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[WARNING |

Personnel performing operations, procedures, and practices which are included in this technical
manual shall observe the following warnings. Disregard of these warnings and precautionary
information can cause serious injury or death.

Warnings are used to emphasize important and critical operating procedures, practices, etc.,
which, if not correctly followed, could result in personal injury or loss of life.

HIGH VOLTAGE
is used in the operation of this equipment.
DANGEROUS GASES
are generated as a result of operating this equipment.
HIGH TEMPERATURES
are generated during equipment operation.
WARNING

CARBON MONOXIDE POISONING IS DEADLY

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

Carbon monoxide occurs in the exhaust fumes of fuel burning heaters and internal-combustion engines. It becomes
dangerously concentrated under conditions of inadequate ventilation. The following precautions must be observed to
insure the safety of personnel whenever the 4K RTFL is operated.

1.

2.

Do not operate engine in an enclosed area unless it is adequately ventilated.
Do not idle engine for long periods without maintaining adequate ventilation in personnel compartments.

Do not drive the 4K RTFL with inspection plates, cover plates, or engine compartment doors removed unless
necessary for maintenance purposes.

Be alert at all times during vehicle operation for exhaust odors and exposure symptoms. If either are present,
immediately ventilate personnel compartments. If symptoms persist, remove affected personnel from vehicle and
treat as follows: expose to fresh air; keep warm; do not permit physical exercise; if necessary, administer artificial
respiration.

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING
IS ADEQUATE VENTILATION

FOR ARTIFICIAL RESPIRATION, REFER TO FM21-11.
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WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Wear protective goggles and gloves and use
in a well ventilated area. Avoid contact with skin, eyes, and clothes and do not breathe vapors.
Do not use near open flame or excessive heat. The flash point is +100 to 138°F (+38 to 50°C). If

you become dizzy while using the solvent, get fresh air immediately and get medical aid. If
contact with eyes is made, wash your eyes with water and get medical aid immediately.

Compressed air used for cleaning purposes shall not exceed 30 psi. Use only with effective chip guarding and personnel
protective equipment (goggles/shield, gloves, etc.). Do not direct airstream towards self or other personnel.

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.

Clean fuel tank to purge any flammable liquid or vapors before welding, grinding or using any heat producing
device near the fuel tank.

Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines or fuel tanks.

When refueling, stop the vehicle, shut down the engine, and apply the parking brake. Make sure no flame is near the
area. Never smoke. Never add fuel with engine running. Do not have driver seated when adding fuel. After fuel is added,
securely close the reservoir cap; a loose cap can cause a fuel leak or be a fire hazard. Before starting the vehicle, check
that no fuel is spilled on or around the vehicle.

Do not fill the fuel tank with the 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 sure to use the correct type and grade of fuel. Ground the fuel funnel or
nozzle against the filler neck to prevent sparks and be sure to replace the fuel tank cap.

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.

Always disconnect battery ground cable or power source before working on electrical components. Discharge capacitors
as noted. If you receive an electrical shock, get medical help immediately.
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Isopropyl alcohol is flammable. Inhalation of vapors can cause dizziness and headache. Contact with skin may cause
irritation. To avoid injury, observe the following precautions:

Keep isopropyl alcohol away from open flame or any spark (ignition source).

Keep at least a B-C fire extinguisher within easy reach when working with isopropyl alcohol.
Post signs that read "NO SMOKING WITHIN 50 FEET" when working with isopropy! alcohol.
Ensure adequate ventilation. If vapors cause drowsiness, go to fresh air.

If liquid contacts skin or eyes, immediately flush affected areas thoroughly with water.

Loctite sealing compound can damage your eyes. Wear safety goggles/glasses when using; avoid contact with eyes. If
compound contacts eyes, flush eyes with water and get medical help.

Heated engine parts or hot engine oil can burn you. When changing oil on a hot engine, wear gloves to protect against hot
oil. Take care not to touch exhaust manifold or muffler while replacing oil drain plug and oil filter.

Do not drain oil while engine is hot. Severe injury will result.

Batteries produce explosive gases and contain sulfuric acid that can cause severe burns.

Keep sparks, flame and smoking away from batteries.
Ventilate when charging or using in an enclosed space.
Wear safety goggles and acid-proof gloves when battery cover must be removed or when adding electrolyte.

Avoid electrolyte contact with skin, eyes or clothing. If battery electrolyte spills, take immediate action to stop
burning effects:

External: Immediately flush with cold running water to remove all acid.
Eyes: Flush with a lot of cold water for at lease 15 minutes. Seek medical aid immediately.

Internal: Drink large amounts of water or milk. Follow with milk of magnesia, beaten egg, or vegetable oil. Seek
medical aid immediately.

Clothing or Vehicle: Wash at once with cold water. Neutralize with baking soda or household ammonia solution.

c
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Don't remove the radiator cap when the engine is hot; hot steaming gases can escape and burn you. Use a clean thick
waste cloth or like to remove the cap. Avoid using gloves, because you could be burned if hot water soaked through them.
Use extreme care when removing the radiator pressure cap. The sudden release of pressure can cause a steam flash
which could seriously injure you. Slowly loosen cap to the first stop to relieve pressure before removing cap completely.
After use, tighten cap securely.

BURN HAZARD

Allow engine to cool before you perform maintenance on the muffler, exhaust pipe, exhaust manifold or turbocharger. If
necessary, use insulated pads and gloves. Do not touch hot exhaust system with bare hands; injury will result.

Keep hands and arms away from fan blade and drive while engine is running, or serious injury will result.

When adjustment or service requires a running engine, two soldiers must be used; one at controls and one at service
point. This helps prevent accidental movement of controls.

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

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

When working on a running engine, provide shielding for exposed rotating parts. Tools, clothing or hands can get caught
and cause serious injury.
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this manual. If you find any mistakes, or if you know a way to
Improve the procedures, please let us know. Mail your letter or DA Form 2028
(recommended changes to publications and blank forms) directly to: Commander, U.S.
Army Tank-Automotive Command, ATNN: AMSTA-MMAA, Warren, MI. 48397-5000 A reply
will be sent directly to you.
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MODEL MHE-271

MODEL MHE-270
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Figure 1-1. 4000 Pound Capacity Rough Terrain Forklift Truck,
Models MHE-270 and MHE-271
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CHAPTER 1

INTRODUCTION

Section I. GENERAL INFORMATION

Paragraph Title Page
Number Number
[1-1 Scope [1-1
Maintenance Forms and Records 1-1
Destruction of Army Material to Prevent Enemy Use
[1-4 Preparation for Storage or Shipment [1-2
Nomenclature Cross-Reference List
Reporting Equipment Improvement Recommendations
Warranty Information
[1-8 Use of Metric Units
[1-9 Corrosion Prevention and Control [1-5

1-1. SCOPE.

a. This manual is combined Unit, Direct Support, and General Support maintenance manual for the 4000 Pound
Capacity Rough Terrain Forklift Truck, 4K RTFL, Models MHE-270 and MHE-271,[Figure 1-1 (hereafter referred to as
forklift).

b. Information is provided on principles of operation, service upon receipt, inspection and installation, repair parts and
special tools, preventive maintenance checks and services, troubleshooting, Unit, Direct Support and General Support
maintenance, and preparation for shipment and storage.

c. [ Appendix Al contains a list of reference publications applicable to this manual.

1-2. MAINTENANCE FORMS AND RECORDS.

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).

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

For destruction of the forklift and related equipment to prevent enemy use, refer to TM 750-244-6, Procedures for the
Destruction of Tank-Automotive Equipment to Prevent Enemy Use.

1-1
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1-4. PREPARATION FOR STORAGE OR SHIPMENT.

a. General. The procedures defined below are necessary to maintain the forklift in storage in such a way as to
achieve the maximum Readiness Condition (REDCON). Equipment that is placed in storage should be capable of being
readied to perform its mission within a 24-hour period or as otherwise may be prescribed by the approving authority.

b. Before the forklift is placed in storage, current maintenance services and equipment serviceability criteria (ESC)
evaluations should be completed, shortcomings and deficiencies should be corrected, and all modification work orders
(MWOQ'’s) should be applied.

c. Report equipment in storage in Material Readiness and Unit Readiness reports as prescribed for all reportable
equipment. Refer to AR 220-1.

d. During the storage period appropriate maintenance records must be kept. Perform inspections, maintenance
services, and lubrications in accordance with the Lubrication Order and Preventive Maintenance Checks and Services
(PMCS) tables. Ten percent variance is acceptable on the time used to determine maintenance actions required.

e. Records and reports to be maintained for equipment in storage are those prescribed by TM 38-750, for equipment
in use.

f. Storage Site Selection. Select the best available site for storage. Separate stored forklift from equipment in use.
Covered storage space is preferred. Open sites should be improved hardstand. Unimproved sites should be firm, well
drained, and kept free of excessive vegetation.

g. Storage Plan. Store the forklift so as to provide maximum protection from the elements and to provide access for
inspection, maintenance, and exercise. Anticipate removal or deployment problems and take suitable precautions.

h. Take into account environmental conditions, such as extreme heat or cold; high humidity; blowing sand, dust, or
loose debris; soft ground; mud; heavy snows; earthquakes; or combinations thereof and take adequate precautions.

i. Maintenance Prior To Storage.

(1) Maintenance Services.

(@) Prior to storage, perform the next scheduled major preventive maintenance service (monthly,
quarterly, or semiannually).

(b) Fill fuel tank to maximum allowable level. Ventilate by releasing filler cap. If local fire regulations
prohibit storing equipment with fuel in system, completely drain the fuel tank.

(c) Remove battery from forklift and store in a cool, well-ventilated area. Recharge and clean before
reinstalling.

(2) Inspection. Inspect and approve the forklift prior to storage. When applicable, perform an ESC evaluation.
Do not place the forklift in storage in RED condition unless RED condition is due only to over age.

1-2
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(3) Cleaning. Clean the forklift of dirt, grease, or other contaminants in accordance with |paragraph 1-23

(4) Preservation. After cleaning and drying, immediately coat unpainted metal surfaces with an oil or grease, as
appropriate. Ensure the following components are properly preserved:

(a)
(b)
()
(d)
(e)
()
()]
(h)

Mast assembly

Rail assemblies

Rotate carriage assembly
Sideshift carrier assembly
Freelift chain assembly
Drive chain assembly
Sideshift chain assemblies
Cylinder rod ends

(5) Weatherproofing. Sunlight, heat, moisture (humidity), and dirt tend to accelerate deterioration. Install all covers
authorized for the forklift. Close and secure all openings except those required for ventilation and draining. Seal
openings to prevent the entry of rain, snow, or dust. Insert desiccant (item 32, Bpp._C) when complete seal is
required. Place forklift at storage site and provide blocking or framing to allow for ventilation and water drainage.

NOTE

Air recirculation under draped covers reduces deterioration from moisture and heat.

CAUTION

Place a piece of barrier material (item 31, [App. CJ between desiccant bags and metal surfaces.
Desiccant may leak and deteriorate or corrode adjacent metal.

j- Inspection During Storage. Inspection will be visual and consist of a walk-around examination of the entire

forklift to observe any deficiencies that may have occurred. Inspect forklifts in open storage weekly and those in covered
storage monthly. Immediately after any severe storm or environmental change inspect all equipment. Conduct the
following checks during visual inspection:

)

)

®3)
(4)
(5)
(6)

Inspect for leaks: fuel, oil, or hydraulic fluid. Inspect all hoses, tubing, connections, fittings, seals, and
gaskets for evidence of leakage.

Inspect for low or flat tires. Mark reinflated and repaired tires with a crayon and ensure they are thoroughly
checked at next inspection interval.

Inspect for corrosion or other deterioration.
Inspect for missing or damaged parts.
Check for water in compartments.

Look for any other recognizable shortcomings or deficiencies.

1-3
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k. Repair During Storage. Keep the forklift in an optimum state of readiness. Accomplish required services
and repairs as expeditiously as possible. Whenever possible, perform maintenance "on-site".

I. Exercising During Storage. Exercise the forklift in accordance with the schedule outlined in[Table 1-1
Limit depreservation to removal of materials that will restrict exercising. Perform all Before, During, and After PMCS
procedures [Chapter 2). Conduct applicable ESC inspections.

m. Immediately take actions to correct shortcomings and deficiencies noted. Record inspection and exercise
results on DA Form 2404. Record and report maintenance actions on DA Form 2407. After exercising, restore the
preservation to the original condition.

n. Replenish fuel and oil used during exercising and note the amount on DA Form 2408-1.
0. Removal From Storage. Restore forklift to normal operating condition. Resume the maintenance service

schedule in effect at the commencement of storage or service the forklift before the scheduled dates in order to produce a
staggered maintenance workload.

Table 1-1. Forklift Exercising During Storage

INFORMATION TO BE SUPPLIED
BY U.S. ARMY TACOM

1-4
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1-5. NOMENCLATURE CROSS-REFERENCE LIST.
Refer to[Table 1-7 for a listing of simplified and common item names used in this manual.
Table 1-2. Nomenclature Cross-Reference List

Common Name Official Nomenclature

Forklift or 4K RTFL Truck, Forklift, 4000 Lb Capacity,
Rough Terrain, DED, Pneumatic Tire

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

If your 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 your equipment. Put it on an SF 368 (Quality Deficiency Report). Mail it to: Commander, US Army Tank-
Automotive Command, Attn: AMSTA-QRT, Warren, Ml 48397. We’'ll send you a reply.

1-7. WARRANTY INFORMATION.

Refer to the Warranty Technical Bulletin TB 10-3930-664-14 for information on warranty policies and coverage.

1-8. USE OF METRIC UNITS.

The equipment described herein contains metric components and requires metric common and special tools; therefore
metric units in addition to English units will be used throughout this publication.

1-9. CORROSION PREVENTION AND CONTROL (CPC).

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

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

c. If a corrosion problem is identified, it can be reported using Standard Form 368, Product Quality Deficiency

Report. Use of key words such as "corrosion”, "rust”, "deterioration”, or "cracking” will ensure that the information is
identified as a CPC problem.

1-5
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Section Il. EQUIPMENT DESCRIPTION AND DATA

Paragraph Title Page
Number Number
Equipment Characteristics, Capabilities, and Features [1-6]
Location and Description of Major Components 1-6
Differences Between Models
[1-13 Equipment Data [1-19
Safety, Care, and Handling

1-10. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

a. The following description pertains to the Diesel-Engine-Driven, Pneumatic Tired, 4000 Pound Capacity Rough
Terrain Forklift Truck, Models MHE-270 (NSN 3930-01-330-8907) and MHE-271 (NSN 3930-01-330-8906), hereafter
referred to as the forklift. The forklift includes the following features:

Designed for use as a material handling forklift

Capable of loading and unloading the eight foot wide by eight foot high family of ANSI/ISO cargo containers
Handle, transport, and stack containers, boxes, and palletized loads weighing up

to the rated capacity of 4000 pounds

Good mobility to operate on various types of terrain including work areas where high flotation and traction
characteristics are required.

Can lift a load (within rated capacity) to a 120 inches (maximum)
Can move load laterally (left or right) 22 inches (maximum)

b. The forklift is composed of the ten major systems and assemblies listed below. Refer to Operator's Manual, TM
10-3930-664-10, |for a complete description of characteristics, capabilities, and features of these assemblies.

Powertrain Assembly
Fuel System
Exhaust System
Cooling System
Electrical System
Brake System
Steering System
Chassis Assembly
Hydraulic System
Mast Assembly

1-11. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

a. Refer to Operator's Manual, TM 10-3930-664-10, for basic information pertaining to the major components of the

forklift. See[ Figures 1-2| and[1-3 in this manual for locations of major assemblies, subassemblies, and system
components.
b. Refer tb Figures 134 andI=5 for the location and content of each stencil, identification plate, and instruction plate

mounted to the forklift. Details are provided for fabrication of damaged or illegible plates or markings.
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Figure 1-2. Forklift Assemblies and Major Components
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Figure 1-4. Forklift Truck Information Plates and Stencils
(Sheet 1 of 8)
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Figure 1-4. Forklift Truck Information Plates and Stencils

(Sheet 2)
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Figure 1-4. Forklift Truck Information Plates and Stencils

(Sheet 3)
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Figure 1-4. Forklift Truck Information Plates and Stencils
(Sheet 4)
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Figure 1-4. Forklift Truck Information Plates and Stencils
(Sheet 5)
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Figure 1-4. Forklift Truck Information Plates and Stencils
(Sheet 6)
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Figure 1-4. Forklift Truck Information Plates and Stencils

(Sheet 8)
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Figure 1-5. Forklift Truck Stencils
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1-12. DIFFERENCES BETWEEN MODELS.

TM 10-3930-664-24

a. Forklift model MHE-271 is equipped with an enclosed cab for operator protection during non-ambient operating
conditions. The cab consists of the following components which are unique to model MHE-271:

Front and side panel assemblies
Window assemblies

Driver side door

Front and rear window windshield wipers
Defroster fans (2)

Heater assembly

Windshield wiper operational switch

b. The switch used to control windshield wiper operation is located on the instrument panel.

differences between forklift models MHE-270 and MHE-271.

1-13. EQUIPMENT DATA.

lists performance data, capabilities, and parameters required for maintenance of the forklift.

Table 1-3. Equipment Data

There are no other

FORKLIFT DIMENSIONS

Length (overall, mast vertical)
Length (overall, forks removed)
Height (to top of ROPS/FOPS)
Width

Wheelbase

Tire Track

FORKLIFT WEIGHT

No Load or Operator, Full Fuel Tank
Model MHE-270 (overall)
Front Axle
Rear Axle

No Load or Operator, Full Fuel Tank
Model MHE-271 (overall)
Front Axle
Rear Axle

4000 Ib Load, No Operator, Full Fuel Tank
Model MHE-270 (overall)
Front Axle
Rear Axle

4000 Ib Load, No Operator, Full Fuel Tank
Model MHE-271 (overall)
Front Axle
Rear Axle

1-19

205 in (520.2 cm)
155in (419.1 cm)
70 in (200.7 cm)
791in (203.2 cm)
100 in (254 cm)
79.251in (201.8 cm)

11,560 Ibs (5254.5 kg)
5,940 Ibs (2700.0 kg)
5,620 Ibs (2554.5 kg)

11,840 Ibs (5381.8 kg)
6,140 Ibs (2790.9 kg)
5,700 Ibs (2590.9 kg)

15,560 Ibs (7072.8 kg)
12,020 Ibs (5463.6 kg)
3,540 Ibs (1609.1 kg)

15,840 lbs (7200.0 kg)
12,240 Ibs (5563.6 kg)
3,600 Ibs (1636.4 kg)
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Table 1-3. Equipment Data - continued

FORKLIFT PERFORMANCE
Speed

First

Second

Third
Lift Capacity Rated (at 24 inch center)
Maximum Lift Height (bottom of forks empty)
Drop Below Ground (bottom of forks empty)
Minimum Lateral Fork Adjustment (on centers)
Maximum Lateral For; Adjustment
Mast Tilt

Forward

Rearward
Mast Sideshift (right or left of center)
Rotation (CW or CCW,
Maximum Towing Speed

CAPACITIES

Engine Crankcase
Fuel Tank
Cooling System
Transmission
Hydraulic System
Axles
Differential (each)
Hubs (each)

ENGINE

Make and Model

Fuel Type

Number of Cylinders
Cylinder Arrangement
Weight

Performance:
Piston Displacement
Bore
Stroke
Compression Ratio
Brake Mean Effective Pressure
Low Idle Speed
Governed Speed (max at no-load)
Maximum Gross Horsepower
Net Horsepower at Engine Governed Speed
Total Accessory Horsepower at Engine
Governed Speed
Maximum Gross T3rque
Maximum Net Torque
Heat Rejection Rate (max)

1-20

4 MPH

8 MPH

20 MPH

4,000 Ibs (1816 kg)
120 in (304.8 cm)
4in (10.1 cm)

8in (20.2 cm)
30in (76.2 cm)

10 degrees

20 degrees

22 in (55.4 cm)
10 degrees

35 MPH

10 quarts (3.5 liters)

27 gallons (102.2 liters)
5 gallons (18.8 liters)

8 quarts (7.5 liters)

30 gallons (113.6 liters)

10 quarts (7.6 liters)
1 pint (0.47 liters)

Cummins 4B3.9
W-F-800 (#2 Diesel)
Four

In-Line

680 Ibs (308.72 kg)

239.3 cubic in
4.02in (10.2 cm)
4.72in (12.0 cm)
17.3:1

94.6 psi (652.7 kPa)
800 RPM

3100 RPM

80 HP at 2800 RPM
68 HP

12 HP

184 ft-Ibs at 1200 RPM
154 ft-Ibs at 1200 RPM
2361 BTU/minute



Table 1-3. Equipment Data - continued

TM 10-3930-664-24

Lubrication System:
Lube Oil Capacity
Lubrication Type
Oil Pump Type
Oil Filter Type
Oil Pressure at Idle (max)
Oil Pressure at Rated Speed (min)
Regulating Valve Opening Pressure
Differential Pressure to Open Bypass Valve

Fuel System:
Hours of Operation on Full Tank at
Governed Speed
Fuel Acceptance Rate
Fuel Injector Type
Injector Size
Fuel Injection Pump Type
Pump Maximum Operating Pressure
Fuel Transfer Pump Type
Maximum Transfer Capacity (flow)
Fuel Filters (two)
Maximum Filter Flow Capacity
Filtration Range

Cooling System:
Type
Cooling System Capacity
Radiator Capacity
Surge Tank Capacity (integral)
Coolant
Ratio of Coolant o Water
Water Pump Type
Thermostat

Governor:

Type
Engine Speed Setting

ALTERNATOR
Make and Model

Voltage
Maximum Current

1-21

11.5 quarts total system,

10.0 quarts in oil pan

API Class CE/SF or CE/SG
Geroter

Full flow, 20-30 microns - 95%,
40 microns and above - 100%
10 PSI (69 kPa)

30 PSI (207 kPa)

60 PSI (414 kPa)

20 PSI (138 kPa)

8.6 hours

24 GPM (90.8 1pm)

Closed nozzle

9 mm dia (tip: 4 hole x 0.28 mm)
CAV, DPA series

7,350 psi max output to injectors
Mechanically driven, diaphragm
0.3 GPM (1.1 1pm)

Fleetguard spin-on

0-8 GPM (0-30.3 1pm)

10 micron nominal - 90%,

15 micron nominal - 98%

25 micron and above - 100%

Closed water

16.0 quarts (15.1 liters)

9.7 quarts (9.2 liters)

1.3 quarts (1.2 liters)

MIL-A-46153

50-50

Centrifugal

Modulating, starts to open at
176-181 degrees F (80-83 C), fully
stroked at 203 F (95 C)

Mechanical, all-speed
2800 RPM

Bosch 0-120-489-480
28 volts
45 amps
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Table 1-3. Equipment Data - continued

TRANSMISSION

Make and Model

Type

Number of Speeds

Gear Ratios (all forward and reverse gears)

Lubricant

Lubricant Capacity

Weight

Performance:
Rated Input Horsepower
Rated Input Torque Capacity
Maximum Output Torque

TORQUE CONVERTER

Make

Stall Ratio

Stall Speed

Lubricant

Lubricant Capacity

TIRES

Type and Size

Air Pressure
WHEELS
Type

Rim Size
Offset
AXLES

Front Axle Make and Model
Rear Axle Make and Model

Type

Off-Road Load Rating

Beam Loading Rating

Torque

Traction Lock-Up Differential Type

Front Axle Steering Angles
Lubricant

Lubricant Capacity

Weight

Clark 12000-1102FT1236X
Power shift with modulation
3 forward, 3 reverse
4.86/2.22/0.87

Dexron ATF

8 quarts (7.5 liters)

385 Ibs (174.79 kg)

90 HP
150 ft-lbs
660 ft-lbs

Clark

1.8

2,376 RPM

Dexron ATF

11 quarts (10.4 liters)

Tubeless, wide base, loader type,
bias 6 ply, L2 loader lug tread
design, 15 x 19.5

27-45 PSI

15 degree drop center, single
piece design

19.5/11.75

1.18in (3.0 cm) inboard

Hurth 275, Model 65

Hurth 275, Model 66
Outboard planetary, steerable,
enclosed multi-disc brakes
14,724 Ibs (6,684 kg)

22,309 Ibs (10,128 kg)

5,900 ft-Ibs at 10 rpm
Operator controlled, hydraulic
actuator sliding collar

30 degrees left and right
MIL-L-2104

7 quarts (6.6 liters)

970 Ibs (440.38 kg) - front
945 Ibs (429.03 kq) - rear
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1-14. SAFETY, CARE, AND HANDLING.

General Safety Precautions. Observe normal safety precautions when handling or transporting the forklift.

a.

b. Care. Perform Preventive Maintenance Checks and Services (PMCS) in accordance with the procedures in
[paragraph 2-5. Lubricate the forklift in accordance with Lubrication Order |LO 10-3930-664-12.

c. Slinging Procedures. Lifting eyes are welded to the forklift mast (front eyes) and towbar (rear eyes) (see

[Figure 1-2). Eyes are used when slinging the forklift for helicopter transport or unloading / loading by crane. Slinging
cables must have a 10,000 pound lift capacity (minimum). Sling as follows:

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

Attach 18.50 foot slinging cables to front lifting eyes. Attach 19.75 foot cables to rear lifting eyes.
Tilt mast back as far as it will go.

Unlatch two pins that hold towbar in upright position. Towbar is now free to rotate.

Place hook point over forklift center of gravity and 24 feet above ground level.

Take up slack and sling.

d. Tiedown Procedures. Tiedown eyes are provided for securing the forklift to the carrier vehicle (trailer, truck,
railcar, etc.) (sed Eigure 1-7). Front tiedown eyes restrain only aft movement of the forklift. Front tiedown cables must
have a 12,000 pound restraint capacity (minimum). Rear tiedown eyes restrain both forward and aft movement. Rear
tiedown cables must have a 24,000 pound restraint capacity (minimum). Tiedown as follows:

1)
()
3)
(4)

®)

Raise forks to enable easy access to front tiedown eyes.

Attach tiedown cables to front and rear tiedown eyes as required.

Lower forks.

