smoke when using
solvent; the flashpoint for type | drycleaning solvent is 100F (38C) and for type Il is
138F (50C). Failure to do so may result in injury or death to personnel.

» If personnel become dizzy while using cleaning solvent, immediately get fresh air and
medical help. If solvent contacts skin or clothes, flush with cold water. If solvent
contacts eyes, immediately flush eyes with water and get immediate medical attention.

b. Clean all exterior surfaces coated with rust-preventive compound with drycleaning solvent.

c. Lubricate specific points shown in_LO 10-3930-669-12 regardless of interval. Do not lubricate gear cases or
engine. Check processing tag for gear case and engine oil. If tag states the oil is good for 500 miles (805 km) of
operation and is of the proper grade for local climatic operation, check oil level but do not change oil.
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2-6. SPECIAL SERVICE INSTRUCTIONS.

a. Forklift Body and Panel Inspection.
(1) Inspect body and panels for evidence of damage during shipment.
(2) Check doors, latches, and hinges on compartments for proper operation.
(3) Check mounting hardware and tighten as necessary.
b. Forklift Cab Inspection.
(1) Inspect cab for evidence of damage during shipment.
(2) Inspect windshields and window glass for cracks or other damage.
(3) Check door latches, hinges, and windows for proper operation.

(4) Check seat and seat belts to ensure they are securely installed and that operator's seat adjustment controls
are functioning properly.

c. Engine Inspection.
(1) Remove any seals, plugs, or tape used to seal air inlets and ports on the engine during shipping.
(2) Check crankcase oil level with dipstick.
(3) Examine air cleaner element for dirty or restricted condition.
(4) Inspect engine for evidence of leakage.
(5) Remove any obstruction of cooling air flow to cooling blower.
d. Transmission Inspection.
(1) Check fluid level with dipstick.
(2) Check external hoses and tubes for evidence of leakage.
e. Electrical System Inspection.
(1) Inspect battery cable connections and clean and tighten as necessary.
(2) Check lights for burned out lamps, loose connections, and dirty or broken lenses.
(3) Ensure alternator is charging properly.

(4) Ensure all electrical equipment functions.
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f. Steering System Inspection.
(1) Examine steering hoses and connections for evidence of leakage.
(2) Check steering system for proper operation during road test.

g. Tire Inspection.

(1) Inspect tires for serious cuts, bubbles, cracks, bruises, dry-rot, foreign objects, or exposure
of internal cords.. Remove foreign objects lodged between treads.

(2)  Check all wheel mounting nuts for proper torque[(Para 12-2).
h. Fuel System Inspection.
(1) Check fuel level and add fuel if necessary.
(2) Inspect fuel hoses, tubes, connections, and filters for evidence of leakage.
i. Hydraulic System Inspection.
(1) Check all hydraulic hoses, tubes, cylinders, and connections for evidence of leakage.
(2)  Check mast assembly for proper operatior (TM 10-3930-669-10).
j. Drive Axle Cooling System Inspection.
(1)  Check drive axle oil cooler for leaks.

(2)  Check drive axle oil cooler hoses for evidence of leakage.

Section lll. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-7. PMCS INTRODUCTION.

This section contains PMCS requirements for the forklift. The PMCS tables contain checks and services necessary to
ensure the forklift is ready for operation. Using the PMCS tables, perform maintenance at the specified intervals.
Perform PMCS in|TM 10-3930-669-10 hefore performing PMCS in this section.

2-8. LEAKAGE DEFINITIONS FOR PMCS.

It is necessary for you to know how fluid leakage affects the status of the forklift. The following are types/classes of
leakage necessary for determining status of forklift. Learn these leakage definitions and remember - when in doubt,
notify your supervisor.
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2-8. LEAKAGE DEFINITIONS FOR PMCS (CONT).

CAUTION
Equipment operation is allowable in some cases with minor leakages (Class |
or Il). Of course, consideration must be given to fluid capacity in the item/system
being checked/inspected. When in doubt, notify your supervisor.

When operating with Class | or Il leaks, continue to check fluid levels as required
in your PMCS.

Class 11l leaks should be reported to your supervisor.
(1) CLASS | - Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

(2) CLASS Il - Leakage of fluid great enough to form drops but not enough to cause drops to drip from item
being checked/inspected.

3) CLASS 1l - Leakage of fluid great enough to form drops that fall from item being checked/inspected.

2-9. PMCS TABLES.

The PMCS table is arranged in columns that identify which item is being inspected/serviced, when an item should be
inspected/serviced, where the item is located, and the procedures necessary to inspect/service the item. Report all faulty
items found during PMCS, that must be repaired or replaced at a higher maintenance level, on DA Form 2404. Also,
report faulty items to your supervisor.

a. Item No. The Item No. column provides a logical sequence for performing the PMCS tasks. Record the Item
No. of any faulty item that must be repaired or replaced at a higher maintenance level on DA Form 2404.

b. Interval The Interval column provides the appropriate time interval for performing each task. This column lists
the time intervals within which the tasks should be performed. Intervals are broken into two groups: months of operation
and hours of operation. In all cases, checks of items in the PMCS table should be performed under whichever interval
occurs first.

c. Item to Check/Service. This column lists the name of the item to be inspected/serviced and its location on the
vehicle.

d. Procedure. The Procedure column provides instructions necessary to accomplish the inspection/service. It also
lists important Warnings, Cautions, and Notes related to each task. If a task is covered elsewhere in manual, it is
referenced by paragraph number.

e. Not Fully Mission Capable If: This column tells you what faults will keep your equipment from being capable of

performing its primary mission. If checks and services show faults listed in this column, do not operate the equipment.
Follow standard operating procedures for maintaining the equipment or reporting equipment failure.
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TM 10-3930-669-20

Location
ltem Interval Item to Procedure Not Fully Mission
No. Mo/Hr Check/Service Capable If:
Body. Cab. and
Hull
1 12/1,000 Frame Check for broken or cracked welds.
2 12/1,000 Mounting Check for cracks, breaks, rust, or
Brackets looseness.
3 12/1,000 Cab and Check for cracks in weldments or metal
Mounting Pads on structure, loose or missing screws,
worn or damaged rubber mounting
pads, and corrosion.
Engine

4 6/500 Intake Manifold Check for damaged pipes, loose clamps,
and blown gaskets or seals.

5 6/500 Exhaust Check for damaged pipes, loose clamps,

Manifold and blown gaskets or seals.

6 6/500 Muffler Check muffler for looseness or leaks.
Check for damaged pipes, loose clamps,
and blown gaskets or seals.

7 6/500 Alternator Check that ventilation slots and air
spaces are clear and unobstructed.

8 6/500 Fuel Filters Change fuel filters [Para 4-8).

9 2/100 Engine Cooling Check cooling fins for restriction.

Fins
10 6/500 Batteries Check battery electrolyte level. Refer to

TM 9-6150-200-14.
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2-9. PMCS TABLES (CONT).

Table 2-2. Preventive Maintenance Checks and Services - CONT.

TM 10-3930-669-20

Location
ltem Interval Item to Procedure Not Fully Mission
No. Mo/Hr Check/Service Capable If:
Transmission
11 12/1,000 Oil Cooler Lines Check cooler for signs of leakage,
and Fittings damage, or loose mounting screws.
12 12/1,000 Transmission Check transmission mounting screws
Mounts for tightness.
Steer Axle
13 3/250 Steering Axle Check all structural parts for excessive
wear, broken welds, and a bent or
otherwise damaged axle.
Drive Axle
14 3/250 Drive Axle Check drive axle mounting brackets for
cracks, breaks, rust, broken welds, loose
mounting on frame, or missing
hardware.
15 6/500 Service Brakes Check service brake adjustment.
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Section IV. TROUBLESHOOTING

2-10. INTRODUCTION TO LOGIC TREE TROUBLESHOOTING.

a. Page Layout. Troubleshooting procedures are divided into logic tree pages and test pages.

(1) A logic tree page is always a left-hand page, facing the test page on the right. The logic tree page provides
the sequence of steps required to isolate a fault to a failed component. All critical information for decision making is on
the left-hand page. Each logic tree page contains the following information:

(a) INITIAL SETUP - This box is located only on the first logic tree page of a fault. INITIAL SETUP lists
tools, materials, references, personnel and equipment needed to troubleshoot the fault.

(b) KNOWN INFO - This box is located in the top left-hand column. KNOWN INFO lists conditions and
information that will eliminate specific components as the cause of the fault.

(c) POSSIBLE PROBLEMS - This box is located directly below KNOWN INFO. All of the system
components that could cause a fault are listed in the POSSIBLE PROBLEMS box. The first component listed in the
POSSIBLE PROBLEMS box is the one that will be tested at that step in the logic sequence. When one of the
components is tested and found to be operational, it is entered at the bottom of the KNOWN INFO box as OK.

(d) QUESTION - Each question, located in the middle column, refers to the first possible problem listed
in POSSIBLE PROBLEMS. If the answer to the question is YES, proceed to the next step. If the answer is NO, follow
the NO arrow to obtain directions for correcting the problem. If the step contains a WARNING or CAUTION message, a
small shadow box is printed above the question. Text for WARNINGS and CAUTIONS is on the following right-hand

page.

(e) TEST OPTIONS - This box is located directly below TEST OPTIONS. It explains the purpose for the
guestion in the middle column.

() REASON FOR QUESTION - This box is located directly below TEST OPTIONS. It explains the
purpose for the question in the middle column.

(2) A test page is always a right-hand page, facing the logic tree page on the left. The test provides detailed
instructions for testing the first component listed in the POSSIBLE PROBLEMS box. This test will also provide an
answer for the question in the middle column. Note the arrow connecting the test on the right-hand page to the REASON
FOR QUESTION. When possible, illustrations are included to provide visual details. Warnings, cautions, and notes
contain additional information for testing.

b. How to Begin Troubleshooting.

(1) Determine the symptom or condition that indicates a problem or failure. Troubleshooting is divided into
symptoms peculiar to a system or a component, for example: hydraulic system or engine. Refer to the Troubleshooting
Fault Index for a list of the systems covered in this section.

(2) Go to the referenced page to begin troubleshooting. Open the manual flat so both the left-hand and right-
hand pages are displayed before you. The information on both pages is important to resolve the problem or failure.
However, the experienced technician can follow the left-hand page instructions and refer to the right-hand page when
necessary.

(3) Follow the diagnostic procedure. Answer question No. 1 on the left-hand page and follow the YES or NO

path to either the remedy or the next question. If necessary, look on the right-hand page for test instructions and
illustrations.
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2-10. INTRODUCTION TO LOGIC TREE TROUBLESHOOTING (CONT).

(4) Observe warnings, cautions and notes. The formatting symbols used in this manual for warnings, cautions,
and notes are as follows:

WARNING

This is the symbol for a warning statement. If you see the word
WARNING above a question on the left-hand page, look on the right
hand page for the test of the message. WARNINGS describe a situation
which could cause severe injury or death to personnel.

CAUTION

This is the symbol for a caution statement. If you see the word
CAUTION above a question on the left-hand page, look on the right-
hand page for the text of the message. CAUTIONS describe a situation
which could cause damage to equipment.

NOTE
This is the symbol for a note. Notes are located directly above the test
to which they refer. Notes provide additional information for performing

a test.

2-11. GENERAL TROUBLESHOOTING INSTRUCTIONS.

NOTE

The troubleshooting makes use of the Simplified Test Equipment for
Internal Combustion Engines-Reprogrammable (STE/ICE-R) and
conventional methods for testing and fault isolation.

a. Simplified Test Equipment for Internal Combustion Engines - Reprogrammable (STE/CE-R). STE/ICE-R
tests are incorporated into the standard troubleshooting test to aid in fault isolation. The STE/ICE-R acts as a
conventional digital multimeter to measure voltage, current, and resistance. It can also measure pressure, speed,
compression unbalance, engine power, and some specialized battery and starter evaluations. The STE/ICE-R is
powered by the forklift battery. The complete system includes a test meter (VTM), cables, transit case, and technical
publications. The STE/ICE-R can make TK mode measurements while connected to the batteries. STE/ICE-R tests are
referenced.

b. General Electrical Troubleshooting Procedures.
WARNING
Remove rings, bracelets, wristwatches, neck chains, etc., 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.

2-10
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CAUTION

Use proper sized test leads when checking for resistance, continuity, or
voltage at connectors or damage to equipment can result.

NOTE
Multimeter leads must remain in contact with the circuit being tested for a minimum of three
seconds to obtain a reading.

If your multimeter does not operate in the way described in the following steps, learn how it
operates before performing troubleshooting.

The piece of electrical test equipment used will be referred to as the "multimeter.” The
multimeter's red test lead will be referred to as the "positive (+) multimeter lead.” The
multimeter's black test lead will be referred to as the "negative (-) multimeter lead."

(1) Resistance and Continuity Measurements.

(a) Connect positive (+) multimeter lead to multimeter VOLT-OHM connector. Connect negative (-)
multimeter lead to multimeter COM connector. When the multimeter leads are separated or are measuring a circuit with
no continuity, the multimeter will indicate "OL" (Over Limit) on its display. When multimeter leads are connected
together, multimeter should display "0," indicating a continuous circuit with no (zero) resistance.

(b) Set multimeter function/range switch to the desired ohm position. If the amount of the expected
resistance is not known, set the switch to the highest range, then reduce until a satisfactory reading is obtained. If only
continuity is to be checked, without regard to resistance, set the multimeter function/range switch to the highest ohm

range.

(c) Always turn the main power switch to the OFF position before connecting multimeter leads to a circuit
unless instructed to do otherwise in the troubleshooting procedure.

(d) Connect multimeter leads to the circuit being checked. The multimeter leads must only contact the
point of measurement to ensure an accurate reading.

(e) Read the resistance value displayed on the multimeter.
(f) Disconnect multimeter leads from circuit.
(g) Turn off multimeter.

(2) Voltage Measurements. The forklift is equipped with a 24-volt electrical system. Troubleshooting procedures
will reference 24 vdc measurements; however, these values can vary depending on battery conditions and if the engine
is running or not. If battery voltages are below 12 vdc, charge batteries.

(a) Connect positive (+) multimeter lead to multimeter VOLT-OHM connector. Connect negative (-)
multimeter lead to multimeter COM connector.

(b) Set the function/range switch to the setting closest to, but not below, 24 vdc. If multimeter is
equipped with a DC-AC switch, set the switch to the DC position.

2-11
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2-11. GENERAL TROUBLESHOOTING INSTRUCTIONS (CONT).

(c) Always turn the main power switch to the OFF position before connecting multimeter leads to a circuit
unless instructed to do otherwise in the troubleshooting procedure 15.

(d) Connect the positive (+) multimeter lead to the circuit being tested. Connect the negative (-)
multimeter lead to a known good ground.

(e) Set main power switch to ON position and operate any other controls necessary to energize the circuit
being tested.

() Read the voltage value displayed on the multimeter.

(g) Set the main power switch to the OFF position. Return other controls to their "at rest" positions.
(h) Disconnect multimeter leads from circuit.

(i) Turn off multimeter.

(3) General Relay Troubleshooting Procedure. The following general relay troubleshooting procedure applies to
most relays that are pushed into a receptacle and do not require any attaching hardware.

(a) Pull relay out of receptacle just enough for the relay terminals to make contact with receptacle
terminals. Leave about 1/4 to 3/8 in. (6.35 to 9.53 mm) space between the relay and the receptacle to insert a
multimeter lead and make contact with the terminal listed in the troubleshooting test.

(b) Perform necessary test.

(4) General Wiring Harness Short Test. The following procedure applies to any wiring harness suspected of
being shorted. Refer to electrical schematics during this procedure.

(a) Connect positive (+) multimeter lead to multimeter VOLT-OHM connector. Connect negative (-)
multimeter lead to multimeter COM connector. When the multimeter leads are separated or are measuring a circuit with
no continuity, the multimeter will indicate "OL" (Over Limit) on its display. When multimeter leads are connected
together, multimeter should display "0," indicating a continuous circuit with no (zero) resistance. Wires in a harness that
are not purposely joined or connected at a component should not have continuity (multimeter indicates "OL").

(b) Set multimeter function/range switch to the highest OHM range.

(c) Disconnect harness connector.

(d) Connect positive (+) multimeter lead to harness connector terminal of suspected wire.

(e) Connect negative (-) multimeter lead to each of the remaining harness connector terminals. If
multimeter does not display "OL," and is displaying a resistance value of zero or higher, this indicates a continuous
circuit. Refer to the electrical schematic before repairing wires or replacing wiring harness to determine that the wires
making a continuous circuit are not purposely joined or are not connected intentionally at a component.

(f) Disconnect multimeter leads from connector.

(9) Turn off multimeter.
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2-12. TROUBLESHOOTING PROCEDURES.

The Troubleshooting Fault Index (Table 2-3)|lists the systems covered in this section. Refer to the individual System
Fault Index tables for the most common failures found during the operation of the forklift. Find the symptom that is
closest to the symptom your forklift has and refer to that step for the troubleshooting procedures. Not all possible
malfunctions can be covered in troubleshooting. Obvious mechanical failures and damage are not covered.

Table 2-3. Troubleshooting Fault Index

Para Description Page
2-13| Engine System TroubleSNOOTING ........cuiiiiiiiiiiiae bbbt e e e e eeee e 2-13
2-14]  Electrical System TrouDIESNOONG ........c.ccvieiveeeeeeeeeteeeceeee e e et s et eeete e teeeanens
2-15]  Transmission System TroubleShOOtING.........cccouuuiiiiiiiiiiiii e 2-29
2-16]  Drive Axle System TroubIESNOOTING ..........vviiiiiiiiie e e e 2-331
2-171  Brake System TroubleSNOOtING.......coooit oot e e e e e e e e e e e e e aaaaaaaaaeeas 2-389
[2-18] Hydraulic System TroublE@SNOOTING. .........icuvriiiiie e e e 2-42

2-13. ENGINE SYSTEM TROUBLESHOOTING.

This paragraph covers Engine System Troubleshooting. The Engine System Fault Index,| Table 2-4, lists faults for the
engine system of the forklift.

Table 2-4. Engine System Fault Index

Fault No. Troubleshooting Procedure Page
1. ENQiNe FailS 10 CrankK........oooiiiii ittt e e e e e e e e e e e e aeas 2-14
2. Engine Cranks But Will NOt RUN...........cooviviiirieieeeseeseeee et es e en s en st en e
3. Low Engine Oil Pressure (Oil Pressure Gauge Continuously Reads

Less Than 30 to 60 psi [207-414 KPaA])......ccoeeeiieiiieeiee e
4. Excessive Engine Oil CONSUMPLION ........ccvoiiieiiiiteeteeeeeee e ee et eteee e te et eee e
5. EXCESSIVE SIMOKE ..ot ee et e e e e e e e et et et e e et e e eee e e e e et e e e eeeeeeenenes
6. Engine Overheats (Engine Temperature Over 250F [121T]) .oocovvevevvveeeeeeeeeeeeeienas
7. Engine RUNS ROUG OF MISTIrES......ooiiiii it 2-92
8. Engine Does Not DEVElOP FUIl POWEL............c.cooveueeeeeeeeeeeeeeeeeeeeeeseeseees e eeseses e ensaeenanens
9. ENQGINE VIDIates EXCESSIVEIY .......c.oviieieiieeeeeeeee ettt e et nn s s s nas
10. Heater Does Not BIOW Warm OF HO Al .....eeiiiiiiiiiiiiiiee e 2-11§
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2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).
1. ENGINE FAILS TO CRANK.
INITIAL SETUP

Equipment Condition
Engine OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)

Tools and Special Tools
Tool Kit, General Mechanic's: Automotive
(Item 1,
Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,[Appendix B)
Jumper Wire

References
TM 10-3930-669-10

KNOWN INFO TEST OPTIONS
1. —
Nothing. M warpana Voltage test.
m et STE/ICE-R #89.

POSSIBLE PROBLEMS

Shunt to starter cable faulty.

Starter ground cable faulty.
Starter faulty.
Batteries faulty.

Battery to shunt cable faulty.

Wire 2 faulty.

Relay R5 ground wire faulty.

Wire 7 faulty.

Wire 23 faulty.

Relay R5 faulty.

Engine switch faulty.
Wire 33 faulty.

Wire 32 faulty.

Relay R3 faulty.

Main power switch faulty.
Fuse 1 faulty.

Wire 4 faulty.

Arn 37 W20k R i
mulit powir awlsh Imput
rmimal?

REASON FOR QUESTION

Faul
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TM 10-3930-669-20
WARNING

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

VOLTAGE TEST

(1) Open engine access panel
(TM 10-3930-669-10).

(2) Set multimeter select switch to
VOLTS DC.

(3) Connect positive (+) multimeter
lead to wire at main power switch,
input terminal.

(4) Connect negative (-) multimeter
lead to a known good ground.

(a) If there are not 22 to 24 vdc
present, perform Step (5) below
and go to Step 5 of this Fault.

(b) If there are 22 to 24 vdc
present, perform Step (5) below
and go to Step 2 of this Fault.

(5) Close engine access panel.
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1. ENGINE FAILS TO CRANK (CONT).

KNOWN INFO

Batteries OK.
Battery to shunt cable OK.
Wire 2 OK.

POSSIBLE PROBLEMS

Shunt to starter cable faulty.
Starter ground cable faulty.
Starter faulty.

Relay R5 ground wire faulty.

Wire 7 faulty.

Wire 23 faulty.

Relay R5 faulty.

Engine switch faulty.
Wire 33 faulty.

Wire 32 faulty.

Relay R3 faulty.

Main power switch faulty.
Fuse 1 faulty.

Wire 4 faulty.

2.

YehRhing
Fipp] WIS
=1 ANpd 2t

Are 33240 24 vOE mepEdmed B8
Almrtyr poipny|d wirn 233
imrrminal?

%30 %0 Siep T alibes
Far

w

KNOWN INFO

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay RS OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

YA IS
Fulp werFran]
ynFapm 2 1

dry 22 19 4 voe meanured a1

Alnrtar podennid inpul
lerminalT

POSSIBLE PROBLEMS

Shunt to starter cable faulty.

Starter ground cable faulty.
Starter faulty.

Faplyie shaqx
sariar cabin
Para T.511 Goan
Siap 174l s TauH.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a «—

possible problem or group of
possible problems
determining

where troubleshooting
continues.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not «—

present, power cable is faulty.




TM 10-3930-669-20

WARNING

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

VOLTAGE TEST
(1) Remove engine ventilation panel

(2) Set multimeter select switch to

VOLTS DC.

(3) Connect positive (+) multimeter
lead on wire 23 at starter solenoid.

(4) Connect negative (-) multimeter
lead to a known good ground.

(5) Start engine (TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc
present, perform Step (6)
below and go to Step 7 of this
Fault.

(b) If there are 22 to 24 vdc
present, perform Step (6)
below and go to Step 3 of this
Fault.

(6) Shut down engine.

- I
WIRE 23 |& |
-TERMINAL

STARTER
SOLENOID
1

VOLTAGE TEST

(1) Set multimeter select switch to
VOLTS DC.

(2) Connect positive (+) multimeter
lead to starter solenoid input
terminal.

(3) Connect negative (-) multimeter
lead to a known good ground.

(a) If there are not 22 to 24 vdc
present, replace shunt to starter
cable [Para 7-53).

(b) If there are 22 to 24 vdc
present, shunt to starter is OK.
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KNOWN INFO

1. ENGINE FAILS TO CRANK (CONT).

TM 10-3930-669-20

4.

TEST OPTIONS

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Shunt to starter cable OK.

In theare continulty measored
acrosy xiarter ground cable?

POSSIBLE PROBLEMS

Starter ground cable faulty.
Starter faulty.

Finplace siares
Qrung caple
IPava T ED Golg
Siap 17 ol his Faulr

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

7

Fwplaca starmr
(Farm 78] Gote

If continuity is not present,
starter ground cable is faulty.
If starter ground cable is OK,
starter is faulty.

Shag 17 of this Fau.
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CONTINUITY VOLTAGE TEST

(1) Set multimeter select switch to
OHMS.
(2) Check continuity across starter
ground cable.
(a) If there is no continuity, replace
starter ground cable (Para 7-
53).
(b) If there is continuity, replace
starter [Para 7-6).
(3) Install engine ventilation panel
(Para 6-2).

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

1. ENGINE FAILS TO CRANK (CONT).

TM 10-3930-669-20

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

TEST OPTIONS

POSSIBLE PROBLEMS

Batteries faulty.

Battery to shunt cable faulty.

Wire 2 faulty.

AR NG
Aaap WARMIKS
-m Fagme r 21

Are 10 to 12 wvde measured
acroza each hattery?

Faplace babery
‘Para 747, Gele

Voltage test.
STE/ICE-R #89.

S1ep 12 nf Inet Fawlf

REASON FOR QUESTION

If 10 to 12 vdc are not
present,
battery(s) are faulty.
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WARNING

TM 10-3930-669-20

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

(a) If there
resent, re

VOLTS DC.

(3) Connect positive (+) multimeter
lead to battery positive terminal
one at a time.

(4) Connect negative (-) multimeter
lead to battery negative terminal
one at a time.

_VOLTAGE TEST NEGATIVE .
(1) Open right-hand engine access TERMINAL l"-.,.
cover (TM 10-3930-669-10). \
(2) Set multimeter select switch to '

are not 10 to 12 vdc o '

NEGATIVE
POSITIVE TERMINAL

TERMINAL
y

BATTERY
L 1

POSITIVE
TERAM IMAL

place battery

Para 7-47).

(b) If there

present, battery is OK.

are 10 to 12 vdc
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KNOWN INFO

1. ENGINE FAILS TO CRANK (CONT).

TM 10-3930-669-20

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Batteries OK.

TEST OPTIONS

AANING

Ramd WARNKG
on Faca 2-23

Ara 2121 29 vdo messured on
batiery lo shunt cable al
& hund #

POSSIBLE PROBLEMS

Battery to shunt cable faulty.

Wire 2 faulty.

Hoplaca trattary
shurt cable
rPara 7-53) G0 bk

Voltage test.
STE/ICE-R #89.

Liep 17 ol s Faul,

REASON FOR QUESTION

TE

Repar wirg 2 1588
SenamAaTe Appsrcdi

If 22 to 24 vdc are not
present,

cable is faulty. If cable is
OK,

wire 2 is faulty.

Fl GaloeSwep ol
thug Faulk
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WARNING

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

SHUNT
TEAMINAL

VOLTAGE TEST

(1) Remove engine ventilation panel
(Para 6-2). i

(2) Set multimeter select switch to s —_ . v
VOLTS DC. '

(3) Connect positive (+) multimeter - v
lead to shunt terminal.

(4) Connect negative (-) multimeter
lead to a known good ground.
(a) If there are not 22 to 24 vdc
present, replace battery to shunt
cable [(Para 7-53).
(b) If there are 22 to 24 vdc
present, repair wire 2 (see
schematid Appendix F).

(5) Install engine ventilation panel.
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1. ENGINE FAILS TO CRANK (CONT).

KNOWN INFO T
Shunt to starter cable OK. n...,m..-...:..m
Ll [c s ]

Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

POSSIBLE PROBLEMS

Ay 32 10 74 woe mesawred al
ridmy RY, termingd 86 covity?

Relay R5 ground wire faulty.
Wire 7 faulty.

Wire 23 faulty.

Relay R5 faulty.

Engine switch faulty.
Wire 33 faulty.

Wire 32 faulty.

Relay R3 faulty.

Main power switch faulty.
Fuse 1 faulty.

Wire 4 faulty.

a0 g Slap 1 2l o
Fas

KNOWN INFO

B.

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

I caniltuity messursd
Enhwaen rafay A5, oning| A3
cavity and a knavn gaod
ground ¥

POSSIBLE PROBLEMS

Relay RS ground wire faulty.

Wire 7 faulty.
Wire 23 faulty.
Relay R5 faulty.

Fapalr rglay AL
o THHW g 5 faidm
S hremade. AppErch s
Fi Gnta S8ap 17 o
Fus Faull.
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TEST OPTIONS

Voltage test.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems deter-
mining where troubleshooting
continues.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
relay R5 ground wire is faulty.




WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

(1) Remove relay R5 [Para 7-33).

(2) Set multimeter select switch to
VOLTS DC.

(3) Connect positive (+) multimeter
lead to relay R5, terminal 86
cavity.

(4) Connect negative (-) multimeter
lead to a known good ground.

(5) Start engine (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc

present, perform Steps (6) and
(7) below and go to Step 11 of
this Fault.

(b) If there are 22 to 24 vdc
present, perform Step (6) below
and go to Step 8 of this Fault.

(6) Shut down engine.

(7) Install relay R5.

CONTINUITY TEST

(1) Set multimeter select switch to
OHMS.

(2) Check continuity between relay R5,
terminal 85 cavity and a known
good ground.

(a) If there is no continuity, repair
relay R5 ground wire 5 (see
schematid Appendix F).

(b) If there is continuity, relay R5
ground wire is OK.

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Relay R5 ground wire OK.

POSSIBLE PROBLEMS

Wire 7 faulty.
Wire 23 faulty.
Relay R5 faulty.

KNOWN INFO

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Relay R5 ground wire OK.
Wire 7 OK.

POSSIBLE PROBLEMS

Wire 23 faulty.
Relay R5 faulty.

1. ENGINE FAILS TO CRANK (CONT).

TM 10-3930-66920

P
.
‘intEar
Pa o iy
o Fager .27

TEST OPTIONS

are 23 ke 2d vt messured o
relay AS, drmiindl A0 congty ?

i Faudl

10

h eontinully measursd
Errtwian mlmy RS, Tarmine| A7
tiw|hy and starisr molmnedd
vire 20 tvrminal?

o Fadl.

Flyplecw ety A7
| Parn 7-313|. ¥t
Sisp |7 of s Feud
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Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not
present, wire 7 is faulty.

TEST OPTIONS

FAupair wirg 71 Jxpp
ich it Aoogrels
Fy izl Shp 17 ol

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
wire 23 is faulty. If wire 23 is
OK, relay R5 is faulty.




TM 10-3930-669-20
WARNING

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

VOLTAGE TEST
(1) Set multimeter select switch to

VOLTS DC.
(2) Connect positive (+) multimeter
lead to relay R5, terminal 30 RELAY B5," -
cavity TEAMIMAL BY
: CAYITY

(3) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(4) Connect negative (-) multimeter
lead to a known good ground.
(a) If there are not 22 to 24 vdc
present, perform Step (5) below
and repair wire 7 (see schematic
[Appendix F).
(b) If there are 22 to 24 vdc
present, wire 7 is OK.

(5) Set MAIN POWER switch to OFF
position.

CONTINUITY TEST

(1) Set multimeter select switch to
OHMS.

(2) Check continuity between relay R5,
terminal 87 cavity and starter
solenoid wire 23 terminal.

(a) If there is no continuity, repair
wire 23 (see schematic

[Appendix F).
(b) If there is continuity, replace
relay RS (Para 1-33)
(3) Install relay R5 (Para 7-33).
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KNOWN INFO

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

POSSIBLE PROBLEMS

Engine switch faulty.
Wire 33 faulty.

Wire 32 faulty.

Relay R3 faulty.

Main power switch faulty.
Fuse 1 faulty.

Wire 4 faulty.

KNOWN INFO

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

POSSIBLE PROBLEMS

Engine switch faulty.
Wire 33 faulty.

Wire 32 faulty.
Relay R3 faulty.

1. ENGINE FAILS TO CRANK (CONT).

11.

A GET
Hpnz WiChIY;
= TELA} M

Ary #3210 29 vk mgnsred al
Arigene swihch e 4
termninel’?

QN0 RIAn S e Mas
Faurk

12

M caflinuidy meaeired
betwean angine awltch

wiry X3 And wira A lgrminak
writs mieing Bwiich N Blat
pasltion?

Anpiace angnms
sailzh fPara T 1d)

a0 oo Srep 1T o i
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TM 10-3930-669-20

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems
determining

where troubleshooting
continues.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, —

engine switch is faulty.




TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Remove lower and upper column
covers [(Para 7-21).

(2) Set multimeter select switch to
VOLTS DC.

(3) Connect positive (+) multimeter
lead to engine switch wire 4
terminal.

(4) Connect negative (-) multimeter
lead to a known good ground.

(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc
present, perform Step (6) below
and go to Step 15 of this Fault.
(b) If there are 22 to 24 vdc
present, perform Step (6) below

YWIRE 4
~-TERMINAL

and go to \

Step 12 of this Fault. WIRE 13 EMGINE
(6) Set MAIN POWER switch to OFF TERMINAL SWITCH

position.

CONTINUITY TEST

(1) Set multimeter select switch to
OHMS.

(2) Check continuity between engine
switch wire 33 and wire 4 ter-
minals.

(3) Set engine switch in start position
(TM 10-3930-669-10).

(a) If there is no continuity, replace
engine switch [Para 7-14).

(b) If there is continuity, engine
switch is OK.
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1. ENGINE FAILS TO CRANK (CONT).

KNOWN INFO

13. |

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Engine switch OK.

POSSIBLE PROBLEMS

Wire 33 faulty.
Wire 32 faulty.
Relay R3 faulty.

WARLLG
Spn! MAFRRG
W Cdr s T

hre 23 b 2 wdt medsured o
reday BRI, termined 30 cowvity}

Gupsgic poen kN |san
scharale Appedis
Fl So%a Swep 7ol
N Fall

KNOWN INFO

14.

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Main power switch OK.
Fuse 1 OK.

Wire 4 OK.

Engine switch OK.

Wire 33 OK.

POSSIBLE PROBLEMS

Wire 32 faulty.
Relay R3 faulty.

1% contindally e sried
betwegn mlmy A, lgrminal 87
Bivd rel By AT, lerminal BE

i ithek?

AApar arg g 599
whema|c Appesadie
F1 A Slap b7 al
Iy Fac)l.

Pl o oidgy A2
Para 7.3 [x e
Zrem 17 o Mix Faull
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TM 10-3930-669-20

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not «—

present,
wire 33 is faulty.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, «—

wire 32 is faulty. If wire 32 is
OK, relay R3 is faulty.




WARNING

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

VOLTAGE TEST

(1) Remove relay R3 (Para 7-33).
(2) Set multimeter select switch to

VOLTS DC.
(3) Connect positive (+) multimeter
lead to relay R3, terminal 30
cavity.
(4) Connect negative (-) multimeter
lead to a known good ground.
(5) Start engine (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc
present, perform Step (6) below
and repair wire 33 (see
schematid_Appendix F).

(b) If there are 22 to 24 vdc
present, wire 33 is OK.

(6) Shut down engine.

(7) Install relay R3

(8) Install upper and lower column
covers (Para 7-21).

VOLTAGE TEST

(1) Remove relay R5 [Para 7-33).
(2) Set multimeter select switch to

OHMS.

(3) Check continuity between relay R3,
terminal 87 and relay R5, terminal
86 cawvities.
(a) If there is no continuity, repair

wire 32 (see schematic
| Appendix F).
(b) If there is continuity, replace

relay R3.
(4) Install relays R5 and R3.
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RELAY Al

FELAY R, .
TERMINAL 3
CAVITY

TEAMIMAL &7 i

HELAY A5,
TERMINAL BS
CAVITY




KNOWN INFO

1. ENGINE FAILS TO CRANK (CONT).

TM 10-3930-669-20

Shunt to starter cable OK.
Starter ground cable OK.
Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

POSSIBLE PROBLEMS

Main power switch faulty.
Fuse 1 faulty.

Wire 4 faulty.

TEST OPTIONS

15.

= Fagel 22

I Fig dy 7 W ok ey [

Arg 22 1o 24 wic meagured at
N povr pwlich gotput
terminel®

Reqlacs man powar
swich (Fasa T-15).
Lo e Stap 17 2 1his
Faull

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not
present. main power switch is
faulty.
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Set multimeter select switch to
VOLTS DC.

(2) Connect positive (+) multimeter
lead to main power switch, output
terminal.

(3) Connect negative (-) multimeter
lead to a known good ground.

(4) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc

present, perform Step (5) below

and replace main power switch
(Paa 15,
(b) If there are 22 to 24 vdc
present, main power switch is
OK.
(5) Set MAIN POWER switch to OFF
position.
(6) Close engine access panel
(TM 10-3930-669-10).

CUTPUT
TEAMINAL
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TM 10-3930-669-20

1. ENGINE FAILS TO CRANK (CONT).

18,
KNOWN INFO TEST OPTIONS
|m \nerw conlinusty s —
Shunt to starter cable OK. fups 17 Continuity test.
Starter ground cable OK. STE/ICE-R #91.

Starter OK.

Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK. E‘B
POSSIBLE PROBLEMS

Fuse 1 faulty.

Wire 4 faulty.

Fopal L3 G 1
P23 T3] ol
Stag 17 @l e Fanll

REASON FOR QUESTION
If continuity is not present,

Aopae' wirs A |s0a
b Appeinlin
Fy Gwa1p Slap 17 ol
IFis Faul

OK, wire 4 is faulty.

2-34

https://www.forkliftpdfmanuals.com/

fuse 1 is faulty. If fuse 1 is —



TM 10-3930-669-20

CONTINUITY TEST

(1) Remove fuse 1 |(Para 7-33).

(2) Set multimeter select switch to

OHMS.

(3) Check continuity across fuse 1.

(a) If there is no continuity, replace
fuse 1.

(b) If there is continuity, fuse 1 is
OK. Repair wire 4 (see
schematid Appendix F).