Secure tiedown cables to carrier tiedown provisions. If tiedown provisions are located at front of forklift,
run tiedown cables through open areas of mast and secure to provisions.

If location of carrier tiedown provisions results in interference between cables and mast, sideshift carrier
may be blocked in raised position. Place 2x4 inch blocks or equivalent between lower crossmembers of
rails and sideshift carriers on both left and right sides. Secure blocks to rails to prevent them from
dislodging during transport.
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Section Ill. PRINCIPLES OF OPERATION

Paragraph Title Page
Number Number
General, Principles of Operation
[1-16] Power Train Assembly [1-23
Hydraulic System
Braking System
1-19 Electrical System 1-30

1-15. GENERAL.

The theory behind the operation of the forklift is described in the following paragraphs. Each system is dependent upon the
other for efficient operation of the forklift. The information contained herein will assist maintenance personnel in
understanding how the forklift functions. This knowledge will assist in isolating components which have failed.

1-16. POWERTRAIN ASSEMBLY.

a. The powertrain assembly supplies the power required to move the forklift and operate the hydraulic system
pump. It converts the energy from burning fuel to rotary motion to drive both the transmission and hydraulic pump. The
powertrain assembly consists of the following components:

°  Four-cylinder, diesel fueled, water cooled engine

°  Six speed transmission (3 forward speeds, 3 reverse)
°  Front and rear driveshafts

°  Front and rear axles

° Speed range and direction selector

°  Service brake and inching pedal

° Differential lock system

°  Qil pressure gauge

°  Coolant temperature gauge

°  Transmission oil temperature gauge

b. Engine Fuel System. The function of the engine fuel system [Figure 1-6]and 1-7) js to inject clean, atomized
fuel into engine cylinders at a precise time near the end of the compression stroke of each piston. Components of the
system contribute to the delivery of fuel to the cylinders.

c. The engine is equipped with a cam-actuated lift transfer pump. Fuel flow begins as the lift pump pulls fuel
from the supply tank. The pump supplies low-pressure fuel (21-35 kPa, (3-5 psi)) to the fuel filter head, through the fuel
water filter/separator and fuel filter, and to the injection pump.

d. The injection pump builds the high injection pressure required for combustion, and routes fuel through
individual high-pressure fuel lines to each of the four fuel injectors. When high-pressure fuel reaches an injector, pressure
lifts an injector needle valve against spring tension to let fuel enter the combustion chamber.
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Figure 1-6. Fuel System Schematic
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e. The fuel system is designed to use fuel to cool and lubricate the injection pump and injectors. Fuel is
continually vented from the injection pump and a small amount of fuel leaks by the injector needle valve during injection.
Any leakage past the needle valve enters the fuel drain manifold, which routes fuel back into the fuel tank.

f.  The fuel/water separator is equipped with a valve which can be opened regularly to drain collected water.
Regular maintenance, including draining moisture from the fuel/water separator and supply tanks, is essential to keep
water out of the fuel.

g. The Lucas CAV DPA fuel injection pump is a rotary distributor pump. The pump uses a coded spring
connection to change the governor setting. The amount of fuel injected and subsequently the speed and power from the
engine is controlled by the fuel control lever.

h.  The injection pump idle adjustment screw provides a stop for the lever at low speed. The screw can be used
to increase idle speed for accessory loading or, if required, to lower idle speed. The pump is equipped with a mechanical
shut down lever. This lever is spring-loaded in the run position.

i. Engine Cooling System. The function of the engine cooling system[(Figure 1-8) is to maintain a specified
operating temperature for the engine. Heat generated by the engine is absorbed by coolant flowing through passages in
the cylinder block and cylinder head.

J- Heat is removed from the coolant as it flows through the radiator. The high temperature engine coolant
circulates through tubes in the radiator, while cool air is blown across the tubes by the cooling fan. The resulting lower
temperature coolant is drawn from the radiator to the engine by an integrally mounted water pump.

k. The water pump empties coolant into the coil cooler cavity of the cylinder block. The coolant circulates
around each cylinder and crosses the block to the fuel pump side of the engine. The coolant flows up into the cylinder
head and crosses over the valve bridges. As the coolant flows across the head it provides cooling for injector nozzles.
The coolant passes down the exhaust manifold side of the engine to the integral thermostat housing.

l. When the engine is below operating temperature, the thermostat is closed, and the coolant flow bypasses the
radiator and goes to the water pump inlet via internal drillings in the block and cylinder head. When operating temperature
is reached, the thermostat opens, blocking the bypass passage to the water pump and opening the outlet to the radiator.

m. The water pump is belt driven from the crankshaft pulley. An automatic belt tensioner is used to prevent the
belt from slipping on the pump pulley.

n. Air System. The engine air system consists of two air cleanersf/filters, air inlet hose, intake manifold, and
exhaust manifold (refer to [Figure 1-2]for component location).

0. Intake air flows directly from the air cleaner to the intake manifold. From the intake manifold, air is pulled into
the cylinder and used for combustion. After combustion it is forced out of the cylinders through the exhaust manifold.
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Figure 1-8. Engine Coolant System Components

p. Lubricating System. The engine lubricating system [Eigure 1-9) is designed to provide adequate lubrication
to engine components to ensure smooth operation. The engine uses a gerotor type oil pump to draw oil from the oil pan,
through an oil suction connection, and onto the oil cooler.

g. The forklift engine uses a full flow, plate type oil cooler. Oil flows through a cast passage in the cooler cover
and through an element. The oil is cooled by engine coolant flowing past the plates of the element. The four cylinder
engine uses an element with five plates.

r.  After oil is cooled, it flows through a full flow oil filter. The oil cooler contains a bypass valve that will let oil
flow bypass a plugged filter. The valve is designed to open when pressure drop across the filter is more than 138 kPa (20
PSI), as with a plugged filter. When a filter becomes plugged, an oil pressure decrease of 60 kPa (10 PSI) or less from
the normal operating pressure can be observed on the vehicle oil pressure gauge.

s. A pressure relief valve is designed to keep oil pressure from exceeding 414 kPa (60 PSI). When oil pressure
from the pump is greater than 414 kPa (60 SPI), the relief valve opens uncovering the dump port so part of the oil is routed
back to the oil pan.
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Figure 1-9. Engine Lubricating System Components

t.  The engine’s main bearings and valve train are lubricated by pressurized oil directly from the main oil rifle
(Figure 1-10). Other power components, connecting rods, pistons, and camshaft receive pressurized oil indirectly from the
main oil rifle.

u. Dirillings in the crankshaft supply oil to the connecting rod bearings. Oil is supplied to the camshaft journals
through drillings in the main bearing saddle. Smaller drillings in the main bearing saddle supply oil to the piston cooling
nozzles. The spray from the nozzles also provides lubrication for the piston pins.

v. Lubrication for the valve train is supplied through separate drillings in the cylinder block. Oil flows through the
drillings and across the oil transfer slot in the cylinder head gasket. From the transfer slot, the oil flows around the outside
diameter at the cylinder head capscrew, across a slot in the bottom of the rocker lever support, and up a vertical drilling in
the support. From these drillings, oil flows through drillings in the rocker lever shaft to lubricate the rocker levers. Oil flows
through a drilling in the rocker levers to fill a channel cast into the top of the levers. The oil from the channel lubricates the
valve stems, push rods and tappets.

w. Transmission. The forklift transmission is driven directly by the engine. It multiplies the power
from the engine and, through internal clutches and gears, provides power to drive the wheels.

X.  Operation of the transmission is controlled by a Speed Range and Direction Selector mounted in the driver’s
compartment. The selector allows the operator to choose travel in either the forward of reverse direction. Three speeds
are available in each direction.
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1-17. HYDRAULIC SYSTEM. [(Figure FO-1)

a. The hydraulic system controls forklift steering and provides the force for operation of the mast assembly.
Hydraulic oil is supplied from a common tank and pressurized by an engine-driven rotary pump. The hydraulic system
consists of the following components:

° 27 gallon hydraulic tank
°  Hydraulic fluid filter

°  Engine-driven rotary pump
°  Priority valve

°  Orbital steering valve

°  Steering selector valve
°  Directional control valve
°  Sideshift cylinder

°  Tilt cylinders (2)

°  Roll cylinder

°  Mainlift cylinders (2)

°  Freelift cylinder

b. The hydraulic system is equipped with a filter. This filter is designed to remove any fluids or solids
suspended in the oil and prevent contamination of the system. The filter is equipped with a restriction indicator that
indicates decreased flow through the filter due to clogging. Should clogging occur, the filter's bypass valve will actuate (25
psi) and allow oil to bypass the filter and continue on to system components.

c. Oil is drawn from the systems hydraulic tank and pressurized by the hydraulic pump. Pressurized oil is
distributed to the steering and mast components by an external pilot-operated priority valve. The priority valve’s rated flow
is 16 gpm with a relief pressure of 1500 psi.

c. Steering System. The steering system is pressurized by the hydraulic pump and controlled by a power-
assisted steering wheel. Hydraulic oil is drawn from the tank by the pump, passes through the system priority valve, and
onto an orbital steering valve. The steering valve controls the flow of oil to the steering cylinders in response to the
movement of the steering wheel.

d. A three-position steering selector valve allows the operator to select the steering mode. Forward position
directs hydraulic oil to both the front and rear axles for four-wheel steering. Center position directs oil to only the front axle
for traditional two-wheel steering. Rear position directs oil to both axles for crab steering (allowing movement at an angle
left or right).

e. Steering cylinders in the front and rear axles control wheel movement. Cylinder rod ends are attached to the
left and right wheel hubs. Cylinder rods turn the wheels left or right in response to steering wheel movement. The
selection of two-wheel steering actuates only the front axle cylinder. Four wheel steering actuates both the front and rear
axle cylinders, directing the rear wheels to turn opposite the direction of the front wheels. Four-wheel crab steering
actuates both cylinders, directing all wheels to turn in the same position.

f.  Mast Assembly. The mast assembly control components are pressurized by the same system hydraulic
pump. The Directional Control Valve located in the driver's compartment controls the flow of hydraulic oil to the cylinders.
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1-18. BRAKING SYSTEM. [(Eigure 1-12)

a. Service brake. Fully depressing the brake and inching pedal applies four hydraulic disc brake assemblies
located inside the front and rear axles. Separate disc brake assemblies are associated with each wheel. Releasing the
pedal relieves the hydraulic pressure and allow the wheel to spin freely. When the pedal is depressed the service lights or
blackout light will illuminated depending on the position for the vehicular lights switch. Hydraulic pressure to the brake
assemblies is produced in the master cylinder. Two separate hydraulic circuits, each with a master cylinder, are used for
front and rear breaks. Should one of the hydraulic circuit develop a leak the other will remain functional to stop the vehicle.
This safety feature will reduce the risk of a total brake failure.

b. Parking Brake. The parking brake is controlled by a two-position toggle switch. Placing switch in ON
position causes a spring actuated cylinder to apply the two front axle disc brake assemblies. This prevents the front
wheels form turning. Along with applying the brake assemblies, the transmission speed range and directional selector are
disabled preventing the vehicle from engaging in drive. Placing the switch in the OFF position releases the parking brake.

1-19. ELECTRICAL SYSTEM. [(Eigure FO-2)

a. The electrical system operates on 24 VDC and is charged by the engine driven alternator. Placing the
ignition switch in the START position will power the engine starter to crank the engine. Once the engine is running the
ignition switch is released and remains in the ON position. The hourmeter operates only when the engine is running.
When the ignition switch is in the ON position, the ammeter, engine oil pressure gauge, engine temperature gauge,
transmission temperature gauge, and fuel level gauge are operational. Forklift lights and wind shield wiper will also
functional. If the engine fails to start when air temperature is below 32°F, the COLD START push button may be utilized to
inject ether as a starting aid.

b. Front and rear flood lights are controlled by two-position toggle switches. The flood lights provide work area
illumination during non-blackout operations. The vehicle lights switch assembly provides control of the forklift lighting
functions. Warning indicators are provided to assist the operator in isolating forklift malfunctions. All the warning lights will
illuminate when the ignition switch is placed in the ON position without the engine running. The front differential lock is
operated using the FRONT DIFF LOCK switch. Placing the FRONT DIFF LOCK switch in the on position engages the
front differential mechanism while the OFF position disengages. The engine and all forklift power is shut down by placing
the ignition switch in the OFF position.
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Section IV. GENERAL MAINTENANCE PROCEDURES

TM 10-3930-664-24

Paragraph Title Page

Number Number

1-21 Introduction 1-31

Safety Procedures

[1-23 Disassembly and Assembly Procedures [1-34]

1-24 General Repair Procedures 1-35

[1-25 Standard Tool Requirements [1-39

1-21. INTRODUCTION. This section describes the general maintenance procedures that should be applied during

performance of all forklift maintenance tasks.
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1-22. SAFETY PROCEDURES.
a. Remedies of Injuries. Refer to FM 21-11, First Aid for Soldiers, for first aid treatments of injured personnel. For

any injury, always seek medical attention immediately. The following first aid procedure should be done to prevent further
injury until medical attention is available.

(1) OVERCOME BY EXHAUST GASES OR TOXIC FUMES. Expose victim to fresh air. If necessary,
administer artificial respiration. Keep victim warm. Do not permit physical exertion. Seek medical
attention immediately.

(2) CHEMICAL BURNS.

(@) Eyes. Flush with cold water for 15 minutes. Seek medical attention immediately.

(b) Internal. Drink large amounts of milk or water. Follow with milk of magnesia, beaten egg or
vegetable oil.

(c) External. Flush with cold water until all acid has been removed.

(d) Clothing or Vehicle. Wash with cold water at once. Neutralize battery acid with baking soda or
household ammonia, refer to TM 9-6140-200-14.

(3) FOREIGN OBJECT IN EYE. Do not attempt to remove object. Object may cause cuts and abrasions.
Close eye and seek medical attention immediately.

b. Personnel Precautions. Observe all warnings listed in this manual. Basic safety precautions are listed
before the procedures to which they apply. WARNING labels have also been put on the forklift to provide instructions and
identify specific hazards, which if not heeded, could cause bodily injury or death. The word WARNING appears in this
technical manual to alert you to situations that could cause you injury. Other general safety precautions to follow are:

(1) USE PERSONAL PROTECTIVE EQUIPMENT. Protect your eyes against acid burns and foreign
objects. Operate forklift only when necessary to keep sound levels down and prevent hearing loss.
Guard your skin from burns, rashes and toxic substances that are absorbed through the skin.

(2) STAY CLEAR OF MOVING PARTS. Remove watches, rings and other jewelry that could catch in
moving parts and cause injury. Keep hands, feet and clothing away from all machinery in motion.

(3) USE CARE IN THE HANDLING OF FLAMMABLE MATERIALS. Notify others in the area that you are
handling flammables. Know emergency procedures in case of accident or fire.
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USE SPECIAL CARE WHEN HANDLING FUEL OR WORKING ON FUEL SYSTEM. Fuel is very

flammable and can explode easily. To avoid serious injury or death, observe the following precautions:

(a) Keep fuel away from open flame or any spark (ignition source).

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

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

(d) Clean fuel tank to purge any flammable liquid or vapors before welding, grinding or using any heat
producing device near the fuel tank.

(e) Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines or
fuel tanks.

VENTILATE. Carbon monoxide is a colorless, odorless, deadly poisonous gas, which, when breathed,

deprives the body of oxygen and causes suffocation. Carbon monoxide becomes dangerously

concentrated under conditions of inadequate ventilation. To avoid serious injury or death, observe the

following precautions:

(@) Do not operate engine in an enclosed area unless it is adequately ventilated.

(b) Do not idle engine for long periods without maintaining adequate ventilation in personnel
compartments.

(c) Be alert at all times during vehicle operation for exhaust odors and exposure symptoms. If either
are present, immediately ventilate personnel compartments.

USE CARE WHEN PERFORMING MAINTENANCE PROCEDURES ON ELECTRICAL
COMPONENTS. Always disconnect battery ground cable or power source before working on electrical
components. Discharge capacitors as noted. If you receive an electrical shock, get medical help
immediately.

USE CARE WHEN HANDLING HEAVY ITEMS. Properly support heavy items before removing. To
avoid serious injury or death, observe the following precautions:

(@) Keep clear of suspended items.

(b) Use sufficient number of personnel to maintain control of items.

(c) Use a hoist or get help when lifting components that weigh more than 50 Ibs (23 kg).
(d) If anitem begins to fall; let it fall.
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(e) Make sure that hoist or hydraulic floor jack has sufficient capacity to do the job and provide an
ample safety margin. Be sure all chains, hooks, slings, etc. are in good condition and are of
correct capacity. Be sure hooks are positioned correctly. Always use a spreader bar when
necessary. The lifting hooks must not be side loaded.

(8) PREVENT ACCIDENTAL MOVEMENT. Never leave forklift unattended while the engine is running.

Observe all pre-conditions before performing maintenance.

(9) USE STURDY SUPPORTS. Do not climb on tires. Use mounted steps and ladders when climbing onto
forklift. If needed, use a sturdy stepladder to perform maintenance on equipment not safely within
reach.

c. Vehicle Precautions. Observe all cautions listed in this manual. The word CAUTION appears in this
manual to alert you to conditions that could cause damage to the forklift and its components. Cautions are listed before
the procedure to which they apply. Other general vehicle precautions include:

(1) During service maintenance turn master disconnect switch off to prevent

damage to the electrical system.

(2) Disconnect battery ground when required.

(3) Use a hoist or hydraulic floor jack of sufficient capacity to remove and support heavy items.

1-23. DISASSEMBLY AND ASSEMBLY PROCEDURES.

a. Condition of Vehicle. Before performing any maintenance task make sure that the following conditions
have been observed, unless otherwise specified.

(1) Forks must be lowered to the ground.

(2) Forklift must be parked on level ground.

(3) Parking brake must be applied.

(4) Transmission must be in neutral and locked.

(5) Engine must be shut off.

(6) Master disconnect switch must be off.

(7) Components must be at operating temperature to be tested.
(8) Air system must be vented.

b. Disassembly and Assembly Procedures. Follow these general practices when performing disassembly
and assembly procedures:

(1) Read the procedure and thoroughly understand it before performing maintenance or repair. Be alert
during procedure.

1-35



TM 10-3930-664-24

(2) Keep major components and assemblies together whenever possible and practical.

(3) Tag hoses, electrical wires, cables and harnesses to identify them and aid in installation.

(4) Have all the necessary parts, tools, material and personnel before starting procedure.

(5) Keep related parts together for identification purposes.

(6) To prevent loss, temporarily reinstall attaching hardware such as screws, bolts, washers and nuts.
(7) Cap all hydraulic or other fluid lines and fittings when disconnected.

(8) Only disassemble to point of problem.

(9) Make sure parts are clean and lubricated before assembly.

1-24. GENERAL REPAIR PRACTICES.

a. Replacement of Parts. Only replace unserviceable parts or parts which must be discarded. Always discard
the following: cotter pins, lockwire, lockwashers, locknuts, preformed packings, rubber seals and gaskets.
b. Cleaning. Cleaning is a necessary part of most tasks. Use the following guidelines when cleaning:

WARNING
Dry cleaning solvent P-D-680 is toxic and flammable. Wear protective goggles and gloves and use
in a well ventilated area. Avoid contact with skin, eyes, and clothes and do not breathe vapors.
Do not use near open flame or excessive heat. The flash point is +100 to 138°F (+38 to 50°C). If
you become dizzy while using the solvent, get fresh air immediately and get medical aid. If
contact with eyes is made, wash your eyes with water and get medical aid immediately.

(1) Use dry cleaning solvent P-D-680 for cleaning metal parts only.
(2) Use a mild detergent solution for cleaning rubber, plastic and nylon parts.

WARNING
Isopropyl alcohol is flammable. Inhalation of vapors can cause dizziness and headache. Contact
with skin may cause irritation. Keep isopropyl alcohol away from open flame or any spark
(ignition source). Keep at least a B-C fire extinguisher within easy reach when working with
isopropyl alcohol. Post signs that read "NO SMOKING WITHIN 50 FEET" when working with
isopropyl alcohol. Ensure adequate ventilation. If vapors cause drowsiness, go to fresh air. If
liquid contacts skin or eyes, immediately flush affected areas thoroughly with water.

(3) Use isopropyl alcohol for cleaning electrical connector pins, wire end leads, and switch contacts.

1-36



TM 10-3930-664-24

(4) Always clean parts before inspecting them. Ensure all dirt, grit, grease, and other accumulations are
removed from parts to enable a proper inspection.

WARNING

Compressed air used for cleaning purposes shall not exceed 30 psi. Use only with effective chip
guarding and personnel protective equipment (goggles/shield, gloves, etc.). Do not direct
airstream towards self or other personnel.

(5) Dry parts with lint free cloths. Use compressed air when specified.

(6) Use a wire brush, tap or die to clean rust, accumulated dirt, sealant and paint form bolts, screws, nuts
and threaded holes.

(7) After cleaning, protect all parts from dust and dirt.

(8) Keep work area floors and workbenches clean and dry. Clean as you go to prevent accidents.

(9) Dispose of oily rags in specified containers to prevent fire hazard.

(10) Keep the vehicle clean. Oil, grease and debris may hide a serious problem.

(11) Clean all new parts before installation.

c. Inspection Criteria. Proper inspection of parts and operating equipment prevents small problems from
becoming major problems. Equipment defects can be discovered by performing PMCS at both crew and organizational
levels. Perform detailed inspection any time a component is disassembled.

(1) Visually check for any of the following problems: broken welds, loose fasteners, damaged threads,
bending, cracking, deformity, nicks, cuts, scratches, gouges, distortion, blockage or inoperability.

(2) Check for evidence of excessive or uneven weatr.

(3) Inspect all new parts for defects before installation.

(4) Routinely check hoses, lines and fittings for leaks.

d. General Repair Practices. The following are general repair practices to follow. To prevent further damage
to components, take corrective action promptly. Be sure to follow all warnings, cautions and notes.

(1) Discard broken and non-reusable parts.

(2) Paint exposed metal to protect from rust. Do not paint electrical harnesses, wiring, hoses or finished
machine parts.

(3) Perform all lubrication and PMCS on schedule.
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(4) Remove burrs, scratches or raised metal. Use a fine file, stone or crocus cloth dipped in oil.
e. Lubrication. Refer to LO 10-3930-643-12 for detailed, illustrated instructions on proper lubrication. Some
general practices to remember include:

(1) Use the correct lubricant.

(2) Keep lubricants clean.

(3) Clean all fittings prior to lubrication.

(4) Lubricate clean disassembled and new parts to prevent rust.

f.  Application of Adhesives. Liquid gasket, silicone rubber adhesive and Loctite retaining and sealing
compounds are recommended in some tasks to ensure and strengthen seals. The following procedures describe their
correct use and application:

(1) Liguid Gasket. Can be used on machined surfaces (where no gasket is specified), ground joints and
threaded connections. It can also be used with all types of gaskets. Liquid gasket is heat and cold
resistant, unaffected by low pressure gases, gasoline, oil or other liquids, and prevents seizure. Liquid
gasket is applied as follows:

WARNING
TOXIC/FLAMMABLE

Liquid gasket is toxic and flammable. Use only in well ventilated areas. Avoid contact with eyes
or skin. |If injured, seek medical attention immediately. Do not allow near open flame, heat or
sparks. Do no smoke when working the liquid gasket.

(@) Thoroughly clean the mating surfaces. Surfaces must be free of grease, paint, rust or any other
foreign substance.

(b) Brush each mating surface with a thin, even coat of liquid gasket.

(c) Allow 10-20 minutes to dry until tacky. Temperature and humidity will affect drying time. Adhesive
is correct consistency when it does not transfer to finger when touched.

(d) Press surfaces together. Ensure full contact between surfaces. Do not pull or pry either surface
after mating.

(2) Silicone Rubber Adhesive. Except for the instrument panel which is sprayed with anti-corrosive varnish,
all electrical connections are sealed against moisture with a room temperature vulcanizer silicone rubber
sealant, MIL-A-46146A Type 1. If you must break into this seal for repair work, you must remove the
switch involved completely from the machine. Silcone rubber adhesive is applied as follows:

1-38



3)

TM 10-3930-664-24

(@) Thoroughly clean all existing sealant and dirt that may remain on switch. Replace the switch if
corroded. The sealant must have a clean surface to adhere to or there will not be an effective seal.

(b) After switch is cleaned and reassembled or replaced, apply sealant. Cover the switch and terminals
completely with sealant. Press sealant into and around the terminals to ensure complete
coverage.

(c) Sealant will set in 15-30 minutes depending on temperature and humidity.

Loctite Retaining and Sealing Compounds. These compounds will resist solvents, heat, shock and

vibration. They provide a positive seal against leakage and sheer strength resistance to loosening when

used in the assembly of threaded, slipfit or press fitted parts. Use the grade of Loctite specified. Once

cured, these compounds have an operating temperature range of -65 to 300 degrees F (-54 to 149

degrees C), and will resist attack by oils, chemicals, hydraulic fluids and solvents. Do not use Loctite

where other retaining means are provided, such as lock wires, lock washers, lockplates and fasteners.

Do not substitute grades or usage unless specified. Do not use Loctite on items that need frequent

servicing, brass fittings or plugs, or when operating temperatures exceed 300 degrees F (149 degrees

C). (Example: Engine exhaust systems.) Loctite is applied as follows:

(@) Threadlock Adhesives. Primers are not required with threadlock adhesives, but if used will speed
up the cure and act as a cleaner. Surface preparation depends on type of metal and purpose of
application. In general, most surfaces must be cleaned thoroughly.

(b) Apply Loctite to bolts and studs by filling full length of thread with one strip in diameters up to 1
inch, two strips, 180 degrees apart, on diameters up to 2 inches, and three strips, 120 degrees
apart, on diameters over 2 inches. Apply one strip into tapped holes. For blind hole applications,
apply enough Loctite to fill the bottom 2 to 3 threads of engagement, then insert stud. If
engagement length exceeds one diameter, use proportionally more Loctite. For non-seated studs
(studs that to deeper in hole than required) turn stud one turn deeper than required. After bubbling
stops, apply a ring of Loctite around stud at top of hole, then back stud to required height. Loctite
will set in 10 minutes to 2 hours. Temperature and humidity affect drying time.