(4) Install fuse 1.
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TM 10-3930-669-20

1. ENGINE FAILS TO CRANK (CONT).

KNOWN INFO TEST OPTIONS

Shunt to starter cable OK. 17. I Verify repair.

Starter ground cable OK.
Starter OK. fireen ‘.ngh! Cranik?
Batteries OK.

Battery to shunt cable OK.
Wire 2 OK.

Relay R5 ground wire OK.
Wire 7 OK.

Wire 23 OK.

Relay R5 OK.

Engine switch OK.

Wire 33 OK.

Wire 32 OK.

Relay R3 OK.

Main power switch OK. Fault rot covsariad.
Fuse 1 OK. Aepeaal procedurs
Wire 4 OK. (N and riatahy

SuUpenAsOr.

POSSIBLE PROBLEMS REASON FOR QUESTION

If engine cranks, fault has
ES been corrected.

Fault coreacipd.
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TM 10-3930-669-20

VOLTAGE TEST

(1) Start engine (TM 10-3930-669-10).
(a) If engine will not crank, fault
not corrected. Perform Step (2)
below. Repeat procedure and
notify Supervisor.
(b) If engine cranks, fault
corrected.
(2) Shut down engine.
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TM 10-3930-669-20

2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

2. ENGINE CRANKS BUT WILL NOT RUN.

INITIAL SETUP

Tools and Special Tools

Equipment Condition

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,

STE/ICE-R (Optional) (Item 14,[Appendix B)

Jumper Wire

References
TM 10-3930-669-10

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Engine cranks.

Glow plug indicator operates.

POSSIBLE PROBLEMS

Fuel shutoff solenoid faulty.
Glow plugs faulty.

Throttle adjustment incorrect.

Water in fuel.

Fuel injector(s) faulty.

Fuse 2 faulty.

Wire 6 faulty.

Wire 34 faulty.

Relay R4 ground wire faulty.
Wire 7 faulty.

Wire 9A faulty.

Relay R4 faulty.

STARRT

TEST OPTIONS

Voltage Test
STE/ICE-R #89.

w Ay

Tgar Ml el

REASON FOR QUESTION
This question eliminates a

Are 27 ¢ 24 wodc meas ursd ah
competter P10, tlermingl 27

possible problem or group of
possible problems
determining

where troubleshooting
continues.
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Open engine access panel

(TM 10-3930-669-10).

(2) Disconnect connector P10.
(3) Set multimeter select switch to

VOLTS DC.

(4) Connect positive (+) multimeter

lead to connector P10, terminal 2.

(5) Connect negative (-) multimeter
lead to a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(7) Set engine switch to ignition
position (TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc
present, perform Steps (8) and
(9) below and go to Step 8 of
this Fault.

(b) If there are 22 to 24 vdc
present, perform Steps (8)
through (10) below and go to
Step 2 of this Fault.

(8) Set MAIN POWER switch to OFF
position.

(9) Set engine switch to off position.

(10) Close engine access panel.

CONNECTOR P10
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.

Fuse 2 OK.
Wire 6 OK.
Wire 34 OK.

POSSIBLE PROBLEMS

Fuel shutoff solenoid faulty.
Glow plugs faulty.

Throttle adjustment incorrect.

Water in fuel.

Fuel injector(s) faulty.

Relay R4 ground wire faulty.
Wire 7 faulty.

Wire 9A faulty.

Relay R4 faulty.

KNOWN INFO

Engine cranks.

Glow plug indicator operates.

Fuse 2 OK.

Wire 6 OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK.

Relay R4 OK.

POSSIBLE PROBLEMS

Fuel shutoff solenoid faulty.
Glow plugs faulty.

Throttle adjustment incorrect.

Water in fuel.
Fuel injector(s) faulty.

TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

-

Are 22 19 24 vwdo meas ured on
canhector B0, termlnal 37

b LEL ]
Fam] MLPRhG
o Fpugyr g d-

3.
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Faudl
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems
determining

where troubleshooting
continues.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If shutoff solenoid does not
actuate while starting engine
and with engine system in
ignition, shutoff solenoid is
faulty.




TM 10-3930-669-20
WARNING

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

VOLTAGE TEST
(1) Set multimeter select switch to

VOLTS DC.

(2) Connect positive (+) multimeter

lead to connector P10, terminal 3.

(3) Connect negative (-) multimeter
lead to a known good ground.

(4) Start engine (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc
present during cranking,
perform Steps (5) through (7)
below and go to Step 9 of this

Fault.

(b) If there are 22 to 24 vdc
present during cranking,
perform Steps (5) and (6) below
and go to Step 3 of this Fault.

(5) Shut down engine.

(6) Connect connector P10.

(7) Close engine access panel
(TM 10-3930-669-10).

VOLTAGE TEST
(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition
position (TM 10-3930-669-10).
(3) Observe fuel shutoff solenoid
armature.
(a) If solenoid armature does not
actuate, go to Step (4) below.
(b) If solenoid armature does
actuate, perform Steps (6) and
(7) below and replace fuel
shutoff solenoid (Para 7-36).
(4) Set engine switch to start position.
(5) Observe fuel shutoff solenoid
armature.
(a) If solenoid armature does not
actuate, perform Steps (6) and
(7) below and replace fuel &
shutoff solenoid [([Para 7-36).
(b) If solenoid armature does
actuate, fuel shutoff solenoid is
OK.
(6) Set MAIN POWER switch to OFF
position.
(7) Set engine switch to off position.
(8) Close engine access panel
(TM 10-3930-669-10).

TERMIMAL 3

iiale,

CONNECTOR P10
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.

Fuse 2 OK.

Wire 6 OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK.

Relay R4 OK.

Fuel shutoff solenoid OK.
POSSIBLE PROBLEMS
Glow plugs faulty.

Throttle adjustment incorrect.

Water in fuel.
Fuel injector(s) faulty.

TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

TEST OPTIONS

I

Are 22 10 24 vde s Lire
acrony glow plug?

Femace qlow phugis)

Voltage test.
STEA/CE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not
measured, glow plug(s) is
faulty.

[Fara 7-7]. Goto
Swap 13 of this Fault
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST
(1) Open engine access panel
(TM 10-3930-669-10).
(2) Set multimeter select switch to
VOLTS DC.
(3) Connect positive (+) multimeter
lead to glow plug one at a time.
(4) Connect negative (-) multimeter
lead to a known good ground.
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition
position (TM 10-3930-669-10).
(7) Check VOLTS DC between glow
plug and a known good ground one
at a time, while holding glow plug
button depressed.
(a) If 22 to 24 vdc are not
measured, replace glow plug
(Para 7-7).
(b) If 22 to 24 vdc are measured,
glow plug(s) are OK.
(8) Set MAIN POWER switch to OFF
position.
(9) Set engine switch to off position.
(10)Close engine access panel
(TM 10-3930-669-10).
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.

Fuse 2 OK.

Wire 6 OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK.

Relay R4 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

POSSIBLE PROBLEMS

Throttle adjustment incorrect.

Water in fuel.
Fuel injector(s) faulty.

TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

TEST OPTIONS

(5. |

Is throttle padal operaing
throttle linkage carractly?

Adjusd 1h ratte
iPars 4-12). Go bz
Skap 13 of this Faull.

Visual inspection.

REASON FOR QUESTION

If throttle is not adjusted
correctly, throttle speed will
be too low to start engine.
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TM 10-3930-669-20

VISUAL INSPECTION

(1)
(2)

(3)

(4)
(5)

Remove floor plate[(Para 15-12).
Open engine access panel

(TM 10-3930-669-10).
Inspect throttle cable adjustment
(Para 4-12).

(&) If throttle cable adjustment is
incorrect, adjust throttle
linkage.

(b) If throttle cable adjustment is
correct, throttle cable is OK.

Install floor plate.

Close engine access panel.
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

KNOWN INFO
.
Engine cranks. la tusdwmiar separaat
Glow plug indicator operates. ArnlpesT

Fuse 2 OK.

Wire 6 OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK.

Relay R4 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.

ElLpapad 1L 1y mbem,
G050 Slop 17 ol iha
Faull

POSSIBLE PROBLEMS

Water in fuel.
Fuel injector(s) faulty.

2-46

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If condensation is in fuel, water in
fuel is faulty.

https://www.forkliftpdfmanuals.com/



TM 10-3930-669-20

VISUAL INSPECTION

(1) Open right-hand engine access cover
(TM 10-3930-669-10).
(2) Check fuel/water separator
(TM 10-3930-669-10).
(8 If fuel/water separator drains
water, bleed fuel system.
(b) If fuel/water separator does not
drain water, fuel is OK.
(3) Close right-hand engine access cover.
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

7.

KNOWN INFO | ﬂ:’};ﬂfﬂﬂ TEST OPTIONS
Engine cranks. Operation test.
Glow plug indicator operates.
Fuse 2 OK.
Wire 6 OK.
Wire 34 OK.
Relay R4 ground wire OK.
Wire 7 OK.
Wire 9A OK. o
Relay R4 OK. And nclity
Fuel shutoff solenoid OK. Suparsizar.
Glow plugs OK.
Throttle adjustment correct.
Fuel OK.

POSSIBLE PROBLEMS REASON FOR QUESTION

imcior

ok
3hap 13 al Tk Faul

If injector pressure is incorrect, | -
injector(s) is faulty.

Fuel injector(s) faulty.
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TM 10-3930-669-20

INJECTOR PRESSURE TEST

(1) Remove fuel line from one injector

at a time (Para 4-2).

(2) Crank engine|(TM 10-3930-669-10).
(3) Look for fuel from fuel line.

(& If no fuel is present, repeat
procedure and notify
Supervisor.

(b) If fuel is present, replace
injector and go to
Step 13 of this Fault.

(4) Install fuel line (Para 4-2).
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.
Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK,

Relay R4 OK.

In there contimwity mcrmose
Tuss 37

POSSIBLE PROBLEMS

Fuse 2 faulty.
Wire 6 faulty.

Biparpt1in 2
|Pam 733, %30 15
Ling 17yl [hm Faud]

FLar wire G (54
seharrabs sppHsd o
F: 5o loShe 13a
*1 % Fauh.
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present. fuse 2
is faulty. If fuse 2 is OK, wire 6 is
faulty.
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TM 10-3930-669-20

CONTINUITY TEST

(1)
(2)

()

(4)

Remove fuse 2 (Para 7-33).

Set multimeter select switch to

OHMS.

Check continuity across fuse 2.

(& If there is no continuity,
replace fuse 2.

(b) If there is continuity, perform
Step (4) below and replace
wire 6 (See schematic
[Appendix F).

Install fuse 2.
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.
Fuse 2 OK.

Wire 6 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

muhanl -
CITRE Ly
L IFLER T

Aarm 27 10 29 vde mepsured an
redny A4, ierminol 86 caviiy®

POSSIBLE PROBLEMS

Wire 34 faulty.

Relay R4 ground wire faulty.
Wire 7 faulty.

Wire 9A faulty.

Relay R4 faulty.

KNOWN INFO

Apeon w33 1580
wfmezli: cppanca
Sl Gorc Sen 3o
1h 5 FauH

Engine cranks.

Glow plug indicator operates.
Fuse 2 OK.

Wire 6 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

Wire 34 OK.

POSSIBLE PROBLEMS

Relay R4 ground wire faulty.
Wire 7 faulty.

Wire 9A faulty.

Relay R4 faulty.

10,

Iy gpnhinylty measured
hetaqmn ralay A4, tarrtiinal 46
cevity and 8 knpwn gad
graund?

Arddacs reay HL
G el vane
e 2 A b
Apppadx F Mo
Shap 1] gl {9 Fuys
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 34 is faulty.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, relay
R4 ground wire is faulty.
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Remove all jewelry such as rings, dog tags, bracelets, etc.

WARNING

TM 10-3930-669-20

If jewelry contacts battery

terminal, a direct short may result in instant heating of tools, damage to equipment, and
injury or death to personnel.

VOLTAGE TEST

(1)
(2)

()
(4)
()

(6)

Remove relay R4 (Para 7-33).

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter

lead to relay R4, terminal 86 cavity.

Connect negative (-) multimeter

lead to a known good ground.

Start engine (TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Step (6)
below and repair wire 34 (see
schemati¢ Appendix F).

(b) If there are 22 to 24 vdc
present, wire 34 is OK.

Shut down engine.

CONTINUITY TEST

1)
(2)

Set multimeter select switch to

OHMS.

Check continuity between relay R4,

terminal 85 cavity and a known

good ground.

(& If there is no continuity,
replace relay R4 ground wire
(See schemati¢ Appendix F).

(b) If there is continuity, relay R4
ground wire is OK.
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KNOWN INFO

Engine cranks.

Glow plug indicator operates.
Fuse 2 OK.

Wire 6 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

Wire 34 OK.

Relay R4 ground wire OK.

POSSIBLE PROBLEMS

Wire 7 faulty.
Wire 9A faulty.
Relay R4 faulty.

KNOWN INFO

Engine cranks.

Glow plug indicator operates.
Fuse 2 OK.

Wire 6 OK.

Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

POSSIBLE PROBLEMS

Wire 9A faulty.
Relay R4 faulty.

11,

——
gz mnfi
e ENL

Are 22 b 24 vk mEEEUred &0
relny A4, bermminel 30 caulby?

TTmpaswra T vas
whemp Arpevds
Fl GoloSwp ol
FaFad

12,

In conbnully manswe
bt mainy A4, bmmingl AT
caulty snd conregio F1g,
texminel 37
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icham e Apg gy
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Tamima g A4
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present. wire | -
7 is faulty.

TEST OPTIONS

Continuity test.
STEAICE-R #91.

REASON FOR QUESTION

If continuity is not present, wire 6 is | -
faulty. If wire 6 is OK, relay R4 Is
faulty.
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

1)
(2)
(3)
(4)

(5)

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter

lead to relay R4, terminal 30 cavity.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Step (5)
below and repair wire 7 (see
schemati.

(b) If there are 22 to 24 vdc
present, wire 7 is OK.

Set MAIN POWER switch to OFF

position.

RELAY A4, /-
TERMIMAL 30,
CAVITY -

.1 AELAY R4,
TTERMINAL 87
ar CAVITY

CONTINUITY TEST

1)
(2)

()

Set multimeter select switch to

OHMS.

Check continuity between relay R4,

terminal 87 cavity and connector

P10, terminal 3.

(a) If there is no continuity, repair
wire 9A (see schematic
[Appendix F).

(b) If there is continuity, replace
relay R4 (Para 7-33).

Install relay R4.
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TM 10-3930-669-20

2. ENGINE CRANKS BUT WILL NOT RUN (CONT).

KNOWN INFO TEST OPTIONS
13,

Engine cranks. Verify repair.
Glow plug indicator operates, Dc-am wrginen run
Fuel shutoff solenoid OK.
Glow plugs OK.

Throttle adjustment correct.
Fuel OK.

Fuel injector(s) OK.

Fuse 2 OK.

Wire 6 OK.

Wire 34 OK.

Relay R4 ground wire OK.
Wire 7 OK.

Wire 9A OK.

Relay R4 OK.

Faa.E N sidiazige:
Ra[31 Eiinym
and natrhy
SRt

POSSIBLE PROBLEMS EIEB REASON FOR QUESTION

If engine runs, fault has been| .
Fartr 0oiv b corrected.
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TM 10-3930-669-20

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(&) If engine does not start, fault
not corrected. Perform Step
(2) below. Repeat procedure
and notify Supervisor.
(b) If engine starts, fault
corrected.
(2) Shut down engine.
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TM 10-3930-669-20

2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

3. LOW ENGINE OIL PRESSURE (OIL PRESSURE GAUGE CONTINUOUSLY READS LESS THAN 30 TO 60 PSI

[207-414 KPAY]).

INITIAL SETUP

Tools and Special Tools

Equipment Condition

Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)

(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)

Multimeter (Item 2, Parking brake applied (TM 10-3930-669-10)

STE/ICE-R (ltem 14,[Appendix B) Wheels chocked|(TM 10-3930-669-10)
References

TM 10-3930-669-10

|START)

KNOWN INFO

TEST OPTIONS

1.

Oil level OK.

s &l M b D ; ;
ETHEE.FF.:M Rul=n Engine oil pressure test.

STE/ICE-R #50.

POSSIBLE PROBLEMS

REASON FOR QUESTION

Engine faulty.

Gauge wire 5 faulty.
Gauge ground wire faulty.
Wire 16 faulty.

Oil pressure gauge faulty.
Oil pressure sensor faulty.

This question eliminates a
possible problem or group of
[ i B3 possible problems determining

where troubleshooting continues.
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ENGINE OIL PRESSURE TEST

1)

(2)
()

(4)
(5)

Remove engine oil pressure sensor
(Para 7-42).

Perform Confidence Test.

Start engine (TM _10-3930-669-10)
and observe display.

(@)

(b)

If 30 to 60 psi are not
displayed, Notify DS
Maintenance.

If 30 to 60 psi are displayed,
perform Steps (4) and (5)
below and go to Step 2 of this
Fault.

Shut down engine.
Install engine oil pressure sensor.

lIIllIH

TM 10-3930-669-20
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TM 10-3930-669-20

3. LOW ENGINE OIL PRESSURE (OIL PRESSURE GAUGE CONTINUOUSLY READS LESS THAN 30 TO 60 PSI
[241-276 KPA]) (CONT).

KNOWN INFO 2 TEST OPTIONS
Oil level OK. g
Engine OK. Dous engine oMl presscrs Gauge operation test.
e give a lull ecubs
e et whan wire 18 bn
POSSIBLE PROBLEMS groundadt REASON FOR QUESTION
Oil pressure gauge faulty. If engine oil pressure gauge does

not read at full scale, gauge is |~
faulty. If gauge reads at full
scale, sending unit is faulty.

Gauge wire 5 faulty.
Gauge ground wire faulty.
Wire 16 faulty.

Oil pressure sensor faulty.

Godo Emp Aol
Four

RAoplaco ol prassurs
senacr PR T4
G g Shep & of Hs
Fatl

2-60

https://www.forkliftpdfmanuals.com/



TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery

terminal, a direct short may result in instant heating of tools, damage to equipment, and
injury or death to personnel.

GAUGE OPERATION TEST

(1) Remove and ground sensor wire 16
(Para 7-42)

(2) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(3) Set engine switch to ignition position
(TM 10-3930-669-10).

(4) Observe gauge needle for reading. lw\-"— EMGINE QIL
If gauge has a full scale deflection, PRESSURE
perform Steps (5) through (7) below SWITCH
and replace oil pressure sensor
(Para 7-42).

(5) Install sensor wire 16 [Para 7-42).

(6) Set engine switch to off position.

(7) Set MAIN POWER switch to OFF
position.
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KNOWN INFO

TM 10-3930-669-20

Oil level OK.
Engine OK.
Oil pressure gauge OK.

abEhEdl
Auml EEFHR)
wm Famgm 0 FE

TEST OPTIONS

Arg AT ta T4 wdc moskured gk
anglne ol presaure gauges,
1ermilnal 17

POSSIBLE PROBLEMS

Voltage test.
STE/ICE-R #89.

Gauge wire 5 faulty.
Gauge ground wire faulty.
Wire 16 faulty.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
gauge wire 5 is faulty.

Tl gy mim 5
Oil pressure sensor faulty. T
.o

Fap God iy Fagk

KNOWN INFO

h J
4,

Oil level OK.

Engine OK.

Oil pressure gauge OK.
Gauge wire 5 OK.

TEST OPTIONS

In continuity maaaursd
hwivnsth angire all prassums
ohLsp, tarminel Gand e
hricwn good greynd?

POSSIBLE PROBLEMS

Gauge ground wire faulty.
Wire 16 faulty.

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, gauge
ground wire is faulty.

Oil pressure sensor faulty.

FAour [rduge gl
wrp (MO0 MAmmats

LT TH AT
Sy & of thin Fuul
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Remove all jewelry such as rings, dog tags, bracelets, etc.

WARNING

TM 10-3930-669-20

If jewelry contacts battery

terminal, a direct short may result in instant heating of tools, damage to equipment, and
injury or death to personnel.

VOLTAGE TEST

1)
(2)
(3)

(4)
(5)
(6)

(7)
(8)

Remove instrument panel (Para 7-

8).

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter

lead to engine oil pressure gauge,

terminal I.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition

position (TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (7) and
(8) below and repair gauge
wire 5 (see schematic
[Appendix F).

(b) If there are 22 to 24 vdc
present, lead wire 5 is OK.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

CONTINUITY TEST

1)
(2)

Set multimeter select switch to

OHMS.

Check continuity between suspect

gauge, terminal G and a known

good ground.

(a) If there is no continuity, repair
gauge ground wire (see
schematid_Appendix F).

(b) If there is continuity, gauge
ground wire is OK.
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TM 10-3930-669-20

3. LOW ENGINE OIL PRESSURE (OIL PRESSURE GAUGE CONTINUOUSLY READS LESS THAN 30 TO 60 PSI
[241-276 KPA]) (CONT).

KNOWN INFO 3 TEST OPTIONS
Oil level OK. & panbin ity meanured

Engine OK. kv s Bngine oil pressure Continuity test.

Oil pressure gauge OK. prugs, larmindl 3 wd STE/ICE-R #91.

eIk ail presaure annaory

Gauge wire 5 OK.
Gauge ground wire OK.

POSSIBLE PROBLEMS REASON FOR QUESTION

Wire 16 faulty.
Oil pressure sensor faulty.

If continuity is not present, | o
Pl wald 1TH {ipey . R

wChaman: sensor wire 16 is faulty.
Appondx by G0

Sieg 6 0l bun Fawl.

R placs <1 poe keeama
g 1 Yara T 9. 3o
ta Hmp 6ol fupfadl

KNOWN INFO 6. TEST OPTIONS
Cuenn aill presaure gaups rosd
Oil level OK. 30 bo B pxl (20Ted 12 kPo)?
Engine OK. Verify repair.

Gauge wire 5 OK.
Gauge ground wire OK.
Wire 16 OK.

Oil pressure gauge OK.
Oil pressure sensor OK.

POSSIBLE PROBLEMS REASON FOR QUESTION

raulk nul ot
[ FENTE |

oo nokis

If oil pressure gauge reads 30 to
Sl

60 psi (207-414 kPa), fault has
been corrected.

FauH samacied
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CONTINUITY TEST

1)
(2)
(3)

(4)
(5)

Remove and ground sensor wire 16
(Para7-42).
Set multimeter
OHMS.

Check continuity between engine oil

pressure gauge, terminal S and a

known good ground.

(8) If there is no continuity, repair
wire 16 (see schematic
[Appendix F}.

(b) If there is continuity, sensor
wire 16 is OK.

Install sensor wire 15[(Para 7-42).

Install instrument panel [Para 7-8).

select switch to

VERIFY REPAIR

(1)
(2)

()

Start engine (TM 10-3930-669-10),.

Observe engine oil pressure gauge.

(&) If engine oil pressure is not 30
to 60 psi (625-750 kPa), fault
not corrected. Perform Step
(3) below. Repeat procedure
and notify Supervisor.

(b) If engine oil pressure is 30 and
60 psi (625-750 kPa), fault
corrected.

Shut down engine.
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TM 10-3930-669-20

2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

4. EXCESSIVE ENGINE OIL CONSUMPTION.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1,

Multimeter (Item 2,

References

TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)

Parking brake applied (TM 10-3930-669-10)

Wheels chocked|(TM 10-3930-669-10)

KNOWN INFO

1.

Are angine vafve covers mnd

Engine operates.

guakets frae trgm sy or
e

POSSIBLE PROBLEMS

Valve cover gasket(s) faulty.
Engine oil hose(s) faulty.
Engine oil sensor(s) faulty.
Engine oil cooler faulty.

Rapracs deraged
yEe COS AR

aabery [Paig 334
T ko Shap S al s
Fau+
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If engine valve covers or gaskets | 5
are faulty, oil will be consumed
excessively.
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TM 10-3930-669-20

ROCKER
COVER
|

1
VISUAL INSPECTION GASKET |
L

(1) Remove engine ventilation panel
(Para 6-2).
(2) Check engine valve covers and
gaskets for leaks or damage.
(&) Secure loose valve cover(s) or
replace gasket(s)[(Para 3-2).
(b) If valve covers are not loose or
leaking, cover gaskets are OK.
(3) Install engine ventilation panel.
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TM 10-3930-669-20

4. EXCESSIVE ENGINE OIL CONSUMPTION (CONT).

KNOWN INFO - TEST OPTIONS
Engine operates. &reangine ol Ftanme frae from Visual inspection.
Valve cover gasket(s) OK. ks or derrmge?

POSSIBLE PROBLEMS REASON FOR QUESTION
Engine oil hose(s) faulty. If oil hoses are leaking, oil will be | -
Engine oil sensor(s) faulty. consumed excessively.

Engine oil cooler faulty.

Togrwan ar gl e
dary A il sy,
i Bhep S ofthis
Full
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TM 10-3930-669-20

VISUAL INSPECTION

(1) Open engine access panel (TM 10-
3930-669-10).

(2) Check engine oil hoses for leaks
and damage by visual and tactile
inspection.

(&) If hoses and fittings are loose,
leaking, or damaged, tighten
fittings or replace hose(s).

(b) If hoses and fittings are not e
loose, leaking, or damaged, oll o EMNGIME
hoses are OK. OIL HOSES
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TM 10-3930-669-20

4. EXCESSIVE ENGINE OIL CONSUMPTION (CONT).

KNOWN INFO a. TEST OPTIONS
Engine operates. t:::t:;:::;;:?& feem Visual inspection.
Valve cover gasket(s) OK.
Engine oil hoses OK.
POSSIBLE PROBLEMS REASON FOR QUESTION
Engine oil sensor(s) faulty. If sensor(s) is leaking oil, oil will |,

Engine oil cooler faulty. be consumed excessively.

Jonlca ol wanmns

‘Pard 7 41
Andnr 12T Gels
alap £ f dim Fpll,
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TM 10-3930-669-20

EMGINE CIL

TEMPERATURE . .

VISUAL INSPECTION

1)
(2)

()
(4)

Open right-hand engine access
cover (TM 10-3930-669-10)!

Check oil sensor(s) for leaks or
damage.

(@)

(b)

If oil sensor(s) is loose,
leaking, or damaged, tighten
or replace damaged units
and/or 7-42).

If oil sensors are not leaking,
oil sensors are OK.

Close engine access panel (TM 10-
3930-669-10).

Close right-hand engine access
cover.
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TM 10-3930-669-20

4. EXCESSIVE ENGINE OIL CONSUMPTION (CONT).

KNOWN INFO 4. TEST OPTIONS

Engine operates. ls anglne adl coofer frao Visual inspection.
Valve cover gasket(s) OK. tram leeks or domags
Valve cover gasket(s) OK.
Engine oil hoses OK.
Engine oil sensor(s) OK.

POSSIBLE PROBLEMS REASON FOR QUESTION
Engine oil cooler faulty. — : If engine oil cooler is leaking or | -
ctuar gy eyt damaged, oil will be consumed
Ci- iz Shep 200f Imiz excessively.
Facll
2
Y
KNOWN INFO 3. TEST OPTIONS
[a all 20nguMpllon normoa?
Engine operates. Verify repair.

Valve cover gasket(s) OK.
Valve cover gasket(s) OK.
Engine oil hoses OK.
Engine oil sensor(s) OK.
Engine oil cooler OK.

POSSIBLE PROBLEMS REASON FOR QUESTION

Fauk ncl canmcsd
Rapa precmdym
avdncaky

f=1] LT

If engine oil consumption is | =
normal, fault has been corrected.

Fanl: 2 wer il
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VISUAL INSPECTION

(1) Remove cab and engine cowling
(Para 15-2).

(2) Inspect engine oil cooler for leaks

and other damage.
(&) If oil cooler is loose, leaking, or
damaged, tighten or replace oil
cooler [Para 3-7).
(b) If oil cooler is not leaking or
damaged, oil cooler is OK.
(3) Install engine cowling and cab.

TM 10-3930-669-20

VERIFY REPAIR

Operate engine over the period of time
specified in the lubrication order (LO 10-
3930-669-12).

(& If engine oil consumption
exceeds 10 quarts per 250
hours of operation, usage is
excessive, fault not corrected.
Repeat procedure and notify
Supervisor.

(b) If engine oil consumption does
not exceed 10 quarts per 250
hours of operation, fault
corrected.
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TM 10-3930-669-20

2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

5. EXCESSIVE SMOKE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
STE/ICE-R (Item 14,[Appendix B} Parking brake applied (TM 10-3930-669-10)
Wheels chocked/(TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO TEST OPTIONS
1.
Fuel filter OK. I 1hek wHichy whiw? Visual inspection.
Air filter OK.
POSSIBLE PROBLEMS REASON FOR QUESTION
Air intake system leaking. Too much fuel in the fuel air mix
Fuel connections leaking. causes black smoke. Too little |
Fuel injector(s) faulty. fuel in the fuel air mix causes
Air intake obstructed. Bo & Sup ot By white smoke.
Fuel injector pump faulty. Fal
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TM 10-3930-669-20

VISUAL INSPECTION EXHAUST QUTLET

Visually observe the exhaust outlet during
operation of the forklift.
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KNOWN INFO

5. EXCESSIVE SMOKE (CONT).

Fuel filter OK.
Air filter OK.

2

POSSIBLE PROBLEMS

Air intake system leaking.
Fuel connections leaking.
Fuel injector(s) faulty.
Air intake obstructed.
Fuel injector pump faulty.

Ie the mir in|ol pysiam Fres ol
liaha, cidc KK, ar hales?

KNOWN INFO

Ml D5

m LT, LT

¥

3,

Fuel filter OK.
Air filter OK.
Air intake system not leaking.

POSSIBLE PROBLEMS

Fuel connections leaking.
Fuel injector(s) faulty.
Air intake obstructed.
Fuel injector pump faulty.

Areira fuel lian snd haser
In gaed cundiian®

Fimprn i Lghilar
17 and ARIRGaS i
mpimd ey I Gips
H i thm Fodh.
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TM 10-3930-669-20

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

Intake air leaks can allow too
much air in the fuel air mixture.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

Loose/leaking fuel lines could
introduce air into the fuel
resulting in too much air in the
fuel air mixture.
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VISUAL INSPECTION

1)
(2)

Remove engine ventilation panel
(Para 6-2).

Inspect intake manifold and air inlet
piping for cracks, holes, and leaks.
(a) If leaks, cracks, or holes are
present in the piping, repair
piping [para 4-4).

If manifold is damaged notify
DS maintenance.

(b)

TM 10-3930-669-20

VISUAL INSPECTION

e e e T
= kT,
e T

7 : -

’ It S
Y oannt ™ INTAKE
- Y MANIFOLD
EXHALST
MAHIFOLD
EXHAUST PIPES

1)
(2)

Open engine access covers (TM 10-
3930-669-10).

Perform visual check of fuel lines
for evidence of leaks or looseness.
Repair as necessary.
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KNOWN INFO

5. EXCESSIVE SMOKE (CONT).

.

Fuel filter OK.

Air filter OK.

Air intake system not leaking.
Fuel connections not leaking.

POSSIBLE PROBLEMS

by tha arging runneng
raughly or missing?

Fuel injector(s) faulty.
Air intake obstructed.
Fuel injector pump faulty.

Menh 1%

Munimnenee

FrepLica fucd thmiders
(Pl 27 Grald Sk
& CfLhd Fa .

KNOWN INFO

5.

Fuel filter OK.

Air filter OK.

Air intake system not leaking.
Fuel connections not leaking.
Fuel injectors OK.

In tha sngina sir mywrism
ol g o bkt ad T

POSSIBLE PROBLEMS

Air intake obstructed.
Fuel injector pump faulty.

D Al shLmumaoh o
cepdece xrfibar

e -3 Yk T

Sl & el Cun B
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If the engine is running roughly or
missing, a fuel injector may be
clogged.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If the air intake system is
damaged or obstructed the fuel
air mixture may not have enough
air.
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TM 10-3930-669-20

VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Listen for roughness or missing.

(3) If engine misses or runs rough
replace injectors|(Para 4-2).

(4) Shut down engine.

VISUAL INSPECTION

Check air cleaner filter assembly (Para 4-
4).
(&) If air cleaner filter assembly is
dirty, replace filter (Para 4-4).
(b) If air cleaner filter assembly is

not dirty, notify DS
Maintenance.

e :
A i —

[
e
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TM 10-3930-669-20

5. EXCESSIVE SMOKE (CONT).

KNOWN INFO 5. TEST OPTIONS

Fuel filter OK. ﬁmﬂmﬂ"ﬁﬁxﬂ Verify repair.
Air filter OK. it
Air intake system not leaking.
Fuel connections not leaking.
Fuel injectors OK.
Air intake not obstructed
Fuel injector pump OK.

POSSIBLE PROBLEMS REASON FOR QUESTION

If engine does not produce| _
excessive black or gray smoke,
fault has been corrected.

Fasti rol somestyg
MNaaly 55
MeEn|wranzg
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VERIFY REPAIR

(1)
(2)

()

Start engine (TM 10-3930-669-10).
Observe tailpipe after 10 minutes of
operation.

(& If engine does not produce
excessive black or gray
smoke, fault corrected.

(b) If engine produces excessive
black or gray smoke, fault not
corrected. Perform Step (3)
below. Repeat procedure and
notify Supervisor.

Shut down engine.
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TM 10-3930-669-20

2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

6. ENGINE OVERHEATS (ENGINE OIL TEMPERATURE OVER 250F [121"C]).

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Parking brake applied (TM 10-3930-669-10)
Wheels chocked/(TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO 1 TEST OPTIONS
- - CorTact rudl —
Engine oil level OK. :_,,umd::,:,:;n:nu.-m all Continuity test.
Engine oil temperature is over tamparsiura saneotF
250'
POSSIBLE PROBLEMS REASON FOR QUESTION

Engine oil temperature sensor faulty.

Engine oil temperature gauge faulty.

Gauge wire 5 faulty.

Gauge ground wire faulty.

Wire 19 faulty.

Cylinder head fins and air outlet frame
dirty.

Oil cooler fins dirty. EEB

Qil cooler faulty.

When engine is at room
temperature, resistance
measurement of oil temperature
sensor should be 400-550 ohms.

Apoipoy mngna ul
L v el T 1 3R 3T
iPara T4 11 Go k>
Snp 0o tus Fyur
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CONTINUITY TEST

1)
(2)
()

(4)

Remove and ground sensor wire 19

(Para 7-41).

Set multimeter select switch to

ohms.

Connect positive (+) multimeter

lead to engine oil temperature

sensor.

Connect negative (-) multimeter

lead to a known good ground.

(& At room temperature, if
resistance is other than 400-
550 ohms, replace engine oil
temperature sensor (Para 7-
41).

(b) At room temperature, if
resistance is 400-550 ohms,
engine oil temperature sensor
is OK.
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6. ENGINE OVERHEATS (ENGINE OIL TEMPERATURE OVER 250F [121T]) (CONT).

KNOWN INFO

Engine oil level OK.
Engine oil temperature is over 250°
Engine oil temperature sensor OK.

POSSIBLE PROBLEMS

2,

Orea iyl res 211 taregeradurn
qougna give 3 full wcale
efeellmsflon whsh wire 13 12
grounded?

Engine oil temperature gauge faulty.

Gauge wire 5 faulty.

Gauge ground wire faulty.

Wire 19 faulty.

Cylinder head fins and air outlet frame
dirty.

Qil cooler fins dirty.

Qil cooler faulty.

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over 250°
Engine oil temperature sensor OK.
Engine oil temperature gauge OK.

POSSIBLE PROBLEMS

Gauge wire 5 faulty.

Gauge ground wire faulty.

Wire 19 faulty.

Cylinder head fins and air outlet frame
dirty.

Qil cooler fins dirty.

Qil cooler faulty.

G Slop 2 ol oy
Fudl

2, —
BALY D

Thaied W4 T LT

= Fpga 2L

B 27 1n 2 vt Mriblieed o
AAgine ail {=mparature paugs,
rerirmhiml 17

Aopan 3auge wim &
nam mbamaliz
Aavands F) Ge b
Sl 0 2 o Fapdl
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TEST OPTIONS

Gauge operation test.

REASON FOR QUESTION

If engine oil temperature gauge
does not read at full scale, gauge
is faulty.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
gauge wire 5 is faulty.
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WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a
direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

GAUGE OPERATION TEST

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(2) Set engine switch to ignition position
(TM 10-3930-669-10).

(3) Observe gauge needle for reading.

(8) If gauge does not have a full scale

deflection, perform Steps (4) through
(6) below.

(b) If gauge has a full scale deflection,
perform Steps (5) and (6) below and
go to Step 3 of this Fault.

(4) Install sensor wire 19[(Para 7-41)).

(5) Set engine switch to off position.

(6) Set MAIN POWER switch to OFF
position.

VOLTAGE TEST

(1) Remove instrument panel[(Para 7-8).

(2) Set multimeter select switch to VOLTS DC.

(3) Connect positive (+) multimeter lead to engine TEHiﬂlﬂﬁL| ENGINE OIL
oil temperature gauge, terminal I.

(4) Connect negative (-) multimeter lead to a known TEMPERATURE GAUGE
good ground.

(5) Set MAIN POWER switch to ON position (TM
10-3930-669-10).

(6) Set engine switch to ignition position (TM 10-
3930-669-10).

(&) If there are not 22 to 24 vdc present,
perform Steps (7) and (8) below and
repair gauge wire 5 (see schematic
[Appendix F).

(b) If there are 22 to 24 vdc present, gauge
wire 5 is OK.

(7) Set engine switch to off position.
(8) Set MAIN POWER switch to OFF position.

WIRE 1% TEMF
SENSOR
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6. ENGINE OVERHEATS (ENGINE OIL TEMPERATURE OVER 250F [121T]) (CONT).

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over
250°

Engine oil temperature sensor
OK.

Engine oil temperature gauge
OK.

Gauge wire 5 OK.

4,

TEST OPTIONS
Continuity test.

|= e inulty masxured
Ewtwamn angana all

PatUng ELIgE.
lerminel G and a kneown
good graund?

STE/ICE-R #91.
REASON FOR QUESTION

gauge ground wire is faulty.

POSSIBLE PROBLEMS

Gauge ground wire faulty.

Wire 19 faulty.

Cylinder head fins and air outlet
frame dirty.

Qil cooler fins dirty.

Qil cooler faulty.

Fepair panea gredd
WM [Edd w2Famahr
Mapahz F1 3ol
Siep 8 al the Fadl.

If continuity is not present, «—

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over
250°

Engine oil temperature sensor
OK.

Engine oil temperature gauge
OK.

Gauge wire 5 OK.

Gauge ground wire OK.

POSSIBLE PROBLEMS

Wire 19 faulty.

Cylinder head fins and air outlet
frame dirty.

Qil cooler fins dirty.

Qil cooler faulty.

I cantinuily meagur&d
between anglne oif
t=rmpersiur® giuge, Eerminal 5
ahid Gl‘lﬂh‘ltl EIL R Ty =T T W] S
LEL ] LT

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
sensor wire 19 is faulty.

Hopace angnp il
10Tt IR QA

iPam 7-3]. Lo 12 S
& ol s Faull.
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CONTINUITY TEST

1)
(2)

Set multimeter select switch to OHMS.
Check continuity between suspect
gauge, terminal G and a known good
ground.

(a) If there is no continuity, repair or
replace gauge ground wire (see
schematid Appendix F).

(b) If there is continuity, ground wire
is OK.

CONTINUITY TEST

1)
(2)

(3)
(4)

Set multimeter select switch to OHMS.
Check continuity between engine oil
temperature gauge, terminal S and a
known good ground.

(a) If there is no continuity, repair wire
19 (See Schemati¢ Appendix F).
(b) If there is continuity, sensor wire 19

is OK, replace engine oil temperature
gauge[(Para 7-9) and go to Step 6 of

this Fault.
Install sensor wire 19.

Install instrument panel [Para 7-8).

2-87

TM 10-3930-669-20

TERMINAL 5 ENGINE OIL
TEMPERATURE GAUGE

/[ smeoy
wWIHE 19 SENSOR

https://www.forkliftpdfmanuals.com/



TM 10-3930-669-20

6. ENGINE OVERHEATS (ENGINE OIL TEMPERATURE OVER 250F [121 T]) (CONT).

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over
250°

Engine oil temperature sensor
OK.

Engine oil temperature gauge
OK.

Gauge wire 5 OK.

Gauge ground wire OK.

Wire 19 faulty.

POSSIBLE PROBLEMS

Cylinder head fins and air outlet
frame dirty.

Qil cooler fins dirty.

Qil cooler faulty.

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over
250°

Engine oil temperature sensor
OK.

Engine oil temperature gauge
OK.

Gauge wire 5 OK.

Gauge ground wire OK.

Wire 19 faulty.

Cylinder head fins and air outlet
frame OK.

POSSIBLE PROBLEMS

Qil cooler fins dirty.
Qil cooler faulty.

TEST OPTIONS
E. Visual inspection.

REASON FOR QUESTION
Ars cylhdet haed fins mhd - - -
alr outlat frmmes fres of dirt If cylinder head fins and/or air
ahd dehiis? outlet frame are dirty, engine will
overheat.
Cisan oylindar boapa
and &arers Bock
Aok Slap B el
Fyun
@)
7.
Arw ol coalsr line f fdint
.H'Lﬁ-r i TEST OPTIONS
Visual inspection.
REASON FOR QUESTION
If oil cooler fins are dirty, engine
will overheat. If oil cooler fins
are clean, oil cooler thermostat
is faulty.

Ceon ol cooler fina.
33 o Slap 8 ol ha
Faudl,

Anglach Gil conie
'Para 3.7) Qo ha
Simgr & ol this Faur,
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VISUAL INSPECTION

(1) Remove cab and engine cowling (Para 15-
2).

(2) Inspect cylinder head fins and outlet frame
for dirt and debiris.

(&) If cylinder head fins and/or outlet
frame are dirty, clean cylinder heads
and/or air outlet frame.

(b) If cylinder head fins and/or air outlet
frame are not dirty, go to Step 7 of
this Fault.

(3) Install engine cowling and cab.

VISUAL INSPECTION

(1) Inspect oil cooler fins for dirt and debris.

(a) If oil cooler fins are dirty, clean oil
cooler.

(b) If oil cooler fins are not dirty, replace

oil cooler (Para 3-7).
(2) Install engine cowling and cab [Para 15-2).
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6. ENGINE OVERHEATS (ENGINE OIL TEMPERATURE OVER 250F [121T]) (CONT).

KNOWN INFO

Engine oil level OK.

Engine oil temperature is over
250°

Engine oil temperature sensor
OK.

Engine oil temperature gauge
OK.

Gauge wire 5 OK.

Gauge ground wire OK.

Wire 19 faulty.

Cylinder head fins and air outlet
frame OK.

Oil cooler fins OK.

Oil cooler OK.

POSSIBLE PROBLEMS

TEST OPTIONS
Verify repair.

Eas angltie overhee 7

REASON FOR QUESTION

If engine does not overheat,
fault has been corrected.

Faul not comee g
Rapaad pregssdere
and natiby Sopaenemor.
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VERIFY REPAIR

(1) Start enginel(TM 10-3930-669-10).
(2) Operate forklift and observe engine

temperature gauge.

(8) If engine oil temperature does not go
over 250F (121C), fault corrected.
Perform Step (3) below.

(b) If engine oil temperature goes over
250F (1217C), fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.

(3) Shut down engine.

EHGINE QIL
TEMFERATURE GAUGE
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2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

7. ENGINE RUNS ROUGH OR MISFIRES.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Pan, Drain (Item 11,[Appendix B) Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

START
TEST OPTIONS
KNOWN INFO 1. Visual inspection.
Nothing. REASON FOR QUESTION
ler Pueed Freea ! . - -
POSSIBLE PROBLEMS Cantaminanta® If fuel is contaminated, engine
Contaminated fuel. will run rough.

Fuel lines loose or damaged.
Intake/exhaust valve adjustment
incorrect.

Air in fuel lines.

Fuel injector(s) faulty.

Jdizon k| apesbom
ur] mpilace dao filer
1Fam 3-8, Goko
Slep G of 415 Fauk
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VISUAL INSPECTION

1)
(2)

()

Open right-hand engine access cover

(TM 10-3930-669-10).

Drain fuel/water separator and check fuel for
contamination.

(a) If contaminated, drain contaminated fuel
from tank (LO 10-3930-669-12) and HLLp
replace secondary fuel filter [Para 4-8). |=~f’ '
Refill fuel tank with clean fuel. |

(b) If fuel is not contaminated, fuel is OK.
Close right-hand engine access cover.

” PUEL/WATER
" SEPARATOR

T

il
il
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7. ENGINE RUNS ROUGH OR MISFIRES (CONT).

KNOWN INFO

Fuel OK.

2.

POSSIBLE PROBLEMS

Fuel lines loose or damaged.
Intake/exhaust valve adjustment
incorrect.

Air in fuel lines.

Fuel injector(s) faulty.

Are Tued [sren and i ings
Nightened And frese i ro

deamage?

KNOWN INFO

Fuel OK.
Fuel lines OK.

POSSIBLE PROBLEMS

Intake/exhaust valve adjustment
incorrect.

Air in fuel lines.

Fuel injector(s) faulty.

Tighler gy cr
rep e Linl ingy
I1Harnd By Gole
Sleg & ol ks Fadl,

A Tual (e Tigg 01 (el
aAlr?

Eimard luel spalemr
PETl =T i ]
Feai
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If fuel lines are damaged or
leaking, engine will run rough.

TEST OPTIONS

Audible inspection.

REASON FOR QUESTION

If air is trapped in fuel system,
engine will run rough.

https://www.forkliftpdfmanuals.com/



VISUAL INSPECTION

(1) Position cab for service [Para 15-2).
(2) Inspect fuel lines and fittings for
leakage and damage.
(a) If fittings are leaking, tighten or
replace fuel lines [Para 4-5).
(b) If fuel lines are damaged, replace
fuel lines.
(c) If fuel lines and fittings are not
leaking or damaged, fuel lines
and fittings are OK.

AUDIBLE INSPECTION

(1) Bleed fuel system.
(2) Start engine|(TM 10-3930-669-10).
(3) Listen to engine operation.
(a) If engine does not run rough, fuel

lines were aerated. Perform Step (4)

below and go to Step 5 of this Fault.

(b) If engine runs rough, perform Step
(4) below and go to Step 5 of this
Fault.

(4) Shut down engine.

https://www.forkliftpdfmanuals.com/
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7. ENGINE RUNS ROUGH OR MISFIRES (CONT).

KNOWN INFO

4.

Fuel OK.

Fuel lines OK.

Intake/exhaust valve adjustment
correct.

e Miale ahd sahaus! vohues
A|usted corteclip?

POSSIBLE PROBLEMS

Air in fuel lines.
Fuel injector(s) faulty.

SRustinlaks Al
axhauer waky
iFrira 341 Grig

e S ol tha Fad)
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If valves are not adjusted
correctly, engine will run rough.
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VISUAL INSPECTION

(1) Remove valve covers|(Para 3-2).
(2) Check valve clearance[(Para 3-4).

(8) If intake and/or exhaust valve
clearance is not correct, adjust

valves.

(b) If intake and exhaust valve
clearance is correct, valve

adjustments OK.
(3) Install valve covers.

(4) Install cab (Para 15-2).

"EXHAUST VALVE INTAKE VALVE
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KNOWN INFO

Fuel OK.

Fuel lines OK.

Intake/exhaust valve adjustment
correct.

Non-aerated fuel lines.

Fuel injectors OK.

]

POSSIBLE PROBLEMS

Cogn enging run amoothiy?

~guh reon conraine
Fiapaul gz
g noLYy
Suporssy

ES

Faar comectad
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7. ENGINE RUNS ROUGH OR MISFIRES (CONT).

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If engine does not run rough,
fault has been corrected.

https://www.forkliftpdfmanuals.com/
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VERIFY REPAIR

(1) Start enginel(TM 10-3930-669-10).
(2) Listen to engine operation.
(8) If engine does not run smoothly,
fault not corrected. Perform Step
(3) below. Repeat procedure and
notify Supervisor.

(b) If engine runs smoothly, fault
corrected.

(3) Shut down engine.
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2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

8. ENGINE DOES NOT DEVELOP FULL POWER.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO 1. TEST OPTIONS
Engine operates. 1 {us] ires Toom Visual inspection.

POSSIBLE PROBLEMS P REASON FOR QUESTION
Fuel contaminated. If fuel is contaminated, engine
Throttle adjustment incorrect. will not develop full power.
Intake/exhaust valve adjustment
incorrect.

Fuel lines loose or damaged.
Fuel injector(s) faulty.

Dran ard <ol lual
bard and el a P
hkar
LD 163430 653 17
and FPara ¢-B]. Go ko
Zwap 5 al hus Sauk
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VISUAL INSPECTION

(1) Open right-hand engine access cover
(TM 10-3930-669-10).

(2) Drain fuel/water separator and check fuel
for contamination.

(a) If contaminated, drain
contaminated fuel from tank (LO
10-3930669-12) and replace
secondary fuel filter (Para 4-8).
Refill fuel tank with clean fuel.

(b) If fuel is not contaminated, fuel is
OK.

(3) Close right-hand engine access cover.

w2 FUELMWATER
"SEFARATOR
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8. ENGINE DOES NOT DEVELOP FULL POWER (CONT).

KNOWN INFO

Engine operates.
Fuel OK.

2,

POSSIBLE PROBLEMS

Throttle adjustment incorrect.
Intake/exhaust valve adjustment
incorrect.

Fuel lines loose or damaged.
Fuel injector(s) faulty.

Ix throt¥e edjustod correciiy ¥

Bmasibmne
(Fam 4.17] e
Slap £ ol thus Fayk
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If throttle is not adjusted
correctly, throttle speed will be
too low to obtain full power.
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VISUAL INSPECTION

(1) Remove floor plate (Para 15-12).
(2) Inspect throttle adjustment|(Para 4-12).

(a) If throttle adjustment is incorrect,
adjust throttle linkage (Para 4-12).

(b) Throttle adjustment is correct,
throttle linkage is OK.

(3) Install floor plate.
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8. ENGINE DOES NOT DEVELOP FULL POWER (CONT).

KNOWN INFO

Engine operates.

Fuel OK.

Throttle adjustment correct.
Intake/exhaust valve adjustment
correct.

4.

POSSIBLE PROBLEMS

Fuel lines loose or damaged.
Fuel injector(s) faulty.

Ara fuel lInea and llEtngs
tightarad and irac from
damange ¥

Tiphlan hnngs ar
rmoaca flual inee
[Pala a4 Cao i

Alyg: 5 vl s Caut
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

full power.

If fuel lines are damaged or
leaking, engine will not develop

https://www.forkliftpdfmanuals.com/
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VISUAL INSPECTION

(1) Position cab for service [Para 15-2).
(2) Inspect fuel lines and fittings for leakage
and damage.
(a) If fittings are leaking, tighten or
replace fuel lines [Para 4-5).
(b) If fuel lines are damaged, replace fuel
lines.
(c) If fuel lines and fittings are not leaking
or damaged, fuel lines and fittings are
OK.
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8. ENGINE DOES NOT DEVELOP FULL POWER (CONT).

KNOWN INFO

Engine operates.
Fuel OK.
Throttle adjustment correct.

POSSIBLE PROBLEMS

Intake/exhaust valve adjustment
incorrect.

Fuel lines loose or damaged.
Fuel injector(s) faulty.

4.

TEST OPTIONS

Arm |mtaks S wahaus! vahay
B torsactiy?

Visual inspection.

REASON FOR QUESTION

If valves are not adjusted
correctly, engine will not develop
full power.
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VISUAL INSPECTION

(1) Remove valve covers[(Para 3-2).
(2) Check valve clearance[(Para 3-4).

(8) If intake and/or exhaust valve
clearance is not correct, adjust
valves.

(b) If intake and exhaust valve
clearance is correct, valve
adjustments OK.

(3) Install valve covers.

(4) Install cab (Para 15-2).
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8. ENGINE DOES NOT DEVELOP FULL POWER (CONT).

KNOWN INFO

Engine operates.

Fuel OK.

Throttle adjustment correct.
Intake/exhaust valve adjustment
correct.

Fuel lines OK.

Fuel injectors OK.

POSSIBLE PROBLEMS

3.

O mnoginag dayalop iull
power?T

Fual nal gomacba.

P enpd 1w
+red rohiby
Saoery aan

Fanl] terocipd.
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If engine develops full power,
fault has been corrected.
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VERIFY REPAIR

(1) Start enginel(TM 10-3930-669-10).
(2) Operate forklift with a standard load and
observe operation.
(8) If engine does not develop full power,
fault not corrected. Perform Step (3)
below. Repeat procedure and notify
Supervisor.
(b) If engine develops full power, fault
corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

9. ENGINE VIBRATES EXCESSIVELY.

INITIAL SETUP

Tools and Special Tools Equipment Condition

Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)

(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

References

TM 10-3930-669-10

[FTART]

KNOWN INFO 1

TEST OPTIONS

Nothing.

Visual inspection.

4yt wnylAe mounts fres from

POSSIBLE PROBLEMS ez anas b 4nd detariorslion

REASON FOR QUESTION

Engine mounts faulty.
Engine supports faulty.

If engine mounts are faulty,
engine will vibrate excessively.

[Ha) Moy 015

blontararen.
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EHGINE

VISUAL INSPECTION

Inspect engine mounts for loose hardware and

deterioration.
(& Ifmo

DS Maintenance.

(b) If mo

engine mounts OK.

unts are loose or damaged, notify

unts are not loose or damaged,
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9. ENGINE VIBRATES EXCESSIVELY (CONT).

KNOWN INFO 2. TEST OPTIONS
Engine mounts OK. Arm engina suppasis 1164 [t Visual inspection.
POSSIBLE PROBLEMS loomanmex mne darnsge? REASON FOR QUESTION
Engine supports faulty. If front engine support is faulty,

engine will vibrate excessively.
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VISUAL INSPECTION

Inspect engine supports for loose hardware and
visible damage.
(a) If engine supports are loose or damaged,
notify DS Maintenance.
(b) If engine supports are not loose or
damaged, front engine support is OK.

2-113
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9. ENGINE VIBRATES EXCESSIVELY (CONT).

KNOWN INFO 3. TEST OPTIONS
Engine mounts OK. Verify repair.
Engine supports OK. ﬂﬂ;‘;:‘:ﬂﬂﬂ‘j};ﬂfbﬂxg REASON FOR QUESTION
POSSIBLE PROBLEMS naina’ If engine is not excessively
vibrating or noisy, fault has been | «—
corrected.

Fauk ron cedtac i
Rapwial puzesdym
Arel nyLiy
SuparisGr

Ed
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VERIFY REPAIR

(1) Start enginel(TM 10-3930-669-10).
(2) Listen and observe for excessive noise or
vibration.
(8) If engine is excessively noisy or
vibrating, fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.
(b) If engine is not excessively noisy or
vibrating, fault corrected.
(3) Shut down engine.

I
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2-13. ENGINE SYSTEM TROUBLESHOOTING (CONT).

10. HEATER DOES NOT BLOW WARM OR HOT AIR.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1,

References
TM 10-3930-669-10

Equipment Condition
Engine OFF [(TM 10-3930-669-10)

Engine oil level full (TM 10-3920-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Cool air passes from heater
duct.

POSSIBLE PROBLEMS

Heater temperature control

1.

TEST OPTIONS

by haalar temgarwiure conlnol
iree ol durnage?

Visual inspection.

REASON FOR QUESTION

If temperature control is faulty,
air temperature will not adjust.

faulty.

Heater cable faulty.

Heater valve faulty.

Engine oil cooler thermostat
faulty.

Haplaza Faake
b P riura coral
Para [E10). Oe oo
Zhas < ct bus Faul
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i{? ' TEMPERATURE
. e CONTROL

VISUAL INSPECTION

(1) Inspect temperature control operation.
(a) If temperature control is damaged,
replace temperature control.
(b) If temperature control is not
damaged, temperature control is
OK.

HEATEH
" CABLE
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10. HEATER DOES NOT BLOW WARM OR HOT AIR (CONT).

KNOWN INFO

Cool air passes from heater
duct.

Heater temperature control OK.

POSSIBLE PROBLEMS

Heater valve faulty.

Heater cable faulty.

Engine oil cooler thermostat
faulty.

KNOWN INFO

Cool air passes from heater
duct.

Heater temperature control OK.

Heater valve OK.

POSSIBLE PROBLEMS

Heater cable faulty.
Engine oil cooler thermostat
faulty.

2.

Cloas heslar vebvo pclyate
witheoiE Ft|c kipg o Toving
Trasiy

P lacm by Igr walyn
[Papies, 1110 G ly
Zhep 0l Hhin Fanst

v

3.

I hromier cable fras Trorn
damage T

Aapleed hvdgmr dub b
IFgrg 18-13 Gomk
Simp 6 ' Mea Fauk.
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If heater valve is faulty, air
temperature will not adjust.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If heater cable is faulty, air
temperature will not adjust.




VISUAL INSPECTION

(1) Open engine access cover (TM 103930-

669-10).
(2) Remove heater cable from heater valve

Para 16-11j).
(3) Actuate heater valve and inspect

operation.
(a) If valve sticks or actuates freely,

replace valve.

(b) If valve does not
correctly, valve is OK.

Install heater cable on heater valve.

stick and

actuates

(4)

VISUAL INSPECTION

Inspect heater cable for damage.
If cable is damaged, replace cable

()
Para 16-10).

(b) If cable is not damaged, cable is

OK.
(2) Install heater temperature control.

1)

TM 10-3930-669-20

i

]

HEATER
CABLE

il
1

(3) Close engine access panel (TM 10-3930-
669-10).
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10. HEATER DOES NOT BLOW WARM OR HOT AIR (CONT).

KNOWN INFO

Cool air passes from heater
duct.

Heater temperature control OK.
Heater cable OK.

Heater valve OK.

POSSIBLE PROBLEMS

Engine oil cooler thermostat
faulty.

KNOWN INFO

Cool air passes from heater
duct.

Heater temperature control OK.
Heater cable OK.

Heater valve OK.

Engine oil cooler thermostat OK.

POSSIBLE PROBLEMS

4.

TEST OPTIONS
Operation test.

REASON FOR QUESTION

Dok hester warm up sdtar
operating {ork|t for M
fnitildes?

If engine oil cooler thermostat is
faulty, air temperature will not
adjust.

Feplann g ra ol
ool cPara 1-71.
Qo Iz Swap 5 o P
Fadr

5.

Crasp haM et blow hob aer?

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If heater blower moves hot air,
fault has been corrected.

Fruyll riok corni ked
Fappal procedura
damd naldy

Suparstio

Faull ce-macled.
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OPERATION TEST

1)
(2)

(3)
(4)

(5)

Start engine |(TM 10-3930-669-10).

Set heater temperature control to
maximum position.

Set heater blower switch to LOW position.
Operate forklift for 30 minutes.

(a) If heater does not blow hot air,
replace engine oil cooler [Para 3-7).

(b) If heater blows hot air, oil cooler
thermostat is OK.

Shut down engine.

VERIFY REPAIR

1)
(2)

(3)
(4)

()
(6)

Start engine (TM 10-3930-669-10).

Set heater temperature control to maximum
position.

Set heater blower switch to LOW position.
Operate forklift for 30 minutes.

(a) If heater does not blow hot air, fault not
corrected. Perform Steps (5) and (6)
below. repeat procedure and notify
Supervisor.

(b) If heater blows hot air, fault corrected.
Set heater blower switch to OFF position.
Shut down engine.
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TM 10-3930-669-20
2-14. ELECTRICAL SYSTEM TROUBLESHOOTING.

This Paragraph covers Electrical System Troubleshooting. The Electrical System Fault IndeX, Table 2-5, lists faults for
the electrical system of the forkilift.

Table 2-5. Electrical System Fault index

Fault No. Troubleshooting Procedure Page
1. All 24 vdc Circuits DO NOt OPEIALE .......c.ccveiveiueeeeeeeeeeeeeteeteete e ee et ete e eeeneenes
2. Ammeter Gives NO 0F INCOIrect REAMING ..........ccveveveverereeeeteeeeeeeeteeeeeeeeeesseeneeenanes
3. Fuel Gauge Gives No or Incorrect Reading ........ccoovvviiiiiiiiiiiii e 2-138
4. Transmission Temperature Gauge Gives No or Incorrect Reading ..............cccoeeeeen.
5. All GAUGES DO NOT OPEIALE. ... ..eeetiiiiiiiiiieiieeite ettt 2-150
6. Hour Meter DOES NOt OPEIALE. ..........cccueeveeeeeeeeeereeeeeteeeteeeeteesseeeeteesseeeesteesseeeseeeenans
7. Taillights, Front Light, Gauge Lights, and Mast Light Do Not Operate ........................
8. Rear Light(S) DOES NOt OPEIrate........ccuuiiiiiiiiieieeee e 2-168
9. Top, Front, and Rear Wipers Do Not Operate ... 2-176
10. Rear Wiper D0es NOt OPEIate .......oooiiiiiiiii bbb e e e e e e e e e e eeaeas 2-180
11. Rear Wiper Does Not Operate in LOW.........c.ccceeiuieiuieoieeeree ettt
12. Cab Light(s) DOES NOt OPEIALe .....ccccueieiieieiiiieiiieeieeesieeeetieeste e eee e seeeeseeeesnbeeesaee e . L_2-188
13. Gauge Light DOES NOt OPEIALE .....ccccueeiiiiieiiiieiiieaiee e e siee st et e sieeeseeesbee s seeeeennes
14. Stoplight DOES NOt OPEIALE ......cueeviiiiiiee it e e 98
15. HOIMN DOES NOt OPEIALE ...t e e e e e e e e e e 06
16. Fan(s) DOES NOt OPEIALE ......eeiueeiiieiiieiieeiieetieetie et e eteesteeteesteeseeesteesaeesseesseesseesneeaneas
17. Heater Blower DOES NOt OPEIate .........eeeiiiiiiiiiiiiiiiieeiee e . 2-218
18. Heater Blower Does Not Operate in HIGH ... 2-221
19. Glow Plug Indicator Does NOt OPErate .........coooeiiiiiiiiiiii e 2-228
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Table 2-5. Electrical System Fault Index - CONT.

Fault No. Troubleshooting Procedure Page
20. Broken Belt Buzzer and Indicator Do NOt OPEIate ...........cccceevveeveereeieeieeeecieereeeeeas
21. Transmission Does Not Operate in FOrward ...........cooooiiiiiiiiiiiiiiiiiiieiiee e 2-250
22. Transmission Does Not Operate in Forward or REVErSe ..........coooeeviiiiiiiiiiiiiiiccee 2-256
23. High Range Indicator Does NOt OPErate ...........coooeiiieiiiiiiiiiiiiee e 2-264
24. Transmission Does Not Engage in High Range............ccoooes 2-268
25. Engine Starts With Transmission Engaged...........ccco e . 2-274
26. Electrical System Does Not Maintain @ Charge ............c.ccoeveeeveeeeeeeeeeeeeeenseeesnenanns
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

1. ALL 24 VDC CIRCUITS DO NOT OPERATE.

INITIAL SETUP

Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2,[Appendix B) Parking brake applied (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B) Wheels chocked (TM 10-3930-669-10)
Jumper Wire

References

TM 10-3930-669-10

KNOWN INFO 1 TEST OPTIONS
Main disconnect switch is 1 | Voltage test.
on. H_fﬂ:-"m STE/ICE-R #89.
Engine cranks but does not ne Haga 207 REASON FOR QUESTION
stay running. If 22 to 24 vdc are not present
Are 27 Lo T4 vt rieARUne o ; X '
POSSIBLE PROBLEMS ralay RZ, larminal 86 cavity? wire 34 is faulty.

Wire 34 faulty.

Relay R2 ground wire faulty.
Wire 7 faulty.

Wire 26 faulty.

Relay R2 faulty.

Engine switch faulty.

Giowa Siep & al this
Fault
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TM 10-3930-669-20

WARNING

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

AELAY A2,
TERRMIHAL R&
VOLTAGE TEST CAVITY

(1) Remove relay R2 [(Para 7-33).
(2) Set multimeter select switch to VOLTS
DC.
(3) Connect positive (+) multimeter lead to
relay R2, terminal 86 cavity.
(4) Connect negative (-) multimeter lead to
a known good ground.
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position
(TM 10-3930-669-10).
(@) If there are not 22 to 24 vdc
present, go to Step 5 of this Fault.
(b) If there are 22 to 24 vdc present,
wire 34 is OK.
(7) Set MAIN POWER switch to OFF
position.
(8) Set engine switch to off position.
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1.

KNOWN INFO

Main disconnect switch is on.
Engine cranks but does not
stay running.

Wire 34 OK.

POSSIBLE PROBLEMS

Relay R2 ground wire faulty.
Wire 7 faulty.

Wire 26 faulty.

Relay R2 faulty

Engine switch faulty.

KNOWN INFO

Main disconnect switch is on.
Engine cranks but does not
stay running.

Wire 34 OK.

Relay R2 ground wire OK.

POSSIBLE PROBLEMS

Wire 7 faulty.

Wire 26 faulty.
Relay R2 faulty.
Engine switch faulty.

TM 10-3930-669-20

ALL 24 VDC CIRCUITS DO NOT OPERATE (CONT).

2,

|a corinuity moanu red
tratwesn raloy B2, tanmirsl 85
cavity and & knawn goad
Yroundy

=apyripuy FT
27N =g 1Zan
nbamile SoER-mre
Ly Gak Ewepa
't Fradl

oML
Fam! Wi =M e
Ealad o el

Are ke ta 2d wdo meesured ot
relewy A2, bermirml 30 cawhyT

APl sn ! oes
whe—alc Aopeidx
F] Bow Slander
Fan Tl
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
relay R2 ground wire is faulty.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 7 is faulty.




TM 10-3930-669-20

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between relay R2,
terminal 85 cavity and a known good

ground. .

(a) If there is no continuity, repair relay i N
R2 ground wire (see schematic RELAY R2, - ‘-\\\ ‘~1t~:
[Appendix F) TERMINAL 86 >

(b) If there is continuity, relay R2 CAVITY

ground wire is OK.

TEAMIMAL 30
VOLTAGE TEST CAVITY

(1) Set multimeter select switch to VOLTS

DC.

(2) Connect positive (+) multimeter lead to
relay R2, terminal 30 cavity.
(3) Connect negative (-) multimeter lead to

a known good ground.

(4) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, repair wire 7 (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
wire 7 is OK.

(5) Set MAIN POWER switch to OFF
position.

Bl

[ 1] | |||||I
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KNOWN INFO

Main disconnect switch is on.

Engine cranks but does not
stay running.

Wire 34 OK.

Relay R2 ground wire OK.

Wire 7 OK.

b onE iUy ek draed
Bubywsan ralay AL larminad
AT 2av Ry e Juok F cardtg T

POSSIBLE PROBLEMS

Wire 26 faulty.
Relay R2 faulty.
Engine switch faulty.

KNOWN INFO

FIBCET W 35 | b
hiauic rpeadx
F| Cwfu Ewpder
1~an Tuntl

Foaplcris 1 arp Fat
JFalm X Gaw
Hug B ol tea Faur.

5.

Main disconnect switch is on.

Engine cranks but does not
stay running.

Wire 34 OK.

Relay R2 ground wire OK.
Wire 7 OK.

Wire 26 OK.

Relay R2 OK.

POSSIBLE PROBLEMS

Engine switch faulty.

Wl

Hamad Al =HIL
onFppp 2-0
F T e g Rl T T ]

imfi g Iri dlec by, wrmm 34
patindhll IGHT

Aelare arwe
Seizh 1P} 14
Quu Sapead ro
Faull

HepHi saim Tk [ nen
Actarabe Appandoc
FI Go bz Zlep & 2
b3 Fauk
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1. ALL 24 VDC CIRCUITS DO NOT OPERATE (CONT).

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
wire 26 is faulty. If wire 26 is
OK, relay R2 is faulty.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
engine switch is faulty.




WARNING

TM 10-3930-669-20

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

CONTINUITY TEST

(1)
(2)
(3)

(4)
(5)

Remove fuse 2 [(Para 7-33).

Set multimeter select switch to OHMS.

Check continuity between relay R2,

terminal 87 cavity and fuse 2 cavity.

(a) If there is no continuity, repair wire
26 (see schematid Appendix F).

(b) If there is continuity, replace relay
R2.

Install fuse 2 (Para 7-33).

Install relay R2 (Para 7-33).

VOLTAGE TEST

1)
(2)
(3)
(4)
(5)
(6)

(7)

(8)
(9)

Remove lower and wupper column

covers (Para 7-21).

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

engine switch, wire 34 terminal.

Connect negative (-) multimeter lead to

a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, replace engine switch.

(b) If there are 22 to 24 vdc present,
engine switch is OK.

Set MAIN POWER switch to OFF

position.

Set engine switch to off position.

Install upper and lower column covers

(Para 7-21).
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TM 10-3930-669-20

1. ALL 24 VDC CIRCUITS DO NOT OPERATE (CONT).

KNOWN INFO 8. TEST OPTIONS

B ceb Isghle opamie?
Main disconnect switch is on. Verify repair.
Engine cranks but does not
stay running.

Wire 34 OK.

Relay R2 ground wire OK. If cab lights operate, fault has
Wire 7 OK. been corrected.

Wire 26 OK.
Relay R2 OK.
Engine switch OK.

REASON FOR QUESTION

Frell nn! rarmaclen
FApo # prococira
L ey

Lnpanancr

POSSIBLE PROBLEMS

Fordl comolod
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VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set cab lights switch to ON position (TM
10-3930-669-10).
(3) Observe light.
(a) If cab lights do not operate, fault not
corrected. Perform Steps (4) and
(5) below. Repeat procedure and
notify Supervisor.
(4) Set cab lights switch to OFF position.
(5) Set MAIN POWER switch to OFF
position.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

2. AMMETER GIVES NO OR INCORRECT READING.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,

STE/ICE-R (Optional) (Item 14,[Appendix B)

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Batteries OK.

POSSIBLE PROBLEMS

Wire 11 faulty.

Ammeter ground wire faulty.

Wire 12 faulty.
Ammeter faulty.

TEST OPTIONS

STRAT
1
L]
N WAR S b
m Okt U

ammuabar, Imminal 17

Arm 23 1o 38 vl musdpmed §E

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Remove instrument panel [(Para 7-8).
(2) Set multimeter select switch to VOLTS

DC.

(3) Connect positive (+) multimeter lead to

ammeter, terminal I.

(4) Connect negative (-) multimeter lead to

a known good ground.

(@) If there are not 22 to 24 vdc
present, repair wire 11 (see
schemati¢ Appendix F)

(b) If there are 22 to 24 vdc present,
wire 11 is OK.

AMMETER
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2. AMMETER GIVES NO OR INCORRECT READING (CONT).

KNOWN INFO

Batteries OK.
Wire 11 OK.

POSSIBLE PROBLEMS

Ammeter ground wire faulty.

Wire 12 faulty.
Ammeter faulty.

KNOWN INFO

Batteries OK.
Wire 11 OK.
Ammeter ground wire OK.

POSSIBLE PROBLEMS

Wire 12 faulty.
Ammeter faulty.

2-

In senllnylly maowwred
bertwEan amre
tarmirsd G sand & kEnossn
tracd ground?

Sandr Inewasn
Acutal wum e
1shempy e ApzeIraid
Fi 3o SdApd o
LRTIRNTT]]

(ed
Y
1,
L ] :ﬁ:ﬂ'\ﬁ-

A Fa 1o 24 vdc Mdddoied ap
areraer, Turrtanal 3%

Sapdr o |2 i
schem s P
Fo oo Shp ool
1 Fan.

Flaglses mmnain-
Fan Bl sk
Sy @ cl s Fasdk
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
ammeter ground wire is faulty.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
sensor wire 12 is faulty.




TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between ammeter,
terminal G and a known good ground.
(&) If there is no continuity, repair
gauge ground wire (see schematic
[Appendix F).
(b) If there is continuity, gauge ground
wire is OK.

VOLTAGE TEST

(1) Set multimeter select switch to VOLTS

DC. r——— -

(2) Connect positive (+) multimeter lead to o o

ammeter, terminal S.

(3) Connect negative (-) multimeter lead to

a known good ground.

() If there are not 22 to 24 vdc
present, repair wire 12 (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present,

replace ammeter (Para 7-9).
(4) Install instrument panel (Para 7-8). TERAMINAL G

TERMINAL 5

AMMETER
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TM 10-3930-669-20

2. AMMETER GIVES NO OR INCORRECT READING (CONT).

KNOWN INFO

Batteries OK.

Wire 11 OK.

Ammeter ground wire OK.
Wire 12 OK .

Ammeter OK.

POSSIBLE PROBLEMS

4.

Donn mmmeer glve carrack
randing¥

Thuk 2t rziren:l
Fapp| xoced e
dizlrl by
Lol LR

Fadl 2 1hdlhd
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If ammeter gives correct
reading, fault has been
corrected.




VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Observe ammeter.

() If ammeter does not give correct
reading, fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.

(b) If ammeter gives correct reading,
fault corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

3. FUEL GAUGE GIVES NO OR INCORRECT READING.

INITIAL SETUP

Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF [TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B) Wheels chocked/(TM 10-3930-669-10)
Jumper Wire

References

TM 10-3930-669-10

TEST OPTIONS

Gauge operation test.

KNOWN INFO n
- T 1]
Fuel Tank is full. il nCae i Yo
eonpgsiar F12, tarmined 1 I
oreurde=d?

POSSIBLE PROBLEMS

REASON FOR QUESTION

Fuel level sensor faulty.
Gauge wire 5 faulty.
Gauge ground wire faulty.

If suspect gauge reads at full
scale, sensor is faulty.

Wire 18 faulty.
Fuel level gauge faulty.

San Yep 2 of e
Faall

Faplac Iy kayal

et [Frin 1-0%)
Gobz Uhse S o tho
Fred
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CONTINUITY TEST

(1) Ground connector P12, terminal 1.

(2) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(3) Set engine switch to ignition position

(TM 10-3930-669-10).

(4) Observe gauge needle for reading.

(a) If gauge does not have a full scale
deflection, perform Steps (5)
through (7) and go to Step 2 of this
Fault.

(b) If gauge has a full scale deflection,
perform Steps (6) through (7) below
replace fuel sensor [(Para 7-35).