(c) Plastic Gasket. Plastic gasket is used as a seal on large close fitting metal parts. Mating surfaces
must be clean and degreased. Spread an even coat (0.061 cubic inch per 40 square inches) on
one of the mating surfaces. Assemble and tighten bolts. Plastic gasket will dry in approximately
12-24 hours. Temperature and humidity affect drying time.
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1-25. STANDARD TOOL REQUIREMENTS.

To prevent personal injury and damage to tools, always use the proper tool for the task being performed.
Be sure to keep tools clean and lubricated. Following this practice will reduce wear and prevent rust.
Keep track of your tools. Do not be careless with them.
Return tools to tool box when you are finished with repair or maintenance.
Return tool boxes to tool storage when not in use.
Inventory tools before and after each use.
Use the tool kit specified in the procedure. It contains the tools you will need to complete the maintenance
task. Tool kits authorized for maintenance of the forklift are listed i in[Appendix Bl
h. Some maintenance tasks require special of manufactured tools. The initial page of the task will name any
special or fabricated tool needed for that procedure. Use these special tools only for the maintenance tasks for which they
are designed or called out. Personnel should be carefully instructed in the use of these tools.
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CHAPTER 2
UNIT MAINTENANCE INSTRUCTIONS

Paragraph Title Page
Number Number
Common Tools and Equipment
[2-2 Special Tools and Equipment 21
Repair Parts
[2-4 Service Upon Receipt [2-2
Preliminary Servicing and Adjustment of Equipment 2-2
Scope, Unit Preventive Maintenance Checks and Services 2-3
[2-7 General, Preventive Maintenance Checks and Services (PMCS) [2-3]
Leakage Definitions for Unit PMCS
PMCS Column Description
General PMCS Procedures
Special Lubrication Instructions
[2-12 General, Unit Troubleshooting 29
STE/ICE Vehicle System Diagnostic Check 2-12
Sections Unit Level Maintenance Tasks [2-68]

VI-XX

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), or CTA
50-970, as applicable to your unit.

2-2. SPECIAL TOOLS AND EQUIPMENT.

Refer to the Maintenance Allocation Chart [[Appendix B) and TM 10-3930-664- 24P for identity and authorization of any
special tools or equipment required for unit maintenance.

2-3. REPAIR PARTS.

Repair parts are listed and illustrated in the repair parts and special tools list/ TM 10-3930-664-24P, covering unit, direct
support, and general support maintenance of the forklift.
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Section Il. SERVICE UPON RECEIPT
2-4, SERVICE UPON RECEIPT.
a. Remove any plastic tape, wrapping paper or any other shipping and protective items.
WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Wear protective goggles and gloves and use
in a well ventilated area. Avoid contact with skin, eyes, and clothes and do not breathe vapors.
Do not use near open flame or excessive heat. The flash point is +100 to 138°F (+38 to 50°C). If

you become dizzy while using the solvent, get fresh air immediately and get medical aid. If
contact with eyes is made, wash your eyes with water and get medical aid immediately.

b. Clean any exposed metal parts coated with rust preventive compound. Remove compound with cleaning
solvent (P-D-680).

c. Inspect the forklift for damage incurred during shipping. If the unit has been damaged, report the damage on
DD Form 6, Packaging Improvement Report.

d. Check the forklift against the packing slip to ensure that the shipment is complete. Report all discrepancies
in accordance with the instructions of DA PAM 738-750.

e. Check all tags and forms accompanying the forklift for special instructions. Do not remove any forms or tags
until unit is installed and ready for operation. When installed, remove forms and tags and forward to Quality Control (QC)
section office.

f.  Clean all exterior surfaces. Touch-up any paint scratches.

2-5. PRELIMINARY SERVICING AND ADJUSTMENT OF EQUIPMENT.

Perform the operator Preventive Maintenance Checks and Services (PMCS) contained in TO 10-3930-660-10.
Perform the unit PMCS contained in

Lubricate all points as shown in the Lubrication Order (LO10-3930-664-12) regardless of interval.

Schedule the next PMCS on DD Form 314, Preventive Maintenance Schedule and Record.

Report all deficiencies on DA Form 2407 it the deficiencies appear to involve unsatisfactory design.

Check that all decals and plates are on forklift.

Make sure forklift is ready for operation; remove all warning tags.

@rooooy
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Section Ill. UNIT PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)
2-6. SCOPE.

a. This section lists preventive maintenance checks and services (PMCS) required for the forklift and authorized
for unit maintenance. The purpose of PMCS is to ensure that the forklift is properly inspected for defects before serious
damage, equipment failure, or injury to personnel occurs.

b. The contents of the PMCS tables are based upon the principles of reliability centered maintenance (RCM).
All deficiencies shall be recorded along with the corrective action taken on the applicable form at the earliest opportunity.

2-7. GENERAL.

a. To make sure that the forklift is ready for operation at all times, inspect it systematically so that you can
discover any defects and have them corrected before they result in serious damage or failure. contains unit
PMCS. The item numbers indicate the sequence of minimum inspection requirements. Shutdown the forklift if a
malfunction should occur to prevent further damage of the equipment.

b. Record all deficiencies, along with the corrective action taken, on DA Form 2404. The item Number column
is the source for the numbers used on the TM Number column on DA Form 2404.

c. The item number of the table indicates the sequence of PMCS. Perform at intervals shown below:
(1) Do (Q) PREVENTIVE MAINTENANCE quarterly (every three months).

(2) Do (S) PREVENTIVE MAINTENANCE semiannually (every six months).
(3) Do (A) PREVENTIVE MAINTENANCE annually (once every year).

d. If a component does not work, troubleshoot in accordance with the instructions in this manual or notify a
supervisor.

e. Always do preventive maintenance in the same order to establish a regular routine for spotting defects.

f.  Items requiring repair beyond the ability of the unit level must be reported on DA Form 2404.

WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Wear protective goggles and gloves and use
in a well ventilated area. Avoid contact with skin, eyes, and clothes and do not breathe vapors.
Do not use near open flame or excessive heat. The flash point is +100 to 138°F (+38 to 50°C). If

you become dizzy while using the solvent, get fresh air immediately and get medical aid. If
contact with eyes is made, wash your eyes with water and get medical aid immediately.
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WARNING

Compressed air used for cleaning purposes shall not exceed 30 psi. Use only with effective chip
guarding and personnel protective equipment (goggles/shield, gloves, etc.). Do not direct
airstream towards self or other personnel.

€Y

)

®3)
(4)
(%)

Keep it clean: dirt, grease, oil, and debris only get in the way and may cover up a serious problem.
Clean as you work and as needed. Use dry cleaning solvent (P-D-680) to clean metal surfaces. Use
soap and water when cleaning rubber or plastic materials.

Bolts, nuts, and screws: Check that they are not loose, missing bent or broken. You can'’t try them all
with a tool, of course, but look for chipped paint, bare metal or rust around bolt heads. Tighten any bolt,
nut, or screw that you find loose.

Welds: look for loose or chipped paint, rust, or gaps where parts are welded together. If you find a bad
weld, report it to Direct Support.

Electrical wires and Connectors: look for cracked or broken insulation, bare wires and loose or broken
connectors. Tighten loose connections and make sure wires are in good condition.

Hoses and fluid lines: look for wear, damage, and leaks. Make sure clamps and fittings are tight. Wet
spots show leaks, of course, but a stain around a fitting or connector can mean a leak. If a leak comes
from a loose fitting or connector, tighten the fitting or connector. If something is broken or worn out,
either correct it or report it to Direct Support Maintenance (see Maintenance Allocation Chart,[Appendix

[B).

2-8. LEAKAGE DEFINITIONS FOR UNIT PMCS.
It is necessary for you to know how fluid leaks affect the status of you equipment. The following are definitions of the type /
classes of leakage you need to know to be able to determine the status of the forklift. Learn and be familiar with them and
REMEMBER - when in doubt, notify your supervisor.

Class |

Class Il

Class Il

LEAKAGE DEFINITIONS FOR UNIT PMCS
Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops
Leakage of fluid great enough to form drops, but not enough to cause drops to drip from the item being
checked / inspected.

Leakage of fluid great enough to form drops that fall from the item being checked / inspected
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CAUTION

Equipment operation is allowable with minor leakage (Class | or Il). Of course, consideration must
be given to the fluid capacity in the item / system being checked / inspected. When operating with
Class | or Il leaks, continue to check fluid level as required on your PMCS.

NOTE

Change the interval if your lubrication / elements are contaminated or if you are operating the
equipment under adverse operating conditions, including longer-than-usual operating hours.

2-9. PMCS COLUMN DESCRIPTION.

a. ltem No. Column. The number used to identify sequence of checks and services. This column shall be used
as a source of item numbers for the TM Number Column on DA Form 2404, Equipment Inspection and Maintenance
Worksheet, when recording results of PMCS.

b. Interval Column. Indicates the time interval upon which the checks and services must be performed.

c. ltem to Be Checked or Serviced Column. Indicates item and components to be inspected.

d. Procedure Column. Indicates the procedure by which the check or service is to be performed. Tolerances,
adjustment limits, and instrument readings are included as applicable. When replacement or repair of a component is
required, the procedures column will direct personnel to the appropriate task.

e. Not Fully Mission Capable If Column. Explains when the forklift is not capable of safe operation.

2-10. GENERAL PMCS PROCEDURES.

a. When performing PMCS procedures, ensure that all components are correctly assembled, secured,
serviceable, adequately lubricated, and free from excessive wear or leaks.

b. When the PMCS procedure calls for cleaning, use the guidelines found in the appropriate task. Even if a
procedure does not specify cleaning, be aware of any buildup of dirt, grease, oil, or debris. Clean any such buildup before
returning the component to service.

Section IV. SPECIAL LUBRICATION INSTRUCTIONS
2-11. SPECIAL LUBRICATION INSTRUCTIONS.

There are no requirements for special lubrication at the unit level. All lubrication instructions and procedures are contained
in the Lubrication Order, LO 10-3930-664-12.
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Table 2-1. Unit Preventive Maintenance Checks and Services

TM 10-3930-664-24

Item Item to Not Fully Mission
No. Interval Check/ Service Procedure Capable If:
1 ENGINE
250 Hours 0] Change engine oil filter Filter shows
Filter signs of engine
damage, ie;
metal shavings,
rust deposits.
Quarterly Air Check intake air filter.
Filter Change filter if damaged or
beyond cleaning [para 2-28).
Check air restriction indic-
ator for proper operation.
Quarterly Engine Check fuel lines for cracks, Fuel line is
Fuel kinks, dents, or bends damaged or
Lines Inspect fittings for signs fitting loose.
of leakage. Replace damaged
lines [para 2-27).
Quarterly Belt Check engine alternator belt Belt is
for wear / proper tension damaged.
Replace if worn [para 2-54).
Quarterly Fuel/ Inspect fuel / water strainer Fuel shows
Water for contamination Drain in signs of
Strainer accordance with TM 10-3930- severe
664-10 Replace as required contamination.
Quarterly Ether Check ether cylinder Replace
Cylinder if empty (para 2-40).
Annually Radiator Flush cooling system and
replace coolant (para 2-46).
Annually Cylinder Perform cylinder head valve
Head / clearance adjustment
Rocker (para 2-15).
Arms
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Table 2-1. Unit Preventive Maintenance Checks and Services (cont)

Item Item to Not Fully Mission
No. Interval Check/ Service Procedure Capable If:
2 FUEL
SYSTEM
Quarterly a Fuel Check fuel lines for cracks, Fuel line is
Lines kinks, dents, or bends damaged or
Inspect fittings for signs fitting loose.
of leakage. Replace damaged
lines [para 2-27).
Quarterly b  Fuel Inspect fuel tank for leaks Fuel shows
Tank or contamination Drain and signs of
service [(para 2-34) severe
Replace fuel filter as contamination.
required [para2-36).

3 Quarterly BATTERIES Service batteries (para Battery is
2-77). Inspect batteries damaged or
for damage, corrosion, or leaking.
evidence of leakage. Clean
cable lugs[(para 2-77).

Replace battery if
damaged|[(para 2-78).
4 Quarterly BATTERY Inspect battery cables Battery cable
CABLES for damage, corrosion, or is damaged.
Cuts. Clean cable [paral
[2-79). Replace cable if
damaged|[(para 2-80).
4 BRAKE
SYSTEM
Quarterly a  Fluid Check fluid lines for cracks, Fluid line is
Lines kinks, dents, or bends damaged or
Inspect fittings for signs fitting loose.
of leakage Replace damaged
lines (para 2-112).
100 Hours b  Master Service master cylinders Cylinder is
Cylinders (para2-113). Inspect for damaged.
damage or evidence of
leakage. Replace as
required (para 2-111).
Sem- ¢ Disc Brake Inspect and adjust disc
annually Assembly brakes [(para 2-107).
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Table 2-1. Unit Preventive Maintenance Checks and Services (cont)

Item Item to Not Fully Mission
No. Interval Check/ Service Procedure Capable If:
5 MAST ASSY
50 Hours a Carriage Service carriage tilt cylinder Cylinder is
Tilt para 2-152) Inspect for damaged.
Cylinder damage or evidence of leakage.
Replace as required [[para 2-153).
50 Hours b  Carriage Service carriage assembly
Assembly .
50 Hours ¢ Mast Assy Service mast assembly
Quarterly d Wear Pads Inspect wear pads for uneven Semi-circle is
or excessive wear. Check for worn away.

small semi-circle on face of
pad. Replace as required

6 Semi- DRIVE SHAFTS Service drive shafts (para Drive shaft
annually 2-98) Inspect and repair is damaged.
as required [para2-100).
7 Semi- AXLES Service front and rear axles Axle is
annually (hara 2-10212-104) damaged.

Inspect for damage or evid-
ence of leakage [para 2-101]]

[2-103).

8 250 Hours TRANSMISSION Check condition of trans- Filter shows
mission fluid. If color is signs of trans-
dark and smells burned, mission damage,
change fluid [para2-93) ie; rust or
and replace filter metal chips.
[para 2-96).

Annually Test transmission operation Transmission
(para2-94) fails tests.
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Section V. UNIT TROUBLESHOOTING
2-12. GENERAL.

a. This section contains unit maintenance level troubleshooting information for identifying and correcting
malfunctions which may develop during forklift operation. Each malfunction or trouble symptom is addressed and is
followed by a series of inspections or tests necessary to determine the probable cause and corrective action.

b. The Unit Troubleshooting Symptom Index_Table 2-2, lists the common malfunctions which may occur. It
refers you to the proper page for troubleshooting procedures.

c. This manual cannot list all possible malfunctions that may occur, all tests or inspections that must be
performed, or all corrective actions for each malfunction. If a malfunction is not listed, or is not remedied by corrective
actions, notify personnel at next highest maintenance level.

d. Prior to using troubleshooting diagrams, be sure you have performed all normal operational checks. Refer to
the electrical schematic[(Figure FO-2) and hydraulic flow diagram to assist in troubleshooting.

e. Never overlook the chance that the problem could be of simple origin. The problem may be corrected with
minor adjustments.

f. Use all senses to observe and locate troubles. Use test instruments or gauges to help isolate problems.
Always isolate the system where the trouble occurs, then locate the defective component.

g. When troubleshooting a malfunction:

(1) Question the operator to obtain any information that might help determine the cause of the malfunction.
Before continuing, ensure that all applicable operator troubleshooting has been performed.

(2) Locate the symptom or symptoms ii_Table 2-2 that best describe the malfunction. If the appropriate
symptom is not listed, notify your supervisor.

(3) Turn to the page where the troubleshooting procedures for that malfunction are described.

(4) Perform each step in order until the malfunction is corrected. Do not perform any maintenance task
unless the table directs you to do so.
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Table 2-2. Unit Troubleshooting Symptom Index

TM 10-3930-664-24

Symptom Symptom Title Page
Number Number
ENGINE TROUBLESHOOTING
1 Engine Will Not Crank [2-19]
2 Engine Cranks But Will Not Start, No Smoke From Exhaust 2-21
3 Engine Cranks But Will Not Start, Smoke From Exhaust [2-23]
4 Engine Starts But Will Not Keep Running 2-26
5 Engine Will Not Start Using Cold Starting Aids [2-27]
6 Engine Misfires or Runs Rough [2-28]
7 Low Engine Power 2-30
8 Engine Overheats [2-33]
) Engine Uses Too Much Oil
10 Engine Uses Too Much Fuel [2-35]
11 Black Exhaust 2-36
12 White Exhaust
13 Engine Does Not Reach Operating Temperature [2-37]
14 Low Engine Oil Pressure
15 Excessive Engine Oil Pressure [2-39)
STARTING/CHARGING SYSTEM
16 Alternator Is Not Charging Or Insufficient Charging
17 Starter Turns Slowly
18 Low Battery Output 2-43
LIGHTING SYSTEM
19 Blackout Drive Lights Do Not Work
20 Work/Drive Lights, Horn, And Back-Up Alarm [2-45]
Operate In Blackout Mode
21 Work/Drive Lights Do Not Work [2-46]
22 Stop and Blackout Taillights Do Not Work
WARNING SYSTEM
23 Horn Does Not Sound
24 Backup Alarm Does Not Sound [2-49]
GAUGES AND METERS
25 All Gauges and Hourmeter Do Not Operate [2-50]
26 Fuel Level Gauge Does Not Work or Gives [2-50]
Inaccurate Fuel Level Readings
27 Engine Temperature, Transmission Temperature, [2-51]

or Oil Pressure Gauge Does Not Operate
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Table 2-2. Unit Troubleshooting Symptom Index - continued

Symptom Symptom Title Page
Number Number

CAB MODEL COMPONENTS

28 Heater Assembly Does Not Work 2-51
29 Front and/or Rear Wipers Do Not Work
30 Defroster Fans Do Not Work

TRANSMISSION

31 Transmission Will Not Engage
32 Low Torque Converter Out Pressure -4
33 Transmission Oil Temperature Too High
34 High Engine Speed at Torque Converter Stall
35 Loss of Power [2-56
36 No Power Transmitted in Any Range
37 Slow Clutch Engagement [2-57]

BRAKE SYSTEM

38 Brakes Weak or Inoperative [2-58
39 Brakes Will Not Release
40 Brakes Chatter or are Noisy [2-59
41 Park Brake Does Not Operate [2-60]
STEERING SYSTEM
42 Forklift is Difficult to Steer
43 Forklift Pulls to the Left Or Right When Moving 2-61
Straight Ahead
44 Steering Wheel Kicks Back

HYDRAULIC SYSTEM

45 Hydraulic Functions Operate Slowly
46 Mast Functions Do Not Respond, or Respond Erratically
47 Mast Will Not Raise
48 Mast Drifts Downward With Controls in Raised Position
49 Mast Rises, But Carriage Will Not Sideshift [2-65
50 Mast Rises, But Carriage Will Not Tilt
51 Mast Rises, But Carriage Will Not Roll [2-67]
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2-13. STE/ICE VEHICLE SYSTEM DIAGNOSTIC CHECK.

a. General. This section lists tests which may be used with STE/ICE (Simplified Test Equipment for Internal
Combustion Engines) to locate malfunctions that can occur in the vehicle. The listed tests can be used during
troubleshooting, corrective maintenance, and after routine adjustments.

b. The STE/ICE system is primarily used in conjunction with the vehicle electrical system. The listed tests cannot
cover all possible malfunctions that may occur. If a particular malfunction is not discussed, refer to the troubleshooting
diagrams.

c. Description and Operation. STE/ICE [Eigure 2-1) is portable and operates off of the vehicles 24 volt system.
Refer to STE/ICE manual for detailed operating instructions. The STE/ICE kit consists of the following major components:

(1) Vehicle Test Meter (VTM). The VTM is a tool for testing electrical and mechanical components. Readings
are either pass/fail or digital display (PSI, RPM, volts, etc.). The VTM interfaces with the vehicle being
tested by either a transducer from the Transducer Kit (TK) or by the Diagnostic Connector Assembly (DCA).
Power from the VTM is drawn from the vehicle batteries or from an alternate power source.

(2) Transducer Kit (TK). The TK is a covered tray inside the transit case that contains transducers, fittings, and
connectors which are used during testing.

(3) Electrical Cable Assemblies’. The cable assemblies are included for power and testing. Test procedures
refer to the cable assemblies by number for quick identification. Each cable also has a name which
describes its use. A quick reference to W1, for example, would indicated the DCA cable. Connectors on
the cable are identified by a number proceeded by either a P or E, such as P1 or E2. Cable assembly
numbers and names are listed below.

(a) W1 DCA Cable

(b) W2 Test Probe Cable

(c) W3 Ignition Adapter Cable

(d) W4 Transducer Cable (2 each)
(e) W5 Power Cable

NOTE

When cables are connected, large key noted by white stripe on cable connector mates with
large keyway of connector on VTM transducer.

d. Vehicle Diagnostic Connector Assembly (DCA). The DCA connector of the vehicle is located on the transmission
right side panel [Figure 2-2).

e. STE/ICE Testing Procedures. The vehicle test procedures contained in the STE/ICE Technical Manual consist
of two test sequences; GO-Chain sequences and NO-GO-Chain sequences. A GO-Chain sequence is a logical sequence
of tests preformed to determine the general condition of the vehicle. If the vehicle fails any of the GO-Chain tests, the test
will direct the user to a specific NO-GO test for further testing. The NO-GO tests are used to isolate what is wrong with the
vehicle.
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VEHICLE
;§ \M TEST METER

TRANSDUCER
W5 KIT
w3 @

TEST

PROBE

Figure 2-1. STE/ICE Kit Components
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DCA
CONNECTOR

e

Figure 2-2. Vehicle DCA Connector

f. The GO and NO-GO-Chain sequences are presented as illustrated flow charts with test branching controlled by
YES and NO decisions. Generally, a YES determination leads to the next test; a NO determination leads to NO-GO
testing and corrective action.

g. When the VTM interfaces with the vehicle through the DCA connector the test is titted DCA Mode Testing. If the
VTM interfaces with the vehicle through the use of the Transducer Kit (TK), the test is titled TK Mode Testing. The DCA
and TK testing modes can be used at the same time.

h. Rules For Following GO-Chain Test Sequence.

)

)
3)

(4)
(5)

Always start at GO1. Never enter the middle of a GO or NO-GO testing sequence unless directed by the
flow chart.

Follow each instruction in a GO-Chain Test Sequence. Do not skip any instructions or procedures.

If a particular test has failed in a GO-Chain test sequence, proceed to the indicated NO-GO-Chain test
sequence or to a higher level of maintenance.

After correcting a vehicle problem, repeat the testing beginning at GO1.
Each GO Chain testing sequence depends upon the completion of the previous test. Do not skip any tests.
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i. Use the GO, NO-GO flowcharts for testing. As you become more familiar with the test procedures, you can use
the flip cards on the VTM. Prior to testing, make the following pre-test inspections:

@)
)
®3)
(4)
(5)

(6)

Check fan belt for proper tension. Replace cracked or frayed belts.
Check for proper engine oil level. Add oil as necessary.

Check that the fuel tank has enough fuel for testing.

Check for proper engine coolant level. Add coolant as necessary.

Check that the battery is in good condition. Check for low electrolyte level and add distilled water as
required.

Check that emergency steering pump is turned off when required by testing.

j. VTM Confidence Test. This procedure provides an overall check of the VTM and should be run before and after

each use to assure accuracy of results.

1)

)

NOTE

If VTM fails to display correct readouts, refer to STE/ICE manual for fault isolation.

Run confidence test as follows:

(@) Set TEST SELECTOR switches to 66.

(b) Press and release TEST button.

(c) Wait for display to show 0066.

(d) Set TEST SELECT switches to 99.

(e) Press and release TEST button.
Observe the following display readouts:

(a) Display shows 0099.

(b) Display blank.

NOTE

When performing step (c), observe display and verify that all segments of display are on.

(c) Display shows 8.8.8.8. If any segment of display is not working, refer to STE/ICE manual for repair
instructions for Digital Display Modules.

(d) Display blank.
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NOTE

Intermediate test results are displayed indicating test in progress. The end result will
alternately show the software revision number and PASS message.

The display software revision number has a month (one digit), a year (two digits), and the
revision number which is always zero.

(e) Wait for the alternate display of the revision number and the PASS message.

NOTE
The software revision number flashing on the display should match the portion of the label on
the side of the VTM.