(5) Connect connector P12 on fuel level
sender connector.

(6) Set engine switch to off position.

(7) Set MAIN POWER switch to OFF
position.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

3. FUEL GAUGE GIVES NO OR INCORRECT READING (CONT).

KNOWN INFO

Fuel tank is full.
Fuel level sensor OK.

POSSIBLE PROBLEMS

Gauge wire 5 faulty.
Gauge ground wire faulty.
Wire 18 faulty.

Fuel level gauge faulty.

KNOWN INFO

Fuel tank is full.
Fuel level sensor OK.
Gauge wire 5 OK.

POSSIBLE PROBLEMS

Gauge ground wire faulty.
Wire 18 faulty.
Fuel level gauge faulty.

3,

p.r L L1}
Cubml /P 1
ratezal el

Are 22 b 24 wiz rearured m
fued gaupe. tarminml 17

Fapan gange wam
|#a0 s=hafnaa
Agzmree ) Cin &
Sl 5l #a Faul,

¥
3,

o cofflinuily mébs ey rng
belvrean Fusd gaegs, ferminal
Gand s known gocd grauno®

Faiun gaugu grewed
wm | & I nc

Acpands Fy Gon
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 5 is faulty.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present ,
gauge ground wire is faulty. -




TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove instrument panel [(Para 7-8).
(2) Set multimeter select switch to VOLTS

DC.

(3) Connect positive (+) multimeter lead to

fuel gauge, terminal 1.

(4) Connect negative (-) multimeter lead to

a known good ground.

(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position

(TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, repair gauge wire 5 (see
schemati¢_ Appendix F)

(b) If there are 22 to 24 vdc present,
lead wire 5 is OK.

(7) Set MAIN POWER switch to OFF
position.
(8) Set engine switch to off position.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between fuel gauge,
terminal G and a known good ground.
(&) If there is no continuity, repair
gauge ground wire (see schematic
[Appendix F).
(b) If there is continuity, gauge ground
wire is OK.

TERMINAL G

FUEL GAUGE
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TM 10-3930-669-20

3. FUEL GAUGE GIVES NO OR INCORRECT READING (CONT).

KNOWN INFO

Fuel tank is full.

Fuel level sensor faulty.
Gauge wire 5 faulty.
Gauge ground wire faulty.

POSSIBLE PROBLEMS

I thrm craptnupity
mearurtd babsoren tual
gaugs. Iarmunal 3 whd
CoAnpC i F1Y, tarriatsl 17

Wire 18 faulty.
Fuel level gauge faulty.

Aipa rarm 10 uma
et ArHIE Aopeen i
Ll G0 Elby: Sal
b Fanle

Anplage bl gaeqe
CFaL T oM de k Sieg
&zl i tanl

KNOWN INFO

5.

Fuel tank is full.

Fuel level sensor OK.
Gauge wire 5 OK.
Gauge ground wire OK.
Wire 18 OK.

Fuel level gauge OK.

Does lusl Qoupga ghea Sarmscl
rewding?

POSSIBLE PROBLEMS

Funil =l oo e
Fapaal proscocuie

and nzudy
Snpary e,

FadH corpoad
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present ,
wire 18 is faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If fuel gauge gives correct
reading, fault has been
corrected.




TM 10-3930-669-20

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.

(2) Disconnect connector P12 from fuel
sender connector.

(3) Check continuity between fuel gauge,
terminal S and connector P12, terminal

1.

(&) If there is no continuity, repair
sensor wire 18 (see schematic
[Appendix F).

(b) If there is continuity, replace fuel
gauge and go to Step 5
of this Fault.

(4) Install instrument panel (Para 7-8).

CONHECTOR P14,

TE F'IMIII'-IAL 1

VERIFY REPAIR

(1) Start engine (TM 10-3930669-10).
(2) Observe fuel gauge(s).

(&) If gauge does not give correct
reading, fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.

(b) If gauge gives correct reading, fault
corrected.

(3) Shut down engine.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

4. TRANSMISSION TEMPERATURE GAUGE GIVES NO OR INCORRECT READING.

INITIAL SETUP

Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF [TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked|(TM 10-3930-669-10)
Jumper Wire

References
TM 10-3930-669-10

t ATART )

Y

KNOWN INFO 1. TEST OPTIONS

Duivick pliwpac! gEugE prea n ]
All other gauges operate. full #cale defloctian whin Wiy Gauge operation test.
15 ol tranamiaassm

tamperatura asnsat e

POSSIBLE PROBLEMS el el REASON FOR QUESTION
Transmission temperature If suspect gauge reads at full
sensor faulty. scale, temperature sensor is

Gauge wire 5 faulty.

Gauge ground wire faulty.

Wire 15 faulty.

Transmission temperature
gauge faulty.

faulty. -

e 10 S 2ol hn
Faul

HnoHyo® TN edd an
Lam J s afurm am o
1¥n3 Tda1 GG b
SWlp S ol this Faell
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CONTINUITY TEST

(1) Disconnect wire 15 from transmission
temperature sensor and connect to
good ground|[(Para 7-43).

(2) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(3) Set engine switch to ignition position
(TM 10-3930-669-10).

(4) Observe gauge needle for reading.

(a) If gauge does not have a full scale
deflection, perform Steps (5)
through (8) below and go to Step 2
of this Fault.

(b) If gauge has a full scale deflection,
perform Steps (5) and (6), below
and replace transmission
temperature sensor[(Para 7-43).

(5) Set engine switch to off position.

(6) Connect wire 15 to temperature sensor
(Para 7-43).

(7) Set MAIN POWER switch to OFF
position.

(8) Install floor plate (Para 15-12).

2-145

TM 10-3930-669-20

TRANSMISSION
TEMPERATURE GAUGE

TRAMNSHMISSION
TEMFEHATURE SENSOH

https://www.forkliftpdfmanuals.com/



TM 10-3930-669-20

4. TRANSMISSION TEMPERATURE GAUGE GIVES NO OR INCORRECT READING (CONT).

.
KNOWN INFO ey TEST OPTIONS
P a4l
All other gauges operate. Aure 32 0o v M sured ot Voltage test.
Transmission temperature SFANAREFKIN tamRare re STE/ICE-R #89.
sensor OK. aauze. 1 "
REASON FOR QUESTION
POSSIBLE PROBLEMS

If 22 to 24 vdc are not present

Anch r g o a
1 3o wzlmmale
Appmieks F] Cin'n
Yrap 3 e bl

Gauge wire 5 faulty.

Gauge ground wire faulty.

Wire 15 faulty.

Transmission temperature
gauge faulty.

wire 5 is faulty.

KNOWN INFO In Corl Uy #e b Lt
Tt {rpnaeTdBaken TEST OPTIONS
All other gauges operate. ‘:!TEJTE‘HWJEL"JJ? —
Transmission temperature Continuity test.
sensor OK. STE/ICE-R #91.
Gauge wire 5 OK.
REASON FOR QUESTION

POSSIBLE PROBLEMS

If continuity is not present ,
gauge ground wire is faulty. -

FArgmr sk e el
i e achamehe
hepaiw Fr s b
Aleg E o' e Fersr

Gauge ground wire faulty.

Wire 15 faulty.

Transmission temperature
gauge faulty.

2-146

https://www.forkliftpdfmanuals.com/



personnel.

WARNING

VOLTAGE TEST

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

(1) Remove instrument panel [(Para 7-8).
(2) Set multimeter select switch to VOLTS
DC.

(3) Connect positive (+) multimeter lead to
transmission

temperature gauge,
terminal I.
(4) Connect negative (-) multimeter lead to

a known good ground.
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(6) Set engine switch to ignition position
(TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, repair gauge wire 5 (see
schematic[Appendix F) and go to

Step 3 of this Fault.

(b) If there are 22 to 24 vdc present,
gauge wire 5 is OK.

(7) Set MAIN POWER switch to OFF
position.

(8) Set engine switch to off position.

CONTINUITY TEST

AN
—3 B

(1) Set multimeter select switch to OHMS.
(2) Check continuity between transmission
temperature gauge, terminal G and a
known good ground.
(&) If there is no continuity, repair
gauge ground wire (see schematic
[Appendix F).

(b) If there is continuity, gauge ground
wire is OK.

TM 10-3930-669-20

2-147
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TM 10-3930-669-20

4. TRANSMISSION TEMPERATURE GAUGE GIVES NO OR INCORRECT READING (CONT).

KNOWN INFO

All other gauges operate.

Transmission temperature
sensor OK.

Gauge wire 5 OK.

Gauge ground wire OK.

d,

|4 ahara Eahtingiy
Fikbpyreg betpesn
Fimnprission icmperabare
cauge. Terminol 5 @
DRRSMiEE 00 WeIFEArHIgre
mordar®

POSSIBLE PROBLEMS

Wire 15 faulty.
Transmission temperature
gauge faulty.

Avedi mm 15 1ma
e tHr Al G Appeen e
L1, G0 S Sl
ran Frur

Flepiaca I mm s o
_.' Ismrg b, rg I
‘Ep 7.0 Oex Siep

KNOWN INFO

i\- L al dii Fual
B.

All other gauges operate.

Transmission temperature
sensor OK.

Gauge wire 5 OK.

Gauge ground wire OK.

Wire 15 OK.

Transmission temperature
gauge OK.

T 1mnzminnlen
Thrmperature gEupge ghis
<orrect rading?

POSSIBLE PROBLEMS

Fiuk el crmcied
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present ,
wire 15 is faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission temperature
gauge gives correct reading,
fault has been corrected.




CONTINUITY TEST

(1) Remove floor plate [Para 15-12).

(2) Set multimeter select switch to OHMS.

(3) Ground wire 15 at transmission
temperature sensor.

(4) Check continuity between transmission
temperature gauge, terminal S and a
known good ground.

(a) If there is no continuity, repair wire
15 (see schematid Appendix F).

(b) If there is continuity replace
transmission temperature gauge
and go to Step 5 of this
Fault.

(5) Install instrument panel (Para 7-8}.

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Observe transmission temperature
gauge.

(&) If gauge does not give correct
reading, fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.

(b) If gauge gives correct reading, fault
corrected.

(3) Shut down engine.

TM 10-3930-669-20

TERMINAL 5 TRANSMISSION
TEMFERATURE GAUGE

TRANSMISSION
TEMPERATURE SENSOH
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

5. ALL GAUGES DO NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

24 vdc circuits operate.

POSSIBLE PROBLEMS

Fuse 7 faulty.
Wire 5 faulty.

STRAT

Im fume T alamant In goosd
condtlanT

TEST OPTIONS

Visual test.

REASON FOR QUESTION

Pl boam &
crala J-4M Go ke

If element is broken, fuse 7 is
faulty. If fuse 7 is OK, wire 5
is

faulty.

Shp 2l Faul,

Hpparwie 5 g
2LrAMaE: dpprcks
FI ez inSap ol
T fau't
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VISUAL TEST

(1) Remove fuse 7 |(Para 7-33).
(2) Check element across fuse 7.
(a) If element is broken, replace fuse 7.

(b) If element is not broken, repair wire
5 (see schematid Appendix F).
(3) Install fuse 7.

https://www.forkliftpdfmanuals.com/

2-151

TM 10-3930-669-20




TM 10-3930-669-20

5. ALL GAUGES DO NOT OPERATE (CONT).

KNOWN INFO 2. TEST OPTIONS
Do alvgasges apanade?

24 vdc circuits operate. Verify repair.

Fuse 7 OK.

Wire 5 OK. REASON FOR QUESTION

POSSIBLE PROBLEMS If all gauges operate, fault has
been corrected.
Faul: not cormac wd

[ peal prerenire
a-d rabhy
S 0Tait0e.

Fadlcomeiied
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VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Observe all gauges.

(&) If all gauges do not operate, fault
not corrected. Perform Step (3)
below. Repeat procedure and notify
Supervisor.

(b) If all gauges operate, fault
corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

6. HOUR METER DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10

Equipment Condition
Engine OFF (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 1 0-3930-669-10)

KNOWN INFO

All 24 vdc circuits operate.

POSSIBLE PROBLEMS

Wire 5 faulty.

Hour meter ground wire faulty.

Hour meter faulty.
Wire 64 faulty.
Alternator faulty.

TEST OPTIONS

Voltage test
STE/ICE-R #89.

[T
ity REASON FOR QUESTION

drw 12 1o 1l oo pubew . . Lo

mesaursd # conneckar wine This question eliminates a

& Amrmiral®

possible problem or group of
possible problems determining
where troubleshooting

continues.

155 b Do 4 91 e
Fill
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TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove instrument panel (Para 78).
(2) Set multimeter select switch to VOLTS
DC.
(3) Connect positive (+) multimeter lead to
connector wire 64 terminal.
(4) Connect negative (-) multimeter lead to
a known good ground. -
(5) Start engine (TM 10-3930-669-10). - o
(@) If there are not 12 to 16 vdc - LT
present, perform Step (6) below and i
go to Step 4 of this Fault.
(b) If there are 12 to 16 vdc present,
perform Step (6) below and go to
Step 2 of this Fault.
(6) Shut down engine.

-

T WIRE 64
TERMINAL
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6. HOUR METER DOES NOT OPERATE (CONT).

KNOWN INFO

TM 10-3930-669-20

All 24 vdc circuits operate.

POSSIBLE PROBLEMS

Are e T4 vdo memayred ot

& — TESTOPTIONS
YUl
Bl 3 AT
e Voltage test.

STE/ICE-R #89.

Koul feilpm, Caripinad {457

Wire 5 faulty.

Hour meter ground wire faulty.
Hour meter faulty.

Wire 64 faulty.

Alternator faulty.

REASON FOR QUESTION

Pigial me 5 s
=Imrrdbi: Apnandic

If 22 to 24 vdc are not present,
wire 5 is faulty.

I din o Glep s o

KNOWN INFO

All 24 vdc circuits operate.
Wire 5 OK.

POSSIBLE PROBLEMS

Hour meter ground wire faulty.
Hour meter faulty.

Wire 64 faulty.

Alternator faulty.

the Fiul

hd

3.

b =anlnuity mmegpyre

TEST OPTIONS

B i b e wmuerd e,
Bl rkl =) yendd w knorem
gusd ghaukd T

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

Fp ac0 hour rosr
O MM 35 K
a4 of Man Faul

If continuity is not present,
hour meter ground wire is
faulty. If hour meter ground
wire is OK, hour meter is
faulty.

P gz et maler
133 70, S|
SMpE o' rea Faul
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Set multimeter select switch to VOLTS

DC.

(2) Connect positive (+) multimeter lead to
hour meter, terminal (+).
(3) Connect negative (-) multimeter lead to

a known good ground.

(4) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(5) Set engine switch to ignition position

(TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, repair wire 65 (See
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
wire 65 is OK.

(6) Set engine switch to off position.
(7) Set MAIN POWER switch to OFF
position.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between hour meter,
terminal (-) and a known good ground. HOUR -
(&) If there is no continuity, replace METEHR
hour meter ground wire.

§ TE

—_—

RMINAL { » |

—_—

(b) If there is continuity, replace hour . e
meter (Para 7-10). L e
(3) Install instrument panel (Para 7-8). ’._J.e-’ TERMINAL { - } F:J_r:ﬁz'*'
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TM 10-3930-669-20

6. HOUR METER DOES NOT OPERATE (CONT).

KNOWN INFO 4. TEST OPTIONS

All 24 vdc circuits operate. o soenlin T meaFured

Wire 5 OK. camnackor, vira Bd earminal
H and cannd=eor vire B4

Hour meter ground wire OK puigie

Hour meter OK.

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

POSSIBLE PROBLEMS

If continuity is not present ,

wire 64 is faulty.

Wire 64 faulty.
Alternator faulty.

HOpaw 'l B el
2 bl Il b=

F: G letimpE
Ih & Fandl

¥
KNOWN INFO 5. TEST OPTIONS
|p canlinusdy moasured scrosa P
All 24 vdc circuits operate. connecin 17 Continuity test.

Wire 5 OK.

Hour meter ground wire OK.

STE/CE-R #91.

REASON FOR QUESTION

Hour meter OK.
Wire 64 OK.

If continuity is not present,

POSSIBLE PROBLEMS resistor is faulty. If resistor is

not faulty, pulse tach in
alternator is faulty.

Ruplucs ron-adn:

Alternator faulty. (Pamk 7100 Gor

Sl & el ha raudl

Acphica dirakzr
Mo 71 vin e
i £ionl fun gl
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TM 10-3930-669-20

CONTINUITY TEST

1)
(2)
(3)

(4)
(5)

(6)
(7)

Remove engine ventilation panel

6-2).

Disconnect alternator connector from

harness connector.

Ground alternator connector, wire 64

terminal to a known good ground.

Set multimeter select switch to OHMS.

Check continuity between connector

wire 64 terminal and a known good

ground.

(a) If there is no continuity, repair wire
64 (see schematid Appendix F).

(b) If there is continuity, wire 64 is OK.

Connect alternator connector on

harness connector.

Install engine ventilation panel.

CONTINUITY TEST

1)
(2)
(3)

(4)
(5)

Disconnect connector from wire 64 and

hour meter wire.

Connect positive (+) multimeter lead to

connector wire 64 terminal.

Connect negative (-) multimeter lead to

connector terminal.

(&) If there is no continuity, replace
connector[(Para 7-10).

(b) If there is continuity, replace
alternator [Para 7-2).

Connect wire 64 and hour meter wire to

connector.

Install instrument panel (Para 7-8).

WIHE &4
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TM 10-3930-669-20

6. HOUR METER DOES NOT OPERATE (CONT).

KNOWN INFO E. TEST OPTIONS
All 24 vdc circuits operate. Doas hur mater aparata? Verify repair.
Wire 5 OK.
Hour meter ground wire OK. REASON FOR QUESTION
Hour meter OK.
Wire 64 OK. If hour meter operates, fault has
Alternator OK. been corrected.

POSSIBLE PROBLEMS

Fmd| nn| goomariad
Sl PRl oenchim
g iy

Borarviec

Faul: izl
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VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Observe hour meter.

(&) If hour meter does not turn every
1/10 of an hour, fault not corrected.
Perform Step (3) below. Repeat
procedure and notify Supervisor.

(b) If hour meter turns every 1/10 of an
hour, fault corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

7. TAILLIGHTS, FRONT LIGHT, GAUGE LIGHTS, AND MAST LIGHT DO NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10

Equipment Condition
Engine OFF (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Cab interior lights operate.

POSSIBLE PROBLEMS

Fuse 6 faulty.
Wire 25A faulty.
Front light switch faulty.

TEST OPTIONS

liuEs B Hamant In good
eardflan?

Visual test.

REASON FOR QUESTION

If element is broken, fuse 6 is
faulty.

2-162
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TM 10-3930-669-20

VISUAL TEST

(1) Remove fuse 6 [(Para 7-33).
(2) Check element across fuse.
(a) If there is a break, replace fuse 6.
(b) If there is not a break, fuse 6 is OK.
(4) Install fuse 6.
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TM 10-3930-669-20

7. TAILLIGHTS, FRONT LIGHT, GAUGE LIGHTS, AND MAST LIGHT DO NOT OPERATE (CONT).

KNOWN INFO 2 TEST OPTIONS
n m-:“f
Cab interior lights operate. o vaans vy Voltage test.
Fuse 6 OK. v F2 o 30 wdr mearurod = STE/ICE-R #89.
frard light xedeh, 1arminal 4%
POSSIBLE PROBLEMS REASON FOR QUESTION
Wire 25A faulty. If 22 to 24 vdc are not present
Front light switch faulty. -

wire 25A 1S faulty.

Fapan garp 254 1w
Sthe pakz Ap-an-i
Fi Snea Slap col
Fis T

P

KNOWN INFO = |
B 2Ginuity messurms Beragd TEST OPTIONS
Cab interior lights operate. fram llght ewrich?
Fuse 6 OK. Continuity test.
Wire 25A OK. STE/ICE-R #91.
POSSIBLE PROBLEMS REASON FOR QUESTION

Front light switch faulty. If continuity is not present ,

switch is faulty. -

=aplata en: -
sl li Fues, = 160
T3 e Ser e ol ha

Faur,
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WARNING

TM 10-3930-669-20

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

personnel.

VOLTAGE TEST

(1) Remove front light switch (Para 7-16).
(2) Set multimeter select switch to
VOLTS DC.
(3) Connect positive (+) multimeter lead
to front light switch, terminal 6.
(4) Connect negative (-) multimeter lead
to a known good ground.
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position
(TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc
present, repair wire 25A
(see schemati¢ Appendix F).
(b) If there are 22 to 24 vdc present,
wire 25A is OK.
(7) Set engine switch to off position.
(8) Set MAIN POWER switch to OFF
position.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.

(2) Set front light switch to MAST
position (TM 10-3930-669-10).

(3) Check continuity between front light
switch, terminals 2 and 6.

(a) If there is no continuity, replace
front light switch.

(b) If there is continuity, go to Step (4)
below.

(4) Set front light switch to FRONT
position.

(5) Check continuity between front light
switch, terminals 2 and 3.

(a) If there is no continuity, replace
front light switch.

(b) If there is continuity, front light
switch is OK.

(6) Install front light switch (Para 7-16}.

T R

FRONT LIGHT
SWITCH
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7. TAILLIGHTS, FRONT LIGHT, GAUGE LIGHTS, AND MAST LIGHT DO NOT OPERATE (CONT).

KNOWN INFO

Cab interior lights operate.
Fuse 6 OK.

Wire 25A OK.

Front light switch OK.

POSSIBLE PROBLEMS

4

Do geyge lighla opatgla™

Faalrol ca~mtkad
Fepay pmansinm
Ared ke
Lypany gor

Fraul o iazlvd
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If front lights, taillight, gauge
lights, and MAST LIGHT
operate, fault has been
corrected.




VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position
(TM 10-3930-669-10).
(3) Set front light switch to ON position
(TM 10-3930-669-10).
(4) Observe gauge lights
(@ If all lights do not operate,
perform Steps (5) through (7)
below. Repeat procedure and
notify Supervisor.
(b) If all lights operate, fault

corrected.
(5) Set front light switch to OFF
position.

(6) Set engine switch to off position
(7) Set MAIN POWER switch to OFF
position.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

8. REAR LIGHT(S) DOES NOT OPERATE.

INITIAL SETUP Equipment Condition
Engine OFF (TM 10-3930-669-10)
Tools and Special Tools MAIN POWER switch OFF (TM 10-3930-669-10)
Tool Kit, General Mechanic's: Automotive Parking brake applied (TM 10-3930-669-10)
(Item 1, Wheels chocked (TM 10-3930-669-10)

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,[Appendix B]

References
TM 10-3930-669-10

NOTE

The following procedure covers the rear lights, but the general steps can apply for the front and
mast lights.

KNOWN INFO

TEST OPTIONS

24 vdc circuits operate.

Visual inspection.

POSSIBLE PROBLEMS

REASON FOR QUESTION
Light lamp faulty. 1
Light lead faulty. fracs at leas! one rear light This question eliminates a
Wire 24 faulty. operata? possible problem or group of
Fuse 8 faulty. possible problems
Wire 24A faulty. determining where
Rear light switch faulty. troubleshooting continues.

a1 0 S d ol e
Fault
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VISUAL INSPECTION

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position

(TM 10-3930-669-10).

(3) Set rear light switch to ON position

(TM 10-3930-669-10).

(4) Observe rear light.

(&) If rear light fails to operate,
perform Steps (5) through (7)
below and go to Step 4 of this
Fault.

(b) If rear light operates, perform
Steps (5) through (7) below and
go to Step 2 of this Fault.

(5) Set rear light switch to OFF position.

(6) Set engine switch to off position.

(7) Set MAIN POWER switch to OFF
position.

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

24 vdc circuits operate.
Fuse 8 OK.

Wire 24A OK.

Rear light switch OK.

POSSIBLE PROBLEMS

Light lamp faulty.
Light lead faulty.
Wire 24 faulty.

8. REAR LIGHT(S) DOES NOT OPERATE (CONT).

2. |

I3 thers comimuity scross
suapsct lamp?

Fmpliatw [l lamp
(Fara 723 Qu s
5ap 5ol oo Fat

KNOWN INFO

3.

24 vdc circuits operate.
Fuse 8 OK.

Wire 24A OK.

Rear light switch OK.
Light lamp OK.

POSSIBLE PROBLEMS

It cantinuly maaEured

batwsen |ight scocket snd |ight
conneetory

Light lead faulty.
Wire 24 faulty.

Hegilats bl ead
[Fafa 738 Gele
Soap 5 of iz Fauwll.

Frospcal wites 2 (e
schernalic dppendix
Fl. GoloSlap E af
thia Fau.
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TEST OPTIONS

Continuity test,
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,

lamp is faulty. —

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,

light lead is faulty. If light | «—

lead is OK, wire 24 is faulty.




CONTINUITY TEST

(1) Remove suspect lamp

(Para 7-26).

(2) Set multimeter select
switch to OHMS.

(3) Check continuity between
terminals of lamp.

(& If there is no
continuity, replace
lamp.

(b) If there is continuity,
lamp is OK.

CONTINUITY TEST

(1) Remove heater housing cover

(2) Set multimeter select switch to
OHMS.

(3) Check continuity between light
socket red wire terminal and
light connector, terminal 1.

(8) If there is no continuity,

replace light lead.

(b) If there is continuity, go to

Step (4) below.

(4) Check continuity between light
socket black wire terminal and
light connector, terminal 2.

(8 If there is no continuity,
replace light lead.

(b) If there is continuity, repair
wire 24 (see schematic
[Appendix F).

(5) Install heater housing cover.

(6) Install lamp (Para 7-26).

TM 10-3930-669-20

LIGHT
CONNECTOR

3
LIGHT CONNECTOR
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8. REAR LIGHT(S) DOES NOT OPERATE (CONT).

KNOWN INFO
d. —— TEST OPTIONS
24 vdc circuits operate. | eadbaeed
Ligrr:t :amdp OK. i VoIt?ge test.
Light lead OK. STE/ICE-R #89.
W?re 24 OK. Arm 22 bo 24 wdc maasured at
. ; X n
Fuse 8 OK. rear light ewitch, terminal 27 REASON FOR QUESTION
POSSIBLE PROBLEMS If 22 to 24 vdc are not
present, wire 24A is faulty.
Wire 24A faulty. If wire 24A is OK, rear |[¢—
Rear light switch faulty. lights switch is faulty.

Hegianr wirg 244 |00
sthamubc Appordis
Fy. Go o Zap 5al

this Faull.

Replaca mar lighs
awich 1Pa'a =- 6
ok Blep S ol s
Fauh.
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WARNING

TM 10-3930-669-20

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

personnel.

VOLTAGE TEST

(1) Lift light switch from instrument panel (Para

7-16).

(2) Set multimeter select switch to VOLTS DC.
(3) Connect positive (+) multimeter lead to rear
light switch, terminal 2 (4) Connect negative

(-) multimeter lead to a known good ground.

(5) Set MAIN POWER switch to ON position

(TM 10-3930-669-10).

(6) Set engine switch to ignition position (TM
10-3930-669-10).
(7) Set rear light switch to ON position (TM 10-

3930-669-10).

(a) If there are not 22 to 24 vdc present,
perform Steps (8) through (10) below
and repair wire 24A (see schematic
[Appendix F).

(b) If there are 22 to 24 vdc present,
perform Steps (8) through (10) below
and replace rear light switch (Para 7-16).

(8) Set engine switch to off position.
(9) Set MAIN POWER switch to OFF position.
(10) Set rear light switch to OFF position.

E|% 273

REAR LIGHT
SWITCH
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KNOWN INFO

24 vdc circuits operate.
Light lamp OK.

Light lead OK.

Wire 24 OK.

Fuse 8 OK.

Wire 24A OK.

Rear light switch OK.

POSSIBLE PROBLEMS

8. REAR LIGHT(S) DOES NOT OPERATE (CONT).

&

Do rear lighis gporale?

Fad rod comezieed.
Aapoal proseduna
#H nolify
Suparnaar.

FAaudl Corlage b
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If rear lights operate, fault

has been corrected. «—




TM 10-3930-669-20

VERIFY REPAIR LIGHT

(1) Set MAIN POWER switch to ON position _:’ I
(TM 10-3930-669-10). _ . ! = V]

(2) Set engine switch to ignition position (TM F."I
10-3930-669-10). N Al
(3) Set rear light switch to ON position and I h
observe rear lights (TM 10-3930-669-10).
(a) If rear lights do not operate, fault not
corrected. Perform Steps (4) through
(6) below.
Repeat procedure and notify Supervisor.
(b) If rear lights operate, fault corrected.
(4) Set rear light switch to OFF position.
(5) Set engine switch to off position
(6) Set MAIN POWER switch to OFF position.
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

9. TOP, FRONT, AND REAR WIPERS DO NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Equipment Condition

Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)

(tem 1,
Multimeter (Item 2,

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)

STE/ICE-R (Optional) (Item 14,[Appendix B) Wheels chocked (TM 10-3930-669-10)

References
TM 10-3930-669-10

KNOWN INFO

24 vdc circuits operate.

POSSIBLE PROBLEMS

Fuse 11 faulty.
Wire 37 faulty.

m TEST OPTIONS

Voltage test.
STE/ICE-R #89.

1.

In e 11 Element In googd
conditlon?

REASON FOR QUESTION

If element is broken, fuse 11 |+
is faulty.

Pragdae: o b 11
[Far 7-337 Dk in
Slag 2 ol tus Faul.

Anpar aim 37 |3ga
sChmabe Apperdi
FI Qa1 Slsp 2ol
this Faull.

2-176

https://lwww.forkliftpdfmanuals.com/




TM 10-3930-669-20

VISUAL TEST

(1) Remove fuse 11 (Para 7-
33).
(2) Check element across
fuse.
() If there is a break,
replace fuse 11.
(b) If there is not a break,
fuse 11 is OK.
(4) Install fuse 11.
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9. TOP, FRONT, AND REAR WIPERS DO NOT OPERATE (CONT).

KNOWN INFO > TEST OPTIONS
24 vdc circuits operate. Docs top wiper opumite? Verify repair.
Fuse 11 OK.
Wire 37 OK.
POSSIBLE PROBLEMS REASON FOR QUESTION
If top wiper operates, fault | ¢——
has been corrected.

FauH nok coimsesad.
P [Haah g ey
ard nchify
STHETAESTY

Faull carmcled.
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VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position
(TM 10-3930-669-10).
(3) Set top wiper switch to ON position
(TM 10-3930-669-10).
(4) Observe top wiper.
(a) If top wiper does not operate,
fault not corrected. Perform
Steps (5) through (7) below.
Repeat procedure and notify

Supervisor.
(b) If top wiper operates, fault
corrected.
(5) Set top wiper switch to OFF
position.

(6) Set engine switch to off position
(7) Set MAIN POWER switch to OFF
position.

2-179
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

10. REAR WIPER DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Equipment Condition

Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)

(Item 1,
Multimeter (Item 2,

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)

STE/ICE-R (Optional) (Item 14,[Appendix B] Wheels chocked|(TM 10-3930-669-10)

References
TM 10-3930-669-10

NOTE

The following procedure covers the rear wiper, but the general steps can be used for the front or

top wipers.

KNOWN INFO

24 vdc circuits operate.
Top and front wiper operate.

POSSIBLE PROBLEMS

Lead wire 37 faulty.
Rear wiper switch faulty.
Rear wiper motor faulty.

STAAT TEST OPTIONS

Voltage test.
STE/ICE-R #89.

e REASON FOR QUESTION

Mand *fARRENL
't P 1+ 1801

A T2t 24wl edEnred al
ramr wips swikch, imrminsd 27

If 22 to 24 vdc are not |+
present, lead wire 37 s
faulty.

Raplacq lepd wita 37
| Sl schwrnab=
Appandin FY G I
Shaa 3 of this Feud.

2-180

https://lwww.forkliftpdfmanuals.com/




TM 10-3930-669-20

WARNING

Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove rear wiper switch (Para 7-19).

(2) Set multimeter select switch to VOLTS
DC.

(3) Connect positive (+) multimeter lead to
rear wiper switch, lead wire 37

terminal.
(4) Connect negative (-) multimeter lead to
a known good ground.
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position
(TM 10-3930-669-10).
() If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and replace lead wire 37
(See Schemati¢ Appendix F).
(b) If there are 22 to 24 vdc present,
lead wire 37 is OK.
(7) Set engine switch to off position.
(8) Set MAIN POWER switch to OFF
position.

a4 %)
5 I
&% 12

REAR WIPER
SWITCH
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KNOWN INFO

TM 10-3930-669-20

10. REAR WIPER DOES NOT OPERATE (CONT).

24 vdc circuits operate.
Lead wire 37 OK.

2.

TEST OPTIONS

POSSIBLE PROBLEMS

Rear wiper switch faulty.
Rear wiper motor faulty.

g cenlinulty mapsured
ACrofy PeAS wiprer Switch T

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
rear wiper switch is faulty. If

A

rear wiper switch is OK, rear
wiper motor is faulty.

Aapdacm v wapaal
seatch (Pana -9
A In Sk 3 ol his
Fagl

Fapla—a raar sapar
mnooe (g G- 30,
Anln Shap 3 ol Ihe
Faull.

TEST OPTIONS

KNOWN INFO

3. Verify repair.
Oiceek ri=ar wiper DﬂErﬂlET

24 vdc circuits operate.
Lead wire 37 OK.

Rear wiper switch OK
Rear wiper motor OK.

REASON FOR QUESTION

If rear wiper operates, fault has

been corrected.
POSSIBLE PROBLEMS —

F il Mt carre=ind.
Feaphan frrcadisd
ard walify
SlLpErvIsor.

ES

Fauh couraesd
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TM 10-3930-669-20

WARNING

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

CONTINUITY TEST
(1) Set multimeter select switch to
OHMS. -
—1 | (2) Set rear wiper switch to HIGH [
position (TM 10-3930-669-10). LY
(3) Check continuity between rear
wiper switch, terminals 2 and 6.
(8) If there is no continuity,
replace rear wiper switch.
(b) If there is continuity, go to
Step (4) below.
(4) Set rear wiper switch to LOW
position.
(5) Check continuity between rear
wiper switch, terminals 2 and 3.
(8) If there is no continuity,
replace rear wiper switch.
(b) If there is continuity, replace
rear wiper motor (Para 16-

(6) Instasll).rear wiper switch (Para 7-
19). s| [l REAR
JNVZE swiTcH
VERIFY REPAIR mElll"‘lE“H HE;##&EEH
(1) Set MAIN POWER switch to ON

position (TM 10-3930-669-10).
(2) Set engine switch to ignition

position (TM 10-3930-669-10).
(3) Set rear wiper switch to HIGH

position (TM 10-3930-669-10).

(4) Observe rear wiper.

(& If rear wiper does not
operate, fault not
corrected. Repeat
procedure and  notify
Supervisor.

(b) If rear wiper operates, fault
corrected.

(5) Set rear wiper switch to OFF
position.

(6) Set engine switch to off position.
(7) Set MAIN POWER switch to
OFF position.
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

11. REAR WIPER DOES NOT OPERATE IN LOW.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied {TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

NOTE

The following procedure covers rear wiper switch LOW position, but the general steps can be
used for top and front wiper switches and HIGH position for all wiper switches.

KNOWN INFO @E} TEST OPTIONS
Rear wiper operates in HIGH Continuity test.
position. I STE/ICE-R #91.
POSSIBLE PROBLEMS 1. REASON FOR QUESTION
. . i conhinukty msawured M—
Rear wiper switch faulty. herweat fuar wiper Ewiteh, If continuity is not present, |
Wire 47 faulty. tmrminelz 2 ard 317 rear wiper switch is faulty.
Wiper motor faulty.

FopMesn [ wipa
awsich (Pama T 131,
Ga e Shep 3al IFis
Fayll
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CONTINUITY TEST

(1) Remove rear wiper switch
(Para 7-19).

(2) Set rear wiper switch to LOW
position (TM 10-3930-669-
10).

(3) Set multimeter select switch to
OHMS.

(4) Check continuity between rear
wiper switch, terminals 2 and
3.

() If there is no continuity,

replace rear wiper switch
Para 7-19).
(b) If there is continuity, rear

wiper switch OK.
(5) Install rear wiper switch.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

11. REAR WIPER DOES NOT OPERATE IN LOW (CONT).

KNOWN INFO TEST OPTIONS
Rear wiper operates in 2. - Voltage test.
HIGH position. ey STE/ICE-R #89.
Rear wiper switch OK.
Are 2710 T4 wic measurisd @
POSSIBLE PROBLEMS rear wipar mator, brwined L7 REASON FOR QUESTION
Wire 47 faulty. If 22 to 24 vdc are not '
Wiper motor faulty. present, wire 47 is faulty. If
wire 47 is OK, rear wiper
motor is faulty.
Mgt winh 4T il
A HaT e A
€| G o Fep 1 ol
the Fault
@
Faplaca ar mpe
melor i fara 16
50l Shep 3ol g
Fuh
3.
Dhoi AT Wiprar Cper e i
KNOWN INFO LowT TEST OPTIONS
Rear wiper operates in Verify repair.
HIGH position.
Rear wiper switch OK.
Wire 47 OK.
Wiper motor OK.
POSSIBLE PROBLEMS REASON FOR QUESTION
4—
If rear wiper operates in
LOW, fault has been
corrected.
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TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Set multimeter select switch to VOLTS DC.

(2) Connect positive (+) multimeter lead to rear
wiper motor, terminal L .

(3) Connect negative (-) multimeter lead to a
known good ground.

(4) Set MAIN POWER switch to ON position

(TM 10-3930-669-10).

(5) Set engine switch to ignition position (TM
10-3930-669-10).

(a) If there are not 22 to 24 vdc present,
perform Steps (6) through (8) below
and repair wire 47 (see schematic
[Appendix FJ.

(b) If there are 22 to 24 vdc present,
perform Steps (6) through (8) below
replace rear wiper motor [Para 16-3).

(6) Set rear wiper switch to OFF position.
(7) Set engine switch to oft position.
(8) Set MAIN POWER switch to OFF position.

VERIFY REPAIR

(1) Set MAIN POWER switch to ON position
(TM 10-3930-669-10).
(2) Set engine switch to ignition position.
—1 | (3) Set rear wiper switch to LOW position and
observe rear wiper.
(a) If rear wiper does not operate, fault not
corrected. Perform Steps (4) through
(6) below.
Repeat procedure and notify Supervisor.
(b) 1t rear wiper operates in LOW, fault
corrected.
(4) Set rear wiper switch to OFF position.
(5) Set engine switch to off position.
(6) Set MAIN POWER switch to OFF position.
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

12. CAB LIGHT(S) DOES NOT OPERATE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied {TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO TEST OPTIONS
24 vdc circuits operate. Visual inspection.
POSSIBLE PROBLEMS REASON FOR QUESTION
1.
Light wire 36 faulty. locas the aihar cab 1gnt This question eliminates a |+
Light ground wire faulty. wor k' possible problem or group of
Fuse 10 faulty. possible problems
Wire 36 faulty. determining where
Lamp faulty. troubleshooting continues.

S o Sho 4 ol Tha
Faudl
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VISUAL INSPECTION

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition
position (TM 10-3930-669-10).
(3) Turn on both cab lights (TM 10-
3930-669-10).
(@) If one cab light operates,
fault is between lamp and
lead wire. Perform Steps (4)
through (6) below and go to
Step 2 of this Fault.
(b) If no cab lights operate,
perform Steps (4) through
(6) below and go to Step 4 of
this Fault.
(4) Turn off both cab lights.
(5) Set engine switch to off position.
(6) Set MAIN POWER switch to OFF
position.
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TM 10-3930-669-20

12. CAB LIGHT(S) DOES NOT OPERATE (CONT).

KNOWN INFO TEST OPTIONS

2

24 vdc circuits operate.
Fuse 10 OK.
Wire 36 OK.

Continuity test.

Ik 1here conlinuity STE/ICE.R #91

mebaairan acroas amg?

POSSIBLE PROBLEMS REASON FOR QUESTION

Light wire 36 faulty. If continuity is not present, | ¢——

Light ground wire faulty. lamp is faulty.
Lamp faulty
Raplyms cal gk
lump IFsy X2
Ge o Sap S ol
Fauli
)
KNOWN INFO k TEST OPTIONS
24 vdc circuits operate. 3. I —— Voltage test.
Lamp OK. Ravt winsrabss STE/ICE-R #89.
Fuse 10 OK. e
Wire 36 OK. are 27t 34 vde eepaUred o

POSSIBLE PROBLEMS

Light wire 36 faulty.

ol ligphd wire 36 terminal™

REASON FOR QUESTION

If 22 to 24 vdc are not

Light ground wire faulty. present, light wire 36 is
faulty. If light wire 36 is OK,

light ground wire is faulty.

Mapair pram (W (3
schemraic Appandin

F1. S o Shop Gal
thu Fauk

Faapuc e Iighl guzaed
wire “Soo ad-omab

Apperedol F| Ga o
Swip & ol thid Fanli
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— | (3) Check continuity across lamp

TM 10-3930-669-20

WARNING

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

CONTINUITY TEST

(1) Remove cab light lamp [Para 7-32).
(2) Set multimeter select switch to OHMS.

terminals.
(a) If there is no continuity, replace
lamp.
(b) If there is continuity, lamp is OK.
(4) Install cab light lamp.

VOLTAGE TEST

(1) Remove cab light (Para 7-32).

(2) Set multimeter select switch to VOLTS
DC.

(3) Connect positive (+) multimeter lead to

cab light wire 36 terminal.

(4) Connect negative (-) multimeter lead to

a known good ground.

(5) Set MAIN POWER switch to ON .
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position c"_ﬁff

(TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (5) through
(7) below and repair light wire 36
(see schemati.

(b) If there are 22 to 24 vdc present,
perform Steps (5) and (7) below
and replace light ground wire (See
schematid Appendix F).

(5) Set engine switch to off position.

(6) Set MAIN POWER switch to OFF
position.

(7) Install cab light.
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12. CAB LIGHT(S) DOES NOT OPERATE (CONT).

KNOWN INFO

L3

24 vdc circuits operate.
Lamp OK.

Light wire 36 OK.

Light ground wire OK.

In ademmnt bm ke Ac oAk
fuss 107

POSSIBLE PROBLEMS

Fuse 10 faulty.
Wire 36 faulty.

Fuplaca iva 10
APata 733 Qo h
Zhap 4 ol e Faedl,

PFrapar aim 20 (3ne
oAb Appando,
Fi. Gota Skep 5 al
this FauH.

KNOWN INFO

24 vdc circuits operate.
Lamp OK.

Light wire 36 OK.

Light ground wire OK.
Fuse 10 OK.

Wire 36 OK.

5.
Jo cebr lighls opursin?

POSSIBLE PROBLEMS

TEST OPTIONS

Visual test.

REASON FOR QUESTION

If element is broken, fuse 10
is faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

F il srin:lead

2-192

If cab lights operate, fault
has been corrected.
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CONTINUITY TEST

(1) Remove fuse 10 (Para 7-33).

(2) Check element across fuse.
(a) If there is a break, replace fuse 10.
(b) If there is not a break, fuse 10 is
OK.
(4) Install fuse 10.

TM 10-3930-669-20

VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position
(TM 10-3930-669-10).
(3) Turn on cab lights (TM 10-3930-669-
10).
(4) Observe cab lights.
(a) If cab lights do not operate, fault
not corrected. Perform Steps (5)
through (7) Dbelow. Repeat
procedure and notify Supervisor.
(b) If cab lights operate, fault
corrected.
(5) Turn off cab lights.
(6) Set engine switch to off position.
(7) Set MAIN POWER switch to OFF
position.
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

13. GAUGE LIGHT DOES NOT OPERATE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF
(Item 1, (TM 10-3930-669-10)
Multimeter (Item 2, MAIN POWER switch OFF (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B) Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

NOTE
The following troubleshooting procedures cover the engine oil temperature gauge light, but they
can apply to any gauge light.

KNOWN INFO TEST OPTIONS

Front floodlight, mastlight, Continuity test.

and other gauge lights STE/I1CE-R #91.

operate.

1.
POSSIBLE PROBLEMS ly Thayrg ot nubty scrogs REASON FOR QUESTION
AU QAL [amp?

Gauge lamp faulty. If continuity is not present, | ¢

Gauge wire 25 faulty. gauge lamp is faulty. If
gauge lamp is OK, gauge
wire 25 is faulty.

Frapl=w JauDs mp
(Par 7-35p Q&
Siep 2 ol T2 Faull

Agpae’ auga wira 25
[rpt SPIAARG

Appadic F) 5o I
Siwp € of ey Faull.
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CONTINUITY TEST

1)
(2)

Remove suspect gauge
lamp [Para 7-25).
Set multimeter select
switch to OHMS.

(3) Check continuity across

lamp terminals.

(& If there is no
continuity, replace
gauge lamp.

(b) If there is continuity,
repair gauge wire
25 (See Schematic
[Appendix F).

(4) Install gauge lamp.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

13. GAUGE LIGHT DOES NOT OPERATE (CONT).

KNOWN INFO

2.

Front floodlight, mastlight,
and other gauge lights
operate.

Gauge lamp OK.

Gauge wire 25 OK.

POSSIBLE PROBLEMS

CHE (A |AMp Opee BT

@

F ol 1sn e g e
Fapasl procedurs
artd naoey
Selpardsoy

Fauh corm:isd
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If gauge lamp operates, fault
has been corrected.
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VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position
(TM 10-3930-669-10).
(3) Set front light switch to ON position
(TM 10-3930-669-10).
(4) Observe gauge light.
(a) If gauge light does not operate,
fault not corrected. Perform Steps
(5) through (7) below. Repeat
procedure and notify Supervisor.
(b) If gauge light operates, fault
corrected.
(5) Set front light switch to OFF position.
(6) Set engine switch to off position.
(7) Set MAIN POWER switch to OFF
position.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

14. STOPLIGHT DOES NOT OPERATE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied {TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO

TEST OPTIONS

Taillight OK
24 VDC circuits operate

Voltage test.
STEA/CE-R #89.

POSSIBLE PROBLEMS

REASON FOR QUESTION

Chuma Y O e

Stoplight lamp faulty.
Stoplight faulty.

Wire 27 faulty.
Brake switch faulty.
Wire 27A faulty.

o Faped "1 This question eliminates a |+
Arm 22 1o 24w neany red sl possible problem or group of
alepllyhl eomact? possible problems

determining where
troubleshooting continues.

G ko Shap 3 ol i
Fauh,
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WARNING

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

VOLTAGE TEST

(1) Remove taillight lamp (Para 7-31).

(2) Set multimeter select switch to
VOLTS DC.

(3) Connect positive (+) multimeter lead
to stoplight contact.

(4) Connect negative (-) multimeter
lead to a known good ground.

(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(6) Apply brake and set engine switch to
ignition position (TM 10-3930-669-
10).

(a) If there are not 22 to 24 vdc
present, perform Steps (7)
through (9) below and go to
Step 3 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (7) and (8) below
and go to Step 2 of this Fault.

(7) Set engine switch to off position and
release brake.

(8) Set MAIN POWER switch to OFF
position.

(9) Install taillight lamp.

TAILLIGHT

2-199
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14. STOPLIGHT DOES NOT OPERATE (CONT).

KNOWN INFO —2-'— TEST OPTIONS
Horn operates. I there oo inuity 8t foss Continuity test.
Wire 27 OK. lamp? STE/ICE-R #91.
Brake switch OK.
Wire 27A OK.
POSSIBLE PROBLEMS REASON FOR QUESTION
Stoplight lamp faulty. If continuity is not present, | ——

lamp is faulty. If lamp is
OK, stoplight is faulty.

Stoplight faulty.

Misgilyza lamp
(Para 7-271. Qa L

Sma £ o s Fagdl

Faopiaco steplaghl
!Faug F-31) Gate
Shap S af thes Faok
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CONTINUITY TEST

(1) Set multimeter select switch to
OHMS.
(2) Check continuity across
stoplight lamp terminals.
(a) If there is no continuity,
replace lamp (Para 7-
27).
(b) If there is continuity,
replace stoplight.

GROLKD
-~ CONTACT
—I-'_'-

LAMP

FOWER CONTALCTS
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KNOWN INFO 3
. P
BAFFAHL
Horn operates. I R o b
Stoplight lamp OK. ™ FueA2E

Stoplight OK.

POSSIBLE PROBLEMS

Wire 27 faulty.
Brake switch faulty.

TM 10-3930-669-20

14. STOPLIGHT DOES NOT OPERATE (CONT).

TEST OPTIONS

Aro 2 bo 23 vebo fraatared
braka 3wiCh wite 2T
terminal?

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not
present, wire 27 is faulty.

Wire 27A faulty.

F] 3o ko Slap & cf
thie Faull

KNOWN INFO TEST OPTIONS
Horn operates. T Continuity test.
Stoplight lamp OK. 4, STE/ICE-R #91.
Stoplight OK. m thera contingl
. 1y Mriaursd
Wire 27 OK. BOROAS Brake owHch?

POSSIBLE PROBLEMS REASON FOR QUESTION

Brake switch faulty.
Wire 27A faulty.

If continuity is not measured, | +——
brake switch is faulty. If
brake switch is OK, wire 27A
is faulty.

Aoyl axca braka
svich (PEMa T-18).
Ceo e Sep 591 His
FaulL

Sapalr ww 274 [men
schomnabc Appendo
Fi (312 5lop & o4
thiid Faudl
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WARNING

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

VOLTAGE TEST

(1) Set multimeter select switch to VOLTS
DC.

(2) Connect positive (+) multimeter lead to
brake switch wire 27 terminal.

(3) Connect negative (-) multimeter lead to
a known good ground.

(4) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(5) Set engine switch to ignition position
(TM 10-3930-669-10).

(6) Check for voltage.

(&) If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and replace wire 27 (See
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
wire 27 is OK.

(7) Set engine switch to off position.
(8) Set MAIN POWER switch to OFF

position.
CONTINUITY TEST BRAKE Ewnc:n e
(1) Set multimeter select switch to OHMS. -
(2) Depress brake pedal. WIRE 27
—1 | (3) Check continuity across brake switch. TERAMINAL

(&) If there is no continuity, replace

brake switch (Para 7-18)).

(b) If there is continuity, repair wire 27A

(see schemati¢ Appendix F).
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14. STOPLIGHT DOES NOT OPERATE (CONT).

TM 10-3930-669-20

KNOWN INFO

3.

TEST OPTIONS

Horn operates.
Stoplight lamp OK.
Stoplight OK.

Wire 27 OK.
Brake switch OK.
Wire 27A OK.

Does stopfight oparate?

Verify repair.

POSSIBLE PROBLEMS

REASON FOR QUESTION

Eaihnct snipas | ed
Fopgmal, procodurs

If stoplight operates, fault
has been corrected.

Alnd sy

SUpsCraIsnr

Fitall rarmasrec)
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VERIFY REPAIR

(1)
(2)

(3)

(4)

Start engine (TM 10-3930-669-10).

Apply brake pedal

(TM 10-3930-669-10).

Observe stoplight.

(a) If stoplight does not operate, fault
not corrected. Perform Step (4)
below. Repeat procedure and
notify Supervisor.

(b)  If stoplight operates, fault
corrected.

Shut down engine.

205
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

TM 10-3930-669-20

15. HORN DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic's: Automotive
(Item 1,

Multimeter (Item 2, [Appendix B}
STE/ICE-R (Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked|(TM 10-3930-669-10)

KNOWN INFO

1 START '

24 vdc circuits operate.

TEST OPTIONS

Visual test.

REASON FOR QUESTION

POSSIBLE PROBLEMS LI
1.
Horn contact plate faulty. L::E;;#:nihm I good
Wire 21 faulty. '
Horn faulty.
Fuse 5 faulty.
Wire 27 faulty.
—

If element is broken, fuse 5
is faulty.

(Pam I
Slep & ¢

FaApair wino 27 1ohom
1998 poaMmEdT
sppenda F). G w
Sleg 5 al this Fauh.
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N2
RN N

VISUAL TEST

W “*Q::\:‘?,\

(1) Remove fuse 5 (Para 7-33).

(2) Check element across fuse.
(8) Ifthere is a break, replace
fuse 5.
(b) If there is not a brake, fuse 5 is
OK.
(4) Install fuse 5.
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KNOWN INFO

24 vdc circuits operate.
Fuse 5 OK.

POSSIBLE PROBLEMS

Wire 27 faulty.

Horn faulty.

Horn contact plate faulty.
Wire 21 faulty.

KNOWN INFO

24 vdc circuits operate.
Fuse 5 OK.
Wire 27 OK.

POSSIBLE PROBLEMS

Horn faulty.
Horn contact plate faulty.
Wire 21 faulty.

15. HORN DOES NOT OPERATE (CONT).

Ex

v MRH .
L T

Bre B 1o 24 voic rraseursd sk
aahhecior P18 mmairal 17

TM 10-3930-69-20

TEST OPTIONS

Voltage test.
STEACE-R #89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of

possible problems determining
S T 3 e b where troubleshooting
a-n continues.
&3
¥
3 |

B cofnulty memuied

Eritiriie. t-nnecior P,

liF frabiid 2 and m knowen goad

graund? TEST OPTIONS
Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

CylpShp Lz
I TH

If continuity is not present, fault
is ground circuit. If continuity is
aT) present, horn is faulty.

LT LEE]
IMes v 481 Go b
ShasicinieFaak
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WARNING

TM 10-3930-669-20

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

personnel.
VOLTAGE TEST
(1) Remove floor plate[(Para 15-12).
(2) Disconnect connector P16 from
horn.
(3) Set multimeter select switch to

VOLTS DC.

(4) Connect positive (+) multimeter lead

to connector P16, terminal 1.

(5) Connect negative (-) multimeter
lead to a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(7) Set engine switch to ignition position

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (8)
through (11) below and go to
Step 3 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (8) through (9)
below and go to Step 2 of this
Fault.

(8) Set engine switch to off position.
(9) Connect connector P16 to horn.
(10) Set MAIN POWER switch to OFF
position.
(11) Install floor plate.
CONTINUITY TEST
(1) Disconnect connector P16.
(2) Set multimeter select switch to OHMS.
(3) Depress horn switch and check

continuity between connector

P16, terminal 2 and a known good

ground.

(&) If there is no continuity, perform
Steps (4) and (5) below and go to
Step 4 of this Fault.

(b) If there is continuity, replace horn

(Para7-45).
(4) Connect connector P16.
(5) Install floor plate [Para 15-12).

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

24 vdc circuits operate.
Fuse 5 OK.

Wire 27 OK.

Horn OK.

POSSIBLE PROBLEMS

Horn contact plate faulty.
Wire 21 faulty.

15. HORN DOES NOT OPERATE (CONT).

4.

la cionit iUy v e
Betwraen harn balion and
zance rhg?

Paptace ham cordact
plala [Pars T 35}
&3 1 Tap & al this
Fault

D)

Fappir wing §| (389
Schgmhe sy
Fi. GowgSigp Syl
g Fame
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, horn
relay coil is faulty. If horn is OK,
wire 21 is faulty.
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TM 10-3930-669-20

CONTINUITY TEST

(1) Remove horn contact plate

(Para 7-45). Ef‘,‘.’gﬂﬁ\'-\ //f.:lr..'— - TANG
(2) Set multimeter select switch to OHMS. 4 3 . CONTACT
(3) Depress horn button. - ; 4" FLATE
(4) Check continuity between tang and ;

cancel ring on button.
(&) If there is no continuity, replace
horn contact plate.
(b) If there is continuity, repair wire 21
(see schemati.
(5) Install horn button.
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KNOWN INFO

24 vdc circuits operate.
Fuse 5 OK.

Wire 27 OK.

Horn OK.

Horn contact plate OK.
Wire 21 OK.

POSSIBLE PROBLEMS

TM 10-3930-669-20

15. HORN DOES NOT OPERATE (CONT).

5.
[loes horn aparate?

Fob il procadume
ared nabhy
Suparider

Fuull cormcied,
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If horn operates, fault has been
corrected.

Faglntl crreched.
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VERIFY REPAIR

1)

(2)
(3)

(4)
(5)

Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
Set engine switch to ignition position.
Depress horn button.
(& If horn does not operate, fault not
corrected. Perform Steps (4)
and (5) below. Repeat procedure

and notify Supervisor.
(b) If horn does operate, fault
corrected.
Set engine switch to off position.
Set MAIN POWER switch to OFF
position.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

16. FAN(S) DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1, [Appendix B}
Multimeter (Item 2,

STE/ICE-R (Optional) (Item 14,[Appendix B)

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Cab lights operate.

POSSIBLE PROBLEMS

Fan motor faulty.
Wire 36 faulty.
Ground wire 13 faulty.

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

BETART
1.
[1.58:1 4]
Duwl AAL=" RI)
i Sdgd 2

REASON FOR QUESTION

If 22 to 24 vdc are not present, <

Arginera 22 ta 24 woie
meazared ot lan, wire JdE
barlnal?

wire 36 is faulty. If wire 36 is
OK, fan motor is faulty.

Fuplezn w e

Fauh

Hopaco -an makse
lFara e 320
“lnp 2 cPIs Faul:
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

(9)

Disconnect connector from suspect

fan connector.

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to wire 36.

Connect negative (-) multimeter lead

to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and replace wire 36 (See
Schematid Appendix F).

(b) If there are 22 to 24 vdc present,
replace fan assembly [Para 16-7).

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Connect connector to suspect fan

connector.

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

Cab lights operate.
Wire 36 OK.

POSSIBLE PROBLEMS

Ground wire 13 faulty.

KNOWN INFO

Cab lights operate.
Fan motor OK.
Wire 36 OK.
Ground wire 13 OK.

POSSIBLE PROBLEMS

16. FAN(S) DOES NOT OPERATE (CONT)

7]

bw nHnyHy measped
B vk s Mt el ke 13
urd mhnomn good greand?

Fapa’ ler. sreuns
IR L NE ]
pharuke dpEercin
Fl Se b Sap 2al

rw Faal

o |

Gabvoih {ene opamiat |

Imalrar =orrechas
Pt L1 0 bda
mrd ikl
Hupshdnac!

Fopall il
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
ground wire 13 is faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If fans operate, fault has been

corrected.




CONTINUITY TEST

1)

(2)
(3)

Disconnect connector from suspect
fan connector.
Set multimeter select switch to OHMS.
Check continuity between ground wire
13 and a known good ground.
(8) If there is no continuity, repair
fan ground wire 13 (see schematic
[Appendix F).
(b) If there is continuity, fan
ground wire 13 is OK.

TM 10-3930-669-20

VERIFY REPAIR

1)
(2)
()

(4)
(5)
(6)

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

Turn ON both fans.

(a) If both fans do not operate, fault
not corrected. Perform Steps (4)
through (6) below. Repeat
procedure and notify Supervisor.

(b) If both fans operate, fault
corrected.

Turn OFF both fans.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

17. HEATER BLOWER DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1,

Multimeter (Item 2, [Appendix B
STE/ICE-R (Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10

Equipment Condition
Engine OFF [(TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

24 vdc circuits operate.

POSSIBLE PROBLEMS

Fuse 9 faulty.
Wire 38 faulty.
Heater blower switch faulty.

Blower motor ground wire faulty.

Fan blower motor faulty.

1.

TEST OPTIONS

Visual test.

REASON FOR QUESTION

Be lugw B &larn=m in good
cohditlon®

If element is broken, fuse 9 is
faulty. If fuse 9 is OK, wire 38 is
faulty.

EETETIE T Y
TG AR R,
Fl. Ocbo Siep 5 ul
Hin Fradl.
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VISUAL TEST

(1)
(2)

()

Remove fuse 9 (Para 7-33).

Check element across fuse 9.

(8 If element is broken, replace
fuse 9.

(b) If element is not broken, repair
wire 38 (see schematic
[Appendix F).

Install fuse 9.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

17. HEATER BLOWER DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.
Fuse 9 OK.
Wire 38 OK.

2]

i
M wforn w1
L

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

L NEamn 12 1o 24 s

firsrmunid cn ddim 38wl haw'm
Hinwar ambre b

POSSIBLE PROBLEMS

Heater blower switch faulty.

Blower motor ground wire faulty.

Fan blower motor faulty.

HERTE- TT L]
Tpdl

In wuntlrmlly erwersd

KNOWN INFO

bablwasn blcywsr ashzh beead
wradand rim X WminalsT

24 vdc circuits operate.
Fuse 9 OK.

Wire 38 OK.

Heater blower switch OK.

Pl L Fanim

POSSIBLE PROBLEMS

Firaste famliiF
(LA I P ]

Blower motor ground wire faulty.
Fan blower motor faulty.

T 5ol dun Fram

2-220

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
blower switch is faulty.
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WARNING

TM 10-3930-669-20

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

personnel.
VOLTAGE TEST
(1) Remove heater blower switch

(Para 7-12). Do not disconnect

wires.

(2) Disconnect wire 38 from blower
switch.
(3) Set multimeter select switch to

VOLTS DC.

(4) Connect positive (+) multimeter lead

to wire 38.

(5) Connect negative (-) multimeter

lead to a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(7)  Set engine switch to ignition position

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (8)
through (11) below and go to
Step 4 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (8) and (9) below
and go to Step 2 of this Fault.

(8) Set engine switch to off position.

(9) Set MAIN POWER switch to OFF
position.

(10) Connect wire 38 to heater blower
switch.

(11) Install heater blower switch.

CONTINUITY TEST

(1) Disconnect wires 1 and 38.

(2) Set blower switch to HIGH position.

(3) Set multimeter select switch to OHMS,

(4) Check continuity between blower

switch lead wire 4 and wire 38

terminals.

(&) If there is no continuity, replace
heater blower switch [Para 7-12)).

(b) If there is continuity, heater
blower switch is OK.

(5) Set blower switch to OFF position.

(6) Connectwires 1 and 38 to heater
blower switch.

(7) Install blower switch.

2-221
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TM 10-3930-669-20

17. HEATER BLOWER DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.
Fuse 9 OK.

Wire 38 OK.

Heater blower switch OK.

Blower motor ground wire OK.

POSSIBLE PROBLEMS

Fan blower motor faulty.

]

In ecmiiru by e e raed
betwwun hmrisr moker
Cconnmior greund mme
Fyiminsd apr & Kragm o g ey
qroury

Rapdiie ldt i

e Fpeg IR B

RG] T
sl

5
De-mn tmnin' EHormr ooamba T

KNOWN INFO

Fanroany an.ld s e

24 vdc circuits operate.
Fuse 9 OK.

Wire 38 OK.

Heater blower switch OK.

Blower motor ground wire OK.

Fan blower motor OK.

[LELUNEC TP LY

P e wsd

POSSIBLE PROBLEMS

2-222

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
ground wire is faulty. If ground
wire is OK, fan blower motor is
faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

has been corrected.

If heater blower operates, fault
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TM 10-3930-669-20

CONTINUITY TEST

(1) Remove heater housing cover
(Para 16-8).
(2) Disconnect heater motor connector.
(3) Set multimeter select switch to OHMS.
(4) Check continuity between heater
motor connector ground wire terminal
and a known good ground.
(8) If there is no continuity, repair
ground wire (see schematic
[Appendix F).
(b) If there is continuity, replace fan
blower motor [Para 16-8).

(5) Install heater housing cover.

HEATER YENT

GROUND WIRE
TERMIMAL— T
HEATER MOTOR
CONHEGCTDA

VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position.
(TM 10-3930-669-10).
(3) Set heater blower switch to HIGH
position (TM 10-3930-669-10).
(&) If blower does not operate, fault
not corrected. Perform Steps (4)
through (6) below. Replace fan
blower motor [Para 16-8).
(b)  If blower operates, fault corrected.
(4) Set heater blower switch to OFF
position.
(5) Set engine switch to off position.
(6) Set MAIN POWER switch to OFF
position.

2-223
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

18. HEATER BLOWER DOES NOT

OPERATE IN HIGH

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1,

Multimeter (Item 2, [Appendix B)

STE/ICE-R (Optional) (Item 14,

References
TM 10-3930-669-10

Aﬁéendix Bb

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked|(TM 10-3930-669-10)

NOTE

The following procedure covers HIGH position, but the general steps can be used for LOW

position.

KNOWN INFO

Heater operates in LOW.

POSSIBLE PROBLEMS

Heater blower switch faulty.
Lead wire 4 faulty.
Fan blower motor faulty.

(START)

1.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

|5 continully measured

vrire 38 and besd
wire 1 terminaka?

talwaen heater blowsr cwiich

If continuity is not present,
heater blower switch is faulty.

2-224
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CONTINUITY TEST

1)

(2)
(3)

(4)

(5)

Remove heater blower switch

(Para 7-12).

Set multimeter select switch to OHMS.

Set heater blower switch to HIGH

position (TM 10-3930-669-10).

Check continuity between heater

blower switch wire 38 and lead wire 1

terminals.

(&) If there is no continuity, replace
heater blower switch.

(b) If there is continuity, heater blower
switch is OK.

Install heater blower switch.

https://www.forkliftpdfmanuals.com/
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WIRE 36

LEAD WIRE 1
TERMINAL

TEAMIHAL |

HEATER
BLOWER
SWITCH
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TM 10-3930-669-20

18. HEATER BLOWER DOES NOT OPERATE IN HIGH (CONT).

KNOWN INFO

Heater operates in LOW.
Heater blower switch OK.

AT
[HITUE N1 N,
[T Y

POSSIBLE PROBLEMS

Bre 22 17 24 e maddured on
lead wine o1 blaer?

Lead wire 4 faulty.
Fan blower motor faulty.

Tirrwn ann = Juind
e=teamalr App=irae
F o aw Sieg Sl
sl

Ao g liiam
v IRt !

var bRl Aelthe
I wF

' lapes hepier A ealr oparale in
HIGH?

(B N e B M E
RIpLlICIne ran s

KNOWN INFO

el oy
EILRSE R

Heater operates in LOW.
Heater blower switch OK.
Lead wire 4 OK.

Fan blower motor OK.

POSSIBLE PROBLEMS

2-226

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
lead wire 4 is faulty. If lead

wire 4 is OK, fan blower motor is
faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If heater blower operates, fault
has been corrected.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)

(2)
(3)

(4)
(5)
(6)
(7)

(8)
(9)

(10)

Remove heater housing cover

(Para 16-8).

Disconnect lead wire 4 from blower.

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to lead wire 4.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (8)
and (9) below and repair wire 4
(see schemati¢ Appendix F).

(b) If there are 22 to 24 vdc present,
perform Steps (8) and (9) below
and replace fan blower motor
(Para 16-8).

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Install heater housing cover.

VERIFY REPAIR

1)

(2)
()

(4)

(5)
(6)

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position.

Set heater blower switch to position.

(&) If heater blower does not operate
in HIGH fault not corrected.
Perform Steps (4) through (6)
below. Repeat procedure and
notify Supervisor.

(b)  If heater blower operates in HIGH
fault corrected.

Set heater blower switch to OFF

position.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

2-227
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

19. GLOW PLUG INDICATOR DOES NOT OPERATE.

INITIAL SETUP
Equipment Condition
Tools and Special Tools Engine OFF (TM 10-3930-669-10)
Tool Kit, General Mechanic's: Automotive MAIN POWER switch OFF (TM 10-3930-669-10)
(tem 1, [Appendix B] Parking brake applied (TM 10-3930-669-10)
Multime Wheels chocked (TM 10-3930-669-10)

STE/ICE-R (Optional) (Item 14,[Appendix B)

References
TM 10-3930-669-10

KNOWN INFO TEST OPTIONS

Visual test.
REASON FOR QUESTION
If element is broken, fuse 4 is

24 vdc circuits operate.

POSSIBLE PROBLEMS \ faulty.
Fuse 4 faulty. It fuen A slwrwr In goed
Indicator wire 30 is faulty. condhion’

Relay R6 ground wire faulty.
Indicator ground wire faulty.
Wire 7 faulty.

Terminal 85 ground wire faulty.
Relay R6, wire 30, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 31 faulty.

Fapiacs fuao 4
Para 7.12% Galn
Shag 11 al tha Faull.
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TM 10-3930-669-20

VISUAL TEST

(1) Remove fuse 4 (Para 7-33).
(2) Check element in fuse 4.
(a) If element is broken, replace
fuse 4 [Para 7-33).
(b) If element is not broken, fuse 4
is OK.
(4) Install fuse 4.

2-229
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TM 10-3930-669-20

19. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

2!‘

24 vdc circuits operate.
Fuse 4 OK.

POSSIBLE PROBLEMS

Indicator wire 30 is faulty.
Relay R6 ground wire faulty.
Indicator ground wire faulty.
Wire 7 faulty.

Terminal 85 ground wire faulty.

Relay R6, wire 30, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 31 faulty.

Fied WisAHME
tn Pagu 221

TEST OPTIONS

Are X2 to 24 vde massured ot
glow plug?

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

(N ] Fauh.

If 22 to 24 vdc are not present,
fault is somewhere else. If 22
to 24 vdc are present, indicator
circuit is faulty.

& Lo Stap S of s

Gola Swp 3 of tus
Faul.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

(10)

Open engine access panel

(TM 10-3930-669-10).

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to glow plug.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition

position (TM 10-3930-669-10).

Depress glow plug switch

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (8)
through (10) below and go to
Step 5 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (8) through (10)
below and go to Step 3 of this
Fault.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Close engine access panel.

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

24 vdc circuits operate.
Fuse 4 OK.
Indicator wire 30 OK.

=]

AAERCHT,
Fipmie] Yok A M b3
w1 P 2 210

TM 10-3930-669-20

TEST OPTIONS

Voltage test.
STEACE-R #89.

Are Id to 24 vo- trmagured oo

POSSIBLE PROBLEMS

nclemor wire 30 al

Relay R6 ground wire faulty.
Indicator ground wire faulty.
Wire 7 faulty.

Terminal 85 ground wire faulty.

Relay R6, wire 30, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 31 faulty.

CImeschor?

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.

Faull.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)
(10)

(11)

Remove instrument panel

(Para7-8).

Disconnect indicator wire 30 from

connector.

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to indicator wire 30 terminal.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

Depress glow plug switch

(TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Steps (9)

through (11), repair wire 30 (see
schemati€ Appendix F) and go to

Step 5 of this fault.

(b) If there are 22 to 24 vdc present,

perform Steps (9) and (10)
below and go to Step 4 of this
fault.
Set engine switch to off position.
Set MAIN POWER switch to OFF
position.
Connect indicator wire 30 on
connector.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

19. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

4.

KNOWN INFO

24 vdc circuits operate.
Fuse 4 OK.

Indicator wire 30 OK.
Relay R6 ground wire OK.

s contimnutty e sured acrone
groumnd imrminel to chassls
proundT

POSSIBLE PROBLEMS

Indicator ground wire faulty.
Wire 31 faulty.

Terminal 85 ground wire faulty.

Relay R6, wire 30, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 31 faulty.

Puaypiir groord
cornpaban. Go b
Swp 11 od phis Fage

Rapiaoh e plul

and calor | Pam T
T 1o Jhag 11 el
Fauit
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
connector is faulty. If connector
is OK, glow plug indicator is
faulty.
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TM 10-3930-669-20

CONTINUITY TEST

INDICGATOR
; LEAD
/

(1) Disconnect indicator lead from
connector.

(2) Set multimeter select switch to OHMS.

(3) Connect positive (+) multimeter lead
to connector indicator wire 30 ;
terminal. |

(4) Connect negative (-) multimeter lead "
to connector indicator lead terminal.
(&) If there is no continuity, repair

connector. -
(b) If there is continuity, replace glow GRADUND
plug indicator {Para 7-44). TERMINAL

(5) Install indicator lead and indicator
wire 30 on connector.
(6) Install instrument panel[(Para 7-8).

2-235
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19. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.
Fuse 4 OK.

Indicator wire 30 OK.
Relay R6 ground wire OK.
Indicator ground wire OK.

POSSIBLE PROBLEMS

Wire 31 faulty.

Terminal 85 ground wire faulty.

Relay R6, wire 7, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 7 faulty.

5 | -
AeHOEL
dnmd A H L]

w Pugr d 37

Are 22 [ 24 wit meadurid 1
glow plug reiny BE. Iemminal
BE 2abhy?

Gk Annbzl T2
EETLN

" i

KNOWN INFO

i copiinyly mHMA
Edmiih huluy R Earmine| 5
GAvHY Brd B own gesd
lcuand?

24 vdc circuits operate.
Fuse 4 OK.

Indicator wire 30 OK.
Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 31 OK.

POSSIBLE PROBLEMS

Terminal 85 ground wire faulty.

Relay R6, wire 7, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Wire 7 faulty.

Raciyom rodus R
omurd Wi GniT
Smz 11 ol he bl
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TM 10-3930-669-20

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, relay
R6 ground wire is faulty.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)

(2)
(3)

(4)

(5)
(6)
(7)
(8)

(9)
(10)

Remove engine ventilation panel
(Para 6-2).
Remove relay RE (Para 7-33).
Set multimrneter select switch to
VOLTS DC.
Connect positive (+) multimeter lead
to glow plug relay R6, terminal 86
cavity.
Connect negative (-) multimeter
lead to a known good ground.
Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
Set engine switch to ignition position
(TM 10-3930-669-10).
Depress glow plug switch
(TM 10-3930-669-10).
(8) If there are not 22 to 24 vdc
present, perform
Steps (9) and (10) below and
go to Step 9 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (9) and (10) below

and go to Step 6 of this Fault.
Set engine switch to off position.
Set MAIN POWER switch to OFF
position.

RELAY RS,
TERMIHAL 88
GCAVITY

(1)
(2)

CONTINUITY TEST

Set multimeter select switch to OHMS.

Check continuity between relay R6,
terminal 85 cavity and a known good
ground.

(&) If there is no continuity, replace
relay R6 ground wire (See
schematid Appendix F).

(b) If there is continuity, relay R6
ground wire is OK.
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19. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.

Fuse 4 OK.

Indicator wire 30 OK.

Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 31 OK.

Terminal 85 ground wire OK.

POSSIBLE PROBLEMS

Relay R6, wire 7, terminal 30
faulty.

Relay R6, wire 30, terminal 87
faulty.

Wire 7 faulty.

Wire 29 faulty.

Glow plug switch faulty.

KNOWN INFO

24 vdc circuits operate.

Fuse 4 OK.

Indicator wire 30 OK.

Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 31 OK.

Terminal 85 ground wire OK.
Relay R6, wire 7, terminal 30
OK.

Wire 7 OK.