(f) Compare the revision number displayed with the revision number on the VTM label. If they are
different, return the STE/ICE-R set to DS maintenance.

k. STE/ICE GO-Chain Tests. The STE/ICE GO-Chain tests listed il Figure 2-3may be utilized in testing the forklift.
Tests should be preformed sequentially. Refer to the STE/ICE Technical Manual for test procedures.
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PRE-TEST INSPECTION

DhWN =

Drive Bett

Oil Level
Coolant Level
Fuel Level
Batteries

STE/ICE-R MEASUREMENTS (DCA MODE) - VID 35

VEHICLE PARAMETER TEST # | OFFSET OPERATING CONDITION LIMITS UNITS
LIMITS
Battery Voltage 87 - Engine Off 24-27 Volts
Starter Current First Peak 72 1225 Crank on Go 1000-1200 Amps
Battery Internal Resistance 73 1225 Crank on Go 3-14 Milliohms
Starter Circuit Resistance 74 +225 Crank on Go 10-30 Milliohms
Battery Resistance Change 75 - 225‘_‘ Crank on Go 25-50 Milliohms/Sec
Starter Voltage 68 - Engine Off 25-27 Volts
Alternator Output Voitage 82 - Engine Running, Electrical 27-29 Volts
Accessories On
Alternator Field Voltage 83 - Engine Running, Electrical 25-29 Voits
Accessories On
Alternator Return Voltage Drop 84 - Engine Running, Electrical 0-10 Volts
Accessories On
Fuel Solenoid Voltage 27 - Engine Running 24.27 Volts
Fuel Supply Pressure 24 +15 Engine Running 4-10 PSI
Fuel Filter AP 26 - | Engine Running Pass -
Engine RPM 10 Engine Running - Idle 750-850 APM
-- High idle 2600 RPM
Cranking 250-310 ] RPM
Engine Power (RPM/Sec) NOTE 1 12 - Engine Warm 2000-4000 RPMW/Sec
Compression Unbalance NOTE 2 14 -- Engine Warm 100-180

1. ENGINE POWER TEST VALUE. PO-3: 02

2. COMPRESSION UNBALANCE TEST VALUES. CuU-1: 04, CU-2: 67, CU-3: 81, CU-4: 08, CU-5: 41

1.
2

POWERING UP VTM

Connect VTM to W1 cable
Connect W1 cable to DCA
connector (see Figure 1)
Enter VID 35 into VTM using
test #60

Perform confidence test, test
#66 (second entry 99)

OPERATOR MESSAGES
PASS  Test successtully completed E000
CAL Oftset test complete, release TEST button E001
ciP Apply full throttle for CI power test £002
CU-() Enter compression unbalance values E003
CcYL Enter number of cylinders E00S
FAIL Test tailed E008
GO Crank engine E009
OFF it cranking stop, it Cl power release accelerator E011
PO-3 Enter power test value . E013
UEH Enter vehicle identification number EO14
----  VIM accepting data or initial tum-on €018
66 Dial 99, push TEST button E020
.8.8.8.8 Display working properly E027
EQ32
E033
.9.9.99

ERROR MESSAGES

Information not available

Test non-existent

Transducer not connected

Test not valid

CAL not performed

No battery voltage

No engine speed

Bad accelerator operation

Bad data received

Bad number of cylinders

Test discontinued, excessive time
No first peak data

Bad CU constants

Cranking speed varies too much
Bad power constant

Overload or number exceeds display capability

Figure 2-3. STE/ICE Test Card (Sheet 1 of 2)
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TERMINAL

CABLE W2

TEST #89% DC VOLTAGE
2024 VOLTS WITH ENGINE
CRANKING

STE/NCE-A MEASUREMENTS (TK MODE) - VID 35

TM 10-3930-664-24

VEHICLE PARAMETER TEST # TK ITEM(S) OFFSET OPERATING CONDITION LIMITS UNITS
LIMITS

Starter Solenoid Voltage 89 Cable W2 +6.8 Engine Cranking 20-24 Volts

Engine Oil Pressure 50 Transducer, + 150 Engine Warm - idle Min 15 PSt
Pressure (Blue High idle Min 50 PSI
Stripe)(TK17)
Adapter, 1/8
MPT to 1/4
FPT (TK 20)

Transmission Oil Pressure 01,50 Transducer, + 150 Engine Running, 2000 RPM 220-270 PSI
Pressure (Blue
Stripe)(TK17)

TRANSMISSION O PREBSUME

OIFFERENTIAL
LOCK-PARK
SRAKE SOLENOID
vALVE
TRANSOUCER
CABLE War2

TEST #50. OiL PRESSURE
220 - 270 @ 2000 RPM

cmourT
ENGINE COMPARTMENT
r—— A
STARTER STARTER |
SOLENOID MOTOR
SLAVE
RECEPTACLE n

e e e ]

rf-=——-

&r

Figure 2-3
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Trouble Symptom 1. Engine Will Not Crank

TM 10-3930-664-24

ES

INSPECT/TEST
ELEC. WIRING
HARNESS
(para 2-82).

DAMAGED?

1. ENGINE WILL
NOT CRANK
IS BATTERY TSEVﬂT"é'QSFTOEg
CONNECTED? CONTINUITY.
IS CONTINUITY
YES PRESENT?
_ L4
ARE BATTERY CONNECT NO
TERMINALS BATTERIES
CORRODED? (para 2-77)
REMOVE AND
REPLACE
NO YES, MASTER SWITCH
(para 2-50).
TEST BATTERY VOLTAGE reﬁﬁﬁ&s
USING STEANCE TEST #67 8 2. 77
AS FOLLOWS: (pa ) NO
* DIAL 67 INTO TEST
SELECT.
* PRESS AND RELEASE
TEST. CONTINUED
e OBSERVE DISPLAY ON NEXT PAGE
FOR BATTERY
VOLTAGE.
* VOLTAGE SHOULD BE
24 TO 27 VOLTS.
1S BATTERY
CHARGE LOW?
NO YES
PROCEED TO
1S CIRCUIT TROUBLESHOOTING
BREAKER SYMPTOM 18 TO
TRIPPED? TROUBLESHOOT
BATTERIES.
@ D
BREAKER WILL
AUTOMATICALLY
RESET AFTER
COOLING.
REPLACE
DEFECTIVE
BREAKER
(para 2-60)
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Trouble Symptom 1. Engine Will Not Crank - continued

1. ENGINE WILL
NOT CRANK

CONTINUED

&

TEST STARTER VOLTAGE USING STEACE
TEST #68 AS FOLLOWS:

* DIAL 68 INTO TEST SELECT.

* PRESS AND RELEASE TEST.

* OBSERVE DISPLAY FOR BATTERY
VOLTAGE.

* VOLTAGE SHOULD BE 25 TO 27 VOLTS.

1S VOLTAGE LOW?

TEST SOLENOID VOLTAGE USING STEACE
TEST #89 AS FOLLOWS:

® ATTACH CONNECTOR P1 OF CABLE W2
TO J4 ON VTM.

e ATTACHRED CLIP E1 OF CABLE W2TO
BLACK CLIP E2 OF CABLE W2.

e DIAL 89 INTO TEST SELECT.

e PRESS AND HOLD TEST UNTIL CAL
APPEARS ON DISPLAY.

e RELEASE TEST AND OBSERVE DISPLAY
FOR OFFSET VALUE.

® OFFSET VALUE SHOULD BE BETWEEN
-68TO +6.8. IF NOT, REFER TO STEACE
MANUAL TO FAULT ISOLATE OFFSET
PROBLEM.

s ATTACHRED CLIP E1 TO STARTER
SOLENOID POSITIVE TERMINAL.
ATTACH BLACK CLIP E2 TO STARTER
GROUND.

* PRESS AND RELEASE TEST.

¢ CRANK ENGINE UNTIL VALUE APPEARS
ON DISPLAY. IF.9.9.0.9 APPEARS ON
DISPLAY VTM CANNOT MEASURE
VOLTAGE.

* STARTER SOLENOID VOLTAGE SHOULD
BE 20 TO 24 VOLTS.

REMOVE AND REPLACE FAULTY
STARTER (para 2-57).

SEND FAULTY STARTER TO
DS MAINTENANCE
FOR REPAIR

STARTER SOLENOID VOLTAGE

CABLE w2

TEST #89 DC VOLTAGE
20-24 VOLTS WITH ENGINE
CRANKING
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Trouble Symptom 2. Engine Cranks But Will Not Start, No Smoke From Exhaust

2 ENGINE
CRANKS BUT
WILL NOT START.
NO SMOKE
FROM EXHAUST.

IS AIR
RESTRICTION
INDICATION
PRESENT ON
AIR CLEANER
INDICATOR?

NO

YES

IS FUEL FILTER CLOGGED OR
OBSTRUCTED?

MEASURE FUEL FILTER PRESSURE DROP

REPLACE AIR CLEANER
ELEMENT
(para 2-29).

USING STE/ICE TEST #26 AS FOLLOWS:

e ENSURE FUEL SHUT-OFF SWITCH IS
PLACED TO FUEL ON POSITION.

RESET AIR RESTRICTION
INDICATOR BY DEPRESSING
TOP OF INDICATOR.

DIAL 26 INTO TEST SELECT.
START THE ENGINE.
PRESS AND RELEASE TEST.

OBSERVE DISPLAY FOR PASS OR FAIL.
IF .9.9.9.9 APPEARS ON DISPLAY VTM
CANNOT MEASURE PRESSURE DROP.

FAIL?

NO YES
MANUALLY PUMP REPLACE FUEL
TRANSFER PUMP FILTER

LEVER WHILE {para 2-36).
BLEEDING AIR
FROM SYSTEM.
IS TRANSFER
PUMP
PUMPING
FUEL?

YES NO
CONTINUED REPLACE
ON NEXT PAGE TRANSFER

PUMP
(para 2-25).
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Trouble Symptom 2. Engine Cranks But Will Not Start, No Smoke From Exhaust - continued

2. ENGINE
CRANKS BUT
WILL NOT START.
NO SMOKE
FROM EXHAUST.

CONTINUED

&

IS FUEL SOLENOID VALVE
OPERATING PROPERLY?

MEASURE FUEL SOLENOID VOLTAGE
USING STEACE TEST #27 AS FOLLOWS:

e DIAL 27 INTO TEST SELECT.

* PRESS AND RELEASE TEST.

¢ ENSURE FUEL SHUTOFF SWITCH ON
DCA PLATE IS IN ON POSITION.

* TURN IGNITION SWITCH TO ON
POSITION.

e OBSERVE DISPLAY FOR FUEL SOLENOID
VOLTAGE. VOLTAGE SHOULD BE 24TO

27 VOLTS.
PROPER VOLTAGE?
YES NO
REFER TROUBLE REPLACE FUEL
TODS SOLENOID VALVE.
MAINTENANCE
LEVEL.
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Trouble Symptom 3. Engine Cranks But Will Not Start, Smoke From Exhaust

3. ENGINE HARD TO START OR WILL
NOT START. SMOKE FROM EXHAUST.

1S CRANKING SPEED TOO SLOW?

MEASURE ENGINE CRANKING SPEED
USING STENCE TEST #10 AS FOLLOWS:

® SHUTOFF FUEL USING FUEL SHUTOFF
SWITCH ON DCA PLATE.

* DIAL 10 INTO TEST SELECT.

®* CRANK THE ENGINE UNTIL A VALUE
APPEARS ON THE DISPLAY.

® CRANKING SPEED SHOULD BE 250 TO

310 RPM.
PROPER CRANKING SPEED?
NO YES
IS AIR
PROCEED TO
SEJ:S)TSA?E)%N TROUBLE SYMPTOM
PRESENT ON AIR 17 TO TROUBLESHOOT
CLEANER STARTER SYSTEM.
INDICATOR?
NO YES
CHECK FOR AIR REPLACE AIR
ENTERING FUEL CLEANER
SYSTEM. ELEMENT
(para 2-29).
IS AIR ENTERING
FUEL SYSTEM? RESET AIR
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF INDICATOR.
NO/ YES
CHECK FOR LEAKS.
BLEED FUEL
SYSTEM
(para 2-27).

2-23
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CHECK FUEL FILTER PRESSURE DROP
USING STEACE TEST #26 AS FOLLOWS:
¢ ENSURE FUEL SHUTOFF SWITCH IS
RETURNED TO FUEL ON POSITION.
* DIAL 28 INTO TEST SELECT.
® START THE ENGINE.
* PRESS AND RELEASE TEST.
¢ OBSERVE DISPLAY FOR PASS OR FAIL.
IF .9.9.9.9 APPEARS ON DISPLAY VTM
CANNOT MEASURE PRESSURE DROP.
FAIL?
NO YES
IS FUEL REPLACE FUEL
INJECTOR FILTER
CLOGGED? (para 2-36).
NO YES
ADJUST CYLINDER REFER TO DS
HEAD VALVE MAINTENANCE
CLEARANCE FOR INJECTOR
(para 2-15). REPLACEMENT.
PROBLEM
REMEDIED?
NO YES
CONTINUED END OF TESTING.
ON NEXT PAGE RETURN VEHICLE
TO SERVICE.




Trouble Symptom 3. Engine Cranks But Will Not Start, Smoke

3. ENGINE HARD TO START OR WILL
NOT START. SMOKE FROM EXHAUST.

CONTINUED

O

e @ @ & & ¢

MEASURE CURRENT FIRST PEAK SERIES USING STE/ICE TESTS

#72,73, 74, 75 AS FOLLOWS:

SHUT OFF FUEL USING FUEL SHUTOFF SWITCH ON DCA PLATE.

TURN OFF ALL VEHICLE ELECTRICAL ACCESSORIES.

DIAL 72 INTO TEST SELECT.

PRESS AND HOLD TEST UNTIL CAL APPEARS ON DISPLAY.
RELEASE TEST AND OBSERVE DISPLAY FOR OFFSET VALUE.

OFFSET VALUE SHOULD BE BETWEEN -225 AND +225. IF NOT,
REFER TO STE/ACE MANUAL TO FAULT ISOLATE OFFSET
PROBLEM.

PRESS AND RELEASE TEST.

* WHEN GO APPEARS ON DISPLAY, CRANK ENGINE UNTIL OFF,

.9.9.9.9, A VALUE, OR AN ERROR MESSAGE APPEARS. DO NOT
CRANK ENGINE MORE THAN 2 SECONDS.

IF .0.9.9.9 APPEARS ON DISPLAY CURRENT PEAK EXCEEDS
3000 AMPS AND CANNOT BE MEASURED BY VTM. IF E013
APPEARS ON DISPLAY, CHECK BATTERY CONNECTIONS AND
REPEAT TEST. IF E013 PERSISTS AFTER 3 TESTS VTM CANNOT
PERFORM TEST.

CURRENT FIRST PEAK SHOULD BE BETWEEN 1000 AND 1200
AMPS.

DIAL 73 INTO TEST SELECT. PRESS AND RELEASE TEST.
BATTERY INTERNAL RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 3 TO 14 MILLIOHMS.

DIAL 74 INTO TEST SELECT. PRESS AND RELEASE TEST.
STARTER CIRCUIT RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 10 TO 30 MILLIOHMS.

DIAL 7S INTO TEST SELECT. PRESS AND RELEASE TEST.
BATTERY RESISTANCE CHANGE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 25 TO 50 MILLIOHMS/SECOND.

ARE TEST RESULTS WITHIN ACCEPTABLE RANGES?

YES NO
CONTINUED TROUBLESHOOT
ON NEXT PAGE STARTER (SYMPTOM 17)

AND BATTERIES
(SYMPTOM 18).
REPEAT TESTS.
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Trouble Symptom 3. Engine Cranks But Will Not Start, Smoke From Exhaust - continued

3. ENGINE HARD TO START OR WILL
NOT START. SMOKE FROM EXHAUST.

CONTINUED

MEASURE COMPRESSION UNBALANCE USING STEACE TEST
#14 AS FOLLOWS:

* WARM ENGINE TO OPERATING TEMPERATURE, 180° TO 210°F.
® SHUT OFF FUEL USING FUEL SHUTOFF SWITCH ON DCA PLATE.

® CRANKENGINE FORS SECONDS TO CLEAR RESIDUAL FUEL
FROM CYLINDERS.

* DIAL 14INTO TEST SELECT.

¢ PRESS AND RELEASE TEST.

® AT PROMPT, UEH, DIAL 35 (VID) INTO TEST SELECT. PRESS AND
RELEASE TEST.

* IF PROMPT, CYL, APPEARS ON DISPLAY DIAL 04 INTO TEST
SELECT. PRESS AND RELEASE TEST.

* IFPROMPTS, CU-1, CU-2, CU-3, CU-4, CU-5 APPEAR ON DISPLAY,
DIAL THE FOLLOWING VALUES INTO TEST SELECT WHEN THE

PROMPT APPEARS.
cU-1.04 CU-4:08
CuU-2.67 cus.41
CU-3:81

* PRESS AND RELEASE TEST AFTER EACH VALUE IS ENTERED.

¢ WHEN GO APPEARS, CRANK ENGINE. DISPLAY WILL CHANGE
TO — WHILE ENGINE 1S TURNING.

* WHEN OFF OR E013 APPEARS ON DISPLAY STOP CRANKING
ENGINE. IF E013 APPEARS CHECK BATTERY CONNECTIONS
AND REPEAT TEST. IF E013 PERSISTS AFTER TWO
MEASUREMENTS, VTM CANNOT MEASURE COMPRESSION
UNBALANCE. !

¢ OBSERVE DISPLAY FOR A VALUE, GO OR FAIL TO APPEAR. IF
GO APPEARS, CRANK ENGINE AGAIN UNTIL OFF OR E013
APPEARS ON DISPLAY. IF FAIL APPEARS VTM CANNOT
MEASURE COMPRESSION UNBALANCE.

* COMPRESSION UNBALANCE SHOULD BE 100 TO 180.

IS COMPRESSION BALANCE 100 TO 1807

YES NO
END OF TESTING.
RETURN VEHICLE .’}ﬁﬁi’éﬁﬁu%i
TO SERVICE. FOR REPAIR.
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Trouble Symptom 4. Engine Starts But Will Not Keep Running

4. ENGINE STARTS BUT WILL NOT KEEP RUNNING.
MEASURE ENGINE IDLE SPEED USING STE/ICE @
TEST #10 AS FOLLOWS:
s DIAL 10INTO TEST SELECT.
® PRESS AND RELEASE TEST. TEST FUEL SUPPLY PRESSURE USING STEACE
* START THE ENGINE. TEST #24 AS FOLLOWS:
s RELEASE ACCELERATOR COMPLETELY.
* OBSERVE THE DISLPLAY FOR IDLE SPEED. ¢ ENSURE THAT VEHICLE AND ALL
IDLE SPEED SHOULD REMAIN WITHIN 750 TO ELECTRICAL ACCESSORIES ARE OFF.
850 RPM. * DIAL 24 INTO TEST SELECT.
* PRESS AND HOLD TEST UNTIL CAL
MESSAGE APPEARS ON THE DISPLAY.
IS IDLE SPEED SET TOO LOW? » RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.
® OFFSET VALUE SHOULD BE BETWEEN -15
AND +15. IF NOT, REFER TO STE/ICE
NO YES MANUAL TO FAULT ISOLATE OFFSET
PROBLEM.
* START THE ENGINE.
oeT * PRESS AND RELEASE TEST.
IS AIR ¢ OBSERVE DISPLAY FOR FUEL SUPPLY
RESTRICTION INJECTOR PUMP
NDIATOR LOW IDLE SCREW. :sgagune. VALUE SHOULD BE BETWEEN 4
PRESENT ON :
AIR CLEANER
INDICATOR?
IS FUEL SUPPLY PRESSURE BETWEEN 4 AND 10 PSI?
NO YES
YES NO
CHECK FOR AIR REPLACE AIR
ENTERING FUEL CLEANER REFER TO DS REPLACE FUEL
SYSTEM. ELEMENT MAINTENANCE FOR LIFT PUMP.
(para 2-29). REPLACMENT OF
IS AIR ENTERING RESET AIR FUEL;ﬁﬁfT'ON
FUEL SYSTEM? '
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF
INDICATOR.
@ YES
CHECK FOR
LEAKS.
BLEED FUEL
SYSTEM
(para 2-27).




Trouble Symptom 5. Engine Will Not Start Using Cold Starting Aids

5. ENGINE WILL
NOT START
USING COLD
STARTING
AIDS.

1S CIRCUIT
BREAKER
TRIPPED?

NO YES
REMOVE ETHER BREAKER WILL
CYLINDER. AUTOMATICALLY
SHAKE AND LISTEN RESET AFTER
FOR LIQUID. COOLING.
REPLACE
IS THERE D iy
ADEQUATE ETHER (para 2-60)
IN CYLINDER? pa :
YES NO
INSPECT/TEST REPLACE ETHER
INSTRUMENT PANEL CYLINDER
WIRING HARNESS (para 2-40).
(para 2-82).
DEFECTIVE OR
DAMAGED?
NO YES
TEST ETHER REPAIR FAULTY
BUTTON FOR WIRING
CONTINUITY. (para 2-83/2-85).
CONTINUITY
PRESENT?
YES/ NO
REPLACE
DEFECTIVE
ETHER BUTTON
(para 2-58).

CHECK ETHER
INJECTOR
ATOMIZER FOR
PROPER
OPERATION.

DEFECTIVE OR
DAMAGED?

TM 10-3930-664-24

NO

INSPECT/TEST
WIRING BETWEEN
ETHER CYLINDER
AND THERMOSTAT

(para 2-82).

YES

DEFECTIVE OR
DAMAGED?

REPLACE
DEFECTIVE
ETHER INJECTOR
ATOMIZER
(para 2-30).

NO

FAULTY
THERMOSTAT.
REMOVE AND

REPLACE
THERMOSTAT
(para 2-38).

YES

REPAIR FAULTY
WIRING
(para 2-83).
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Trouble Symptom 6. Engine Misfires or Runs Rough

6. ENGINE MISFIRES OR RUNS ROUGH.

MEASURE ENGINE IDLE SPEED USING STE/ICE
TEST # 10 AS FOLLOWS:

DIAL 10 INTO TEST SELECT.

PRESS AND RELEASE TEST.

START THE ENGINE.

RELEASE ACCELERATOR COMPLETELY.

SPEED SHOULD REMAIN WITHIN 750 TO 850

O

OBSERVE THE DISPLAY FOR IDLE SPEED. IDLE

RPM.

IS IDLE SPEED SET TOO LOW?

MEASURE CURRENT FIRST PEAK SERIES USING

STEACE TESTS # 72, 73, 74, 75 AS FOLLOWS:

* SHUT OFF FUEL USING FUEL SHUTOFF
SWITCH ON DCA PLATE.

®* TURN OFF ALL VEHICLE ELECTRICAL
ACCESSORIES.

* DIAL 72 INTO TEST SELECT.

¢ PRESS AND HOLD TEST UNTIL CAL APPEARS
ON DISPLAY.

* RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.

* OFFSET VALUE SHOULD BE BETWEEN -225
AND +225. IF NOT, REFER TO STE/ICE
MANUAL TO FAULT ISOLATE OFFSET
PROBLEM.

* PRESS AND RELEASE TEST.

* WHEN GO APPEARS ON DISPLAY, CRANK
ENGINE UNTIL OFF, .0.9.9.9, A VALUE, OR AN
ERROR MESSAGE APPEARS. DO NOT CRANK
ENGINE MORE THAN 2 SECONDS.

* IF .0.9.9.0 APPEARS ON DISPLAY CURRENT
PEAK EXCEEDS 3000 AMPS AND CANNOT BE
MEASURED BY VTM. IF E013 APPEARS ON
DISPLAY, CHECK BATTERY CONNECTIONS
AND REPEAT TEST. IF E013 PERSISTS AFTER
3 TESTS VTM CANNOT PERFORM TEST.

* CURRENT FIRST PEAK SHOULD BE BETWEEN
1000 AND 1200 AMPS.

* DIAL 73INTO TEST SELECT. PRESS AND
RELEASE TEST. BATTERY INTERNAL
RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 3 TO 14 MILLIOHMS.

* DIAL 74 INTO TEST SELECT. PRESS AND
RELEASE TEST. STARTER CIRCUIT
RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 10 TO 30 MILLIOHMS.

e DIAL 7S INTO TEST SELECT. PRESS AND
RELEASE TEST. BATTERY RESISTANCE

. CHANGE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 25 TO 50
MILLIOHMS/SECOND.

ARE TEST RESULTS WITHIN ACCEPTABLE RANGES?

Y %
IS THERE A ADJUST
FUEL LEAK? INJECTOR PUMP
LOW IDLE SCREW.
NO @
CHECK FOR AIR REPAIR FUEL
ENTERING FUEL SYSTEM AS
SYSTEM. NECESSARY.
IS AIR ENTERING
FUEL SYSTEM?
NO @
IS FUEL CHECK FOR
INJECTOR LEAKS.
CLOGGED? BLEED FUEL
SYSTEM
(para 2-27).
NO YES
ADJUST REFER TO DS
CYLINDER HEAD MAINTENANCE
VALVE FOR INJECTOR
CLEARANCE REPLACEMENT.
(para 2-15).
PROBLEM
REMEDIED?

YES NO
CONTINUED TROUBLESHOOT
ON NEXT PAGE STARTER
(SYMPTOM 17) AND
BATTERIES
(SYMPTOM 18).

REPEAT TESTS.




Trouble Symptom 6. Engine Misfires or Runs Rough - continued

8. ENGINE MISFIRES OR RUNS ROUGH.

CONTINUED

MEASURE COMPRESSION UNBALANCE USING STEACE TEST
#14 AS FOLLOWS:

* WARM ENGINE TO OPERATING TEMPERATURE, 180° TO 210°F.

® SHUT OFF FUEL USING FUEL SHUTOFF SWITCH ON DCA PLATE.

® CRANKENGINE FOR 5 SECONDS TO CLEAR RESIDUAL FUEL
FROM CYLINDERS.

® DIAL 14INTO TEST SELECT.

* PRESS AND RELEASE TEST.

* AT PROMPT, UEH, DIAL 35 (VID) INTC TEST SELECT. PRESS AND
RELEASE TEST.

* |[F PROMPT, CYL, APPEARS ON DISPLAY DIAL 04 INTO TEST
SELECT. PRESS AND RELEASE TEST.

* |F PROMPTS, CU-1, CU-2, CU-3, CU-4, CU-6 APPEAR ON DISPLAY,
DIAL THE FOLLOWING VALUES INTO TEST SELECTWHEN THE

PROMPT APPEARS.
CU-1:.04 cu-4.08
CuU-2:67 cus 41
cu-3:81

* PRESS AND RELEASE TEST AFTER EACH VALUE IS ENTERED.

* WHEN GO APPEARS, CRANK ENGINE. DISPLAY WILL CHANGE
TO — WHILE ENGINE IS TURNING.

e WHEN OFF OR E013 APPEARS ON DISPLAY STOP CRANKING
ENGINE. IF E013 APPEARS CHECK BATTERY CONNECTIONS
AND REPEAT TEST. IF E013 PERSISTS AFTER TWO
MEASUREMENTS, VTM CANNOT MEASURE COMPRESSION
UNBALANCE.

* OBSERVE DISPLAY FOR A VALUE, GO OR FAIL TO APPEAR. IF
GO APPEARS, CRANK ENGINE AGAIN UNTIL OFF OR E013
APPEARS ON DISPLAY. IF FAIL APPEARS VTM CANNOT
MEASURE COMPRESSION UNBALANCE.

®* COMPRESSION UNBALANCE SHOULD BE 100TO 180.

IS COMPRESSION BALANCE 100 TO 1807

YES NO
END OF TESTING.
RETURN VEHICLE SAEIZE'EJSN%SE
TO SERVICE. FOR REPAIR.
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Trouble Symptom 7. Low Engine Power

7. LOW ENGINE POWER.

PERFORM POWER TEST USING STEACE
TEST #12 AS FOLLOWS:

e START ENGINE AND OPERATE ENGINE AT IDLE
UNTIL NORMAL OPERATING TEMPERATURE
(180° TO 210° F) IS ACHIEVED.