(7. ]

fmr A EHD
bl = I Bryi ]

e I D 24 use rdaneed 0
glow plrp ralny RE,
termined 3T cauity T

Fapaw ywa 7 (s
AEH T NE Appen:i
1 Sz Sm=Aal
hid Faudl

In comlinulbyr massursd
Burfmman rpdwy G, {arrinaal #7
and gluw plug?

R0 ¢ a0 3em
sC bk Appmmar
F. Gc k= Sinp 11 )
Can Tand

POSSIBLE PROBLEMS

Relay R6, wire 30, terminal 87
faulty.

Wire 29 faulty.

Glow plug switch faulty.

Haplas o oy Pz
IHarm ™ & Sk
Eug 11 2Arm Fanl
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TM 10-3930-669-20

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

is faulty.

If 22 to 24 is not present, wire 7

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
wire 30 is faulty. If wire 30 is
OK, relay R6 is faulty.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)

(3)
(4)

(5)

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to glow plug relay R6, terminal 30

cavity.

Connect negative (-) multimeter lead

to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

(8) If there are not 22 to 24 vdc
present, perform Step (5) below,
repair wire 7 (see schematic

[Appendix H) and go to Step 9 of
this fault.

(b) If there are 22 to 24 vdc present,
wire 7 is OK.

Set MAIN POWER switch to OFF

position.

CONTINUITY TEST

(1)
(2)
()

(4)
(5)

Ground wire 30 glow plug terminal.

Set multimeter select switch to OHMS.

Check continuity between relay R6,

terminal 87 and glow plug terminal.

(a) If there is no continuity, repair
wire 30 (see schematic
[Appendix F).

(b) If there is continuity, replace
relay R6.

Install relay R6[(Para 7-3).

Install engine ventilation panel

[Para 6-2).
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TM 10-3930-669-20

. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.

Fuse 4 OK.

Indicator wire 30 OK.

Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 7 OK.

Terminal 85 ground wire OK.
Relay R6, wire 7, terminal 30
OK.

Relay R6, wire 30, terminal 87
OK.

Wire 31 OK.

4.

MAERG

Mud W AFhwas
onFeged i1

Are X210 M vde messured W
gham plug awlbch wire 28
{ermined?

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 29 is faulty.

Fopae i 23 1
&g B AgEL 5

POSSIBLE PROBLEMS

o GakShplof
ties Faut

Wire 29 faulty.
Glow plug switch faulty.

KNOWN INFO

24 vdc circuits operate.

Fuse 4 OK.

Indicator wire 30 OK.

Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 7 OK.

Terminal 85 ground wire OK.
Relay R6, wire 7, terminal 30
OK.

Relay R6, wire 30, terminal 87
OK.

Wire 31 OK.

Wire 29 OK.

1.

in thars comlnulty meroas
phow plug swikch?

POSSIBLE PROBLEMS

Glow plug switch faulty.

Faplare glow oy
wilct [ Parm 703,
ot Slap 11 o' tug

adL

Aapar wirg 31 {aes
ahamabs Aspeesdie
Fi Qoato Sbap 11 af
ThipFait
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, glow
plug switch is faulty. If glow
plug switch is OK, wire 31 is
faulty.
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

1) Remove lower and upper column covers
Para 7-21).
(2) Set multimeter select switch to VOLTS

DC.
(3) Connect positive (+) multimeter lead to
glow plug switch wire 29 terminal.
(4) Connect negative (-) multimeter lead to
a known good ground.
(5) Set MAIN POWER switch to ON position
(TM 10-3930-669-10).
(6) Set engine switch to ignition position.

(a) If there are not 22 to 24 vdc present,
perform Steps (7) and (8) below and repair

or replace wire 29 (see schematid AppendiX GLOW PLUG WIRE 2%
B). SWITCH TERMINAL
(b) If there are 22 to 24 vdc present,

wire 29 is OK.

(7) Set engine switch to off position.

(8) Set MAIN POWER switch to OFF
position.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Depress glow plug switch.
(3) Check continuity across glow plug
switch.

(a) If there is no continuity, replace glow
plug switch [Para 7-13).

(b) If there is continuity, repair wire 31
(see schemati¢ Appendix F).
(4) Install lower and upper column covers
(Para7-21).
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TM 10-3930-669-20

19. GLOW PLUG INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

24 vdc circuits operate.

Fuse 4 OK.

Indicator wire 30 OK.

Relay R6 ground wire OK.
Indicator ground wire OK.
Wire 7 OK.

Terminal 85 ground wire OK.
Relay R6, wire 7, terminal 30
OK.

Relay R6, wire 30, terminal
87

OK.

Wire 29 OK.

Glow plug switch OK.

Wire 31 OK.

POSSIBLE PROBLEMS

11.

TEST OPTIONS

Dovar glow plug indlcatar
aparad a7

Faull eopmctad.
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Verify repair.

REASON FOR QUESTION

If glow plug indicator operates,
fault has been corrected.

Fauh nol eomactad
FAapeal precpcum




VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(2) Set engine switch to ignition
position (TM 10-3930-669-10).

(3) Depress glow plug switch (TM 10-
3930-669-10).

(4) Observe glow plug indicator.

(a) If glow plug indicator does not
operate, fault not corrected. Perform
Steps (5) and (6) below. Repeat
procedure and notify Supervisor.

(b) If glow plug indicator operates,
fault corrected.

(5) Set engine switch to off position.
(6) Set MAIN POWER switch to OFF
position.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

20. BROKEN BELT BUZZER AND INDICATOR DO NOT OPERATE.

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic's: Automotive

(Item 1,

Equipment Condition
Engine OFF (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)

Multimeter (Item 2,

STE/ICE-R (Optional) (Item 14,[Appendix B]

References
TM 10-3930-669-10

Parking brake applied (TM 10-3930-669-10)

Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Belt broken.
24 vdc circuits operate.

POSSIBLE PROBLEMS

Wire 6 faulty.
Belt sensor faulty.
Wire 8 faulty.

mAH by
Feaa malla-da
HL B SR Pl

|m theore &2 19 3 voc
renaaurcs ol Eon hgsiar P15,
bermina 17

Rigvir' wir G i
echemakc Aprenid o
F. Znw:Swmpicl
+:11 Faul.
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TEST OPTIONS

Voltage test.
STEACE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not
present, wire 6 is faulty.




TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove engine ventilation panel

6-2).

(2) Disconnect connector P15 from belt
switch connector.
(3) Set multimeter select switch to VOLTS

DC.

(4) Connect positive (+) multimeter lead to

connector P15, terminal 1.

(5) Connect negative (-) multimeter lead to

a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(7) Set engine switch to ignition position

(TM 10-3930-669-10).

(@) If there are not 22 to 24 vdc
present, perform Steps (8) and (9)
below and repair wire 6 (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
wire 6 is OK.

(8) Set engine switch to off position.
(9) Set MAIN POWER switch to OFF
position.
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TM 10-3930-669-20

20. BROKEN BELT BUZZER AND INDICATOR DO NOT OPERATE (CONT).

KNOWN INFO

Belt broken.
24 vdc circuits operate.
Wire 6 OK.

POSSIBLE PROBLEMS

Belt sensor faulty.
Wire 8 faulty.

TEST OPTIONS

WerY,
ECER EL Y ]
o baggd Jd7

ks Ihatn sentinulby wsrons ot

Continuity test.
STE/ICE-R #91.

wonamr pscond cable
connac1or, wemineb 1 wed 4

REASON FOR QUESTION

If continuity is not present, belt
sensor is faulty.

Py L brel | S|
(P 70| O
St Al kin Fak
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TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity across belt sensor
connector, terminals 1 and 4.
(a) If there is no continuity, replace belt
sensor [(Para 7-40).
(b) If there is continuity, belt sensor is
OK.
(3) Connect connector P15 on belt sensor
connector.
(4) Install engine ventilation panel (Para 6-
2).
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TM 10-3930-669-20

20. BROKEN BELT BUZZER AND INDICATOR DO NOT OPERATE (CONT).

KNOWN INFO

Belt broken.

24 vdc circuits operate.
Wire 6 OK.

Belt sensor OK.

POSSIBLE PROBLEMS

Wire 8 faulty.

KNOWN INFO

Belt broken.

24 vdc circuits operate.

Wire 6 OK.
Belt sensor OK.
Wire 8 OK.

POSSIBLE PROBLEMS

mATE G

Sl AL
o Fpp i Dy

TEST OPTIONS

dre B e 24 vos mansured s
bz, 14 ol nalt

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

Aspdar bl Guim %l
il (o whgram:

AEpendx Fr Qo
SHp 4 ol the Fasl,

4,

Dppu- s g zan

If 22 to 24 vdc are not present,

wire 8 is faulty. If 22 to 24 vdc

are present, buzzer ground
wire is faulty.

whanuic
Apqandin ]

Dotk brgkan balt buoar
oA

TEST OPTIONS

Verify repair.

REASON FOR QUESTION
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If broken belt buzzer operates,
fault has been corrected.

Faw] 11 corw .
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TM 10-3930-669-20
WARNING

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

VOLTAGE TEST

(1) Remove instrument panel [(Para 7-8).
(2) Set multimeter select switch to VOLTS

DC.
(3) Connect positive (+) multimeter lead to
broken belt buzzer, (+) terminal.
(4) Connect negative (-) multimeter lead to
a known good ground. BROKEH BELT ELFZZER
(5) Set MAIN POWER switch L '|'I
position (TM 10-3930-669-10). .'| l
(6) Set engine switch to ignition position Y
(TM 10-3930-669-10).
() If there are not 22 to 24 vdc Il
present, perform Steps (7) through M
(9) below, repair wire 8 (see Ly
schematic[ Appendix F] and go to . e :'_'E_, =
Step 4 of this Fault. bl e A
(b) If there are 22 to 24 vdc present, ||ﬁl',
perform Steps (7) through (9) below I
and repair buzzer ground wire (see | L ) ——
schematid Appendix F). I
(7) Set engine switch to off position. ! W
(8) Set MAIN POWER switch to OFF '
position.

(9) Install instrument panel (Para 7-8).

to ON

TERMINAL [+] EH%,EEEIEEHELT

BROKEH BELT

INDICATOR
VERIFY REPAIR

(1) Set MAIN POWER switch
position (TM 10-3930-669-10). I-’
(2) Set engine switch to ignition position 1A
(TM 10-3930-669-10). Wy
(3) Listen for buzz from broken belt buzzer. --u%__:\‘“ﬁ
(a) If buzzer does not operate, fault not el
corrected. Perform Steps (4) and
(5) below and repeat procedure and
notify Supervisor.
(b) If buzzer operates, fault corrected.
(4) Set engine switch to off position.

(5) Set MAIN POWER switch to OFF
position.

to ON
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

21. TRANSMISSION DOES NOT OPERATE IN FORWARD.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

NOTE

The following troubleshooting procedures cover the transmission forward control circuit, but the
general steps can apply to the transmission reverse control circuit.

KNOWN INFO

Transmission operates in
reverse.

POSSIBLE PROBLEMS

Forward control solenoid
faulty.

Wire 35 faulty.

Forward control switch faulty.

Wire 39 faulty.

\START)

TEST OPTIONS

Voltage test
STE/ICE-R #89.

by -
Chlnk? P

ca Faga T HI

REASON FOR QUESTION

Are I2 1o 24 voo mvsss ured =l
canmectar P11, tammind 47

If 22 to 24 vdc are present
forward control solenoid is
faulty.

G0 xSty 5 i Hhk
Faudl
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TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

CONNECTORH
P11

HRO

CONNECTOR P11

VOLTAGE TEST

(1) Remove floor plate [Para 15-12).

(2) Disconnect connector P11  from
transmission control connector.

(3) Set multimeter select switch to VOLTS

DC.

(4) Connect positive (+) multimeter lead to

connector P11, terminal 3.

(5) Connect negative (-) multimeter lead to

a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(7) Set engine switch to ignition position

(TM 10-3930-669-10).

(8) Set transmission control lever to forward
position (TM 10-3930-669-10).

(@) If there are not 22 to 24 vdc
present, perform Steps (9) through
(12) below and go to Step 2 of this
Fault.

(b) If there are 22 to 24 vdc present,
forward control solenoid is faulty.
Perform Steps (9) through (12)
below and Notify DS Maintenance.

(9) Set transmission control lever to neutral
position.
(10) Set engine switch to off position.
(11) set MAIN POWER switch to OFF
position.
(12) Install floor plate (Para 15-12).
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TM 10-3930-669-20

21. TRANSMISSION DOES NOT OPERATE IN FORWARD (CONT).

KNOWN INFO

Transmission operates in
reverse.

Forward control solenoid OK.

POSSIBLE PROBLEMS

Wire 35 faulty.

Forward control switch faulty.

Wire 39 faulty.

KNOWN INFO

Transmission operates in
reverse.

Forward control solenoid OK.

Wire 35 OK.

POSSIBLE PROBLEMS

Forward control switch faulty.

Wire 39 faulty.

2,

A HA by
N Wanivh
wHeum I =1

dra i1 to 4 wvdc meanwed ot
{oraard camrel swrich wee 35
Termnel T

Fegar iy 3500
larmard oo
ami=h [wms
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Fi Gog S 4wl
o Fuul
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b Tham conl|nulty scross
Torward somirod mwitc h'¥

[im piet = Yormmred
cn-dmH i
Py 731, Gom
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Hppar wirp 33 (3]
Fl= g o 13
A-oparizF| G k£
Sz Lalhuyptagl
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 35 is faulty.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
forward control switch is faulty.
If continuity is present wire 39
is faulty.




VOLTAGE TEST

1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

Remove transmission shift lever

[7-20).

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

forward control switch wire 35 terminal.

Connect negative (-) multimeter lead to

a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

() If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and repair wire 35 to forward
control switch (see schematic
[Appendix F).

(b) If there are 22 to 24 vdc present,
wire 35 is OK.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

CONTINUITY TEST

(1)
(2)

(3)

(4)

Set multimeter select switch to OHMS.

Check continuity between forward

control switch wire 35 and 39 terminals.

Depress forward control switch.

() If there is no continuity, replace
forward control switch [Para 7-21)).

(b) If there is continuity, repair wire 39
(see schemati¢ Appendix H) and go
to Step 4 of this Fault.

Install transmission shift lever (Para 7-

20).
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TM 10-3930-669-20

21. TRANSMISSION DOES NOT OPERATE IN FORWARD (CONT).

KNOWN INFO

Transmission operates in
reverse.

Forward control solenoid OK.

Wire 35 OK.
Forward control switch OK.
Wire 39 OK.

POSSIBLE PROBLEMS

4.

Ocan tmnamierln oparme m
Ferward T

Foan 11027 g i c e
Papoal prosda=
and r:Lby
SupamaEm

[T [ P |

2-254

https://www.forkliftpdfmanuals.com/

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates in
forward, fault has been
corrected.




VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever to forward
position.

(3) Operate forklift in forward and observe
operation.

() If forklift does not operate in
forward, fault not corrected.
Perform Steps (4) and (5) below
and repeat procedure and notify

Supervisor.
(b) If forklift operates in forward, fault
corrected.
(4) Set transmission control lever to neutral
position.

(5) Shut down engine.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

22. TRANSMISSION DOES NOT OPERATE IN FORWARD OR REVERSE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,

References
TM 10-3930-669- 10

Equipment Condition
Engine OFF (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

All 24 Vdc circuits operate.

Fuse 3 OK.

HIGH Range Indicator
operates.

POSSIBLE PROBLEMS

Master cylinder pressure
switch faulty.

Wire 10B faulty.

Diode module DM1 faulty.

Wire 10 faulty.

Interlock switch faulty.

Wire 10A faulty.

.-
Flama sk PR HO
o Fage 1 H!

&b 3219 T4 vic maasurnd o
conneckar P2, imrmdnnl 17

[ESTERH TR ST
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.




WARNING

TM 10-3930-669-20

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

personnel.

VOLTAGE TEST

(1) Open engine access panel (TM 10-
3930-669-10).

(2) Disconnect connector P21 from master
cylinder pressure switch connector.

(3) Set multimeter select switch to VOLTS
DC.

(4) Connect positive (+) multimeter lead to
connector P21, terminal 1.

(5) Connect negative (-) multimeter lead to
a known good ground.

(6) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(7) Set engine switch to ignition position

(TM 10-3930-669-10).

(a) If there are not 22 to 24 Vdc
present, perform Steps (8) through
(11) below and go to Step 5 of this
Fault.

(b) If there are 22 to 24 Vdc present,
perform Steps (8) and (9) below and
go to Step 3 of this Fault.

(8) Set engine switch to off position.

(9) Set MAIN POWER switch to OFF
position.

(10) Connect connector P2 1 on master

cylinder pressure switch connector.

(11) Close engine access panel (TM 10-

3930-669-10).

2-257
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TM 10-3930-669-20

22. TRANSMISSION DOES NOT OPERATE IN FORWARD OR REVERSE (CONT).

KNOWN INFO

All 24 Vdc circuits operate.
Fuse 3 OK.

HIGH Range Indicator
operates.

Wire 10 OK.

Interlock switch OK.

Wire 10A OK.

POSSIBLE PROBLEMS

Master cylinder pressure
switch faulty.

Wire 10B faulty. Diode module
DM1 faulty.

KNOWN INFO

All 24 Vdc circuits operate.
Fuse 3 OK.

HIGH Range Indicator
operates.

Wire 10 OK.

Interlock switch OK.

Wire 10A OK.

Master cylinder pressure

POSSIBLE PROBLEMS

Wire 10B faulty.
Diode module DM1 faulty.

2

TEST OPTIONS

I conlru by el
botaman maser Gy lnder
lerannurs awmch oonneior,
dnrmannla 1 ano 27

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present
master cylinder pressure
switch is faulty.

aplacn mpoar
o T T ekl I
wavk [Pam T170

Ee3
Y
3.
e

dra 23 10 T4 e P ianid A
deoole mcdule DM 1, tarminal
TZ cavityT

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

A olices dortd
muduke D1
|Para F-X1}. Golo
Zinp d -l Bum Fudl
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If 22 to 24 Vdc are not present,
wire 10B is faulty. If wire 10B
is OK diode module DM1
faulty.




TM 10-3930-669-20
WARNING

Remove all jewelry such as rings, dog
tags, bracelets, etc. If jewelry contacts

battery terminal, a direct short may result DM1. TERMINAL T2 x}hw “lﬁ
in instant heating of tools, damage to CAVITY .. ' 5"::\& -
equipment, and injury or death to k

personnel.

NOTE
Using wiring schematic to follow logic
flow.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between master
cylinder pressure switch connector,
terminals 1 and 2.
(a) If there is no continuity, replace
master cylinder pressure switch
(Pare 7-17).
(b) If there is continuity, master cylinder
pressure switch is OK.
(3) Connect connector P21 on master
cylinder pressure switch connector.
(4) Close engine access panel (TM 10-
3930-669-10).

VOLTAGE TEST

(1) Remove diode module DM1 (Para 7-

33).

(2) Set multimeter select switch to VOLTS

DC. MASTER CYLINDER

(3) Connect positive (+) multimeter lead to PRESSUHE SWITCH
diode module DM1, terminal T2 cavity. CONHECTOR Fai CONNECTOR
(4) Connect negative (-) multimeter lead to S, E'H
a known good ground. oY "]
(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position

(TM 10-3930-669-10).

(a) If there are not 22 to 24 Vdc
present, perform Steps (7) and (8)
below and repair wire 10B (see
schematid Appendix F). 1 =

| |
(b) If there are 22 to 24 Vdc present
replace diode module DM1. @ @ @

(7) Set engine switch to off position. CONNECTOR P21 1

(8) Set MAIN POWER switch to OFF @
position.

(9) Install diode module DM1.
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TM 10-3930-669-20

22. TRANSMISSION DOES NOT OPERATE ON FORWARD OR REVERSE (CONT).

KNOWN INFO

All 24 vdc circuits
operate.

Fuse 3 OK.

HIGH Range
operates.

Master  cylinder
switch OK.

Wire 10B OK.
Diode module DM1 OK.

Indicator

pressure

POSSIBLE PROBLEMS

Wire 10 faulty.
Interlock switch faulty.
Wire 10A faulty.

KNOWN INFO

All 24 vdc circuits operate.
Fuse 3 OK.

HIGH Range
operates.

Master  cylinder
switch OK.

Wire 10B OK.
Diode module DM1 OK.

Wire 10 OK.

Indicator

pressure

POSSIBLE PROBLEMS

Interlock switch faulty.
Wire 10A faulty.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 10 is faulty.

TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
interlock switch is faulty. If
interlock switch is OK, wire
10A is faulty.




TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove instrument panel [(Para 7-8).

(2) Set multimeter select switch to VOLTS
DC.

(3) Connect positive (+) multimeter lead to
parking brake interlock switch, terminal
COMMON.

(4) Connect negative (-) multimeter lead to
a known good ground.

(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).

(6) Set engine switch to ignition position
(TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and repair wire 10 to interlock
switch (see schemati¢ Appendix F)

(b) If there are 22 to 24 vdc present,
wire 10 is OK.

(7) Set engine switch to off position.

(8) Set MAIN POWER switch to OFF
position.

PARKING BRAKE

INTERLDCK

por SWITCH
G )

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.

(2) Check continuity between parking brake
interlock switch, terminals COMMON
and NORM CLOSE.

(&) If there is no continuity, replace
interlock switch (Para 11-2).

(b) If there is continuity, repair wire 1
OA to interlock switch (see
schematid Appendix F).

(3) Install instrument panel (Para 7-8).
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22. TRANSMISSION DOES NOT OPERATE IN FORWARD OR REVERSE (CONT).

KNOWN INFO

All 24 vdc circuits operate.
Fuse 3 OK.
HIGH Range
operates.
Master cylinder pressure
switch OK.

Wire 10B OK.

Diode module DM1 OK.

Wire 10 OK.

Interlock switch OK.

Wire 10A OK.

Indicator

POSSIBLE PROBLEMS

Transmission torque converter
faulty.

G,

Ocwak trisnamlsslop gpeme in
fizrwammd and reyerps?

Fe.l!nok ormonod.
Fmprdl prepad re
21d rakhy
S-Ermiaa”

Fo_ll corimcbm?
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates in
forward and reverse, fault has
been corrected.




VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Operate forklift in forward and reverse

(TM 10-3930-669-10).

(a) If transmission does not operate in
forward and reverse, fault not
corrected. Perform Steps (3) and
(4) below and repeat procedure and
notify Supervisor.

(b) If transmission operates in forward
and reverse, fault corrected.

(3) Set transmission control lever to neutral
position.
(4) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

23. HIGH RANGE INDICATOR DOES NOT OPERATE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,

References
TM 10-3930-669-10

Equipment Condition
Engine OFF (TM 10-3930-669-10)
MAIN POWER switch OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

Transmission  operates in
HIGH RANGE.

POSSIBLE PROBLEMS

Wire 14 faulty.
Transmission range switch
faulty.

START )

diry 22 19 29 ol manswned W
Transminnlon spsed mwheh,
Terminal E7

Mapar wim [q |30
Achrah; kg
Fi St b= Sim= 2ol
tha Fu.ll

Hmplica kanpmipson
rarpe anhk

[ FT R TR TR T

Smp 2 =f b Layl,
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 14 is faulty. If wire 14 is
OK, transmission range switch
is faulty.




TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1) Remove transmission range switch
(Para 7-19). Do not disconnect wires.
(2) Set multimeter select switch to VOLTS
DC.
(3) Connect positive (+) multimeter lead to
transmission speed switch, terminal 6.
(4) Connect negative (-) multimeter lead to
a known good ground.
(5) Set MAIN POWER switch to ON !
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position !
(TM 10-3930-669-10).
(7) Set transmission range switch to HIGH
RANGE position (TM 10-3930-669-10).
(@) If there are not 22 to 24 vdc TRAHSMISSKIN
present, perform Steps (8) through RANGE
(10) below and repair wire 14 (see SWITCH
schematid Appendix F). EN
(b) If there are 22 to 24 vdc present,
perform Steps (8) and (9) replace [l [|
transmission speed switch (Para 7- f
19).
(8) Set engine switch to off position. s
(9) Set MAIN POWER switch to OFF TEAMINAL &
position.
(10) Set transmission range switch to LOW
RANGE position.

o
ol
o

T

___
el il 3 ol ol
TR

[ -
&

T+
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23. HIGH RANGE INDICATOR DOES NOT OPERATE (CONT).

KNOWN INFO

Transmission  operates in
HIGH

RANGE.

Wire 14 OK.

Transmission range switch

OK.

POSSIBLE PROBLEMS

2

Doss high mnge ncicator
ot

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

Fan somdnd
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If high range indicator
operates, fault has been
corrected.




TM 10-3930-669-20

VERIFY REPAIR

(1) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(2) Set engine switch to ignition position

(TM 10-3930-669-10).

(3) Set transmission range switch to HIGH

RANGE position (TM 10-3930-669-10).

(4) Observe HIGH RANGE indicator.

() If HIGH RANGE indicator does not
operate, fault not corrected.
Perform Steps (5) through (7) below
and repeat procedure and notify
Supervisor.

(b) If HIGH RANGE indicator operates,
fault corrected.

(5) Set transmission speed switch to LOW

RANGE position.

(6) Set engine switch to off position.
(7) Set MAIN POWER switch to OFF
position.

HIGH RAMGE INDICATDR
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

24. TRANSMISSION DOES NOT ENGAGE IN HIGH RANGE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked!(TM 10-3930-669-10)
References

TM 10-3930-669-10

KNOWN INFO i TEST OPTIONS

Transmission operates in Does HIGH ARNGE Indloetar Visual inspection.
Dpraran et
forward and reverse.

REASON FOR QUESTION
POSSIBLE PROBLEMS

This question eliminates a

High range solenoid faulty. possible problem or group of
Wire 14 to solenoid faulty. possible problems determining
Wire 10 faulty. where troubleshooting
Transmission range switch ax I Swap 2 ol th continues.

faulty. Fad
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VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).
(2) Set transmission range switch to HIGH

RANGE position (TM 10-3930-669-10).

(3) Observe HIGH RANGE indicator.

(&) If HIGH RANGE indicator does not
operate, perform Steps (4) through
(6) below and go to Step 3 of this
Fault.

(b) If HIGH RANGE indicator operates,
perform Steps (4) through (6) below
and go to Step 2 of this Fault.

(4) Set transmission speed switch to LOW

RANGE position.

(5) Set engine switch to off position.
(6) Set MAIN POWER switch to OFF
position.
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24. TRANSMISSION DOES NOT ENGAGE IN HIGH RANGE (CONT).

KNOWN INFO

2

Transmission operates in
forward and reverse.
Wire 10 OK.

Transmission range switch OK.

Ara 22 ta 24 vdc moanurad w1
stnamlakson soadisl
comnachon, bipnak 17

POSSIBLE PROBLEMS

High range solenoid faulty.
Wire 14 to solenoid faulty.

g raregm wn meacid

1ky by 05

WA N arecd.

Fapar e 14124
SCTHTHIC Appanzi
F;. Soe Bwp 4 al
thiy Fanl
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If solenoid is faulty, 22 to 24
vdc 4 will not be measured.




TM 10-3930-669-20

VOLTAGE TEST

(1) Remove floor plate (Para 15-12).

(2) Disconnect connector P11  from
transmission control connector.

(3) Set multimeter select switch to VOLTS EF;’IHE':TDH T @ @ @

DC v f:llﬁi?"'frl
(4) Connect positive (+) multimeter lead to
TRANSMISSION
CONTROL

transmission control connector, terminal
CONNECTOH

1.

(5) Connect negative (-) multimeter lead to

a known good ground.

(6) Set MAIN POWER switch to ON

position (TM 10-3930669-10).

(7) Set engine switch to ignition position

(TM 10-3930-669-10).

(8) Set transmission range switch to HIGH

RANGE position (TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc 7
present, high range solenoid faulty.
Perform Steps (9) and (10) below
and notify DS Maintenance.

(b) If there are 22 to 24 vdc present,
repair wire 14 (see schematic
[Appendix F).

(9) Connect connector P11 on transmission
control connector.
(10) Install floor plate (TM 10-3930-669-10).
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24. TRANSMISSION DOES NOT ENGAGE IN HIGH RANGE (CONT).

KNOWN INFO

Transmission operates in
forward and reverse.
High range solenoid OK.
Wire 14 to solenoid OK.

POSSIBLE PROBLEMS
Wire 10 faulty.

Transmission range switch
faulty.

KNOWN INFO

Transmission operates in
forward and reverse.
High range solenoid OK.
Wire 14 to solenoid OK.
Wire 10 OK.
Transmission
OK.

speed switch

POSSIBLE PROBLEMS

TR T N
Taed M

dre 121234 vde menaursd 3
Traremiscklod range swich,
nartihel 27

Amgar w0
IrAnaR Icar rangs
adalch (50
#_hwmuiz Appendiy
M oo Slppact
thu Fanil!

G Imnamoen
renge amkh
[Fara 714 S=m
Shp Lol EisFadl

TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 10 to transmission range
switch is faulty.

4.

TEST OPTIONS

Dewn trahEmiwslon anpago In
high range?

Verify repair.

REASON FOR QUESTION

If transmission engages in high
range, fault  has  been
corrected.

Fir_ll no! corw;ign
Feapmal prac g
ard Ly
SepAnaRnr

%1

Faul snmclad
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WARNING

Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

11
VOLTAGE TEST Y

(1) Remove transmission range switch ! II

(Para 7-19. '

(2) Set multimeter select switch to VOLTS ' III

DC. 1] .

(3) Connect positive (+) multimeter lead to | 'ﬁx@“ﬁ
transmission range switch, terminal 2. L
(4) Connect negative (-) multimeter lead to

a known good ground.

(5) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(6) Set engine switch to ignition position

(TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (7) and (8)
below and repair wire 10 to \'l\
transmission speed switch (see d;:?
schematid Appendix F).

(b) If there are 22 to 24 vdc present, J]
perform Steps (7) and (B) below 2
and replace transmission speed
switch (Para 7-19). TERMINAL 2

(7) Set engine switch to off position.
(8) Set MAIN POWER switch to OFF
position.

% TRANEMISSION
I SPEED
SWITCH

S

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Set transmission range switch to HIGH

RANGE position (TM 10-3930-669-10).

(3) Observe and listen for speed and rpm
change.

(a) If transmission does not engage in
high range, fault not corrected.
Perform Steps (4) and (5) below
and repeat procedure and notify
Supervisor.

(b) If transmission operates, fault
corrected.

(4) Park forklift.
(5) Shut down engine.
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2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

25. ENGINE STARTS WITH TRANSMISSION ENGAGED.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(Item 1,

Multimeter (Item 2,
STE/ICE-R (Optional) (Item 14,

Jumper Wire

References
TM 10-3930-669-10

Equipment Condition

Engine OFF (TM 10-3930-669-10)

MAIN POWER switch OFF (TM 10-3930-669-10)

Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)

KNOWN INFO

24 vdc circuits operate.

TEST OPTIONS

Dol 1 Qe wEd A wilh
Imirraminslon In althar iorwerd
oF revares’t

POSSIBLE PROBLEMS

Operation test.

Wire 33 faulty.

Diode module DM1 faulty.
Wire 39 or wire 40 faulty.
Diode module DM2 faulty.
Wire 41 faulty.

Relay R3 ground wire faulty.

Relay R3 faulty.

REASON FOR QUESTION

Jo % Sk Ealibe
Faul

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.
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OPERATION TEST

1)
(2)
(3)
(4)
()

(6)

(7)
(8)

Set transmission control lever in forward

position (TM 10-3930-669-10).

Depress brake pedal (TM 10-3930-669-

10). Do not release.

Start engine (TM 10-3930-669-10).

Shut down engine.

Set transmission control lever in reverse

position.

Start engine.

(& If engine does not start with
transmission engaged in either
forward and reverse positions,
perform Steps (7) and (8) below and
go to Step 2 of this Fault.

(b) If engine starts with transmission
engaged in both forward and
reverse positions, perform Step (7)
below and go to Step 3 of this Fault.
Be sure to set transmission control
lever in position which engine
engages.

Shut down engine and release brake

pedal.

Set transmission control lever in neutral

position.
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TM 10-3930-669-20

25. ENGINE STARTS WITH TRANSMISSION ENGAGED (CONT).

KNOWN INFO

24 vdc circuits operate.
Wire 39 or wire 40 OK.
Diode module DM2 OK
Wire 41 OK.

Relay R3 ground wire OK.
Relay R3 OK.

POSSIBLE PROBLEMS

Wire 33 faulty.
Diode module DM 1 faulty.

KNOWN INFO

24 vdc circuits operate.
Wire 33 OK.
Diode module DM1 OK.

POSSIBLE PROBLEMS

Wire 39 or wire 40 faulty.
Diode module DM2 faulty.
Wire 41 faulty.

Relay R3 ground wire faulty.
Relay R3 faulty.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 33 is faulty. If wire 33 is

OK, diode module DM1 is [~
faulty.

TEST OPTIONS

Voltage test.
STEFICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 39 (forward) or wire 40 -
(reverse) is faulty.




WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
(3)
(4)
(5)

(7)

Remove diode module DM1 (Para 7-

33).

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

diode module DM1, terminal 2 cavity.

Connect negative (-) multimeter lead to

a known good ground.

Start engine (TM 10-3930-669-10).

(@) If there are not 22 to 24 vdc
present, perform Step (6) and (7)
below and repair wire 33 (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
perform Step (6) below and replace
diode module DM1 (6) Shut down
engine.

Install diode module DM1.

VOLTAGE TEST

1)
(2)
(3)

(4)
(5)
(6)

(7)
(8)

(9)

Remove diode module DM2 (Para 7-

33).

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

diode module DM2. terminal T2

(engages in forward) or terminal 4

(engages in reverse).

Connect negative (-) multimeter lead to

a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

(@) If there are not 22 to 24 vdc
present, perform Steps (7) through
(9) below and repair wire 39
(forward) or wire 40 (reverse) (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present,
wire 34 (forward) or wire 40
(reverse) is OK. Do not install
diode module.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Install diode module DM2.
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TM 10-3930-669-20

25. ENGINE STARTS WITH TRANSMISSION ENGAGED (CONT).

KNOWN INFO

24 vdc circuits operate.
Wire 33 OK.

Diode module DM1 OK.
Wire 39 or wire 40 OK.

POSSIBLE PROBLEMS

Diode module DM2 faulty.
Wire 41 faulty.

Relay R3 ground wire faulty.

Relay R3 faulty.

KNOWN INFO

24 vdc circuits operate.
Wire 33 OK.

Diode module DM1 OK.
Wire 39 or wire 40 OK.

Diode module DM2 OK.

POSSIBLE PROBLEMS

Wire 41 faulty.

Relay R3 ground wire faulty.

Relay R3 faulty.
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
diode module DM2 is faulty.

TEST OPTIONS

Continuity test.
STEACE-R #91.

REASON FOR QUESTION

If continuity is not present ,
wire 41 is faulty.




TM 10-3930-669-20

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between diode module
DM2. terminals 2 and 1 (forward) or
terminals 4 and 3 (reverse).
(&) If there is no continuity, replace
diode module DM2[(Para 7-33).
(b) If there is continuity, diode module
DM2 is OK. u LDMZ, TERMIMAL

DMz, TERMINAL T1 o3 T2 CAVITY
CAVITY e N

RELAY R1
TERMINAL

BE CAVITY T3 CAYITY

CONTINUITY TEST

(1) Ground diode module DM2, terminal 3.

(2) Remove relay R3[(Para 7-33].

(3) Set multimeter select switch to OHMS.

(4) Check continuity between relay R3,
terminal 86 cavity and a known good
ground.

(&) If there is no continuity, repair
replace wire 41 (see schematic
[Appendix F).

(b) If there is continuity, wire 41 is OK.
Go to Step 6 of this Fault.

(5) Install diode module DM2 [[Para 7-33).
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25. ENGINE STARTS WITH TRANSMISSION ENGAGED (CONT).

KNOWN INFO

24 vdc circuits operate.
Wire 33 OK.

Diode module DM1 OK.
Wire 39 or wire 40 OK.

Diode module DM2 OK.
Wire 41 OK.

POSSIBLE PROBLEMS

Relay R3 ground wire faulty.
Relay R3 faulty.
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KNOWN INFO

24 vdc circuits operate.
Wire 33 OK.

Diode module DM1 OK.
Wire 39 or wire 40 OK.
Diode module DM2 OK.
Wire 41 OK.

Relay R3 ground wire OK.
Relay R3 OK.

POSSIBLE PROBLEMS

7
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present,
relay R3 ground wire is faulty.
If ground wire is OK, relay R3
is faulty.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If engine does not start with
transmission engaged, fault
has been corrected.




CONTINUITY TEST

(1)
(2)

(3)

Set multimeter select switch to OHMS.

Check continuity between relay R3,

terminal 85 and a known good ground.

(a) If there is no continuity, repair relay
R3 ground wire (see schematic
[Appendix F).

(b) If there is continuity, replace relay

R3.
Install relay R3 (Para 7-33).

VERIFY REPAIR

1)
(2)

(3)
(4)

(5)
(6)

Set transmission control lever in forward

position (TM 10-3930-669-10).

Start engine (TM 10-3930-669-10).

(@ If engine does not start with
transmission engaged, go to Step
(3) below.

(b) If engine starts with transmission
engaged, fault not corrected.
Perform Steps (5) and (6) below
and repeat procedure and notify

Supervisor.

Set transmission control lever in reverse

position.

Start engine.

(@ If engine does not start with
transmission engaged, fault
corrected. Perform Steps (5) and
(6) below.

(b) If engine starts with transmission
engaged, fault not corrected.
Perform Steps (5) and (6) below
and repeat procedure and notify
Supervisor.

Set transmission control lever in neutral

position.

Shut down engine.
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TM 10-3930-669-20

2-14. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT).

26. ELECTRICAL SYSTEM DOES NOT MAINTAIN A CHARGE.

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic's: Automotive Engine OFF (TM 10-3930-669-10)
(Item 1, MAIN POWER switch OFF (TM 10-3930-669-10)
Multimeter (Item 2, Parking brake applied (TM 10-3930-669-10)
STE/ICE-R (Optional) (Item 14,[Appendix B} Wheels chocked (TM 10-3930-669-10)
References

TM 10-3930-669-10

1'_'!':'I'AHTP
Y
KNOWN INFO L - TEST OPTIONS
PFopyl BLLFFERE)
Engine operates. ke el STE/ICE-R #73 and #75.
O Butey i Pl e taesa
POSSIBLE PROBLEMS REASON FOR QUESTION
Batteries faulty. Batteries may not have
Alternator faulty. capacity to crank engine even
Alternator power wire faulty. though 12 and 24 vdc may be
Wire 34 faulty. measured.
Relay R1 ground wire faulty.

Relay R1 faulty.
Regulator faulty.
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TM 10-3930-669-20
WARNING

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

SECOND POYWER

FIRST POWER CAHLE
NOTE CABLE '

If test Error occurs, refer to Appendix
J, TM 9-4910-571-12&P.

STE/ICE-R #73 AND 75 TEST

(1) Disconnect connector P10 from fuel

solenoid connector[(Para 7-36).

(2) Perform Confidence Test (TM 9-4910-

571-12&P).

(3) Set MAIN POWER switch to ON
position (TM 10-3930-669-10).
(4) Set engine switch to start position until

OFF is displayed on VTM.

(&) If between 13 milliohms or below
are not displayed, perform Steps (5)
through (8) below and replace
battery [Para 7-48).

(b) If 13 milliohms or below are
displayed, go to Step (5) below.

(5) Set engine switch to off position (TM 10-

3930-669-10).

(6) Set engine switch to start position until

OFF is displayed on VTM.

(&) If 50 milliohms/sec or below are not
displayed. perform Steps (7) and
(8) below and replace battery
[7-47).

(b) If 50 milliohms/sec or below are
displayed, battery is OK.

(7) Set MAIN POWER switch to OFF
position.

(8) Connect connector P10 to fuel shutoff
solenoid connector.
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TM 10-3930-669-20

26. ELECTRICAL SYSTEM DOES NOT MAINTAIN A CHARGE (CONT).

KNOWN INFO

Engine operates.
Batteries OK.

LB

TEST OPTIONS

Dty s e,
o Faow 1 2R

Ars 27 o 24 vic messured xl

POSSIBLE PROBLEMS

Alternator faulty.
Alternator power wire faulty.
Wire 34 faulty.

Relay R1 ground wire faulty.

Relay R1 faulty.
Regulator faulty.

ralay A, iermined M0 cawlky?

Voltage test.
STEACE-R #89.

REASON FOR QUESTION

KNOWN INFO

Engine operates.
Batteries OK.
Alternator OK.

POSSIBLE PROBLEMS

Alternator power wire faulty.
Wire 34 faulty.

Relay R1 ground wire faulty.
Relay RI faulty.

Regulator faulty.

If 22 to 24 vdc (field voltage) is
not present. alternator is
faulty.

Mrrlem aller e
IPRR T2 0
iy vol P Sl

a .
[
Mg WM ]
i Filjm 7 TR

TEST OPTIONS

AR 2310 24 voie mensured Al
allametor, Iarminal =1

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

i s ok TuTH
[t LR S
Soraemler dparapndie
E1 o Hep ol
ris FeH
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If 22 to 24 vdc are not present,
alternator power wire is faulty. |~
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

(1) Remove relay R1 [(Para 7-33).

(2) Connect relay R1, terminals 30 and 87.

(3) Set multimeter select switch to VOLTS DC.

(4) Connect positive (+) multimeter lead to relay R1,

terminal 30.

(5) Connect negative (-) multimeter lead to a known
good ground.
(6) Start engine (TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc present, perform
Steps (7) and (8) below and replace alternator
(Para7-2).

(b) If there are 22 to 24 vdc present, alternator is
OK.

(7) Shut down engine.
(8) Install relay R1.

VOLTAGE TEST

(1) Set multimeter select switch to VOLTS DC.
(2) Connect positive (+) multimeter lead to alternator,
terminal B+.
(3) Connect negative (-) multimeter lead to a known
good ground.
(4) Start engine (TM 10-3930-669-10).
(a) If there are not 22 to 24 vdc present, perform
Step (5) below and go to Step 4 of this Fault.
(b) If there are 22 to 24 vdc present, perform Step
(5) below and replace alternator power wire
(See schemati¢ Appendix F).
(5) Shut down engine.

2-285
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TM 10-3930-669-20

26. ELECTRICAL SYSTEM DOES NOT MAINTAIN A CHARGE (CONT).

KNOWN INFO

Engine operates.
Batteries OK.

Alternator OK.

Alternator power wire OK.

4.

POSSIBLE PROBLEMS

Wire 34 faulty.

Relay R1 ground wire
faulty.

Relay R1 faulty.
Regulator faulty.

YA
Faip Weplirey
0 P o OBy

Hre 22 1o 24 vwdo menaured at
ralmy R, terminal 867

Fomilowr wink 24 | g
whematc Appards
Fl. St Skap 7o
llw% Fall,

&

KNOWN INFO

Engine operates.
Batteries OK.

Alternator OK.

Alternator power wire OK.
Wire 34 OK.

By conlinuly mampured
Bty riliey 1, tetrmunt B
wrvd] & Kawn gooed grapnd?

POSSIBLE PROBLEMS

Relay R1 ground wire
faulty.

Relay R1 faulty.

Regulator faulty.

Fapl e ralay A1
JrHan AT
[3ab sChamans

Apgantia F). (=0 ta
Sigp 7 al bns Fault
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not &

present, wire 34 is faulty.

TEST OPTIONS

Continuity test.
STEACE-R #91.

REASON FOR QUESTION

If continuity is not present,
relay R1 ground wire is
faulty.




WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

(1) Remove relay R1[(Para 7-33).

(2) Set multimeter select switch to VOLTS DC.

(3) Connect positive (+) multimeter lead to relay R1,
terminal 86.

(4) Connect negative (-) multimeter lead to a known
good ground.

(5) Set MAIN POWER switch to ON position (TM 10-
3930-669-10).

(6) Set engine switch to ignition position (TM 10-3930-
669-10).

(a) If there are not 22 to 24 vdc present, perform
Steps (7) and (8) below and repair wire 34 (see
schematid Appendix F).

(b) If there are 22 to 24 vdc present, wire 34 is OK.
(7) Set engine switch to oft position.

(8) Set MAIN POWER switch to OFF position.

CONTINUITY TEST

(1) Set multimeter select switch to OHMS.
(2) Check continuity between relay R1, terminal 85 and
a known good ground.

(a) If there is no continuity, replace relay R1 ground
wire (See schemati¢ Appendix F).

(b) If there is continuity, relay R1 ground wire is OK.
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TM 10-3930-669-20

26. ELECTRICAL SYSTEM DOES NOT MAINTAIN A CHARGE (CONT).

KNOWN INFO

Engine operates.
Batteries OK.

Alternator OK.

Alternator power wire OK.
Wire 34 OK.

Relay R1 ground wire OK.

POSSIBLE PROBLEMS

Relay R1 faulty.
Regulator faulty.

G

Ars 22 1o 24 voie mesaured
hatwaan ralay AT,
tarminale 86 and 457

Paplace ratay K1
Pary 7331 G i

S HE | l'B!;II.ﬂBIIIH'
IPara *-%1 0o
S 7 el IF1s Faul.

¥,

Doaa electrical aystem
HimIia g7

KNOWN INFO

Engine operates.
Batteries OK.

Alternator OK.

Alternator power wire OK.
Wire 34 OK.

Relay R1 ground wire OK.
Relay R1 OK.

Regulator OK.

k¥ Pl Glslurs
el Kl iy
Syl [ PUHCF

POSSIBLE PROBLEMS

Eaudl camachad.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
relay R1 is faulty. If relay R1 is
OK, regulator is faulty.

Shed 7l Ihis Fadl.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

Faull n eGmscied.

If electrical system maintains a
charge, fault has been
corrected.




VOLTAGE TEST

(1) Set multimeter select switch to VOLTS DC.
(2) Check voltage between relay R1, terminals 86 and
85.

(a) If 22 to 24 vdc are not present, replace relay R1.

(b) If 22 to 24 vdc are present, replace regulator
(Para 7-5).
(3) Install relay R1 (Para 7-33).

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Observe ammeter for declining amperage.

(a) If amperage declines, fault not corrected.
Perform Step (4) below and repeat procedure and
notify Supervisor.

(b) If amperage does not decline, go to Step (3)
below.

(3) Shut down engine and restart engine.

(a) If engine does not start, repeat procedure and
notify Supervisor.

(b) If engine starts, fault corrected.

(4) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20
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2-15. TRANSMISSION SYSTEM TROUBLESHOOTING.

TM 10-3930-669-20

This paragraph covers Transmission Troubleshooting. The Transmission Fault Index, [Table 2-6, lists faults for the
transmission of the forklift.

Table 2-6. Transmission Fault Index

Fault No. Troubleshooting Procedure Page
1. Transmission Malfunctions in NEULral .........co.ooeeeeeeee oo
2. Transmission Malfunctions in FOrward..............ooovvieiee e | 2-298
3. Transmission Malfunctions in REVErSE. ........covveeviiiiiiiiiiieeeeeecee 2-310
4, Transmission Malfunctions in Forward and Reverse........cccocccveeeevean.
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TM 10-3930-669-20

2-15. TRANSMISSION TROUBLESHOOTING (CONT).

1. TRANSMISSION MALFUNCTIONS IN NEUTRAL.

INITIAL SETUP

Tools and Special Tools

References

Tool Kit, General Mechanic's: Automotive

(Item 1

Materials/Parts
Oil, Lubricating (MIL-L-2104)

TM 10-3930-669-10
LO 10-3930-669-12

Equipment Condition

MAIN POWER switch OFF (TM 10-3930-669-10)

(Item 25Appendix C) Engine OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)
Wheels chocked (TM 10-3930-669-10)
TEST OPTIONS
ETART i i )
Visual inspection.
KNOWN INFO REASON FOR QUESTION
Transmission control switches OK. 1 If clutch plates are warped or
Transmission operates normally -

in forward and reverse.

Wy larkilk fepn o7 Formard oF
FREMWART MOV MTHL SR

POSSIBLE PROBLEMS

Irareamianion [k In naLiral?

Warped clutch plates.

Pump assembly, sprag, or sprag
races are worn.

Low transmission oil level.

damaged, transmission will
malfunction in neutral.

(v3) armrarcs
9
b4
2-292
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VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever to forward and reverse
position and observe forklift for forward or rearward
movement (TM 10-3930-669-10).

(a) If forklift is not free of forward or rearward
movement, perform Step (3) below and notify DS
Maintenance.

(b) If forklift is free of forward or rearward
movement, clutch plates are OK. Perform Step (3)
below and go to Step 2 of this Fault.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

1. TRANSMISSION MALFUNCTIONS IN NEUTRAL (CONT).

KNOWN INFO

Transmission control switches OK
Transmission operates normally in
forward and reverse.
Clutch plates are OK.

POSSIBLE PROBLEMS

Pump assembly, sprag, or sprag
races are worn.
Low transmission oil level.

2,

11 temmmminaban aalte
Eaceanve In neglraE?

30 13 Slea A cf
'y FaiL

Faull nt sourpcing
Fdpeal procadurn
i fsliby SLparacar

KNOWN INFO

Transmission control switches OK.

Transmission operates normally in

forward and reverse.

Clutch plates are OK.

Pump assembly, sprag, or sprag
races are OK.

POSSIBLE PROBLEMS

Low transmission oil level.

3.
bt 1A
Fuppe whRum
o Pggh n- Yo
M trangmiszkon ot level
cameel?

A cll ta
IrAnmmIE S oM

T30 | Shen o o
ihjz Fan
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TEST OPTIONS

Audible inspection.

REASON FOR QUESTION

If transmission is noisy in neutral
only, the pump assembly, sprag,
Or sprag races are worn.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If transmission oil level is low,
transmission will not function
correctly in neutral.

(TR A 0-30 0B 10,
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WARNING

TM 10-3930-669-20

*Allow transmission to cool before performing maintenance. If necessary, use insulated pads and gloves.

*Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled oil with rags.

AUDIBLE INSPECTION

(1) Start engine (TM 10-3930-669-10).
(2) Listen to transmission for excessive noise.

(8 If transmission is not excessively noisy,
perform
Step (3) below and go to Step 3 of this Fault.

(b) If transmission is excessively noisy, fault not
corrected. Perform Step (3) below. Repeat
procedure
and notify Supervisor.

(3) Shut down engine.

VISUAL INSPECTION

Check transmission oil level (TM 10-3930-669-10),

(&) If transmission oil level is low, add oil to
correct
level.

(b) If transmission oil level Is OK, go to Step 4 of
this
Fault.
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TM 10-3930-669-20

1. TRANSMISSION MALFUNCTIONS IN NEUTRAL (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in forward and reverse.

Clutch plates are OK.

Pump assembly, sprag, or sprag
races are OK.

Transmission oil level OK.

4,

ek trmmamignlgn oparate
normsly n neuiml?

POSSIBLE PROBLEMS

Fautc el Ginres: (a0
Fepl procedure
and rowfy Separedce

Faudl cormcind.
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates
normally in neutral, fault has
been corrected.




VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).

(2) Operate and observe forklift

movement and listen to transmission operation
(TM 10-3930-669-10).

(a) If transmission does not operate normally,
fault not corrected. Perform Step (3) below.
Repeat procedure and notify Supervisor.

(b) If transmission operates normally, fault
corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-15. TRANSMISSION TROUBLESHOOTING (CONT).

2. TRANSMISSION MALFUNCTIONS IN FORWARD.

INITIAL SETUP

Tools and Special Tools References
Tool Kit, General Mechanic's: Automotive TM 10-3930-669-10
(Item 1, LO 10-3930-669-12

STE/ICE-R (Item 14,[Appendix B]
Pressure Test Kit (Item 2,[Appendix B)

Materials/Parts Equipment Condition
Oil, Lubricating (MIL-L-2104) MAIN POWER switch OFF (TM 10-3930-669-10)
(Item 25, |Appendix C) Engine OFF (TM 10-3930-669-10)

Parking brake applied (TM 10-3930-669-10)

Personnel Required
Two

KNOWN INFO

TEST OPTIONS

Transmission control switches OK.
Transmission operates normally in Visual inspection.
neutral and reverse.

Transmission oil temperature 1 REASON FOR QUESTION
gauge OK. -

Tachom_ete_zr OK. _ b bariilf P o Rrward o If forklift fails to move forward
T(;z;\(nsmlssmn forward solenoid Mﬂ“mm'l‘,? when transmission control lever is

set to forward position, clutch may
be seized.

POSSIBLE PROBLEMS

Clutch seized.
Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure. Mok DS
Internal transmission oil leaks. o) L L
Engine idle speed too high.
Transmission oil pressure too high.
Clutch plates warped.

Broken, pitted, or cracked gear EEB
teeth.
¥

2-298

https://www.forkliftpdfmanuals.com/



VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).
(2) Place transmission control lever in the forward
position and observe forklift for forward movement (TM
10-3930-669-10).

(a) If forklift does not have forward movement,
perform Step (3) below and notify DS
Maintenance.

(b) If forklift does have forward movement, clutch
is OK.
(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2. TRANSMISSION MALFUNCTIONS IN FORWARD (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

POSSIBLE PROBLEMS

Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure.
Internal transmission oil leaks.
Engine idle speed too high.
Transmission oil pressure too
high.

Clutch plates warped.

Broken, pitted, or cracked gear
teeth.

KNOWN INFO

Transmission control switches
OK.

Transmission operates
normally in neutral and
reverse.

Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is
not too high.

Clutch plates OK.

Gear teeth OK.

POSSIBLE PROBLEMS

Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure.
Internal transmission oil leaks.

2

TEST OPTIONS

Ooes IrmnEmiEsion sng
Ith Slowly whan trememiation
cormird lever 13 plagnd M He

Visual inspection.

‘orvwerd poadian ?

REASON FOR QUESTION

T M Dlep boo?

If transmission engages too
slowly, transmission may have
low oil level, leaks, Ilow
transmission oil pressure, or
internal mechanical failure.

11y F el

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If transmission is leaking oil,
transmission will engage toQ |
slowly.

3.
pelr:t o
Pasc wafimd
“u's Paph 2 37"

& branminalam ires of Baks?

Fachiby 005
L1y clmnance
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WARNING

TM 10-3930-669-20

Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled oil with rags.

VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).
(2) Set transmission control lever to
forward position (TM 10-3930-669-10).
(3) Observe forklift for forward
engagement of transmission.

(a) If forklift does not engage too
slowly, perform Steps (4) and (5)
below and go to Step 6 of this
Fault.

(b) If transmission engages too
slowly, perform Steps (4) and (5)
below and go to Step 3 of this
Fault.

(4) Apply parking brake.
(5) Place transmission control lever in the
neutral position.

VISUAL INSPECTION

(1) Release parking brake
(TM 10-3930-669-10).
(2) Place transmission control lever in the
forward position (TM 10-3930-669-10).
(3) Move forklift forward approximately
10 ft (3 m) and observe surface which
forklift was parked on for transmission
oil.

(a) If transmission oil is present,
transmission has oil leaks.
Perform Step (4) below and notify
DS Maintenance.

(b) If no transmission oil is present,
transmission is not leaking.
(4) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2. TRANSMISSION MALFUNCTIONS IN FORWARD (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission forward solenoid
OK.

Tachometer OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

Transmission is not leaking oil.

|

' 4, wr TEST OPTIONS
G o
P 1321 Visual inspection.

REASON FOR QUESTION

Iy rgmemiesion ol Wkl lowT

Il transmission oil level is low,
transmission will engage too
slowly.

Go by SlBE S of
s Faak

POSSIBLE PROBLEMS

TEST OPTIONS

Transmission oil level low.
Transmission oil pressure low.
Internal transmission oil leaks.

Pressure test and
STE/ICE-R #10.

S
Ira a0

M 10993056, 0
01 12 Siwp 11 491 i

~auH

REASON FOR QUESTION

If transmission oil pressure is

KNOWN INFO

5 low, transmission may have

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission forward solenoid
OK.

Tachometer OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

Transmission is not leaking oil.
Transmission oil level OK.

P S— oll prewsurs internal mechanical failure.
baloew 10 pil {85 kPup when

srghs (L rnnlng o 1,306
e

"wridy O
m BEL LT R

POSSIBLE PROBLEMS

Transmission oil pressure low.
Internal transmission oil leaks.

Sdudl ned coriecind
AP Bty
ard nohhe Sanardpol,

2-302

https://www.forkliftpdfmanuals.com/



WARNING

TM 10-3930-669-20

Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled fuel or oil with rags.

VISUAL INSPECTION

Check transmission oil level

(TM 10-3930-669-10).

(a) If transmission oil level is OK,
go to Step 5 of this Fault.

(b) If transmission oil level is low,
add oil to correct level.

PRESSURE TEST AND STEACE-R #10

(1) Remove cap from tachometer drive.
(2) Install pulse tachometer on
tachometer drive.

(3) Remove floor plate (Para 15-12).
(4) Remove plug from transmission.

(5) Start engine (TM 10-3930-669-10).

TRANSMISSEION
DIFSTICK

(a) If 10 psi (69 kPa) is not
displayed. perform Steps (6), (7)
and (8) below. Repeat procedure
and notify Supervisor.

(b) If 10 pass (69 kPa) is displayed,
transmission oil pressure is OK.
(6) Shut down engine.
(7) Remove pulse tachometer from
tachometer drive.
(8) Install cap on tachometer drive.

2-303

https://www.forkliftpdfmanuals.com/




TM 10-3930-669-20

2. TRANSMISSION MALFUNCTIONS IN FORWARD (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

5.

Cows irmnemisalon engage
100 harahiy wieen
tranemiaalan conird Hver
I plisime] i thae forymrd
pak|lion®

Som Slop 9 of
Ihad Faut

POSSIBLE PROBLEMS

Engine idle speed too high.
Transmission oil pressure too
high.

Clutch plates warped.

Broken, pitted, or cracked gear
teeth.

L 4

7.

KNOWN INFO

H dngire kdle npeed batwssn

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Clutch plates OK.

Gear teeth OK.

524 te TSI

Adj.rs anging ite

w2 Slep 14 o hid
Faup

POSSIBLE PROBLEMS

Engine idle speed too high.
Transmission oil pressure too
high.
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting
continues.

TEST OPTIONS

STE/ACE-R #10.

REASON FOR QUESTION

If engine idle speed is above <

750 rpm, transmission will
engage too harshly.

Apemee] | Py 4-7) 30




VISUAL INSPECTION

(1) Release parking brake (TM 10-3930-669-
10).

(2) Place transmission control lever to the
forward position and observe the forklift (TM
10-3930-669-10).

(a) If transmission does not engage too
harshly, perform Step (4) below and go to
Step 9 of this Fault.

(b) If transmission engages too harshly,
perform Steps (3) through (5) below and go
to Step 7 of this Fault.

(3) Shut down engine (TM 10-3930-669-10).
(4) Apply parking brake.
(5) Chock wheels (TM 10-3930-669-10).

STEFICE-ICE-R #10

(1) Remove cap from tachometer drive.

(2) Install pulse tachometer on tachometer
drive.

(3) Start engine (TM 10-3930-669-10).

(4) Observe VTM for results.

(&) If 625 to 750 rpm is not displayed,
perform Steps (5) and (6) below and adjust
engine idle speed[(Para 4-7).

(b) If 625 to 750 rpm is displayed,
perform Steps (5) through (7) below, engine
idle is OK.

(5) Shut down engine.

(6) Remove pulse tachometer from
tachometer drive.

(7) Install cap on tachometer drive.

TM 10-3930-669-20

TACHOMETER
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TM 10-3930-669-20

2. TRANSMISSION MALFUNCTIONS IN FORWARD (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Engine idle speed OK.

Clutch plates OK.

Gear teeth OK.

POSSIBLE PROBLEMS

Transmission oil pressure too
high.

8.

Iy bt mingfon ol presaurs
above 4D pak (27 kPa] whan
engEne b runmdng st 1,300
remt

Faull ral cairgelon
Aapnl fraced s
oKl NPy Supmrnasor

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Hinly 5
[TET LT ]
9.
Cows forkit move torward
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POSSIBLE PROBLEMS

Clutch plates warped.
Broken, pitted, or cracked gear
teeth.
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TEST OPTIONS

REASON FOR QUESTION

If transmission oil pressure is
too high, transmission will
engage too harshly.

TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If clutch plates are warped,
forklift will move forward slowly
when the transmission control
lever is placed in the forward
position.




PRESSURE TEST AND STE/ICE-R #10

(1) Remove cap from tachometer drive.
(2) Install pulse tachometer on tachometer
drive.
(3) Remove floor plate (Para 15-12).
(4) Remove plug from transmission.
(5) Start engine (TM 10-3930-669-10).
(6) Observe VTM for results.
(&) If 625 to 750 rpm is not displayed,

perform Steps (5) and (6) below and adjust
engine idle speed.

(b) If 625 to 750 rpm is displayed, perform
Steps (7) through (9) below, engine idle is OK.
(7) Shut down engine.

(8) Remove pulse tachometer from tachometer
drive.
(9) Install cap on tachometer drive.

VISUAL INSPECTION

(1) Release parking brake (TM 10-3930-669-
10).

(2) Place transmission control lever in the
forward position and observe forklift forward
movement (TM 10-3930-669-10).

(a) If forklift does not move forward too
slowly, perform Step (3) below and go to Step
10 of this Fault.

(b) If forklift moves forward too slowly,
perform Step (3) below and notify DS
Maintenance.

(3) Shut down engine (TM 10-3930-669-10).

TM 10-3930-669-20

TACHOMETER
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TM 10-3930-669-20

2. TRANSMISSION MALFUNCTIONS IN FORWARD (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failure.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

10,
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POSSIBLE PROBLEMS

Broken, pitted, or cracked gear
teeth.

1.

Cloms SAMBMIBARNn apeaesia
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KNOWN INFO

tranam|yelon coniral Mver s

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Tachometer OK.

Transmission forward solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failure.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

pinced |k e Barward
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POSSIBLE PROBLEMS
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TEST OPTIONS

Audible inspection.

REASON FOR QUESTION

If transmission is excessively
noisy, gear teeth may be
broken, pitted, or cracked.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates
normally when the
transmission control lever is
placed in the forward position,
fault has been corrected.




AUDIBLE INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Place transmission control lever in the
forward position and listen to transmission
(TM 10-3930-669-10).

(a) If transmission makes excessive
noise, perform Step (3) below and notify
DS Maintenance.

(b) If transmission does not make
excessive noise, transmission is OK.

(3) Shut down engine.

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).

(2) Place transmission control lever in the
forward position and observe forklift (TM
10-3930-669-10).

(a) If transmission does not operate
normally, fault not corrected. Perform
Step (3) below. Repeat procedure and
notify Supervisor.

(b) If transmission operates normally,
fault corrected.

(3) Shut down engine.
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TM 10-3930-669-20

2-15. TRANSMISSION TROUBLESHOOTING (CONT).

3. TRANSMISSION MALFUNCTIONS IN REVERSE.

INITIAL SETUP

Tools and Special Tools References
Tool Kit, General Mechanic's: Automotive TM 10-3930-669-10
(Item 1, LO 10-3930-669-12

STE/ICE-R (Item 14,[Appendix B}
Pressure Test Kit (Item 2,[Appendix B)
Equipment Condition
Materials/Parts MAIN POWER OFF F(M 10-3930-669-10)
QOil, lubricating (MIL-L-2104) Engine switch OFF (TM 10-3930-669-10)
(Item 25,

Personnel Required

Parking brake applied (TM 10-3930-669-10)

Two
KNOWN INFO TEST OPTIONS

Transmission control switches Visual inspection.
OK.
Transmission operates normally REASON FOR QUESTION
in neutral and forward.
Transmission oil temperature 1. If forklift fails to move rearward
gauge OK. when transmission control lever
Transmission reverse solenoid Doaa forid|f mavs Murwird ' iti
o WHAT ITMRAAESGH GOl > ;;tbte? reverse position, clutch
Tachometer OK. :::mnglmd n tha reverss

POSSIBLE PROBLEMS

Clutch seized.

Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure.
Internal transmission oil leaks.
Engine idle speed too high.
Transmission oil pressure too
high.

Clutch plates warped.

Broken, pitted, or cracked gear
teeth.

2-310
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VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Place transmission control lever to the
reverse position and observe forklift for
rearward movement (TM 10-3930-669-10).

(8 If forklift does not have rearward
movement, perform Step (3) below and notify
DS Maintenance.

(b) If forklift does have rearward movement.
Perform Step (3) below and go to Step 2 of this
Fault.

(3) Shut down engine.
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TM 10-3930-669-20

3. TRANSMISSION MALFUNCTIONS IN REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and forward.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

POSSIBLE PROBLEMS

Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure.
Internal transmission oil leaks.
Engine idle speed too high.
Transmission oil pressure too
high.

Clutch plates warped.

Broken, pitted, or cracked gear
teeth.

KNOWN INFO

2.
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

If transmission engages too
slowly it may have low oil level,
leaking, low transmission oil
pressure, or internal mechanical
failure.

TEST OPTIONS

Visual inspection.

Transmission control switches
OK.

Transmission operates normally
in neutral and forward.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

3. —
YRLARS Y
Bund i AFRI G
! on Fem23]
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POSSIBLE PROBLEMS

Transmission oil leaks.
Transmission oil level low.
Low transmission oil pressure.
Internal transmission oil leaks.

Mality 05
Mainlgndemdy
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REASON FOR QUESTION

If transmission is leaking oil,
transmission will engage too
slowly.




WARNING

TM 10-3930-669-20

Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled fuel or oil with rags.

VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever to reverse
position and observe forklift rearward
engagement of transmission (TM 10-3930-
669-10).

(a) If forklift does not engage too slowly,
perform Steps (3) and (4) below and go to
Step 6 of this Fault.

(b) If transmission does engage too
slowly, perform Steps (3) and (4) below and
go to Step 3 of this Fault.

(3) Apply parking brake.
(4) Set transmission control lever to neutral
position.

VISUAL INSPECTION

(1) Release parking brake (TM 10-3930-669-
10).

(2) Set transmission control lever to reverse
position (TM 10-3930-669-10).

(3) Move forklift rearward approximately 10 ft
(3 m) and observe surface on which forklift
was parked for transmission oil.

(& If transmission oil is present,
transmission has oil leaks. Perform Step (4)
below and notify DS Maintenance.

(b) If no transmission oil is present,
transmission is free from leaks.

(4) Shut down forklift.
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TM 10-3930-669-20

3. TRANSMISSION MALFUNCTIONS IN REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and forward.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

Transmission is not leaking oil.

POSSIBLE PROBLEMS

Transmission oil level low.
Transmission oil pressure low.
Internal transmission oil leaks.

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and forward.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch plates OK.

Gear teeth OK.

Transmission is not leaking oil.
Transmission oil level OK.

POSSIBLE PROBLEMS

Transmission oil pressure low.
Internal transmission oil leaks.

4. ——
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TEST OPTIONS

Visual inspection.
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1his Faud,

REASON FOR QUESTION

If transmission oil level is
low,

transmission will engage too
slowly.
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TEST OPTIONS

Pressure test and
STE/ICE-R 010.

REASON FOR QUESTION

If transmission oil pressure is
low, transmission may have
internal mechanical failure
and

transmission will engage too
slowly.




TM 10-3930-669-20

WARNING

*Allow transmission to cool before performing maintenance. If necessary, use insulated pads and gloves.

*Transmission oil is slippery and can cause falls. To avoid injury, wipe up spilled oil with rags.

VISUAL INSPECTION

Check transmission oil level (TM 10-3930-669-
10).

(a) If transmission oil level is OK, Go to
Step 5 of this Fault.

(b) If transmission oil level is low, add oil to
correct level.

e

TRANSHESSION
DIFSTICK

PRESSURE TEST AND STEACE-R #10

(1) Remove cap from tachometer drive.

(2) Remove floor plate (Para 15-12).

(3) Remove plug from transmission.

(4) Power up STE/ICE-R VTM in the TK mode
(TM 9-4910-571-12&P).

(5) Start engine (TM 10-3930-669-10).

(6) Observe VTM for results.

(@ If 625 to 750 rpm is not displayed,
perform Steps (7) and (8) below and adjust
engine idle speed|(Para 4-7).

(b) If 625 to 750 rpm is displayed, perform
Steps (7) through (9) below, engine idle is OK.
(7) Shut down engine.

(8) Remove pulse tachometer from tachometer
drive.
(9) Install cap on tachometer drive.
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TM 10-3930-669-20

3. TRANSMISSION MALFUNCTIONS IN REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

6.
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POSSIBLE PROBLEMS

Engine idle speed too high.
Transmission oil pressure too
high.

Clutch plates warped.

Broken, pitted, or cracked gear
teeth.

h i
7.
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KNOWN INFO

W% g 5P rpm¥

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Clutch plates OK.

Gear teeth OK.
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POSSIBLE PROBLEMS

Engine idle speed too high.
Transmission oil pressure too
high.
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TEST OPTIONS

Visual inspection.
REASON FOR QUESTION

If engine idle speed or
transmission oil pressure is too
high, transmission will engage
too harshly.

TEST OPTIONS

STE/ICE-R #10.

REASON FOR QUESTION

If engine idle speed is above
750 rpm, transmission will
engage too harshly.




VISUAL INSPECTION

(1) Release parking brake (TM 10-3930-669-10).
(2) Set transmission control lever to reverse position
and observe engagement.

(a) If transmission does not engage too harshly,
perform Step (3) below and go to Step 9 of this Fault.

(b) If transmission engages too harshly, perform
Step (3) below and go to Step 7 of this Fault.
(3) Shut down forklift (TM 10-3930-669-10).

STE/ICE-R #10

(1) Remove cap from tachometer drive.
(2) Install pulse tachometer on tachometer drive.
(3) Remove floor plate [Para 15-12).
(4) Remove plug from transmission.
(5) Connect a 0 to 2,000 psi (0-13,790 kPa) pressure
gauge to transmission.
(6) Start engine (TM 10-3930-669-10).
(7) Observe VTM for results.

(a) If 625 to 750 rpm is not displayed, perform Steps
(8) and (9) below and adjust engine idle speed (Para 4-
7).

(b) If 625 to 750 rpm is displayed, perform Steps (8)
through (10) below, engine idle is OK.
(8) Shut down engine.
(9) Remove pulse tachometer from tachometer drive.
(10) Install cap on tachometer drive.
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TM 10-3930-669-20

3. TRANSMISSION MALFUNCTIONS IN REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Engine idle speed OK.

Clutch plates OK.

Gear teeth OK.
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POSSIBLE PROBLEMS

Transmission oil pressure too
high.

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failures.

Engine idle speed OK.
Transmission oil pressure is not
too high.
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TEST OPTIONS

Pressure test and
STE/ICE-R #10.

REASON FOR QUESTION

If transmission oil pressure is
too high, transmission will
engage too harshly.

TEST OPTIONS

Visual inspection.
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POSSIBLE PROBLEMS

Clutch plates warped.
Broken, pitted, or cracked gear
teeth.
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REASON FOR QUESTION

If clutch plates are warped,
forklift will move rearward slowly
when the transmission control
lever is placed in the reverse
position.




PRESSURE TEST AND STEAICE-R #10

(1) Remove cap from tachometer drive.
(2) Install pulse tachometer on tachometer drive.
(3) Remove floor plate (Para 15-12).
(4) Remove plug from transmission.
(5) Start engine (TM 10-3930-669-10).
(6) Observe VTM for results.
(a) If 625 to 750 rpm is not displayed, perform Steps
(7) and (B) below and adjust engine idle speed (Para 4-
7).
(b) If 625 to 750 rpm is displayed. perform Steps (7)
through (10) below, engine idle is OK.
(7) Shut down engine.
(8) Remove pulse tachometer from tachometer drive.
(9) Install cap on tachometer drive.

VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).
(2) Set transmission control lever in reverse position and
observe forklift rearward movement (TM 10-3930-669-
10).
(a) If forklift does not move rearward too slowly,
perform Step (3) below and go to Step 10 of this Fault.
(b) If forklift moves rearward too slowly, perform
Step (3) below and notify DS Maintenance.
(3) Shut down engine.
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TM 10-3930-669-20

3. TRANSMISSION MALFUNCTIONS IN REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Tachometer OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failure.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch OK.

1.
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POSSIBLE PROBLEMS

Broken, pitted, or cracked gear
teeth.
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KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral and reverse.
Transmission oil temperature
gauge OK.

Transmission reverse solenoid
OK.

Clutch OK.

Transmission is not leaking oil.
Transmission oil level OK.
Transmission oil pressure is not
low.

Transmission has no internal
mechanical failure.

Engine idle speed OK.
Transmission oil pressure is not
too high.

Clutch OK.

Gear teeth OK.
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POSSIBLE PROBLEMS
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TEST OPTIONS

Audible inspection.

REASON FOR QUESTION

If transmission is excessively
noisy, gear teeth may be broken,
pitted, or cracked.

TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates normally
when the transmission control
lever is set in reverse position,
fault has been corrected.

e



AUDIBLE INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever in reverse
position and listen to transmission (TM 10-3930-
669-10).

(&) If transmission makes excessive noise,
perform Step (3) below and notify DS
Maintenance.

(b) If transmission does not make excessive
noise, transmission is OK.

(3) Shut down engine.

VERIFY REPAIR

(1) Start engine (TM 10-3930-669-10).
(2) Set transmission control lever in reverse
position and observe forklift (TM 10-3930-669-10).
(a) If transmission does not operate normally,
fault not corrected. Perform Step (3) below.
Repeat procedure and notify Supervisor.
(b) If transmission operates normally, fault
corrected.
(3) Shut down engine.
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TM 10-3930-669-20

2-15 TRANSMISSION TROUBLESHOOTING (CONT).

4. TRANSMISSION MALFUNCTIONS IN FORWARD AND REVERSE.

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic's: Automotive

(tem 1,
STE/ICE-R (Item 14,[Appendix B}

References
TM 10-3930-669-10
LO 10-3930-669-12

Pressure Test Kit (Item 2,[Appendix B)

Materials/Parts
Oil, Lubricating (MIL-L-2104)
(Item 25,

Personnel Required
Two

Equipment Condition
MAIN POWER switch OFF (TM 10-3930-669-10)
Engine OFF (TM 10-3930-669-10)
Parking brake applied (TM 10-3930-669-10)

(5TART)
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VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever in the forward and to
reverse position and observe forklift (TM 10-3930-669-
10).