* DIAL 12INTO TEST SELECT.

* PRESS AND RELEASE TEST.

* |F PROMPT, PO-3 APPEARS ON DISPLAY, DIAL
O2INTO TEST SELECT.

* PRESS AND RELEASE TEST.

* WHEN CJP APPEARS ON DISPLAY, QUICKLY
DEPRESS ACCELERATOR COMPLETELY AND
HOLD.

* WHEN OFF OR A NUMBER APPEARS ON
DISPLAY, QUICKLY RELEASE ACCELERATOR
AND ALLOWENGINE TO IDLE.

* OBSERVE DISPLAY FOR TEST RESULTS.

* POWER TEST RESULTS SHOULD BE BETWEEN
2000 TO 4000 RPM/SEC.

TM 10-3930-664-24

YES NO
IS THERE A ADJUST
LEAK IN HIGH THROTTLE SLAVE
PRESSURE CYLINDER
FUEL LINES? (para 2-42).
NO YES
IS FUEL FILTER CLOGGED OR TIGHTEN OR
OBSTRUCTED? REPLACE

1S ACCELERATOR OPERATING CORRECTLY?

MEASURE FUEL FILTER
PRESSURE DROP USING
STEACE TEST #26 AS
FOLLOWS:

* DIAL 26 INTO TEST
SELECT.

* START THE ENGINE.

* PRESS AND RELEASE
TEST.

* OBSERVE DISPLAY FOR
PASS OR FAIL. IF .9.9.9.9
APPEARS ON DISPLAY
VTM CANNOT MEASURE
PRESSURE DROP.

DAMAGED FUEL
LINES (para 2-27).

BLEED SYSTEM.

FAIL?

YES, NO
IS AIR BLEED
RESTRICTION ACCELERATOR
INDICATION ACTUATOR
PRESENT ON ASSEMBLY
AIR CLEANER (para 2-44).
INDICATOR?
NO YES
IS FUEL CONTROL REPLACE
LEVER MOVING AIRCLEANER
TO FULL SPEED ELEMENT
POSITION? (para 2-29).
RESET
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF
INDICATOR.

NO

YES

CONTINUED ON NEXT PAGE
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Trouble Symptom 7. Low Engine Power - continued

7. LOW

ENGINE POWER.

CONTINUED

NO

IS THERE AIR
LEAKAGE
BETWEEN INTAKE
MANIFOLD AND
CYLINDER HEAD?

YES

<

REPLACE FUEL
FILTER (para 2-36).

NO

ARE FUEL
INJECTORS
OPERATING

CORRECTLY?

YES,

YES

REPLACE INTAKE

IS ENGINE
EXHAUST
RESTRICTED?

NO

@

REFER TO DS
MAINTENANCE
FOR INJECTOR
REPLACEMENT.

ADJUST CYLINDER
HEAD VALVE
CLEARANCE

(para 2-15).

PROBLEM
REMEDIED?

YES

CLEAR
RESTRICTION.

MEASURE CURRENT FIRST PEAK SERIES USING
STENCE TESTS #72, 73, 74, 75 AS FOLLOWS:

® SHUT OFF FUEL USING FUEL SHUTOFF
SWITCH ON DCA PLATE.

* TURN OFF ALL VEHICLE ELECTRICAL
ACCESSORIES.

e DIAL 72 INTO TEST SELECT.

¢ PRESS AND HOLD TEST UNTIL CAL APPEARS
ON DISPLAY.

® RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.

* OFFSET VALUE SHOULD BE BETWEEN -225
AND +225. F NOT, REFER TO STENCE MANUAL
TO FAULT ISOLATE OFFSET PROBLEM.

* PRESS AND RELEASE TEST.

* WHEN GO APPEARS ON DISPLAY, CRANK
ENGINE UNTIL OFF, .9.9.9.9, A VALUE, OR AN
ERROR MESSAGE APPEARS. DO NOT CRANK
ENGINE MORE THAN 2 SECONDS.

* IF.9.9.9.9 APPEARS ON DISPLAY CURRENT
PEAK EXCEEDS 3000 AMPS AND CANNOT BE
MEASURED BY VTM. IF E013 APPEARS ON
DISPLAY, CHECK BATTERY CONNECTIONS AND
REPEAT TEST. IF E013 PERSISTS AFTER 3
TESTS VTM CANNOT PERFORM TEST.

* CURRENT FIRST PEAK SHOULD BE BETWEEN
1000 AND 1200 AMPS.

e DIAL 73 INTO TEST SELECT. PRESS AND
RELEASE TEST. BATTERY INTERNAL
RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BETWEEN 3 TO 14 MILLIOHMS.

* DIAL 74 INTO TEST SELECT. PRESS AND
RELEASE TEST. STARTER CIRCUIT
RESISTANCE WILL BE DISPLAYED. VALUE
SHOULD BE BETWEEN 10 TO 30 MILLIOHMS.

e DIAL 75 INTO TEST SELECT. PRESS AND
RELEASE TEST. BATTERY RESISTANCE
CHANGE WILL BE DISPLAYED. VALUE SHOULD
BE BETWEEN 25 TO 50 MILLIOHMS/SECOND.

ARE TEST RESULTS WITHIN ACCEPTABLE RANGES?

YES, NO
CONTINUED TROUBLESHOOT
ON NEXT PAGE STARTER (SYMPTOM 17)
AND BATTERIES SYMPTOM
18). REPEAT TESTS.




Trouble Symptom 7. Low Engine Power - continued

7.LOW
ENGINE POWER.

CONTINUED

O

MEASURE COMPRESSION UNBALANCE USING
STENCE TEST #14 AS FOLLOWS:

e WARM ENGINE TO OPERATING TEMPERATURE,
180° TO 210° F.

e SHUT OFF FUEL USING FUEL SHUTOFF
SWITCH ON DCA PLATE.

¢ CRANKENGINE FOR5 SECONDS TO CLEAR
RESIDUAL FUEL FROM CYLINDERS.

o DIAL 14 INTO TEST SELECT.

* PRESS AND RELEASE TEST.

s AT PROMPT, UEH, DIAL 35 (VID) INTO TEST
SELECT. PRESS AND RELEASE TEST.

¢ [FPROMPT,. CYL, APPEARS ON DISPLAY DIAL
04 INTO TEST SELECT. PRESS AND RELEASE
TEST.

* |F PROMPTS, CL-1, CU-2, CU-3, CUA4, CUS
APPEAR ON DISPLAY DIAL THE FOLLOWING
VALUES INTO TEST SELECT WHEN THE
PROMPT APPEARS.

CU-1:04 Cu-4.08
Ccu-2:67 cuE:41
cu-381

* PRESS AND RELEASE TEST AFTER EACH
VALUE IS ENTERED.

* WHEN GO APPEARS, CRANK ENGINE. DISPLAY
WILL CHANGE TO — WHILE ENGINE IS
TURNING.

* WHEN OFF OR E013 APPEARS ON DISPLAY
STOP CRANKING ENGINE. iF EO13 APPEARS
CHECKBATTERY CONNECTIONS AND REPEAT
TEST. IF E013PERSISTS AFTER TWO
MEASUREMENTS, VTM CANNOT MEASURE
COMPRESSION UNBALANCE.

¢ OBSERVE DISPLAY FOR A VALUE, GO OR FAIL
TO APPEAR. IF GO APPEARS, CRANK ENGINE
AGAIN UNTIL OFF OR E013 APPEARS ON
DISPLAY. IF FAIL APPEARS VTM CANNOT
MEASURE COMPRESSION UNBALANCE.

¢ COMPRESSION UNBALANCE SHOULD BE 100
TO 180.

IS COMPRESSION BALANCE 100 TO 1807

TM 10-3930-664-24

NO YES
REFERTO DS END OF TESTING.
MAINTENANCE RETURN VEHICLE
FOR REPAIR. TO SERVICE.
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Trouble Symptom 8. Engine Overheats

8. ENGINE
OVERHEATS.

ADEQUATE
COOLANT?

YES

IS BELT
TENSIONER
TIGHTENING

BELT PROPERLY?

<&

NO

TM 10-3930-664-24

ARE THERE
LEAKS AT
WATER PUMP?

YES

SERVICE
RADIATOR
(para 2-46).

YES

ARE RADIATOR
FINS CLOGGED?

@

REPLACE FAN
BELT
(para 2-54).

NO

REPLACE BELT
TENSIONER
(para 2-680).

NO

ARE RADIATOR
HOSES
OBSTRUCTED,
LEAKING, OR
DAMAGED?

YES

ALLOW ENGINE
TO COOL AND
REMOVE
RADIATOR CAP.
START ENGINE
AND IDLE UNTIL
OPERATING
TEMPURATURE
IS REACHED.

YES

REPLACE WATER
PUMP GASKET
(para 2-51).
REPLACE PUMP
IF DAMAGED.

NO

DOES COOLANT
FLOWINSIDE
RADIATOR?

ARE COOLING
FAN BLADES
BENT, BROKEN,
OR MISSING?

YES

YES,

NO

CLEAR
OBSTRUCTION.
REPLACE
DAMAGED
RADIATOR HOSE
(para 2-50).

FLUSH COOLANT
SYSTEM
(para 2-46).

NO

PROBLEM
SOLVED?

REPLACE
THERMOSTAT
(para 2-40).

IS FAN BELT
WORN TO THE
POINT OF
SLIPPAGE?

YES

D

REPLACE FAN

REPLACE
RADIATOR
(para 2-47).

REFER TO DS
MAINTENANCE
FOR RADIATOR

REPAIR.




Trouble Symptom 9. Engine Uses Too Much QOil

8. ENGINE USES
TOO MUCH OIL.
ARE THERE OIL
LEAKS AT
ENGINE SEALS
OR GASKETS?

NO YES
START ENGINE REPLACE
AND OBSERVE LEAKING OIL

ENGINE EXHAUST FILTER AND
BLUE EXHAUST ( GA:;S;(- g)
INDICATES A pa :
LEAKING OR
DAMAGED OIL REPLACE
OR COMPRESSION LEAKING VALVE
RING. COVER GASKET
(para 2-15).
REFERTO DS
MAINTENANCE
REFERTO DS
FOR
REPLACEMENT
OF OTHER
DAMAGED SEALS
OR GASKETS.

TM 10-3930-664-24



Trouble Symptom 10. Engine Uses Too Much Fuel

10. ENGINE USES
TOO MUCH FUEL.
IS AIR
RESTRICTION
INDICATION
PRESENT ON AIR
CLEANER
INDICATOR?
NO YES
IS THERE A LEAK REPLACE AIR
IN HIGH PRESSURE CLEANER
FUEL LINES? (para 2-29).
RESET AIR
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF INDICATOR.
NO YES
IS THERE A LEAK TIGHTEN OR
AT INJECTOR REPLACE
PUMP LINE DAMAGED FUEL
FITTINGS? LINES
(para 2-27).
BLEED SYSTEM.
NO YES
ARE FUEL REFER TO DS
INJECTORS WORN MAINTENANCE
OR FOR FUEL
MALFUNCTIONING? INJECTION PUMP
REMOVAL AND
REPLACEMENT.

2-35

TM 10-3930-664-24

YES

NO

ADJUST CYLINDER
HEAD VALVE
CLEARANCE

(para 2-15).

REFER TO DS
MAINTENANCE
FOR INJECTOR
REPLACEMENT.

PROBLEM
REMEDIED?

&

REFER TO DS
MAINTENANCE
FOR FUEL
INJECTION PUMP
REMOVAL AND
REPLACEMENT.




Trouble Symptom 11. Black Exhaust

TM 10-3930-664-24

Trouble Symptom 12. White Exhaust

12. WHITE EXHAUST.

IS AIR RESTRICTION INDICATION PRESENT ON
AIR CLEANER INDICATOR?

YES

REPLACE AIR
CLEANER ELEMENT
(para 2-29).

RESET AIR
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF INDICATOR.

YES

REPLACE
INTAKE MANIFOLD
GASKET
(para 2-24).

YES

REMOVE REAR
MANIFOLD
MOUNTING SCREWS.
REINSTALL SCREWS
WITH SEALANT
ON THREADS
(para 2-23).

REPLACE DAMAGED

EXHAUST MANIFOLD
GASKET

(para 2-23).

11. BLACK
EXHAUST.
IS AIR
RESTRICTION
INDICATION
PRESENT ON
AIR CLEANER NO
INDICATOR?
IS THERE AIR
LEAKAGE
Ne JVES BETWEEN INTAKE
MANIFOLD AND
CYLINDER HEAD?
IS FUEL INLET REPLACE AIR
HOSE CLEANER
OBSTRUCTED ELEMENT
OR DAMAGED? (para 2.20).
RESET AIR o
RESTRICTION
INDICATOR BY
DEPRESSING
TOP OF .
INDICATOR. IS THERE AIR
LEAKAGE
BETWEEN EXHAUST
MANIFOLD AND
NO YES ENGINE BLOCK?
CLEAR NO
REFER
TROUBLE TO DS OBSTRUCTION.
MAINTENANCE REPLACE
LEVEL DAMAGED FUEL
' INLET HOSE
(para 2-35). ARE FUEL
INJECTORS
OPERATING
CORRECTLY?
CLOGGED?
NO
REFER TO DS
MAINTENANCE

FOR INJECTION
PUMP REMOVAL
AND REPAIR.

2-36

YES

REFERTODS
MAINTENANCE
FOR INJECTOR
REPLACEMENT.




Trouble Symptom 13. Engine Does Not Reach Operating Temperature

13. ENGINE DOES NOT REACH OPERATING
TEMPERATURE.

ALLOW ENGINE TO COOL AND REMOVE RADIATOR
CAP. START ENGINE. DOES COOLANT BEGIN
MOVING WITHIN ONE MINUTE?

NO YES
IF COOLANT FLOW STOP ENGINE
DOES NOT BEGIN UNTIL REPLACE OIL
3TO 5MINUTES AFTER COOLER
ENGINE START (para 2-17).
(NORMAL),
TROUBLESHOOT WATER
TEMP GAUGE AS
FOLLOWS.

1. REFER TO ELEC. SCHEMATIC AND
DISCONNECT LEAD FROM WATER
TEMP SENDING UNIT TO WATER
TEMP GAUGE TERMINAL & GROUND.

2. TURN MASTER SWITCH TO ON.

3. DOES GAUGE INDICATE MAXIMUM
TEMP?

NO YES
REPLACE DISCONNECT
GAUGE LEAD FROM
(para 2-50). WATER TEMP

SENDING UNIT.
CHECK
CONTINUITY OF
LEAD.
CONTINUITY
PRESENT?
YES NO
REPLACE TESTANSPECT
SENDER ELEC. WIRING
(para 2-49). (para 2-82).
REPAIR
{para 2-83).

2-37

TM 10-3930-664-24



TM 10-3930-664-24

Trouble Symptom 14. Low Engine Oil Pressure

14 LOW ENGINE OIL PRESSURE.

MEASURE ENGINE OIL PRESSURE USING STE/ICE
TEST #50 AS FOLLOWS: NO YES

e REMOVE ENGINE OIL SAMPLING VALVE FROM
TEE ON RIGHT TRANSMISSION SIDE COVER.

e INSTALL PRESSURE TRANSDUCER (TK 17,
BLUE STRIPE) INTO PORT ON SIDE COVER. TROUBLESHOOT T’;%’SgLTE‘;
e CONNECT P1 OF TRANSDUCER CABLE W4 TO E’;ﬁg“SEUOR'é HOOTING
J2 OR J3 ON VTM. A aEAND CHART 15
o CONNECT P2 OF TRANSDUCER CABLE W4 TO ENGINE OIL FOR REMEDY.
CONNECTOR ON PRESSURE TRANSDUCER. PRESSURE
e DIAL 50 INTO TEST SELECT. SENDER
« PRESS AND HOLD TEST UNTIL CAL APPEARS ‘ (TROUBLE 27).
ON DISPLAY.
o RELEASE TEST AND OBSERVE DISPLAY FOR PROBLEM
OFFSET VALUE. REMEDIED?
e OFFSET VALUE SHOULD BE BETWEEN -150 TO

+150. IF NOT REFER TO STE/ICE MANUAL TO
FAULT ISOLATE OFFSET PROBLEM.

* START THE ENGINE AND ALLOW ENGINE TO @
IDLE UNTIL WARM.

* PRESS AND RELEASE TEST.

e OBSERVE DISPLAY FOR OIL PRESSURE. OIL

PRESSURE SHOULD BE 15 PSI OR HIGHER. REFER
o OPERATE ENGINE AT HIGH IDLE (2550 TO 2600 TROUBLE TO DS
RPM). MAINTENANCE
* PRESS AND RELEASE TEST. LEVEL.

* OBSERVE DISPLAY FOR OIL PRESSURE. OIL
PRESSURE SHOULD BE S0 TO 85 PSI.
TRANSDUCER TK 17

TRANSDUCER

1S OIL PRESSURE 50 TO 65 PSI? CABLE W4 pa  BLUE STRIPE)

NO YES
IS OIL PRESSURE REPLACE OIL
RELIEF VALVE FILTER
STUCK OPEN? (para 2-20).
NO YES
ARE THERE OIL REPLACE OIL
LEAKS AT PRESSURE
ENGINE SEALS RELIEF VALVE
OR GASKETS? (para 2-19).
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Trouble Symptom 15.

Excessive Engine Oil Pressure

15. EXCESSIVE ENGINE OIL PRESSURE.

TRANSDUCER

MEASURE ENGINE OIL PRESSURE USING STE/ACE
TEST #50 AS FOLLOWS:

* REMOVE ENGINE OIL SAMPLING VALVE FROM
TEE ON RIGHT TRANSMISSION SIDE COVER.

* INSTALL PRESSURE TRANSDUCER (TK 17,
BLUE STRIPE) INTO PORT ON SIDE COVER.

* CONNECT P1 OF TRANSDUCER CABLE W4 TO
J2 OR J3 ON VTM.

¢ CONNECT P2 OF TRANSDUCER CABLE W4 TO
CONNECTOR ON PRESSURE TRANSDUCER.

* DIAL 50 INTO TEST SELECT

* PRESS AND HOLD TEST UNTIL CAL APPEARS
ON DISPLAY

e RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.

* OFFSET VALUE SHOULD BE BETWEEN -150 TO
+150. IF NOT REFER TO STE/ICE MANUAL TO
FAULT ISOLATE OFFSET PROBLEM.

* START THE ENGINE AND ALLOW ENGINE TO
IDLE UNTIL WARM.

e PRESS AND RELEASE TEST.

e OBSERVE DISPLAY FOR OIL PRESSURE. OIL
PRESSURE SHOULD BE 15 PS| OR HIGHER.

* OPERATE ENGINE AT HIGH IDLE (2550 TO 2600
RPM).

* PRESS AND RELEASE TEST.

» OBSERVE DISPLAY FOR OIL PRESSURE. OIL
PRESSURE SHOULD BE 50 TO 65 PSI.

IS OIL PRESSURE RELIEF VALVE

STUCK CLOSED?
NO YES
TROUBLESHOOT REPLACE OIL
ENGINE OIL PRESSURE
PRESSURE RELIEF VALVE
GAUGE AND (para 2-19).
ENGINE OIL
PRESSURE
SENDER

(TROUBLE 27).

TM 10-3930-664-24

TRANSDUCER TK 17
{BLUE STRIPE)
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Trouble Symptom 16. Alternator Is Not Charging Or Insufficient Charging

v

MEASURE ALTERNATOR FIELD VOLTAGE
USING STE/ICE #83 AS FOLLOWS:

e START THE ENGINE.

« TURN ON LIGHTS AND ELECTRICAL
ACCESSORIES.

e DIAL83INTO TEST SELECT.

e PRESS AND RELEASE TEST.

* OBSERVE DISPLAYED VALUE. OUTPUT
VOLATAGE SHOULD BE BETWEEN 25T0 20. IF
.9.9.9.9 1S DISPLAYED, VTM CANNOT MEASURE
VOLTAGE. .

A

MEASURE ALTERNATOR RETURN VOLTAGE DROP
USING STENCE #84 AS FOLLOWS:

* START THE ENGINE.

¢ TURN ON LIGHTS AND ELECTRICAL
ACCESSORIES.

e DIAL 84 INTO TEST SELECT.

¢ PRESSAND RELEASE TEST.

e OBSERVE DISPLAYED VALUE. OUTPUT
VOLATAGE DROP SHOULD BE BETWEENO TO
10 VOLTS. IF .9.9.9.9 1S DISPLAYED, VTM
CANNOT MEASURE VOLTAGE.

'DOES ALTERNATOR PASS TESTS?

18. ALTERNATOR
1S NOT CHARGING
OR INSUFFICIENT
CHARGING.
ARE ELECTRICAL
CONNECTIONS
LOOSE OR
CORRODED?
NO YES
1S ALTERNATOR CLEAN
BELT LOOSE? CONNECTORS
(para 1-24)
NO YES
1S ALTERNATOR REPLACE BELT
PULLEY LOOSE? TENSIONER
(para 2-55)
NO YES
REPLACE
PULLEY
(para 2-58).

MEASURE ALTERNATOR OUTPUT VOLTAGE
USING STE/ICE #82 AS FOLLOWS:

e START THE ENGINE.

e TURN ON LIGHTS AND ELECTRICAL
ACCESSORIES.

o DIAL 82INTO TEST SELECT.

* PRESS AND RELEASE TEST.

e OBSERVE DISPLAYED VALUE. OUTPUT
VOLATAGE SHOULD BE BETWEEN 27 TO 20. IF
9.9.9.91S DISPLAYED, VTM CANNOT MEASURE
VOLTAGE.

NO YES,
REMOVE AND INSPECT/TEST
REPLACE ELEC. WIRING
ALTERNATOR HARNESS
(para 2-55). (para 2-82).
REPAIR
(para 2-83).
SEND FAULTY
ALTERNATOR
TODS
MAINTENANCE
FOR REPAIR.
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Trouble Symptom 17. Starter Turns Slowly

17. STARTER TURNS SLOWLY.

ARE BATTERY TERMINALS CORRODED?

NO YES

CLEAN TERMINALS (para 2-77)

TEST BATTERY VOLTAGE USING STE/CE TEST #687 AS FOLLOWS:

® DIAL67INTO TEST SELECT.
* PRESS AND RELEASE TEST.
¢ OBSERVE DISPLAY FOR BATTERY VOLTAGE. DISPLAY SHOULD READ 24TO 27.

IS BATTERY VOLTAGE CORRECT?

YES NO

PROCEED TO TROUBLE SYSMPTOM
18 TO TROUBLESHOOT BATTERY.

MEASURE STARTER CURRENT FIRST PEAK USING
STENCE TESTS #72 AS FOLLOWS:.

SHUT OFF FUEL USING FUEL SHUTOFF SWITCH ON DCA PLATE.

DIAL 72INTO TEST SELECT.

PRESS AND HOLD TEST UNTIL CAL APPEARS ON DISPLAY.

RELEASE TEST AND OBSERVE DISPLAY FOR OFFSET VALUE.

SFFSBEEJALUE SHOULD BE BETWEEN -225 AND +225.. IF NOT, REFER TO STEACE MANUAL TO FAULT ISOLATE OFFSET

ROBLEM.

PRESS AND RELEASE TEST.

¢ WHEN GO APPEARS CRANK ENGINE UNTIL OFF, .9.9.9.9, A VALUE, OR AN ERROR MESSAGE APPEARS. DO NOT CRANK
ENGINE MORE THAN 2 SECONDS.

¢ OBSERVE DISPLAY. IF DISPLAY READS .9.9.9.9 CURRENT PEAK EXCEEDS 3000 AMPS AND CANNOT BE MEASURED. IF E013
APPEARS ON DISPLAY, CHECK BATTERY CONNECTIONS AND REPEAT TEST. IF E013 PERSISTS AFTER 3TESTS, VTM
CANNOT PERFORM TEST. PROCEED WITH STE/CE TESTS #68, 74, 80.

® CURRENT FIRST PEAK SHOULD BE BETWEEN 1000 TO 1200. IF IT IS, STARTER SYSTEM IS GOOD. IF NOT, PROCEED WITH

STENCE TESTS #68, 74, 80.

CONTINUED ON NEXT PAGE
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Trouble Symptom 17. Starter Turns Slowly - continued

17. STARTER TURNS SLOWLY.

CONTINUED

MEASURE STARTER CIRCUIT RESISTANCE USING STEACE TEST #74 AS FOLLOWS:

SHUT OFF FUEL USING FUEL SHUTOFF SWITCH ON DCA PLATE.
DIAL 74 INTO TEST SELECT.
PRESS AND RELEASE TEST.

WHEN GO APPEARS, CRANK ENGINE UNTIL OFF, .9.9.9.9, A VALUE, OR AN ERROR MESSAGE APPEARS ON DISPLAY. DO

NOT CRANK ENGINE MORE THAN 2 SECONDS.

¢ |F.9.9.9.9 APPEARS ON DISPLAY, VTM CANNOT MEASURE RESISTANCE. IF E013 APPEARS, CHECK BATTERY
CONNECTIONS AND REPEAT TEST. IF E013PERSISTS AFTER 3 TESTS, CHECK WIRING TO STARTER AND REPAIR IF
NECCESSARY.

¢ STARTER CIRCUIT RESISTANCE SHOULD BE BETWEEN 10 TO 30 MILLIOHMS.

¥

MEASURE STARTER MOTOR VOLTAGE USING STE/NCE TESTS #68 AS FOLLOWS..

* DIAL 88 INTO TEST SELECT.

¢ PRESS AND RELEASE TEST.

* OBSERVE DISPLAY FOR STARTER MOTOR VOLTAGE.

¢ STARTERMOTOR VOLTAGE SHOULD BE 25 TO 27 VOLTS.

v

MEASURE STARTER SOLENOID VOLTAGE USING STE/ICE TEST #89 AS FOLLOWS:

ATTACH CONNECTOR P1 OF CABLEW2TO 34 ON VTM.

ATTACH RED CLIP E2 OF CABLE W2 TO BLACK CLIP E2 OF CABLE W2,
DIAL 88 INTO TEST SELECT.

PRESS AND HOLD TEST UNTIL CAL APPEARS ON DISPLAY.

RELEASE TEST AND OBSERVE DISPLAY FOR OFFSET VALUE.