(&) If transmission does not move forward or
rearward, regulator valve is jammed. Replace inching
valve and perform Step (3) below and go to
Step 3 of this Fault.

(b) If transmission moves forward and rearward,
inching valve is not jammed, perform Step (3) below
and go to Step 2 below.

(3) Shut down engine.
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TM 10-3930-669-20

4. TRANSMISSION MALFUNCTIONS IN FORWARD AND REVERSE (CONT).

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
In neutral.

Transmission oil temperature
gauge OK.

Transmission speed switch OK.
Transmission forward and
reverse solenoids OK.
Tachometer OK.

inching valve OK.

2,

TEST OPTIONS

1s rnaeninaban all
prensure 10 pak (69 kPaj or
abave when engkna s

Pressure test and
STE/ICE-R #10.

rurirleg o 1,300 pm Y

REASON FOR QUESTION

POSSIBLE PROBLEMS

Low transmission oil pressure.
Transmission oil temperature
high.

Universal joint(s) wom.

High range solenoid faulty.

KNOWN INFO

Transmission control switches
OK.

Transmission operates normally
in neutral.

Transmission oil temperature
gauge OK.

Transmission speed switch OK.
Transmission forward and
reverse solenoids OK
Tachometer OK.

Inching valve OK.
Transmission oil pressure OK.

Yoty 05

If transmission oil pressure is

low, transmission has an

internal leak, and forklift will not
move forward or rearward when
transmission control lever is
placed in forward or reverse.

HAgirangrce

TEST OPTIONS

Visual Inspection.
STEACE-R #38.

Faull natcemracing

REASON FOR QUESTION

A procedurs
#md poaly Supanmce,

3.

If transmission oil temperature is
high, transmission may have an
internal failure.
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POSSIBLE PROBLEMS

Transmission oil temperature
high.

Universal joint(s) worn.

High range solenoid faulty.
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PRESSURE TEST AND STEFICE-R #10

(1) Remove cap from tachometer drive.

(2) Install pulse tachometer on
tachometer drive.

(3) Remove floor plate [Para 15-12).

(4) Remove plug from transmission.

(5) Start engine!(TM 10-3930-669-10).

(6) Observe VTM for results.
(a) If 625 to 750 rpm is not displayed,

perform Steps (7) and (8) below

and adjust engine idle speed
(Para 4-7).

(b) If 625 to 750 rpm is displayed,
perform Steps (7) through (9)
below, engine idle is OK.

(7) Shut down engine.

(8) Remove pulse
tachometer drive.

(9) Install cap on tachometer drive.

tachometer from

VISUAL INSPECTION

(1) Start engine (TM 10-3930-669-10).

(2) Set transmission control lever to
forward position (TM 10-3930-669-
10).

(3) While observing transmission

temperature gauge, operate forklift for
10 to 15 minutes.

(a) If transmission oil temperature
does not exceed 230F (1100C),
perform Steps (4) and (5) below
and go to Step 4 of this Fault.

(b) If transmission oil temperature
exceeds 230F (110C), perform
Step (6) below and notify DS
Maintenance.

(4) Apply parking brake.

(5) Set transmission control
neutral position.

(6) Shut down engine.

lever to
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TM 10-3930-669-20

4. TRANSMISSION MALFUNCTIONS IN FORWARD AND REVERSE (CONT).

KNOWN INFO

TEST OPTIONS

q,

Transmission control switches Audible inspection.
OK. It 1here sncessive noise

[P Trowd Eran s o arda
Transm|SS|pn operates P REASON FOR QUESTION
normally in neutral.

Ly ! Meyeraa T — _ -
Transmission oil temperature If transmission is excessively

gauge OK. noisy in forward and reverse,
Transmission speed switch OK. universal joint(s) may be worn.
Transmission  forward and
reverse solenoids OK
Tachometer OK.
Inching valve OK.
Transmission oil pressure OK.
Transmission oil temperature
OK.

LETel R T e 1))
Faull.

POSSIBLE PROBLEMS

Universal joint(s) worn.
High range solenoid faulty.

Rapl3ca Iruersdl
|=reiz) 1Para 5.2 Gig

lia Slep Bl 1hes Faull.

KNOWN INFO

TEST OPTIONS

Transmission control switches 5
OK. - Visual inspection.
Transmission operates Ocea trenambiasion change

frore low to high speed or
_ normally frtien higgh 10 bow apwed when REASON FOR QUESTION
in neutral. Irnnumisaben Righ sansge

Transmission oil temperature wwiich ks pisced In high or If transmission will not change

gauge OK. ow wpeed ¥ from low to high speed or high «—

Transmission speed switch OK. to low speed, high range

Transmission  forward and solenoid may be faulty.
reverse solenoids OK

Tachometer OK.

Inching valve OK.

Transmission oil pressure OK.

Transmission oil temperature o) u:'“"?' D“E'_
OK.

Universal joint(s) OK.

POSSIBLE PROBLEMS

High range solenoid faulty.

2-326
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AUDIBLE INSPECTION

1)
(2)

(3)
(4)

(5)

Release parking brake (TM 10-3930-

669-10).

Operate forklift in forward and

reverse while listening for excessive

noise (TM 10-3930-669-10).

(a) If there is not excessive noise
from transmission area in both
forward and reverse, perform
Steps (3) and (4) below and go
to Step 5 of this Fault.

(b) If there is excessive noise from
the transmission area in both
forward and reverse, perform
Step (5) below and replace worn
universal joint(s) (Para 9-2).

Apply parking brake.

Place transmission control lever to

the neutral position.

Shut down engine.

VISUAL INSPECTION

1)
(2)

()

(4)

(5)

Release parking brake (TM 10-3930-

669-10).

Set transmission control lever to

forward position (TM 10-3930-669-

10).

Operate forklift and set transmission

speed switch to HIGH RANGE

position and observe forklift (TM 10-

3930-669-10).

(a) If transmission does not change
to high speed, high range
solenoid faulty. Perform Step
(5) below and notify DS
Maintenance.

(b) If transmission changes to high
speed, go to Step (4) below.
Operate forklift and set transmission
speed switch to LOW RANGE

position and observe forklift.

(a) If transmission does not change
to low speed, high range
solenoid faulty. Perform Step
(5) below and notify DS
Maintenance.

(b) If transmission changes to low
speed, transmission high range
solenoid is OK.

Shut down engine

https://www.forkliftpdfmanuals.com/
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TM 10-3930-66920

4. TRANSMISSION MALFUNCTIONS IN FORWARD AND REVERSE (CONT).

KNOWN INFO

Transmission control
switches OK.

Transmission operates
normally in neutral.

Transmission oil temperature
gauge OK.

Transmission speed switch
OK.

Transmission forward and
reverse solenoids OK

Tachometer OK.

Inching valve OK.

Transmission oil pressure
OK.

Transmission oil temperature

OK.

Universal joint(s) OK.

High range solenoid OK.

POSSIBLE

&,

Tomn irengEmipEkarn ofrerabe
normal by In forwsrd and
raversa’?

Fencl ey ronmched
Ae™=1dl primmlem
and it
Supanagor

Fa correcled
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TEST OPTIONS

Verify repair.

REASON FOR QUESTION

If transmission operates
normally in forward and reverse,
fault has been corrected.
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VERIFY REPAIR

(1) Start engine|(TM 10-3930-669-10).

(2) Operate forklift and observe for normal
operation in forward and reverse (TM
10-3930-669-10).

(@)

(b)

If transmission does not
operate normally In forward
and reverse, fault not
corrected. Perform Step (3)
below. Repeat procedure and
notify Supervisor.

If transmission operates
normally in forward and
reverse, fault corrected.

(3) Shut down engine.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

2-16. DRIVE AXLE SYSTEM TROUBLESHOOTING.

This paragraph covers the Drive Axle System Troubleshooting. The Axle Fault Index, Table 2-7] lists faults for the drive
axle of the forklift.

Table 2-7. Axle Fault Index

Fault No. Troubleshooting Procedure Page
1. Drive AXIE OVEINEALING .....uviiiiiiiiiiiiiiiie ittt 2-332
2. Drive Axle Noise Greater Under Power Than During Coast .........cccccueveereriirsnnaenns [2-3801
3. Drive Axle Engaging Harshly When Switching Direction ............cccoceeevieniienieninnnnne [2-384]
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TM 10-3930-669-20

2-16. DRIVE AXLE SYSTEM TROUBLESHOOTING (CONT).

1. DRIVE AXLE OVERHEATING.

INITIAL SETUP Equipment Condition
Engine OFF (TM 10-3930-669-10)
Tools and Special Tools MAIN POWER switch OFF (TM 10-3930-669-10)
Tool Kit, General Mechanic's: Automotive Parking brake applied (TM 10-3930-669-10)
(item 1,[Appendix B) Wheels chocked (TM 10-3930-669-10)

Pressure Test Kit (Item 2,[Appendix B]
STE(Optional) (Item 14,[Appendix B}

References
TM 10-3930-669-10
LO 10-3930-669-12

KNOWN INFO TEST OPTIONS
Engine temperature 105°F or over. L Visual inspection.
Glow plug indicator operates. ::,‘:[":;;;“"" all eooker tany
REASON FOR QUESTION
POSSIBLE PROBLEMS

This question eliminates a
Parking brake dragging. possible problem or group of
Brake fluid faulty. possible problems determining
Drive axle oil level incorrect. where troubleshooting continues.

Master cylinder faulty.

Drive axle faulty.

Drive axle oil cooler ground wire
faulty.

Drive axle oil cooler faulty.

Relay R7 ground wire faulty. é@

Wire 29 to relay R7 faulty.

Wire 73 faulty.

Relay R7 faulty.

Wire 29 to engine temperature
switch faulty.

Engine temperature switch Y
faulty.

Wire 71 faulty.

Axle oil pump ground wire
fault.

Axle oil pump faulty.

Relay R8 ground wire faulty.

Wire 29 to relay R8 faulty.

Wire 74 faulty.

Relay R8 faulty.

Wire 29 to drive axle

temperature switch faulty.

Drive axle oil temperature
switch faulty.

Wire 72 faulty.

Cu v Sapid=l he
Eall
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VISUAL INSPECTION

(1) Start engine |(TM 10-3930-669-10).

(2) Observe drive axle oil cooler fans operation.

(&) If drive axle oil cooler fans do not

operate, perform Step (3) below and go

: ) GRIVE AXLE QIL
to Step 8 of this Fault. caol ER

(b) If drive axle oil cooler fans operate,
perform Step (3) below and go to Step 2
of this Fault.

(3) Shut down engine.

2-333
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO TEST OPTIONS
2,
Ecé;:ne temperature 105°F or b porhing braka dragging” Visual inspection.
Glow plug indicator operates. REASON FOR QUESTION
Drive axle oil cooler ground
wire This question eliminates a possible
OK. problem or group of possible p
Drive axle oil cooler OK. problems  determining  where

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch

OKg. P Ged

Wire 71 OK.

troubleshooting continues.

Qu i Bivke fSowmm

T ashpamp
Fadid,

POSSIBLE PROBLEMS

Parking brake dragging. L 4

Brake fluid faulty.

Drive axle oil level incorrect.

Master cylinder faulty.

Drive axle faulty.

Axle oil pump ground wire
faulty.

Axle oil pump faulty.

Relay RB ground wire faulty.

Wire 29 to relay R8 faulty.

Wire 74 faulty.

Relay R8 faulty.

Wire 29 to drive axle
temperature switch faulty.

Drive axle oil temperature
switch faulty.

Wire 72 faulty.
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VISUAL INSPECTION

TM 10-3930-669-20

1)
(2)

()

Start engine (TM 10-393069-10).

Depress throttle pedal and release parking
brake slowly.

(a) If parking brake is not fully disengaging,
perform Step (3) below and go to Brake
System Troubleshooting, Fault 3.

(b) If parking brake fully disengages,
parking brake is OK.

Shut down engine.

2-335
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KNOWN INFO

Engine temperature 105°F or

over.

Glow plug indicator operates.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch
OK.

Wire 71 OK.

Parking brake OK.

POSSIBLE PROBLEMS

Brake fluid faulty.

Drive axle oil level incorrect.

Master cylinder faulty.

Drive axle faulty.

Axle oil pump ground wire
faulty.

Axle oil pump faulty.

Relay R8 ground wire faulty.

Wire 29 to relay R8 faulty.

Wire 74 faulty.

Relay R8 faulty.

Wire 29 to drive axle
temperature switch faulty.

Drive axle oil temperature
switch faulty.

Wire 72 faulty.

TM 10-3930-669-20

1. DRIVE AXLE OVERHEATING (CONT).

d.

Are 7.5 gpm (28 pm}

mrskpLired i clrbve azie oo i

cooler hene inpul® |
1
|

pi LI -
Hi b
crFouca 5.3l

Fala Elgp Aot lha
Call
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TEST OPTIONS

Flow test.

REASON FOR QUESTION

This question eliminates a possible
problem or group of possible
problems  determining  where
troubleshooting continues.
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Drive axle and oil retains extreme heat.

TM 10-3930-669-20

WARNING

Use extreme caution when disconnecting hoses from

drive axle oil cooler. Failure to do so will result in severe bums to personnel.

FLOW TEST

(1) Remove engine ventilation panel
[6-2).

(2)

(3) Connect a hose between flow meter

(4)
()

(6)
(7)

(8)

Disconnect input oil hose from oil

cooler input (Para 10-2).

out port and oil cooler.

Connect input hose to flow meter in
port.

Start engine |(TM 10-3930-669-10).

(a) If there are not 7.5 gpm (28 gpm)
present, perform Steps (6) and (7)
below and go to Step 16 of this
Fault.

(b) If there are 7.5 gpm (28 gpm)
present, perform Steps (6) through
(8) below and go to Step 4 of this
Fault.

Shut down engine.

Remove flow meter and connec input

hose to oil cooler.

Install engine ventilation panel.

QIL COOLER
INPUT
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

]

Engine temperature 105F or
over.

Glow plug indicator operates.
Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.
Relay R7 ground wire OK.
Wire 29 to relay R7 OK.
Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch
OK.

Wire 71 OK.

Parking brake OK.

Axle oil pump ground wire
OK.

Axle oil pump OK.

Relay R8 ground wire OK.
Wire 29 to relay R8 OK.
Wire 74 OK.

Relay Re OK.

Wire 29 to drive axle
temperature switch OK.
Drive axle oil temperature
switch OK.

Wire 72 OK.

Iy bk 1y u1Ev% Niled mhh 1ha
areHn Oy of bruhm Pluld 7

et T 14

POSSIBLE PROBLEMS

Brake fluid faulty.

Drive axle oil level incorrect.
Master cylinder faulty.

Drive axle faulty.
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TEST OPTIONS

Visual inspection.

REASON FOR QUESTION

i - Eowea

If brake fluid is incorrect,
drive axle will overheat. «—

el 1 dz i
ap 34 = Fa Eadi
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TM 10-3930-669-20

VISUAL INSPECTION " .

Inspect last maintenance DA form | )

2404 for forklift. : == LK i

(@ If type of brake fluid is
incorrect, change fluid in drain
brake system (TM 10-3930-
669-12).

(b) If type of brake fluid is correct,
go to Step 5 of this Fault.
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO 5. — TEST OPTIONS
Ppgrmaliy g
Engine temperature 105F or mtrand o Drive axle oil check.
over. In drrve axle ail owelcorrecl?
Glow plug indicator operates. REASON FOR QUESTION
Dnve axle oil cooler ground
wire If drive axle oil level is incorrect,
OK. drive axle will overheat —

Drive axle oil cooler OK.
Relay R7 ground wire OK.
Wire 29 to relay R7 OK.

Ful 21 glisen mmi

Wire 73 OK. ELkng and
Relay R7 OK. A St o
Wire 29 to engine temperature Eap 2 ol tha Sl
switch OK.
Engine temperature switch T

oK. @
Wire 71 OK.

Parking brake OK.

Axle oil pump ground wire
OK.

Axle oil pump OK. .

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Brake fluid OK.

POSSIBLE PROBLEMS

Drive axle oil level incorrect.
Master cylinder faulty.
Drive axle faulty.
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Drive axle and oil retains extreme heat.

TM 10-3930-669-20

WARNING

Do not check oil until drive axle has cooled.

Failure to

do so will result in severe bums to personnel.

DRIVE AXLE OIL LEVEL CHECK

(1) Remove check/fill plug (LO 10-

3930-669-12).

(2) Check oil level (LO 10-3930-

669-12).

(a) If oil level is incorrect, drain
and refill axle housing and
planetaries.

(b) If oil level is correct, oil level
is OK.

(3) Install check fill plug.
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

TM 10-3930-669-20

Engine temperature 105°F or

over.

Glow plug indicator operates.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK,

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Iw thers T pal (0 KPa) pressss
fram 1he masbar cylinshr
wher the Bradon padsl [u
relwamed

TEST OPTIONS

Pressure test.
STE/ICE-R #50.

REASON FOR QUESTION

If O psi (0 kPa) pressure is not
present, master cylinder is
faulty.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature

switch OK.

Engine temperature switch
OK.

Wire 71 OK. E

Parking brake OK. E3

Axle oil pump ground wire
OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK. Y

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Brake fluid OK.

Drive axle oil level correct.

RL EE A Y
Cphredar |Fara 11-4)
O 12 S A gl
Fel:

POSSIBLE PROBLEMS

Master cylinder faulty.
Drive axle faulty.
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PRESSURE TEST

1)

(2)

(3)

(4)

(5)

Disconnect brake line from master

cylinder (Para 11-4).

Connect 0 to 2,000 psi (0-13,790
kPa) pressure gauge to master
cylinder.

Apply and release brake pedal and
observe gauge.

(a) If pressure does not drop to O
psi (00 kPa), perform Step (4)
below and replace master
cylinder.

(b) If pressure drops to 0 psi (O
kPa), master cylinder is OK.

Remove 0 to 2,000 psi (0-13,790
kPa) pressure gauge.

Connect brake line on master
cylinder.

TM 10-3930-669-20

FRESSUHRE
GAUGE "~
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KNOWN INFO

1. DRIVE AXLE OVERHEATING (CONT).

Engine temperature 105For

over.

Glow plug indicator operates.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch
OK.

Wire 71 OK.

Parking brake OK.

Axle oil pump ground wire
OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

A HYry
Charmt "M H Wy
o F mgw B oHE

I brahe dewc gup 2078 Ine
(& ot

POSSIBLE PROBLEMS

Drive axle faulty.

Diraw dnke fu %y
Mok G5
Waimtarynge

Faul ral comeshed,
il proisdure
AR ety Sodre wal

2-344

https://www.forkliftpdfmanuals.com/

TM 10-3930-669-20

TEST OPTIONS

Brake disc check.

REASON FOR QUESTION

10.079 in. (2 mm) is not
measured, drive axle is
faulty.




WARNING

TM 10-3930-669-20

Drive axle and oil retains extreme heat. Do not check oil until drive axle has cooled. Failure to

do so will result in severe bums to personnel.

BRAKE DISC CHECK

(1) Remove check/fill plug (LO 10-
3930-669-12).
(2) Measure brake disc thickness.
(a) If brake discs are not 0.079 in.
(2 mm), drive axle is faulty.
Perform Step (3) below and
notify DS Maintenance.
(b) If brake discs are 0.079 in. (2
mm) or less, drive axle is OK.
(3) Install drive axle check/fill plug.
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

Engine temperature 105°F or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK

POSSIBLE PROBLEMS

Drive axle oil cooler ground wire
faulty.

Drive axle oil cooler faulty.

Relay R7 ground wire faulty.

Wire 29 to relay R7 faulty.

Wire 73 faulty.

Relay R7 faulty.

Wire 29 to engine temperature
switch faulty.

Engine temperature switch
faulty.

Wire 71 faulty.

B,
EARED

R WS

)
A 27 1 T4 v sk e
connecigr P17, erminal 17

O o 19l

B S
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TEST OPTIONS

Voltage test.
STEACE-R .89.

REASON FOR QUESTION

This question eliminates a
possible problem or group of
possible problems determining
where troubleshooting continues.

<+



TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

VOLTAGE TEST

(1) Remove engine ventilation panel (Para 6-
2).

(2) Disconnect connector P17 from drive axle
oil cooler fans connector.

(3) Set multimeter select switch to VOLTS DC.

(4) Connect positive (+) multimeter lead to
connector P17, terminal 1.

(5) Connect negative (-) multimeter lead to a
known good ground.

(6) Set MAIN POWER switch to ON position
(TM 10-3930-669-10).

(7) Set engine switch to ignition position (TM
10-3930-669-10).

(a) If there are not 22 to 24 vdc present,
perform Steps (8) and (9) below and go
to Step 10 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (8) and (9) below and go
to Step 9 of this Fault (8) Set engine
switch to off position.

(9) Set MAIN POWER switch to OFF position.
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO a, TEST OPTIONS
Engine temperature 105F or L';T_'F';'uﬂ,mmﬂ? Continuity test.
over. STE/ICE-R #91.
Glow plug indicator operates.
Parking brake OK. REASON FOR QUESTION
Brake fluid OK.
Drive axle oil level correct. If continuity is not present, oil
Master cylinder OK. cooler ground wire is faulty. If
Drive axle OK. _ Fapurddrea e od ground wire is OK, drive axlde oil
Axle oil pump ground wire OK. i cooler is faulty.
Axle oil pump OK. Foperts By 3c 1
Elig 14 ' Can Flt

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK. =2

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch
OK.

Wire 71 OK.

Al s Ara s 2 vl
mxn- (P 1037
Ll b Sp il Gl the
Fiuh

POSSIBLE PROBLEMS

Drive axle oil cooler ground wire
faulty.
Drive axle oil cooler faulty.
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CONTINUITY TEST

(1) Set multimeter select switch to OHMS.

(2) Check continuity between connector P17,
terminal 3 and a known good ground.

(a) If there is no continuity, repair drive
axle oil cooler ground wire (see schematic

| Appendix F).

(b) If there is continuity, replace drive axle
oil cooler [Para 10-2).

(3) Connect connector P17 to drive axle oil
cooler fans connector.

(4) Install engine ventilation panel [Para 6-2).

(5) Connect connector P17 on drive axle oil
cooler fans connector.

https://www.forkliftpdfmanuals.com/
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TM 10-3930-669-20

1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO TEST OPTIONS

10.
L Ty

Engine temperature 105°F or Akt wATHER Voltage test.
over. o Frged 360 STE/ICE-R #89.
Glow plug indicator operates. Arm 22 to 24 vebo msamursd ot
Parking brake OK. relmy BT, Wrminal g6 REASON FOR QUESTION
Brake fluid OK.

Drive axle oil level correct.
Master cylinder OK. This question eliminates a
Drive axle OK. possible problem or group
Axle oil pump ground wire OK. of possible problems
Axle oil pump OK. determining where
Relay R8 ground wire OK. troubleshooting continues
Wire 29 to relay R8 OK.
Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK. E,_.B
Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.

Go o Shep 14 oFlhia
Faul

POSSIBLE PROBLEMS

Relay R7 ground wire faulty.
Wire 29 to relay R7 faulty.
Wire 73 faulty.

Relay R7 faulty.

Wire 29 to engine temperature
switch faulty.

Engine temperature switch
faulty.

Wire 71 faulty.
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WARNING

TM 10-3930-669-20

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

personnel.

VOLTAGE TEST

(1)
(2)

()
(4)
()
(6)

(7)
(8)

(9)

Remove relay R7 (Para7-33).

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to relay R7, terminal 86.

Connect negative (-) multimeter lead

to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (7)
through (10) below and go to
Step 14 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Steps (7) and (8) below
and go to Step 11 of this Fault.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Install relay R7.

(10) Connect connector P70on drive axle

oil cooler fans connector.

https://www.forkliftpdfmanuals.com/
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KNOWN INFO

Engine temperature 105°F or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

wire 29 to relay R8 OK.

Wire 74 OK.

Relay RB OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire

OK.

Drive axle oil cooler OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch OK.

Wire 71 OK.

POSSIBLE PROBLEMS

Relay R7 ground wire faulty.
Wire 29 to relay R7 faulty.
Wire 73 faulty.

Relay R7 faulty.

1. DRIVE AXLE OVERHEATING (CONT).

1. |

2 conllnuky messursd st
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TEST OPTIONS

Continuity test.
STE/CE-R #91.

REASON FOR QUESTION

If continuity is not present,
relay
R7 ground wire is faulty.




CONTINUITY TEST

(1)
(2)

Set multimeter select switch to OHMS.

Check continuity between relay R?7,

terminal 85 and a known good ground.

(a) If there is no continuity, replace relay
R7 ground wire (see schematic

[Appendix F).

(b) If there is continuity, relay R7 ground

wire is OK.
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

12

FLLIELE A

Engine temperature 105°or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire

OK.

Drive axle oil cooler OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch OK.

Wire 71 OK.

Relay R7 ground wire OK.
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POSSIBLE PROBLEMS

Wire 29 to relay R7 faulty.
Wire 73 faulty.
Relay R7 faulty.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
()
(4)
()

(6)
(7)

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

relay R7, terminal 30.

Connect negative (-) multimeter lead to

a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition position

(TM 10-3930-669-10).

(@) If there are not 22 to 24 vdc
present, perform Steps (6) and (7)
below and repair wire 29 to relay R7
(see schemati¢ Appendix F).

(b) If there are 22 to 24 vdc present,
wire 29 to relay R7 is OK.

Set engine switch to OFF position.

Set MAIN POWER switch to OFF

position.
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KNOWN INFO

Engine temperature 105°F or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire
OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch OK.

Wire 71 OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

POSSIBLE PROBLEMS

Wire 73 faulty.
Relay R7 faulty.

1. DRIVE AXLE OVERHEATING (CONT).

13,

In continuity messured
batwaen relay AT, terminal 87
and canneciocr P1T,
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TEST OPTIONS

Continuity test.
STEICE-R # 1.

REASON FOR QUESTION

If continuity is not present,
wire 73 is faulty. If wire 73 is
OK, relay R7 is faulty.




CONTINUITY TEST

1)
(2)

(3)
(4)

Set multimeter select switch to

OHMS.

Check continuity between relay

R7, terminal 87 and connector

P17, terminal 1.

(a) If there is no continuity, repair
wire 73 (see schematic
[Appendix F).

(b) If there is continuity, replace
relay R7.

Install relay R7 (Para 7-33).

Connect connector P17 on drive

axle oil cooler fans connector.
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KNOWN INFO

1. DRIVE AXLE OVERHEATING (CONT).

Engine temperature 105°F or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

14,
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POSSIBLE PROBLEMS

Wire 29 to engine temperature
switch faulty.

Engine temperature switch
faulty.

Wire 71 faulty.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present,
wire 29 to engine temperature
switch is faulty.




TM 10-3930-669-20
WARNING
Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry contacts battery terminal, a

direct short may result in instant heating of tools, damage to equipment, and injury or death to
personnel.

EMGIME TEMPERATURE
SWIMTCH LHFI.JT TEAMIKAL

-

VOLTAGE TEST

(1) Open night-hand engine access cover
(TM 10-3930-669-10).

(2) Set multimeter select switch to
VOLTS DC.

(3) Connect positive (+) multimeter lead
to engine temperature switch input
terminal.

(4) Connect negative (-) multimeter lead
to a known good ground.

(5) Turn Main power switch to the ON
position.

(&) If there are not 22 to 24 vdc
present, perform Step (6) below
and repair wire 29 to switch (see
schematid_ Appendix F).

(b) If there are 22 to 24 vdc present,
wire 29 to switch is OK.

(6) Turn Main power switch to the OFF
position.
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TM 10-3930-669-20

1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO TEST OPTIONS

15.

Frald viEHWE]
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Bre 2210 24 ude paperured w |
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wyalich outpu! termimel®

Voltage test.
STEACE-R #89.

Engine temperature 105°F or
over.

Glow plug indicator operates.
Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.
Master cylinder OK.

Drive axle OK.

REASON FOR QUESTION

If 22 to 24 vdc are not present,

If temperature switch is OK, wire 71

engine temperature switch is faulty. [¢—

Axle oil pump ground wire OK.

Axle oil pump OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

Wire 74 OK.

Relay R8 OK.

Wire 29 to drive axle
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

Drive axle oil cooler ground wire
OK,

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature

switch OK.
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Ropa mam 77 <108
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POSSIBLE PROBLEMS

Engine temperature switch
faulty.
Wire 71 faulty.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)

(3)
(4)

()
(6)

Set multimeter select switch to VOLTS

DC.

Connect positive (+) multimeter lead to

engine switch temperature switch output

terminal.

Connect negative (-) multimeter lead to a

known good ground.

Turn Main power switch to the ON position

(TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc present,
perform Step (5) below and replace
engine temperature switch (Para 7-
22).

(b) If there are 22 to 24 vdc present,
perform Step (5) below and repair
wire 71 (see schematid Appendix F).

Turn Main power switch to the OFF

position.

Close right-hand engine access cover (TM

10-3930-669-10).

2-361
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KNOWN INFO

Engine temperature 105F or

over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground

wire OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature
switch OK.

Engine temperature switch
OK.

Wire 71 OK.

POSSIBLE PROBLEMS

Axle oil pump ground wire
faulty.

Axle oil pump faulty.

Relay R8 ground wire faulty.

Wire 29 to relay R8 faulty.

Wire 74 faulty.

Relay R8 faulty.

Wire 29 to drive axle
temperature switch faulty.

Drive axle oil temperature
switch faulty.

Wire 72 faulty.

1. DRIVE AXLE OVERHEATING (CONT).

16,
P WA H BT
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a

possible problem or group of
possible problems
determining where

troubleshooting continues.




TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

1)
(2)
()
(4)
(5)
(6)

(7)

Remove oil filter tray (Para 4-13)] Do
not disconnect hoses or wires.
Disconnect connector P18 from axle
oil pump connector.

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter lead

to connector P18, terminal 1.

Connect negative (-) multimeter lead

to a known good ground.

Turn Main power switch to the ON

position (TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Step (7) below
and go to Step 18 of this Fault.

(b) If there are 22 to 24 vdc present,
perform Step (7) below and go to
Step 17 of this Fault.

Turn Main power switch to the OFF

position.
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TM 10-3930-669-20

1. DRIVE AXLE OVERHEATING (CONT).

(NOWN INFO TEST OPTIONS
Ené;rine temperature 105F or 1?'_1 Continuity tost.
G\fovx} plug indicator operates. ::;m:‘;gm:‘:‘i STE/ICE-R #91.
o oo Ot terminal 2 snd a known good REASON FOR QUESTION

Brgke fluid QK. qround?

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground wire
OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK. Ropuger a;ula_nd pLmp
Wire 73 OK. grednd wirs | e
ghamate: Appanoo

Relay R7 OK. m Fl. ol
Wire 29 to engine temperature ! ;.:Fﬁ 2 of

switch OK.
Engine temperature switch
OK.

Wire 71 OK.

Relay R8 ground wire OK. EEB

Wire 29 to relay R8 OK.

Wire 74 OK. Hﬂplﬁfﬂ arke oil pumE

Relay R8 OK. (Fara 103 Go

Wire 29 to drive axle Stag &4 ol thes Faurl,
temperature switch OK.

Drive axle oil temperature
switch OK.

Wire 72 OK.

If continuity is not present,
wire is faulty. If wire is OK, is
faultv.

POSSIBLE PROBLEMS

Axle oil pump ground wire
faulty.
Axle oil pump faulty.
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CONTINUITY TEST

1)
(2)

()
(4)

Set multimeter select switch to

OHMS.

Check continuity between connector

P18, terminal 2 and a known good

ground.

(8) If there is no continuity, repair
axle oil pump ground wire (see
schemati¢ Appendix F).

(b) If there is continuity, replace
axle oil pump (Para 10-3).
Connect connector P18 on axle oil

pump connector.

Install oil filter tray (Para 4-13).
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

18.

Engine temperature 105F or over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground wire OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature switch
OK.

Engine temperature switch OK.

Wire 71 OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Ara X2 1o 24 vde: measured ol
reloy A, (nrimal BE Y

YeANH bay
Anps wk Hyy RAL
o Vg - HIT?

POSSIBLE PROBLEMS

Relay R8 ground wire faulty.

Wire 29 to relay R8 faulty.

Wire 74 faulty.

Relay R8 faulty.

Wire 29 to drive axle temperature
switch faulty.

Drive axle oll
faulty.

Wire 72 faulty.

temperature switch

Gele Siap 224al 1ha
Faur
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

This question eliminates a| o
possible problem or group of
possible problems determining
where troubleshooting continues.
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TM 10-3930-669-20

WARNING

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

VOLTAGE TEST

(1)
(2)

()

(4)
()
(6)

(7)
(8)

(9)

Remove relay Rg (Para 7-33).

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter

lead to relay R8, terminal 86.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition

position (TM 10-3930-669-10).

(a) If there are not 22 to 24 vdc
present, perform Steps (7)
through (10) below and go to
Step 22 of this Fault

(b) If there are 22 to 24 vdc
present, perform Steps (7) and
(8) below and go to Step 19 of
this Fault

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.

Connect connector P18 on axle oil

pump connector.

(10) Install relay R8 [Para 7-33).
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1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

14.

Engine temperature 105F or over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground wire OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature switch
OK.

Engine temperature switch OK.

Wire 71 OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Wire 29 to drive axle temperature
switch OK.

Drive axle oil temperature switch OK.

Wire 72 OK.

b cortiny ity ey ed
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POSSIBLE PROBLEMS

Relay R8 ground wire faulty.
Wire 29 to relay R8 faulty.
Wire 74 faulty.

Relay R8 faulty.
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TEST OPTIONS

Continuity test.
STE/ICE-R #91.

REASON FOR QUESTION

If continuity is not present, relay | -
R8 ground wire is faulty.
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CONTINUITY TEST

1)
(2)

Set multimeter select switch to
OHMS.

Check continuity between relay RS,
terminal 85 and a known good

ground.

(& If there is no continui?y, ?EEIFE:ITHHA‘:_’HS
replace relay R8 ground wire CAVITY
(see schemati¢ Appendix F).

(b) If there is continuity, relay R8
ground wire is OK.

2-369

https://www.forkliftpdfmanuals.com/

TM 10-3930-669-20




1. DRIVE AXLE OVERHEATING (CONT).

KNOWN INFO

20.

TRAHM D

Engine temperature 105F or over.
Glow plug indicator operates.
Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground wire OK.
Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature switch
OK.

Engine temperature switch OK.

Wire 71 OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Wire 29 to drive axle temperature
switch OK.

Drive axle oil temperature switch OK.
Wire 72 OK.

Relay R8 ground wire OK.

“map'irANd b
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POSSIBLE PROBLEMS

Wire 29 to relay R8 faulty.
Wire 74 faulty.
Relay R8 faulty.
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TEST OPTIONS

Voltage test.
STE/ICE-R #89.

REASON FOR QUESTION

If 22 to 24 vdc are not present, | -
wire 29 to relay R8 is faulty.
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WARNING

TM 10-3930-669-20

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

VOLTAGE TEST

1)
(2)
()
(4)
()

(6)
(7)

Set multimeter select switch to

VOLTS DC.

Connect positive (+) multimeter

lead to relay R8, terminal 30.

Connect negative (-) multimeter

lead to a known good ground.

Set MAIN POWER switch to ON

position (TM 10-3930-669-10).

Set engine switch to ignition

position (TM 10-3930-669-10).

(&) If there are not 22 to 24 vdc
present, perform Steps (6)
and (7) below and repair wire
29 to relay R8 (see schematic
[Appendix F).

(b) If there are 22 to 24 vdc
present, wire 29 to relay R8 is
OK.

Set engine switch to off position.

Set MAIN POWER switch to OFF

position.
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1. DRIVE AXLE OVERHEATING (CONT).

TM 10-3930-669-20

KNOWN INFO

21,

TEST OPTIONS

Engine temperature 105F or over.

Glow plug indicator operates.

Parking brake OK.

Brake fluid OK.

Drive axle oil level correct.

Master cylinder OK.

Drive axle OK.

Drive axle oil cooler ground wire OK.

Drive axle oil cooler OK.

Relay R7 ground wire OK.

Wire 29 to relay R7 OK.

Wire 73 OK.

Relay R7 OK.

Wire 29 to engine temperature switch
OK.

Engine temperature switch OK.

Wire 71 OK.

Axle oil pump ground wire OK.

Axle oil pump OK.

Wire 29 to drive axle temperature
switch OK.

Drive axle oil temperature switch OK.

Wire 72 OK.

Relay R8 ground wire OK.

Wire 29 to relay R8 OK.

In continulty massured
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Continuity test.
STE/ICE-R #91.

POSSIBLE PROBLEMS

REASON FOR QUESTION

Wire 74 faulty.
Relay R8 faulty.

If continuity is not present, wire
74 is faulty. If wire 74 is OK,
relay R8 is faulty.
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CONTINUITY TEST

1)
(2)

(3)
(4)

(5)

Set multimeter select switch to

OHMS.

Check continuity between relay RS,

terminal 87 and connector P18,

terminal 1.

(8) If there is no continuity, repair
wire 74 (see schematic
[Appendix F}.

(b) If there is continuity, replace
relay RB.

Install relay R8[(Para 7-33).

Connect connector P18 on axle oil

pump.

Install oil filter tray (Para 4-13).
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