OFFSET VALUE SHOULD BE BETWEEN -6.8 TO +6.8. IF NOT, REFER TO STEACE MANUAL TO FAULT ISOLATE OFFSET
PROBLEM.

ATTACH RED CLIP E1 TO STARTER SOLENOID POSITIVE TERMINAL. ATTACHBLACK CLIP E2 TO STARTER GROUND.
PRESS AND RELEASE TEST.

CRANK ENGINE UNTIL VALUE APPEARS ON DISPLAY. iF .9.9.9.9 APPEARS ON DISPLAY VTM CANNOT MEASURE VOLTAGE.
STARTER SOLENOID VOLTAGE SHOULD BE 20 TO 24 VOLTS.

DOES STARTER PASS TESTS?
YES NO
REMOVE AND SEND FAULTY
Sﬁﬁgr@ﬁf&% REPLACE STARTER TO
TS| B
SERVICING. ' FOR REPAIR.
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Trouble Symptom 18. Low Battery Output

18. LOWBATTERY OUTPUT.

A 4

MEASURE BATTERY RESISTANCE USING
STEACE TEST #73 AS FOLLOWS:

® SHUT OFF FUEL USING FUEL SHUTOFF
NO YES SWITCH ON DCA PLATE.

® DIAL 73INTO TEST SELECT.
® PRESS AND RELEASE TEST.

IS ELECTROLYTE LEVEL CORRECT?

* WHEN GO APPEARS ON DISPLAY, CRANK

ARE BATTERY SERVICE ENGINE UNTIL OFF, .9.9.9.9, A VALUE, OR
TERMINALS BATTERY(S) ERROR MESSAGE APPEARS ON DISPLAY. DO
CORRODED? (para 2-77) NOT CRANK ENGINE MORE THAN 2 SECONDS.

* IF.9.9.9.9 APPEARS ON DISPLAY, VTM CANNOT

MEASURE BATTERY RESISTANCE. IF £013
APPEARS ON DISPLAY, CHECK BATTERY
NO Ces CONNECTIONS AND REPEAT TEST. IF E013
PERSISTS AFTER 3 TESTS, REPLACE
BATTERY(S)
* BATTERY RESISTANCE SHOULD BE BETWEEN 3
TO 14 MILLIOHMS.
BATTERY CABLES (oorm 2.75) * IF VALUE EXCEEDS 14 CHARGE BATTERY(S)
AND REPEAT TEST,

MEASU?E BATTERY RESISTANCE CHANGE USING DOES BATTERY(S) PASS TEST?

STENCE TEST #75 AS FOLLOWS: -

® SHUT OFF FUEL USING FUEL SHUTOFF
SWITCH ON DCA PLATE.

¢ TURN OFF ALL VEHICLE ELECTRICAL YES NO
ACCESSORIES.

® DIAL 7SINTO TEST SELECT.

* PRESS AND HOLD TEST UNTIL CAL APPEARS

ON DISPLAY. REFER TO DS REPLACE
* RELEASE TEST AND OBSERVE DISPLAY FOR MAINTENANCE BATTERY(S)

OFFSET VALUE. FOR ENGINE (para 2-78).
® OFFSET VALUE SHOULD BE BETWEEN -225 SERVICING.

AND +225. IF NOT, REFER TO STE/CE MANUAL
TO FAULT ISOLATE OFFSET PROBLEM.

* PRESS AND RELEASE TEST.

* WHEN GO APPEARS ON DISPLAY, CRANK
ENGINE UNTIL OFF, .9.9.9.9, A VALUE, OR
ERROR MESSAGE APPEARS ON DISPLAY. DO
NOT CRANK ENGINE MORE THAN 2 SECONDS.

* IF .9.9.9.9 APPEARS ON DISPLAY, CHECK
BATTERY CONNECTIONS AND REPEAT TEST. IF
E013PERSISTS AFTER 3 TESTS, REPLACE
BATTERY(S).

* BATTERY RESISTANCE CHANGE SHOULD BE
BETWEEN 25 TO 50 MILLIOHMS/SEC.

* IF VALUE EXCEEDS 50 CHARGE BATTERY(S)
AND REPEAT TEST.
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Trouble Symptom 19.

19, BLACKOUT
DRIVE LIGHTS
DO NOT WORK
IS THERE A
BURNED OUT
BULB?
NO YES
IS CIRCUIT REPLACE
BREAKER BULB
TRIPPED? (para 2-65)
NO YES
CHECK FOR BREAKER WILL
DISCONNECTED AUTOMATICALLY
WIRING. RESET AFTER
COOLING.
IS WIRING REPLACE
DEFECTIVE
CONNECTED R
PROPERLY? R a50)
YES NO
INSPECT/TEST CORRECT
ELEC. WIRING WIRING
(para 2-82). CONNECTIONS
DEFECTIVE
OR DAMAGED?

Blackout Drive Lights Do Not Work
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YES

NO

REPAIR FAULTY
WRE
(para 2-83).

CHECK
BLACKOUT
LIGHT FOR
DAMAGED

SOCKET.

HOUSING
DAMAGED?

YES

NO

REPLACE
DEFECTIVE LIGHT
SWITCH
(para 2-58).

REPLACE
BLACKOUT LIGHT
HOUSING
(para 2-65).
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Trouble Symptom 20. Work/Drive Lights, Horn, And Back-u p Alarm Operate In Blackout Mode

20. WORK/DRIVE
LIGHTS, HORN,
AND BACK-UP
ALARM OPERATE
IN BLACKOUT
MODE.

TEST BLACKOUT/
SERVICE LIGHT
SWITCH
RELAY (R2)
FOR CONTINUITY.

CONTINUITY
PRESENT?
YES, NO
CHECK FOR REPLACE
MIS-CONNECTED BLACKOUT/
WIRING. SERVICE LIGHT
SWITCH
IS WIRING (para 2-63).
CONNECTED
PROPERLY?
YES NO
CHECK FOR LOOSE CORRECT
GROUND ON WIRING
BLACKOUT LIGHTS. CONNECTIONS.
IS GROUND WIRE
CONNECTED
PROPERLY?
YES NO
INSPECT/TEST CORRECT
INSTRUMENT GROUND WIRING
PANEL WIRING CONNECTION.
HARNESS
(para 2-82).
REPAIR-
(para 2-83/2-85).
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21. WORK/DRIVE
LIGHTS DO NOT
WORK.
YES NO
1S THERE A
BURNED OUT
BULB? -
INSPECT/TEST CORRECT
ELEC. WIRING GROUND WIRING
(para 2-82). CONNECTIONS.
NO YES
DEFECTIVE OR
DAMAGED?
IS CIRCUIT REPLACE
BREAKER BULB
TRIPPED? (para 2-64) YES NO
NO YES REPAIR CHECK BULB
FAULTY WIRE HOUSING FOR
(para 2-83). DAMAGED
SOCKET.
CHECK FOR BREAKER WILL HOUSING
DISCONNECTED AUTOMATICALLY DAMAGED?
WIRING. RESET AFTER
COOLING.
REPLACE
IS WIRING DEFECTIVE
CONNECTED BREAKER o ES
PROPERLY? (para 2-60).
REPLACE REPLACE BULB
DEFECTIVE HOUSING
YES NO LIGHT SWITCH (para 2-84).
(para 2-63).
CHECK FOR LOOSE CORRECT
GROUND ON WORK/ WIRING
DRIVE LIGHT. CONNECTIONS.
1S GROUND WIRE
CONNECTED
PROPERLY?
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Trouble Symptom 22. Stop and Blackout Taillights Do Not Work

TM 10-3930-664-24

YES

INSPECT/TEST
ELEC. WMIRING
(para 2-82).

NO

DEFECTIVE OR
DAMAGED?

CORRECT
GROUND
WIRING
CONNECTION.

YES

REPAIR
FAULTY WIRE
(para 2-83).

NO

NO

CHECK BULB
HOUSING FOR
DAMAGED
SOCKET.

HOUSING
DAMAGED?

REPLACE
DEFECTIVE
LIGHT SWITCH
(para 2-63).

YES

2. STOP AND
BLACKOUT TAIL-
LIGHTS DO NOT
WORK.
IS THERE A
BURNED OUT
BULB?
NO YES
IS CIRCUIT REPLACE
BREAKER BULB
TRIPPED? (para 2-86)
NO YES
CHECK FOR BREAKER WILL
DISCONNECTED AUTOMATICALLY
WIRING. RESET AFTER
COOLING.
REPLACE
1S WIRING DEFECTIVE
CONNECTED BREAKER
PROPERLY? (para 2-60).
YES NO
CHECK FOR LOOSE CORRECT
GROUND WIRE. WIRING
CONNECTIONS.
IS GROUND WIRE
CONNECTED

PROPERLY?

REPLACE STOP
AND BLACKOUT
TAILLIGHT
{para 2-66).




Trouble Symptom 23. Backup Alarm Does Not Sound

23. HORN DOES
NOT SOUND.
CHECK FOR

DISCONNECTED

WRING.
IS WIRING
CONNECTED
PROPERLY?

% @
INSPECT/TEST CORRECT
HORN WIRING WRING

(para 2-82). CONNECTIONS.
DEFECTIVE OR
DAMAGED?

Q YES

TEST HORN REPAIR FAULTY

BUTTON WIRE
CONTINUITY. {para 2-83).

CONTINUITY
PRESENT?

@ @
TEST HORN REPLACE
FOR PROPER DEFECTIVE
OPERATION. HORN BUTTON

(para 2-117).
DEFECTIVE OR

DAMAGED?

NO YES
TEST BLACKOUT/ REPLACE
SERVICE LIGHT DEFECTIVE

SWITCH FOR HORN

CONTINUITY. (para 2-76).

REPLACE
BLACKOUT/SERVICE

LIGHT SWITCH

(para 2-63).
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Trouble Symptom 24.

24, BACKUP
ALARM DOES
NOT SOUND.
IS CIRCUIT
BREAKER
TRIPPED?
NO YES
BREAKER WILL
CHECKTOR AUTOMATICALLY
DISCONNECTED
ARING, RESET AFTER
COOLING.
IS WIRING REPLACE
DEFECTIVE
CONNECTED kiR
PROPERLY? D),
YES NO
INSPECTITEST CORRECT
WIRING WIRING
(para 2-82). CONNECTIONS.
DEFECTIVE OR
DAMAGED?
NO YES
START ENGINE REPAIR
AND PLACE FAULTY
SHIFTER IN WIRING
REVERSE. (para 2.83).
TEST BACKUP
ALARM SWITCH
FOR CONTINUITY.
CONTINUITY
PRESENT?

Backup Alarm Does Not Sound

TM 10-3930-664-24

NO

YES

TEST BACKUP
ALARM FOR
PROPER
OPERATION.

DEFECTIVE OR
DAMAGED?

REPLACE
DEFECTIVE
BACKUP ALARM
SWITCH
(para 2-73).

YES

NO

TEST BLACKOUT/
SERVICE LIGHT
SWITCH FOR
CONTINUITY.

REPLACE
DEFECTIVE
BACKUP ALARM
(para 2-75).

REPLACE
BLACKOUT/
SERVICE LIGHT
SWITCH
(para 2-63).
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Trouble Symptom 25. All Gauges. and Hourmeter Do Trouble Symptom 26. Fuel Level Gauge Does Not Work

Not Operate or Gives Inaccurate Fuel Level Readings
25. ALL GAUGES
AND HOURMETER 26. FUEL LEVEL GAUGE DOES NOT WORK OR
DO NOT GIVES INACCURATE FUEL LEVEL READINGS.
OPERATE.
IS CIRCUIT BREAKER TRIPPED?
IS CIRCUIT
BREAKER
TRIPPED?
NO YES
NO YES
CHECK FOR BREAKER WILL
DISCONNECTED AUTOMATICALLY
WIRING. RESET AFTER
CHECK FOR BREAKER WILL COOLING.
AUTOMATICALLY
DISCONNECTED REPLACE
WIRING RESET AFTER IS WIRING DEFECTIVE
. COOLING. CONNECTED BREAKER
REPLACE PROPERLY? ara 2.60)
IS WIRING DEFECTIVE (para 2-60).
CONNECTED BREAKER
PROPERLY? (para 2-60).
YES @
YES NO
INSPECT/TEST CORRECT
WIRE BETWEEN WIRING
FUEL LEVEL CONNECTIONS.
INPECT/TEST CORRECT GAUGE AND FUEL
INSTRUMENT WIRING LEVEL SENDER
PANEL WIRING CONNECTIONS. (para 2-82).
HARNESS
(para 2-82). DEFECTIVE OR
DAMAGED?
REPAIR FAULTY

WIRE

NO
(para 2.83/2.85) @

TEST FUEL LEVEL REPAIR FAULTY
GAUGE FOR WIRE, ENSURE
PROPER PROPER GROUND
RESISTANCE. (para 2-83).
PROPER
RESISTANCE?
YES NO
REPLACE FUEL REPLACE
LEVEL SENDING DEFECTIVE FUEL
UNIT LEVEL GAUGE
(para 2-74), (para 2-59).
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Trouble Symptom  27. Engine  Temperature,

Transmission Temperature, or Oil Pressure Gauge Does
Not Operate

27. ENGINE TEMPERATURE, TRANSMISSION
TEMPERATURE, OR OIL PRESSURE

GAUGE DOES NOT OPERATE.
INSPECT/TEST INSTRUMENT PANEL
WIRING HARNESS (para 2-82).
DEFECTIVE OR DAMAGED?
NO YES
INSPECT/TEST REPAIR FAULTY
WIRE BETWEEN WIRING
GAUGE AND (para 2-83/2-85).
SENDER
{para 2-82).
DEFECTIVE OR
DAMAGED?
NO YES
TEST GAUGE REPAIR FAULTY
FOR PROPER WIRE, ENSURE
OPERATION. PROPER GROUND
(para 2-83).
OPERATING
PROPERLY?
YES, NO

REPLACE ENGINE
OiL PRESSURE
SENDER
(para 2-60).

REPLACE
DEFECTIVE
GAUGE
(para 2-50).

REPLACE ENGINE
OIL TEMPERATURE
SENDER
(para 2-70).

REPLACE
TRANSMISSION
OIL TEMPERATURE

SENDER
{para 2-71).
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Trouble Symptom 28. Heater Assembly Does Not Work

2B. HEATER
ASSEMBLY DOES
NOT WORK.
IS CIRCUIT
BREAKER
TRIPPED?
NO YES
INSPECT/TEST BREAKER WILL
CAB WIRING AUTOMATICALLY
HARNESS RESET AFTER
(para 2-82). COOLING.
REPLACE
DEFECTIVE OR DEFECTIVE
DAMAGED? BREAKER
(para 2-80).
NO YES
TEST HEATER REPAIR FAULTY
SHUTOFF FOR WIRING
CONTINUITY. (para 2-83/2-89).
CONTINUITY
PRESENT?
YES NO
FAULTY HEATER. REPLACE
REMOVE AND DEFECTIVE
REPLACE HEATER HEATER SHUTOFF
(para 2-143). VALVE
(para 2-145).
REFERTO DS
MAINTENANCE
FOR HEATER
REPAIR.




Trouble Symptom 29. Front and/or Rear Wipers Do Not

Work

28. FRONT AND/OR
REAR WIPERS
DO NOT WORK.
IS CIRCUIT
BREAKER
TRIPPED?
NO YES
INSPECT/TEST BREAKER WILL
CAB WIRING AUTOMATICALLY
HARNESS RESET AFTER
(para 2-82). COOLING.
REPLACE
DEFECTIVE
DEFECTIVE OR
DAMAGED? BREAKER
(para 2-80).
NO YES
TEST WIPER REPAIR FAULTY
SWITCH FOR WIRING
CONTINUITY. (para 2-83/2-89).
CONTINUITY
PRESENT?
YES NO
FAULTY WIPER REPLACE
MOTOR. DEFECTIVE
REMOVE AND WIPER SWITCH
REPLACE WIPER (para 2-50).
MOTOR
(para 2-140).
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Trouble Symptom 30. Defroster Fans Do Not Work
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30. DEFROSTER
FANS
DO NOT WORK.

1S CIRCUIT
BREAKER
TRIPPED?

NO

CHECKFOR

LOOSE GROUND.

YES

1S GROUND
CONNECTED
PROPERLY?

BREAKER WILL
AUTOMATICALLY
RESET AFTER
COOLING.
REPLACE
DEFECTIVE
BREAKER
(para 2-80).

YES

INSPECT/TEST
CAB WIRING
HARNESS
(para 2-82).

NO

DEFECTIVE OR
DAMAGED?

CORRECT
GROUND
CONNECTION.

NO

FAULTY
DEFROSTER FAN.
REMOVE AND
REPLACE
DEFROSTER FAN
(para 2-142).

YES

REPAIR FAULTY
WRING
(para 2-83/2-89).

REFER TO DS
MAINTENANCE
FOR DEFROSTER
FAN REPAIR.
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Trouble Symptom 31. Transmission Will Not Engage

31. TRANSMISSION
WILL NOT
ENGAGE.
CHECK
TRANSMISSION
FLUID LEVEL.
ADEQUATE
TRANSMISSION
FLUID?
YES NO
IS INCHING SERVICE
VALVE TRANSMISSION
ACTUATED? ASSEMBLY
(para 2-93).
NO YES
CHECK VOLTAGE CHECK BRAKE
AT VALVES. PEDAL ASSEMBLY
AND ADJUST AS
IS VOLTAGE REQUIRED
BETWEEN 18 (para 2-100)
AND 28 VOLTS? ’
YE7 NO
REFER TO DS
MAINTENANCE
FOR CONTROL
VALVE REMOVAL
AND
REPLACEMENT.
TRANSDUCER TRANSDUCER
CABLE 14 P2 TK 17 (BLUE STRIPE)

INSTALL TRANSDUCER
INTO TUBE TO PIPE
ADAPTER
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A

TEST TRANSMISSION OIL PRESSURE USING STE/ICE

TEST #50 AS FOLLOWS:!

REMOVE PIPE PLUG FROM ADAPTER ON INLET
OF DIFFERENTIAL LOCK-PARK BRAKE
SOLENOID VALUE.

INSTALL PRESSURE TRANSDUCER (TK 17,
BLUE STRIPE) INTO ADAPTER.

CONNECT P1 OF TRANSDUCER CABLEW4TO
J2 OR J3 ON VTM.

CONNECT P2 OF TRANSDUCER CABLEWA4TO
CONNECTOR ON PRESSURE TRANSDUCER.

e DIALSOINTO TEST SELECT.
e PRESS AND HOLD TEST UNTIL CAL APPEARS

ON DISPLAY.

RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.

OFFSET VALUE SHOULD BE BETWEEN -150TO
+150. IF NOT, REFER TO STE/ICE MANUAL TO
TROUBLESHOOT OFFSET PROBLEM.

DIALO1 INTO TEST SELECT.

PRESS AND RELEASE TEST.

WHEN PASS APPEARS ON DISPLAY, DIAL 50
INTO TEST SELECT.

PRESS AND RELEASE TEST. VTMWILL NOW
DISPLAY RPM AND OIL PRESSURE
ALTERNATELY.

START THE ENGINE AND OPERATE ENGINE AT
2000 RPM.

OBSERVE DISPLAY FOR TRANSMISSION OIL
PRESSURE.

OIL PRESSURE SHOULD BE BETWEEN 220 TO
270 PSI.

TEST TRANSMISSION ASSEMBLY (para 2-94).

REFER TO DS MAINTENANCE FOR TRANSMISSION

REMOVAL AND REPLACEMENT.

PIPE
PLUG

TUBE TO PIPE

ADAPTER O O

DIFFERENTIAL LOCK-PARK
BRAKE SOLENOID VALVE




Trouble Symptom 32.

Low Torque Converter Out

Trouble Symptom 33.

TM 10-3930-664-24

Transmission Oil Temperature

Pressure
32. LOWTORQUE
CONVERTER
OUT PRESSURE.
IS THERE AN OIL
LEAK IN OIL COOLER
OR LINES?
NO YES
CHECK REPLACE
TRANSMISSION DAMAGED OIL
FLUID LEVEL. COOLER AND/OR
FLUID LINES
(para 2-85).
ADEQUATE
TRANSMISSION
FLUID?
YES, NO
1S SERVICE
TRANSMISSION TRANSMISSION
OIL FOAMING, ASSEMBLY
INDICATING WATER (para 2-83).
CONTAMINATION?
NO YES
TROUBLESHOOT FIND AND REPAIR
FOR HIGH OIL LEAK.
TEMPERATURE DRAIN AND
(TROUBLE 33). SERVICE
TRANSMISSION
ASSEMBLY
(para 283).

Too High
33. TRANSMISSION
OiL. TEMPERATURE
TOO HIGH.
iS THERE AN
OIL LEAK IN LINES?
NO YES
CHECK TIGHTEN OR
TRANSMISSION REPLACE
FLUID LEVEL. DAMAGED OIL
LINES.
ADEQUATE TIGHTEN
TRANSMISSION FITTINGS.
FLUID?
YES NO
TRANSMISSION SERVICE
FLUID LEVEL TRANSMISSION
TOO HIGH? ASSEMBLY
(para 2-83).
NO YES
TRANSMISSION DRAIN FLUID
OIL FILTER DOWN TO THE
CLOGGED OR FULL MARK
OBSTRUCTED? (para 2-63).
DETERMINE
CAUSE OF HIGH
FLUID LEVEL
AND REMEDY.
NO YES
CONTINUED ON REPLACE
NEXT PAGE TRANSMISSION
OIL FILTER
{para 2-96).
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Trouble Symptom 33. Transmission Oil Temperature Too High - continued

33. TRANSMISSION
OIL TEMPERATURE
TOO HIGH.

CONTINUED

O

TEST TRANSMISSION OIL PRESSURE USING STE/ICE
TEST #50 AS FOLLOWS:

* REMOVE PIPE PLUG FROM ADAPTER ON INLET
OF DIFFERENTIAL LOCK-PARK BRAKE
SOLENOID VALUE.

¢ INSTALL PRESSURE TRANSDUCER (TK 17,
BLUE STRIPE) INTO ADAPTER.

* CONNECT P1 OF TRANSDUCER CABLEW4TO
J20R J3ONVTM.

* CONNECT P2 OF TRANSDUCER CABLEW4TO
CONNECTOR ON PRESSURE TRANSDUCER.

¢ DIAL SO INTO TEST SELECT.

* PRESS AND HOLD TEST UNTIL CAL APPEARS
ON DISPLAY.

* RELEASE TEST AND OBSERVE DISPLAY FOR
OFFSET VALUE.

¢ OFFSET VALUE SHOULD BE BETWEEN -150 TO
+150. IF NOT, REFER TO STE/ICE MANUAL TO
TROUBLESHOOT OFFSET PROBLEM.

® DIALO1INTO TEST SELECT.

* PRESS AND RELEASE TEST.

* WHEN PASS APPEARS ON DISPLAY, DIAL 50
INTO TEST SELECT.

* PRESS AND RELEASE TEST. VTMWILL NOW
DISPLAY RPM AND OIL PRESSURE
ALTERNATELY.

* START THE ENGINE AND OPERATE ENGINE AT
2000 RPM.

* OBSERVE DISPLAY FOR TRANSMISSION OIL
PRESSURE.

* OIL PRESSURE SHOULD BE BETWEEN 220 TO
270PSI.

ADEQUATE PRESSURE?

YES NO
CHECK OIL TEST
COOLER FOR TRANSMISSION
LEAKAGE OR ASSEMBLY
OBVIOUS DAMAGE. (para 2-04)
REPLACE OIL
COOLER
REFER TO DS
(para 2-65). MAINTAENANCE
FOR
TRANSMISSION
REMOVAL AND
REPLACEMENT.
TRANSDUCER TRANSDUCER

CABLE 14 P2 TK 17 (BLUE STRIPE)

INSTALL TRANSDUCER
INTO TUBE TO PIPE
ADAPTER

PIPE
PLUG

TUBE TO PIPE

ADAPTER O O

DIFFERENTIAL LOCK-PARK
BRAKE SOLENOID VALVE
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Trouble Symptom 34. High Engine Speed at Torque
Converter Stall Trouble Symptom 35. Loss of Power

34. HIGH ENGINE 35.LOSS OF
SPEED AT TORQUE POWER.
CONVERTER STALL.
IS
CHECK
TRANSMISSION T A RMBESION
FLUID LEVEL. CORRECT
OPERATING
ADEQUATE TEMPERATURE?
TRANSMISSION
FLUID?
YES NO
YES NO
CHECKIF ALLOW ENGINE
IS SERVICE FORKLIFT BRAKES TO RUN UNTIL
TRANSMISSION TRANSMISSION ARE DRAGGING. TRANSMISSION
OIL FOAMING, . ASSEMBLY TEMPERATURE
INDICATING WATER (para 2:63). BRAKES IS BETWEEN 180°
CONTAMINATION? DRAGGING? AND 210°P F.
NO YES
NO YES
TROUBLESHOOT INSPECT DISC
TROUBLESHOOT FIND AND REPAIR FOR HIGHEENGINE BRAKES
FOR HIGH OIL LEAK. SPEED AT TORQUE para 2-108).
TEMPERATURE DRAIN & SERVICE CONVERTER STALL A(DJUST DIS)C
(TROUBLE 33). TRANSMISSION (TROUBLE 34). BRAKES
ASSEMBLY (para 2-107).
(para 2-63).
REFERTODS
MAINTENANCE
FOR
DISC BRAKE
REPAIR.
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Trouble Symptom 36.
Range

36. NO POWER TRANSMITTED
IN ANY RANGE.

CHECK TRANSMISSION FLUID LEVEL.

ADEQUATE TRANSMISSION FLUID?

YES, NO
'CHECK FOR LEAKS SERVICE
IN HYDRAULIC TRANSMISSION
SYSTEM WHILE ASSEMBLY
WORKING (para 2-93).
TRANSMISSION
THROUGH EACH
RANGE.
LEAKS?
NO YES
IS TIGHTEN OR
TRANSMISSION REPLACE
SHIFTER DAMAGED DAMAGED
OR MALADJUSTED? HYDRAULIC LINES.
TIGHTEN
FITTINGS
(para 2-158).
NO YES,
CHECK DRIVE- REMOVE
SHAFT LINKAGE TRANSMISSION
FOR DAMAGE. SHIFTER
(para 2-91).
REMOVE DRIVE- REPAIR
SHAFT (para 2-99). DAMAGED SHIFTER
REPAIR (para 2-92).
(para 2-100).
PROBLEM
REMEDIED?
REFER TO DS
MAINTENANCE
FOR
TRANSMISSION
REMOVAL AND
REPLACEMENT.

No Power Transmitted in Any
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Trouble Symptom 37. Slow Clutch Engagement
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37. SLOW CLUTCH ENGAGEMENT.

CHECK TRANSMISSION FLUID LEVEL.

ADEQUATE TRANSMISSION FLUID?

YES

1S
TRANSMISSION
OIL FOAMING,
INDICATING
WATER
CONTAMINATION?

NO

SERVICE
TRANSMISSION
ASSEMBLY
(para 2-83).

NO

CHIECK SOLENOID
VALVE GROUND
WIRE FOR PROPER
INSTALLATION.

YES

ARE GROUND
WIRES INSTALLED
IN TERMINAL AND

TERMINAL
PROPERLY
GROUNDED?

FIND AND REPAIR
LEAK. DRAIN
AND SERVICE

TRANSMISSION
ASSEMBLY
(para 2-83).

YES

TEST
TRANSMISSION
ASSEMBLY
(para 2-84).

NO

FAULTY CLUCH
ASSEMBLY?

CORRECT
FAULTY
GROUND WIRE
PROBLEM.

REFERTO DS
MAINTENANCE
FOR
TRANSMISSION
REMOVAL AND
REPLACEMENT.




Trouble Symptom 38.

38. BRAKES
WEAK OR
INOPERATIVE.
IS THERE A
FLUID LEAK?
NO YES
CHECK MASTER TIGHTEN OR
CYLINDER FOR REPLACE
ADEQUATE DAMAGED FLUID
BRAKE FLUID. LINES.
TIGHTEN
FITTINGS
IS LEVEL LOW? (para 2-112).
NO YES
CHECK MASTER SERVICE
CYLINDERS FOR MASTER
LEAKS CYLINDERS
- (para 2-110).
CYLINDERS
LEAKING?
NO YES
IS THERE AIR REPLACE
IN THE BRAKE MASTER
SYSTEM? CYLINDERS
(para 2-111).
YES
BLEED BRAKE
HOSES AND LINES.
TIGHTEN FITTINGS
(paras 2-102,
2-104).

Brakes Weak or Inoperative
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<

1S BRAKE PEDAL
DAMAGED OR
MALADJUSTED?

TM 10-3930-664-24

NO

INSPECT DISC
BRAKES
{para 2-108).
ADJUST DISC
BRAKES
(para 2-107).

REFER TO DS
MAINTENANCE
FOR DISC BRAKE
REPAIR.

ADJUST BRAKE
PEDAL
(para 2-109).
REPLACE
DEFECTIVE
PEDAL
{para 2-108).




Trouble Symptom 39. Brakes Will Not Release
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Trouble Symptom 40. Brakes Chatter or are Noisy

30. BRAKES WILL
NOT RELEASE.
IS BRAKE PEDAL
DAMAGED OR
MALADJUSTED?
(NOT RETURNING
TO FULL UP
POSITION)
NO YES
IS THERE A ADJUST BRAKE
RESTRICTION IN PEDAL
RETURN LINE {para 2-109).
CAUSING REPLACE
EXCESSIVE BACK DEFECTIVE
PRESSURE? PEDAL
(para 2-108).
NO YES
INSPECT DISC CLEAR
BRAKES RESTRICTION.
(para 2-106) REPLACE
ADJUST DISC DAMAGED FLUID
BRAKES LINE
(para 2-107). (para 2-112).
REFERTO DS
MAINTENANCE
FOR DISC BRAKE
REPAIR.

40. BRAKES
CHATTER OR ARE
NOISY.
IS THERE AIRIN
THE BRAKE
SYSTEM?
NO YES
REFER TO DS BLEED BRAKE
MAINTENANCE HOSES AND LINES.
FOR DISC BRAKE TIGHTEN ALL
REPAIR. FITTINGS
(paras 2-102,
2-104).




Trouble 41. Park Brake Does Not Operate

41. PARK BRAKE
DOES NOT
ENGAGE, OR
WILL NOT
RELEASE.

IS THERE AN

OIL LEAKIIN

HYDRAULIC
LINES?

NO

CHECK PARK
BRAKE CYLINDER
FOR LEAKS.

YES

CYLINDER
LEAKING?

NO

TIGHTEN OR
REPLACE
DAMAGED

HYDRAULIC LINES.

TIGHTEN ALL
FITTINGS
(para 2-112).

CHECK
TRANSMISSION
FLUID LEVEL.

YES

REPLACE PARK
BRAKE CYLINDER
(para 2-105).

ADEQUATE
TRANSMISSION
FLUID?

REFERTO DS
MAINTENANCE
FOR CYLINDER

REPAIR.

YES

INSPECT/TEST
ELECTRICAL
WIRING TO PARK
BRAKE SWITCH.

NO

DEFECTIVE OR
DAMAGED?

SERVICE
TRANSMISSION
ASSEMBLY
(para 2-63).

NO

TM 10-3930-664-24

TEST MASTER
SWITCH FOR
CONTINUITY?

YES

IS CONTINUITY
PRESENT?

REPAIR FAULTY
WIRING
(para 2-83/2-85).

YES

CHECK VOLTAGE
AT TRANSMISSION
CONTROL VALVES

NO

REFERTO DS
MAINTENANCE
FOR CONTROL

VALVE REMOVAL
AND
REPLACEMENT.

REPLACE
DEFECTIVE
MASTER SWITCH
(para 2-50).
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Trouble Symptom 42. Forklift is Difficult to Steer Straight
Ahead

Trouble Symptom 43. Forklift Pulls to the Left Or Right
When Moving

42. FORKLIFT IS DIFFICULT TO STEER.

2-61

43. FORKLIFT PULLS TO THE LEFT OR RIGHT
WHEN MOVING STRAIGHT AHEAD.
1S THERE A FLUID LEAK?
ARE WHEELS ALIGNED PROPERLY?
NO YES
YES NO
IS STEERING TIGHTEN OR
COLUMN BENT REPLACE
OR BROKEN? DAMAGED FLUID IS STEERING REFERTO DS
LINES. SELECTOR MAINTENANCE
TIGHTEN VALVE WORN? FOR ALIGNING
FITTINGS WHEELS.
(para 2-119).
NO YES
NO YES
CHECK ORBITAL REPLACE
CHECK ORBITAL REPLACE STEERING VALVE SELECTOR
STEERING DAMAGED FOR LEAKS. STEERING
VALVE FOR LEAKS. STEERING VALVE
ara 2-118).
VALVE LEAKING? (P ) OR LEAKING? REFER TO DS
MAINTENANCE
FOR STEERING
NO YES SELECTOR
VALVE REPAIR.
CHECK PRIORITY REPLACE NO YES
VALVE FOR LEAKS. ORBITAL
STEERING VALVE
VALVE LEAKING? (para 2-120). ,
REFERTO DS CHECK STEERING REPLACE ORBITAL
MAINTENANCE CYLINDER FOR STEERING VALVE
FOR ORBITAL LEAKING PAST {para 2-120).
STEERING CYLINDER
VALVE REPAIR. PISTON. REFER TO DS
MAINTENANCE
CYLINDER FOR ORBITAL
LEAKING? STEERING VALVE
NO YES REPAIR.
CHECK STEERING REPLACE PRIORITY
CYLINDER FOR LEAKS VALVE (para 2121). NO JES
OR OBVIOUS DAMAGE.
p—— REFER TO DS
MAINTENANCE FOR
MAINTENANCE FOR PRIORITY VALVE ADJUST DISC REFERTO DS
STEERING CYLINDER REPAIR. BRAKES MAINTENANCE
REMOVAL. (para 2-107). FOR STEERING
CYLINDER
REFER TO DS REMOVAL.
MAINTENANCE
FORDISC
BRAKE REPAIR.



Trouble Symptom 44.

Steering Wheel Kicks Back

Trouble Symptom 45.

TM 10-3930-664-24

Hydraulic Functions Operate

Slowly
44. STEERING 45. HYDRAULIC
WHEEL FUNCTIONS
KICKS BACK. OPERATE SLOWLY.
HAS AIR IS THERE AN OIL
ENTERED AND LEAK IN
CONTAMINATED HYDRAULIC
HYDRAULIC LINES?
SYSTEM?
NO YES
NO YES
CHECK VALVE TIGHTEN OR
MANIFOLDS (MAST
CHECK ORBITAL BLEED (MAST) REPLACE
FOR LEAKS. DAMAGED
STEERING VALVE HYDRAULIC
FOR LEAKS. SYSTEM. HYDRAULIC LINES.
TIGHTEN ALL MANIFOLDS TIGHTEN ALL
REPLACE ORBITAL FITTINGS. LEAKING? FITTINGS
STEERING VALVE (para 2-158).
(para 2-120).
REFER TO DS
MAINTENANCE :
FOR ORBITAL NO YES
STEERING VALVE
REPAIR.
IS HYDRAULIC REPLACE
SYSTEM FILTER DEFECTIVE
CLOGGED OR MANIFOLDS.
OBSTRUCTED? INSTALL NEW
FITTING
PACKINGS
(para 2-151).
NO YES
TEST HYDRAULIC REPLACE
SYSTEM HYDRAULIC
PRESSURE FILTER
REMEDY TROUBLE. (para 2-160).
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Trouble Symptom 46. Mast Functions Do Not Respond, or Respond Erratically

46. MAST
FUNCTIONS DO
NOT RESPOND,
OR RESPOND NO YES
ERRATICALLY.
1§ THERE AN OIL CHECK HYDRAULIC REPLACE
LEAKIN PUMP FOR LEAKS PRIORITY
HYDRAULIC AND OBVIOUS VALVE
LINES? DAMAGE. (para 2-121).
LEAKS OR
NO YES DAMAGE?
HAS AIR TIGHTEN OR NO YES
ENTERED AND REPLACE
CONTAMINATED DAMAGED
HYDRAULIC HYDRAULIC LINES.
SYSTEM? TIGHTEN ALL
FITTINGS FAULTY REPLACE
(para 2-158). DIRECTIONAL HYDRAULIC
CONTROL VALVE PUMP
ASSEMBLY. (para 2-149).
REMOVE AND
REPLACE VALVE
NO YES ASSEMBLY &,EZETE,IQN%S&
(para 2-150). FOR PUMP
REPAIR.
REFER TO DS
IS HYDRAULIC BLEED MAINTENANCE
SYSTEM FILTER HYDRAULIC FOR DIRECTIONAL
CLOGGED OR SYSTEM. CONTROL VALVE
OBSTRUCTED? ASSEMBLY
REPAIR.
NO YES
CHECK PRIORITY REPLACE
VALVE FOR LEAKS HYDRAULIC
AND OBVIOUS FILTER
DAMAGE. (para 2-160).
LEAKS OR
DAMAGE?
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Trouble Symptom 47. Mast Will Not Raise

47. MAST WILL
NOT RAISE.
IS THERE AN OIL
LEAKIN
HYDRAULIC LINES
TO MAINLIFT
CYLINDER?
NO YES
CHECK RELATED TIGHTEN OR
VALVE MANIFOLDS REPLACE
FOR LEAKS. DAMAGED
HYDRAULIC LINES.
TIGHTEN ALL
MANIFOLDS FITTINGS
LEAKING? (para 2-158).
NO YES
CHECK TRAVEL OF REPLACE
SPOOL ON DEFECTIVE
DIVERTER VALVE. MANIFOLDS.
INSTALL NEW
PROPER TRAVEL? FITTING PACKINGS.
(para 2-151).
YES NO
CHECK DIVERTER ADJUST SCREW
VALVE FOR LEAKS ON ACTUATOR
OR OBVIOUS TO PROVIDE
DAMAGE. PROPER
TRAVEL.
LEAKS OR
DAMAGE?

NO

TM 10-3930-664-24

YES
CHECK MAINLIFT REFERTODS
CYLINDER FOR MAINTENANCE
MECHANICAL FOR
BINDING. INSPECT REPLACEMENT
FOR LEAKS. OF DIVERTER
VALVE.
BINDING OR
LEAKS?
NO YES
FAULTY DIRECTIONAL REPLACE
CONTROL VALVE MAINLIFT
ASSEMBLY. CYLINDER(S)
REMOVE AND REPLACE (para 2-1681).
ASSEMBLY
(para 2-150).
REFER TO DS
REFERTO DS MAINTENANCE
MAINTENANCE FOR MAINLIFT
FOR DIRECTIONAL CYLINDER
CONTROL VALVE ASSY. REPAIR.
REPAIR.
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Trouble Symptom 48. Mast Drifts Downward With

Controls in Raised Position

48. MAST DRIFTS DOWNWARD WITH
CONTROLS IN NEUTRAL POSITION.

1S THERE AN OIL LEAK IN HYDRAULIC
LINES TO MAINLIFT CYLINDER(S)?

NO YES
CHECK RELATED TIGHTEN OR
VALVE MANIFOLDS REPLACE
FOR LEAKS. DAMAGED
HYDRAULIC LINES.
TIGHT
MANIFOLDS il
LEAKING? (para 2.158),
NO YES
CHECK SEQUENCE REPLACE
VALVE FOR LEAKS DEFECTIVE
OR OBVIOUS MANIFOLDS.
DAMAGE. INSTALL NEW
FITTING PACKINGS.
LEAKS OR (para 2-151).
DAMAGE?
NO YES
CHECK MAINLIFT REPLACE
CYLINDER(S) FOR SEQUENCE VALVE
LEAKS. AT DS
MAINTENANCE
LEAKING? LEVEL.
NO YES
TEST HYDRAULIC REPLACE
SYSTEM PRESSURE MAINLIFT
USING STEACE CYLINDER(S)
TEST #51. (para 2-161).
REMEDY TROUBLE.
REFER TO DS
MAINTENANCE
FOR MAINLIFT
CYLINDER
REPAIR.
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Trouble Symptom 49. Mast Rises, But Carriage Will Not
Side shift

40. MAST RISES, BUT CARRIAGE
WILL NOT SIDESHIFT.

IS THERE AN OIL LEAK IN HYDRAULIC
LINES TO SIDESHIFT CYLINDER?

NO YES
CHECK RELATED TIGHTEN OR
VALVE MANIFOLDS REPLACE
FOR LEAKS. DAMAGED
HYDRAULIC LINES.
TIGHTEN ALL
MANIFOLDS FITTINGS
LEAKING? (para 2-158).
@ YES
CHECK SIDESHIFT REPLACE
CYLINDER FOR DEFECTIVE
MECHANICAL MANIFOLDS.
BINDING. INSPECT INSTALL NEW
FOR LEAKS. FITTING PACKINGS.
BINDING OR (para 2:151).
LEAKS?
Q YES
CHECK SIDESHIFT REPLACE
CHAINS FOR SIDESHIFT
OBVIOUS DAMAGE. CYLINDER
(para 2-162).
DAMAGED?
REFERTO DS
MAINTENANCE
FOR SIDESHIFT
CYLINDER REPAIR.
FAULTY REPLACE
- DIRECTIONAL SIDESHIFT
CONTROL VALVE CHAINS
ASSY. REMOVE (para 2-155).
AND REPLACE ASSY.
(para 2-150).
REFER TO DS
MAINTENANCE
FOR CONTROL
VALVE ASSEMBLY
REPAIR




Trouble Symptom 50. Mast Rises, But Carriage Will Not Tilt

50. MAST RISES,
BUT CARRIAGE
WILL NOT TILT.

IS THERE AN OIL
LEAK IN
HYDRAULIC LINES
TO APPROPRIATE
CYLINDER?

NO

TM 10-3930-664-24

NO

CHECK RELATED
VALVE MANIFOLDS
FOR LEAKS.

YES

FAULTY
DIRECTIONAL
CONTROL VALVE
ASSY. REMOVE
AND REPLACE ASSY
(para 2-150).

YES

REFER TO DS
MAINTENANCE
FOR CYLINDER

REPAIR.

MANIFOLDS
LEAKING?

NO

TIGHTEN OR
REPLACE
DAMAGED

HYDRAULIC LINES.

TIGHTEN ALL
FITTINGS

(para 2-158).

REFER TO DS
MAINTENANCE
FOR DIRECTIONAL
CONTROL VALVE
ASSEMBLY REPAIR.

CHECK TILT
CYLINDER FOR
MECHANICAL
BINDING. INSPECT
FOR LEAKS.

YES

BINDING OR
LEAKS?

REPLACE
DEFECTIVE
MANIFOLDS.
INSTALL NEW
FITTING PACKINGS.
(para 2-151).

NO

CHECK
RESTRICTOR IN
FORWARD TILT

PORT OF
DIRECTIONAL
CONTROL VALVE
ASSEMBLY.

YES

REPLACE
CARRIAGE TILT
CYLINDER(S)
{para 2-153).

DAMAGED?

REFER TO DS
MAINTENANCE
FOR CYLINDER

REPAIR.
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Trouble Symptom 51. Mast Rises, But Carriage Will Not Roll

51. MAST RISES,
BUT CARRIAGE
WILL NOT ROLL.

IS THERE AN OIL

LEAKIN
HYDRAULIC LINES
TO APPROPRIATE
CYLINDER?
NO YES
CHECK RELATED TIGHTEN OR
VALVE MANIFOLDS REPLACE
FOR LEAKS. DAMAGED
HYDRAULIC LINES.
1 N Al
MANIFOLDS T ?EWT%GSLL
LEAKING? (para 2-158).
NO YES
CHECK ROLL REPLACE
CYLINDER FOR DEFECTIVE
MECHANICAL MANIFOLDS.
BINDING. INSPECT INSTALL NEW
FOR LEAKS. FITTING PACKINGS.
(para 2-151).
BINDING OR
LEAKS?
NO YES
FAULTY REPLACE
DIRECTIONAL CARRIAGE
CONTROL VALVE ROTATE CYLINDER
ASSY. REMOVE (para 2-163).
AND REPLACE ASSY
(para 2-150). REFER TO DS
MAINTENANCE
REFERTO DS FOR CYLINDER
MAINTENANCE REPAIR.
FOR DIRECTIONAL
CONTROL VALVE
ASSEMBLY REPAIR.
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Section VI. ENGINE COMPONENT MAINTENANCE

Paragraph Title Page
Number Number
2-14 Lifting Bracket REPIACEMENT ............couiiuiiieiie et eie ettt ettt ete et teete et e e teeteeaeesteeaeetesteeneeesaeeseesen [..2-68|
[2-15 Cylinder Head Assembly (With Valves) AdJUSIMENT ...........cccviiieiiieiieiec e [ 2-70]
Engine Valve Cover ASsembly REPIACEMENT.........c.couiiiiieriiie et seesee st ee et eee e e e see e ee e s 2-74
(@ TN @feTo LY R =Y o = eT=T 01 T=Y oL
[2-18 Oil Filter Bypass Valve REPIACEMENL ...........c.cerviuiireriiiereiietietere et stee st se st ss e ss e ssesse e [.2-79]
Oil Pressure Relief Valve REPIACEMENT ..........ccviveiieiiiriciese ettt ses e ses et sresreesre s s dhres 2-80
@1l ) G gl LT o = ToT=T g 1= oL PSR ... 2-82]
2-21 Oil Level DIpStICK REPIACEMENT........eccviiviieie e it eie et st ete et ste st e b e st e sbe et e sbe s e e stesteaseessreesee e [...2-84]
[2-22] Oil Sampling Valve REPIACEMENL .........oiiiiii ettt ettt e nnee e e enees
[2-23 Exhaust Manifold REPIACEMENL. ............cviviuiieeeeieeeseee et e e e e ee ettt ee et e et e et eeeate e saeas [.2-88
Intake Manifold COVEr REPIACEMENT ...........ceeueeeeeieeeceeeteeeieeteeteeeeete e eeteeteeeeesteeveesaesseeseessesseeseesseees s 2-90

2-14. LIFTING BRACKET REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, App._E) Towbar lowered (para. 2-126))

Torque Wrench (32,

A. REMOVAL
1 Release hood assembly (2) by lifting handle (1).
Open hood assembly.
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2 Remove front lifting bracket (3) by removing
thermostat housing (4) in accordance with
paragraph 2-49|

3 Remove rear lifting bracket (5) by removing
screws (6).

B. CLEANING
Clean brackets in accordance with[paragraph 1-241

C. INSPECTION
Inspect components in accordance wit
1-24.

D. INSTALLATION
1 |Install rear lifting bracket (5) using screws (6).
2 Torque screws (6) to 57 ft-lbs (77 Nm).
3 Install front lifting bracket (3) and thermostat
housing (4) in accordance with[paragraph 2-49]
4 Close hood assembly (2). Ensure handle (1) is
fully engaged.

FOLLOW-ON MAINTENANCE:
Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-15. CYLINDER HEAD ASSEMBLY (WITH VALVES) ADJUSTMENT
This task covers: Removal, Adjustment, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Feeler Gage (21,[App._E)

Torque Wrench (32, [App._E)

Crowsfoot Wrench (54, |App. _E)
Materials / Parts:

O-Ring Seal, Item 5 (4 ea.)

Gasket, Item 6 (4 ea.)

A. REMOVAL
1 RELEASE HOOD ASSEMBLY (2) BY LIFTING
HANDLE (1) OPEN HOOD ASSEMBLY.

2 REMOVE VALVE COVERS (3).
a. Remove valve covers (3) by removing
screws (4). Remove and discard O-ring
seals (5).

NOTE
Ensure that all gasket material is removed from cylinder
head and cover.
b. Remove and discard gaskets (6).
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B. ADJUSTMENT

NOTE
Adjust valve clearance only when
engine is cold (below 140 degrees F
(66 degrees C)).

1. LOCATE TOP DEAD CENTER (TDC) FOR
CYLINDER NUMBER 1.

a. Press on engine timing pin (7) (located below
fuel injection pump) while manually rotating
crankshaft until timing pin engages hole in
camshaft gear (8). Cylinder | is now at Top
Dead Center (TDC) on compression stroke.

b. Disengage timing pin (7).

2. USING FEELER GAGE, CHECK VALVES IN
FIGURE FOR PROPER CLEARANCE.

a. Intake valve () clearance shall be 0.010 in
(0.254 mm).

b. Exhaust valve (E) clearance shall be 0.020 in Q
(0.508 mm). \

NOTE »Qj— 1

. TE
Clearance is correct when some

friction is felt as feeler gage is moved — Gear Housing
between valve stem and rocker lever.

—?
A

FRONT

OF ENGINE ”

C:L C;L C;L CrL
JALY
T
! /
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. ADJUST VALVE CLEARANCE.
a. Loosen adjusting screw lock nut (9).

b. Rotate adjusting screw (10) until proper
clearance is achieved between rocker lever and
valve stem (11).

c. Tighten locknut (9). Recheck clearance and
adjust as required.

TORQUE LOCKNUT (9) TO 18 FT-LBS (24 Nm).

CAUTION
Ensure timing pin is disengaged
before rotating crankshaft.

MATCH MARK CRANKSHAFT PULLEY (12) TO
GEAR COVER. MANUALLY ROTATE
CRANKSHAFT 360 DEGREES.

USING A FEELER GAGE, CHECK REMAINING
VALVES FOR PROPER CLEARANCE.

a. Intake valve () clearance shall be 0.010 in
(0.254 mm).

b. Exhaust valve (E) clearance shall be 0.020 in
(0.508 mm).

ADJUST VALVE CLEARANCE (STEP 3) IF
REQUIRED.

TM 10-3930-664-24

FRONT
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C. INSTALLATION

1. INSTALL VALVE COVERS. ;

a. Mate valve covers (3) to new valve cover
gaskets (6).

b. Secure valve covers (3) using screws (4) and
new O-ring seals (5).

®

2. TORQUE SCREWS (4) TO 18 FT-LBS (24 Nm).

3. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE

(1) IS FULLY ENGAGED. 4
FOLLOW-ON MAINTENANCE: 5
Raise towbar and lock in position (para._2-126) ' 3
? 6
V

END OF TASK
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2-16. ENGINE VALVE COVER ASSEMBLY REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Torque Wrench (32, [App._E)

Materials / Parts:

O-Ring Seal, Item 3 (4 ea.)
Gasket, Item 4 (4 ea.)

A. REMOVAL
1 2
1. RELEASE HOOD ASSEMBLY (2) BY LIFTING }
HANDLE (1). OPEN HOOD ASSEMBLY.

2. REMOVE VALVE COVERS (3).

a. Remove valve covers (3) by removing screws (@

(4). Remove and discard O-ring seals (5). i
NOTE 4

Ensure that all gasket material is

removed from cylinder head and 5

cover. _ 3

b. Remove and discard gaskets (6).

3. REMOVE FILLER CAP (7) FROM FRONT VALVE
COVER (3).

B. CLEANING

Clean valve cover in accordance with[paragraph 1-24
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C. INSPECTION

Inspect valve cover components in accordance with

[paragraph 1-24]
D. INSTALLATION

1. INSTALL FILLER CAP (7) INTO FRONT VALVE
COVER (3).

2. INSTALL VALVE COVERS. 4
a. Mate valve covers (3) to new valve cover 7
gaskets (6). 3

b. Secure valve covers (3) using screws (4) and \%
new O-ring seals (5). 3 6
3. TORQUE SCREWS (4) TO 18 FT-LBS (24 Nm). 6
4. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE V
(1) IS FULLY ENGAGED.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK

2-75



TM 10-3930-664-24

2-17. OIL COOLER REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Reference:
General Mechanics Tool Kit (1, LO 10-3930-664-12

Qil Filter Tool (27, App._E)
Torque Wrench (32,

Drain Pan (10, Bpp. E)
Compressed Air Source, 70 PSI

Materials / Parts: Equipment Condition:
Engine Oil (14, App. C) Radiator drained
Gasket, Item 9 (1 ea.) Engine oil drained (para._2-20)
Gasket, Item 11 (1 ea.) Alternator removed (para. 2-55)

O-Ring, Item 13 (1 ea.)

A. REMOVAL

WARNING
Heated engine parts and hot engine
oil can burn you. Take care not to
touch  exhaust manifold while
replacing oil filter.

1. Remove ail filter (1) from filter head (2) using a oil
filter tool. Discard filter. Remove filter adapter (3)
only if replacement is required.

2. Disconnect engine oil sampling tube (4). Remove
elbows (5, 6) and adapter (7). Remove and discard
O-ring (13).

3. Remove filter head (2) by removing fourteen screws

(8).

4. Remove filter head gasket (9), cooler core (10), and
core gasket (11). Discard gaskets.

5. Remove plug (12) only if replacement is required.
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B. CLEANING
WARNING
Observe cleaning solvent and COMPRESSED
compressed air warnings during AlR
cleaning of cooler core. Refer to
[paragraph 1-24l

1. Plug cooler core and soak in cleaning solvent to
remove coolant deposits.

2. Remove plugs and back flush oil passages using
cleaning solvent. Dry using compressed air.

3. Scrape gasket remnants from cooler sealing surface
to ensure proper seal.

4. Clean remaining components in accordance with

paragraph 1-24]

C. INSPECTION

Lo

Inspect oil cooler components in accordance with oIL COOLER

Lparagraph 1-24]

2. Inspect cooler core joints for corrosion, cracks, or
other damage.

D. TESTING

1. Fill water pan with enough water to allow for
submersion of oil cooler.

2. Connect 70 psi (483 kPa) compressed air source to
oil cooler.

3. Apply compressed air and check for air leaks. If air
leaks are discovered, replace defective components.
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E. INSTALLATION

NOTE
If new oil cooler is being installed,
ensure shipping plugs are removed.

1. Install plug (12) into filter head (2).

2. Mate core gasket (11) and cooler core (10) to cooler
sealing surface.

3. Mate filter head gasket (9) to filter head (2). Install
filter head using fourteen screws (8).

4. Torque screws (8) to 18 ft-Ibs (24 Nm).

5. Install new O-ring (13) onto adapter (7) and install
adapter and elbows (5, 6) onto filter head (2).
Connect tube (4).

6. Install filter adapter (3) into oil filter head (2).

7. Fill new oll filter (1) with oil. Apply a light coat of oil to
filter sealing gasket.

8. Install new oll filter (1) onto filter adapter (3).

FOLLOW-ON MAINTENANCE:

Install alternator (dara. _ 2-55) Service radiator
coolant (para. _ 2-46) Service engine oil in

accordance with Lubrication Order

END OF TASK
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2-18. OIL FILTER BYPASS VALVE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Oil cooler removed (para. 2-17)
A. REMOVAL
Remove oil filter bypass valve (1) from rear of oil filter 2
head (2) using a flat blade screwdriver.
B. CLEANING g
Clean oil filter head in accordance with paragraph 1-24 2 1
C. INSPECTION y

Inspect bypass valve bore in filter head for damage.

D. INSTALLATION ] Q A
1. Insert oil filter bypass valve (1) into oil filter head (2).

2. Using hammer and punch, drive bypass valve into
filter head bore until valve bottoms against step.

FOLLOW-ON MAINTENANCE: [

Install oil cooler (para.2-17)

END OF TASK

2-79



TM 10-3930-664-24

2-19. OIL PRESSURE RELIEF VALVE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Torque Wrench (32, [App._E)

Materials / Parts:

O-Ring, Item 5 (1 ea.)

A. REMOVAL

WARNING
Heated engine parts and hot oil can
burn you. Take care not to touch
engine parts when replacing relief
valve and related components.

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Remove plug (3) from oil filter head (4). Remove
and discard O-ring (5).

3. Remove spring (6) and pressure regulator plunger
(7) from oil filter head (4).

B. CLEANING 3
Clean pressure relief valve components in accordance 5
with [paragraph 1-241
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C. INSPECTION

1. Inspect components in accordance with paragraphl
[1-24]

2. Inspect plunger, bore, and seat for damage. Plunger
must move freely in valve bore.

D. INSTALLATION

1. Install plunger (7) and spring (6) into oil filter head
(4). Ensure plunger moves freely in valve bore.

2. Install new O-ring (5) onto plug (3). Install plug into
oil filter head (4).

3. Torque plug (3) to 60 ft-lbs (80 Nm).

4. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-20. OIL FILTER REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Reference:
General Mechanics Tool Kit (1, LO 10-3930-664-12
QOil Filter Tool (27, App._E)
Materials / Parts: Equipment Condition:
Engine Oil (14, Engine oil drained
Qil Filter, Item 3 (1 ea.) Towbar lowered (para. 2-126)
A. REMOVAL

WARNING
Heated engine parts and hot engine
oil can burn you. Take care not to
touch exhaust manifold or muffler
while removing oil filter.

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2 Remove oil filter (3) from oil filter head (4) using oil
filter tool. Discard filter.

3 Remove filter adapter (5) only if replacement is
required.

B. CLEANING
Clean filter adapter in accordance with|paragraph 1-24
C. INSPECTION

Inspect filter adapter in accordance with|paragraph 1-24
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D. INSTALLATION

1. INSTALL FILTER ADAPTER (5) AND NEW OIL
FILTER (3).

a. Install filter adapter (5) into oil filter head (4).

b. Fill new oil filter (3) with oil. Apply a light coat of
oil to filter sealing gasket.

c. Install new oil filter (3) onto filter adapter (5).

3. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE
(1) IS FULLY ENGAGED.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para.__2-126)
Service engine oil in accordance with Lubrication
Order

END OF TASK
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2-21. OIL LEVEL DIPSTICK REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Engine oil drained
Towbar lowered

Reference:

LO 10-3930-664-12

A. REMOVAL

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Remove oil level dipstick (3) from tube (4). Tube
protrudes through hole at left side of transmission
side panel.

3. Remove hose clamp (5) from tube (4).

4. Release tube (4) from hood bracket by removing
clamp (6) and screw (7). Pull tube through hole at
left side of transmission side panel.

2-84



5. Remove tube (4) from tube end (8). Disconnect
short tube section (9).
B. CLEANING

Clean oil level dipstick components in accordance with

[paragraph 1-24]

C.

INSPECTION Inspect dipstick and related compo-

nents in accordance with[paragraph 1-24]

D.

1.

INSTALLATION

Install tube (4) onto tube end (8). Connect short tube
section (9).

Push tube (4) through hole at left side of
transmission side panel. Secure using clamp (6)
and screw (7).

Fasten tube (4) using hose clamp (5).

Slide oil level dipstick (3) into tube (4).

Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Service engine oil in accordance with Lubrication
Order Raise towbar and lock in position (para. 2-
126)

END OF TASK

2-85

<9

/

~
<
=

\

-

TM 10-3930-664-24

B—3
=




TM 10-3930-664-24

2-22. OIL SAMPLING VALVE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Reference:
General Mechanics Tool Kit (1, LO 10-3930-664-12

Materials / Parts:

Teflon Tape (35, Bpp._C)
Loctite 242 (20,

A. REMOVAL

NOTE
Sampling valve can be removed
without removing transmission top
cover. Remove cover only if elbow or
hose replacement is required.

1. Remove oil sampling valve (1) from welded pipe
coupling (2). Plug pipe coupling.

2. If required, remove transmission cover top (3) by
removing nine screws (4) and washers (5).

3. Tag and disconnect hose assembly (7) from elbow
(6). Remove elbow from welded pipe coupling (2).

B. CLEANING

Clean oil sampling valve in accordance with paragraph 1-
24,

C. INSPECTION

Inspect valve and related components in accordance

with
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D. INSTALLATION

1. Install elbow (6) into welded pipe coupling (2).
Connect hose assembly (7) to elbow.

2. Apply Loctite to threads of nine screws (4). Position
transmission top cover (3) in place and secure using
screws and washers (5).

3. Apply teflon tape to threads of oil sampling valve (1)
and install valve into welded pipe coupling (2).
Ensure valve sampling spout points down.

FOLLOW-ON MAINTENANCE:

Service engine oil in accordance with Lubrication
Order

END OF TASK
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2-23. EXHAUST MANIFOLD REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Torque Wrench (32, [App._E)

Materials / Parts:

Gasket, Item 6 (1 ea.)
Gasket, Item 8 (4 ea.)

A. REMOVAL

WARNING

Significant burn hazard exists. Allow
engine to cool before you perform
maintenance on the exhaust
manifold. Do not touch hot exhaust
system with bare hands; injury will
result. If necessary, use insulated
pads and gloves.

1. RELEASE HOOD ASSEMBLY (2) BY LIFTING
HANDLE (1). OPEN HOOD ASSEMBLY.

2. REMOVE EXHAUST PIPE (3) AND EXHAUST
MANIFOLD (4).

a. Remove exhaust pipe (3) from exhaust manifold
(4) by removing screws (5).

b. Remove and discard gasket (6).
c. Remove exhaust manifold (4) from engine by

removing screws (7). Remove and discard
gaskets (8).
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B. CLEANING

Clean exhaust manifold in accordance with paragraph 1-
24,

C. INSPECTION 5

Inspect manifold and related components in accordance
with |paragraph 1-24

D. INSTALLATION

1. MATE NEW GASKETS (8) TO ENGINE. INSTALL 4 i 8
EXHAUST MANIFOLD (4) USING SCREWS (7). 6 7
TORQUE SCREWS TO 32 FT-LBS (43 Nm). \

2. INSTALL EXHAUST PIPE (3).
a. Mate new gasket (6) to exhaust manifold (4).
b. Install exhaust pipe (3) using screws (5).

3. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE
(1) IS FULLY ENGAGED.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para._2-126)

END OF TASK
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2-24. INTAKE MANIFOLD COVER REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Engine fuel line and fitting
Torque Wrench (32, [App._E) replacement [para. 2-27),

high pressure fuel lines remove

Materials / Parts:

Sealant (42, Bpp._C)
Gasket, Item 5 (1 ea.)

A. REMOVAL
1. Remove rubber elbow (1) from intake manifold cover 1
(2) by loosening clamp (3). \

2. Remove intake manifold cover (2) by removing 10
screws (4). Remove and discard gasket (5). 3

3. Scrape gasket remnants from manifold cover and
sealing surface to ensure proper seal.

B. CLEANING

Clean intake manifold cover in accordance with
[paragraph 1-24]

C. INSPECTION

Inspect components in accordance with[paragraph 1-24].
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. INSTALLATION

Position new gasket (5) and intake manifold cover
(2) onto engine.

NOTE
Five manifold cover holes closest to
valve covers are drilled through and
must be sealed.

Apply sealant to five screws (4) and install screws
into cover holes closest to valve covers.

Install five remaining screws (4). Torque all screws
to 18 ft-lbs (24 Nm).

Install rubber elbow (1) and secure by tightening
clamp (3).

FOLLOW-ON MAINTENANCE:

Install high pressure fuel lines (para._2-27)

END OF TASK
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Section VII. FUEL SYSTEM MAINTENANCE
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Paragraph Title Page

Number Number
2-25 | Fuel Lift Transfer Pump Replacement 12-92]
2-26 | Fuel Shutoff Ball Valve Replacement [2-95
[2-27] Engine Fuel Line and Fitting Replacement [2-297
Air Cleaner Assembly Replacement
Air Cleaner Element Servicing
2-30 | Air Restriction Indicator Replacement 2-111
[2-31] Air Inlet Cap Replacement
[2-32_1 Evacuator Valve Replacement [2-1185
2-33 | AirInlet Tube Replacement 2-116
[2-34"] Fuel Tank Servicing
Fuel Line and Fitting Replacement
[2-36 | Fuel Filter Assembly Replacement [2-124
[2-37 1 Fuel/Water Separator Replacement 2-127
Ether Injector Thermostat Replacement
[2-39 1 Ether Injector Atomizer Replacement 12-132,
2-40 | Ether Cylinder Replacement 2-134
[2-41] Accelerator Control Reservoir Replacement
[2-42] Accelerator Slave Cylinder Adjustment [2-137]
Accelerator Slave Cylinder Replacement
[2-44"] Accelerator Actuator (With Pedal) Replacement [2-147]

2-25. FUEL LIFT TRANSFER PUMP REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment: Reference:

General Mechanics Tool Kit (1,
Torque Wrench (32, [App._E)
Drain Pan (10, Bpp._F)

Materials / Parts: Equipment Condition:

Gasket, Item 7 (1 ea.) Towbar lowered (para. 2-126)
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A. REMOVAL

WARNING
Fuel is very flammable and can easily explode. To
avoid serious injury or death, observe the following
precautions: - Keep 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 the fuel system.

- Do not work on fuel system when engine is hot.

- Post signs that read "NO SMOKING WITHIN 50
FEET" when working with open fuel, fuel lines, or
fuel tank.

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

NOTE
Place drain pan beneath lines when
disconnecting. Drain lines into pan.

2. Tag and disconnect fuel lines (3, 4) from fuel lift
transfer pump (5).

3. Remove transfer pump (5) from engine block by
removing screws (6). Remove and discard gasket

(7).

4. Scrape gasket remnants from pump and sealing
surface to ensure proper seal.

5. Remove adapter (8) from transfer pump (5).

B. CLEANING

Clean transfer pump in accordance with[paragraph 1-24]

C. INSPECTION

Inspect components in accordance with[paragraph 1-24|
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D. INSTALLATION
1. Install adapter (8) onto transfer pump (5).

2. Position new gasket (7) and transfer pump (5) onto
engine and secure using screws (6).

3. Torque screws (6) to 18 ft-lbs (24 Nm).
4. Connect fuel lines (3, 4).

5. Loosen hose assembly (9) to bleed low pressure fuel
line.

6. Operate transfer pump hand lever (10) until fuel
flowing from screw fitting is free of air.

7. Tighten hose assembly (9).

8. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-26. FUEL SHUTOFF BALL VALVE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Fuel Tank Servicing (para. 2-34),

Drain Pan (10, Bpp. F)

drain fuel tank

Materials / Parts:

Diesel Fuel (11, 12, 13, Bpp._C)
Teflon Tape (35,

A. REMOVAL

WARNING
Fuel is very flammable and can easily
explode. To avoid serious injury or
death, observe the  following
precautions: - Keep 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 the fuel system.

- Do not work on fuel system when
engine is hot.

- Post signs that read "NO SMOKING
WITHIN 50 FEET" when working with
open fuel, fuel lines, or fuel tank.

1. Place handle of fuel shutoff valve in closed position
(handle parallel to side of tank).

2. Disconnect fuel hose assembly (1) from elbow (2)
and allow fuel to drain into pan. Remove elbow and
cap hose end.

3. Remove shutoff ball valve (3) from pipe nipple (4).
Remove nipple from tank only if replacement is
required.
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B. CLEANING

Clean shutoff ball valve in accordance with paragraph 1- 1
24.

C. INSPECTION 2
Inspect shutoff ball valve and related components in 3

accordance with[paragraph 1-24|

D. INSTALLATION

1. Wrap pipe threads on nipple (4) and elbow (2) with
teflon tape before installing.

2. Install pipe nipple (4), shutoff ball valve (3), and
elbow (2).

3. Connect fuel hose assembly (1) to elbow (2).

4. Service fuel tank with approved fuel. Check for
leaks and tighten connections as required.

5. Place shutoff ball valve handle in open position after
servicing fuel tank.

FOLLOW-ON MAINTENANCE:

None

END OF TASK
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2-27. ENGINE FUEL LINE AND FITTING REPLACEMENT

This task covers: Removal, Cleaning, Inspection, installation, and Bleeding

INITIAL SETUP:

Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Fuel filter assembly replacement
Torque Wrench (32, [App._E) (para.2-36), fuel filters
Drain Pan (10, removed

Materials / Parts:

Teflon Tape (35, Bpp._C)

O-Ring, Item 9 (2 ea.)

Sealing Washer, Item 11 (2 ea.)
Sealing Washer, Item 13 (2 ea.)
Grommet Seal, Item 26 (1 ea.)
Grommet Seal, Item 28 (1 ea.)
Grommet Seal, Item 32 (1 ea.)

Banjo Connector Seal, Item 35 (4 ea.)
Grommet Seal, Item 39 (3 ea.)

A. REMOVAL
WARNING
Fuel is very flammable and can easily explode. To avoid serious injury or death,
observe the following precautions:

- Keep 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 the fuel
system.

- Do not work on fuel system when engine is hot.

- Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines, or
fuel tank.

NOTE
Place container beneath fuel lines during removal to catch residual fuel. Cap all fuel lines to
prevent contamination.
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1.

DISCONNECT HOSE ASSEMBLIES (1, 2) AND
REMOVE TEES (3), ADAPTER (4), AND ELBOW
(6). DISCARD O-RINGS.

a.

Tag and disconnect hose assemblies (1, 2) from
tees (3) and elbow (6).

Remove pipe plug (4) and fitting (5) from upper
tee (3).

Remove pressure sensor adapter (7) and elbow
(6) from lower tee (3).

Remove tees (3) from banjo connector screws
(8). Remove and discard O-rings (9).

REMOVE LOW PRESSURE AND FUEL SUPPLY
LINES (10, 12).

a.

Disconnect low pressure fuel line (10) from fuel
lift transfer pump (14) by loosening line nut.

Disconnect low pressure fuel line (10) from
engine by removing banjo connector screw
(8) and sealing washers (11). Discard sealing
washers.

Disconnect fuel supply line (12) from engine by
removing banjo connector screw (8) and sealing
washers (13). Discard sealing washers.

DISCONNECT FOUR HIGH PRESSURE FUEL
LINES (15) FROM FUEL INJECTORS (16) AND
INJECTION PUMP.

TM 10-3930-664-24

12 8 3 ﬁ
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RELEASE HIGH PRESSURE FUEL LINES (17)
FROM FOUR TUBE BRACES AT TOP OF INTAKE
MANIFOLD COVER (16).

a.

Remove screws (19) and washers (20) securing
front tube braces (21) to rear tube braces (22).

Separate fuel lines (17) from vibration isolators
(23).

REMOVE FUEL DRAIN LINES (24, 27, 31).

a.

Disconnect drain line (24) from tee (25).
Remove and discard grommet seal (26).

Disconnect drain line (27) from tee (25).
Remove and discard grommet seal (28).

Remove drain line (27) from engine block by
removing screw (29) and grommet seal (30).

Disconnect drain line (31) from tee (25).
Remove and discard grommet seal (32).

2-99

19

20 21 23

22

TM 10-3930-664-24

18



6. REMOVE DRAIN LINE (31) FROM FOUR FUEL
INJECTORS (33) BY REMOVING BANJO
CONNECTOR SCREWS (34) AND SEALS (35).
DISCARD SEALS.

7. REMOVE INJECTION PUMP SUPPLY LINES (12,
36, 40).

a. Disconnect injection pump supply line (36) from
rear fitting on injection pump (37).

b. Disconnect supply line (36) from tee (38).
Remove and discard grommet seal (39).

c. Disconnect supply line (40) from front fitting on
injection pump (37).

d. Disconnect supply line (40) from tee (38).
Remove and discard grommet seal (39).

e. Disconnect supply line (12) from tee (38).
Remove and discard grommet seal (39).

B. CLEANING

Clean fuel lines and fittings in accordance with [paragraphl

1-24.
C. INSPECTION

Inspect components in accordance with paragraphl
[1-24]
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INSTALTATION

APPLY TEFLON TAPE TO ALL FUEL FITTINGS
BEFORE INSTALLATION.

NSTALL INJECTION PUMP SUPPLY LINES (12,
36, 40).

a. Install three new grommet seals (39) onto tee
(38).

b. Connect injection pump supply line (12) to tee
(38).

c. Connect supply line (40) to front fitting on
injection pump (37).

d. Connect supply lines (36, 40) to tee (38).

e. Connect supply line (36) to rear fitting on
injection pump (37).

TORQUE ALL SUPPLY LINE NUTS TO 24 FT-LBS
(32 Nm).

INSTALL FUEL DRAIN LINES (24, 27, 31).

a. Install three new grommet seals (26, 28, 32)
onto tee (25).

b. Connect drain lines (27, 31) to tee (25).

c. Secure drain line (27) to engine block using
screw (29) and grommet seal (30).

d. Connect drain line (24) to tee (25).

TORQUE ALL FUEL DRAIN LINE NUTS TO 18 FT-
LBS (24 Nm).

TORQUE SCREW (29) TO 18 FT-LBS (24 Nm).

TM 10-3930-664-24
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CONNECT FUEL DRAIN LINES (31) TO FOUR
FUEL INJECTORS (33) USING BANJO
CONNECTOR SCREWS (34) AND CONNECTOR
SEALS (35).

TORQUE BANJO CONNECTOR SCREWS (34) TO
11 FT-LBS (15 Nm).

INSTALL HIGH PRESSURE FUEL LINES (17).

a. Secure high pressure fuel lines (17) to four tube
braces at top of intake manifold cover (18) as
follows:

(1) Install rear vibration isolators (23) on
braces (22) and position fuel lines (17).

(2) Secure fuel lines (17) using screws (19),
washers (20), front tube braces (21), and
remaining vibration isolators (23).

b. Connect fuel lines (15) to injection pump and fuel
injectors (16).

10. TORQUE FUEL LINE NUTS TO 18 FT-LBS (24

Nm).
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11. INSTALL LOW PRESSURE AND FUEL SUPPLY
LINES (10, 12).

a.

Connect fuel supply line (12) to engine using
banjo connector screw (8) and new sealing
washers (13).

Connect low pressure fuel line (10) to engine
using banjo connector screw (8) and new sealing
washers (11).

Connect low pressure fuel line (10) to fuel lift
transfer pump (14).

13. TORQUE BANJO CONNECTOR SCREWS (8) TO 6
FT-LBS (8 Nm).

14. INSTALL TEES (3), ADAPTER (7), ELBOW (6),
AND NEW O-RINGS (9). CONNECT HOSE
ASSEMBLIES (1, 2).

a.

Install new O-rings (9) onto tees (3). Install tees
into banjo connector screws (8).

Install fitting (5) onto upper tee (3). Install pipe
plug (4) into fitting. Tighten fitting until hand
tight, then tighten an additional flat.

Install pressure sensor adapter (7) and elbow (6)
onto lower tee (3). Tighten adapter and elbow
until hand tight, then tighten an additional flat.

Connect hose assemblies (1, 2) onto tees (3).
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E. BLEEDING

WARNING
Do not bleed a hot engine. Fuel may
spill onto hot exhaust manifold
creating fire danger. Pressure in fuel
line can penetrate skin and cause
serious bodily injury. Use extreme
caution.

1. BLEED LOW PRESSURE FUEL LINE (12).
a. Loosen hose assembly (1).

b. Operate transfer pump hand lever (41) until fuel
flowing from screw fitting is free of air.

c. Tighten hose assembly (1).
2. BLEED HIGH PRESSURE FUEL LINES (15).
a. Start engine.

b. Vent high pressure lines (15) at fuel injectors
(16) one at a time until engine runs smoothly.

c. Shutdown engine.

3. TORQUE HIGH PRESSURE FUEL LINE NUTS TO
18 FT-LBS (24 Nm).

FOLLOW-ON MAINTENANCE:

Install fuel filter (dara._2-36)| Raise towbar and lock
in position (para. 2-126)

END OF TASK
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2-28. AIR CLEANER ASSEMBLY REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Materials / Parts:

Loctite 242 (20, App.__C)

A. REMOVAL

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Remove transmission top cover (3) from cover frame
and transmission side plates by removing nine
screws (4) and washers (5).
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Disconnect hose (6) from compression elbow (7).
Remove elbow.

Loosen hose clamp (8) to release air inlet elbow (9)
from air cleaner assembly (10).

Remove four P-clamps (11, 12) by removing two
screws (13) and washer (14).

Remove P-clamp (15) by removing screw (16) and
washer (17).

Remove air cleaner assembly (10) from engine (19)
by removing screws (18).

Loosen clamp (20) to remove evacuator valve (21)
from air cleaner (22).

9. Remove air inlet cap (23) from air cleaner (22).

10. Release air cleaner (22) from mounting bands (24)
by removing screws (25), washers (26), and nuts
(27). Slide air cleaner out of mounting bands.

11. Remove screws (28) and nuts (29) to release
mounting bands (24) from mount (30).

B. CLEANING

Clean exterior of air cleaner assembly in accordance

with [paragraph 1-24

C.

INSPECTION

Inspect air cleaner, mounting bracket, and air inlet fittings

in accordance with

[paragraph 1-24
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10.

INSTALLATION

Secure mounting bands (24) to mount (30) using
screws (28) and nuts (29). Slide air cleaner (22) into
mounting bands.

Secure mounting bands (24) around air cleaner (22)
using screws (25), washers (26), and nuts (27).

Install air inlet cap (23) onto air cleaner (22).

Install evacuator valve (21) onto air cleaner (22)
using clamp (20).

Position air cleaner assembly (10) to engine (19) and
secure using screws (18).

Install P-clamp (15) using screw (16) and washer
7).

Install four P-clamps (11, 12) using two screws (13)
and washer (14).

Mate air inlet elbow (9) to air cleaner assembly (10).
Secure by tightening hose clamp (8).

Connect hose (6) to compression elbow (7).
Apply loctite to threads of nine screws (4). Install

transmission top cover (3) and secure using screws
and washers (5).
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11. Close hood assembly (2). Ensure handle (1) is fully
engaged. 1 2

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-29. AIR CLEANER ELEMENT SERVICE

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Materials / Parts:

General Mechanics Tool Kit (1, Filter Element, Item 7 (1 ea.)
A. REMOVAL

1. Open access door (1) located on left side
transmission cover by rotating handle (2)
counterclockwise.

2. Loosen clamp (3). Remove clamp, cup (4), and
baffle (5) from air cleaner (8).

3. Remove wing nut (6) and slide filter element (7) out
of air cleaner (8).

B. CLEANING

CAUTION
Do not tap the element against a hard
surface as this can damage the
element.

1. Remove loose dust from the filter element by tapping
the element with the palm of your hand.
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C.

WARNING
Compressed air used for cleaning
purposes will not exceed 30 psi (206
kPa). Use only with effective chip
guarding and personal protective
equipment (goggles/shield, gloves,
etc.).

Remove remaining dust from the filter element using
compressed air under 30 psi (206 kPa). Blow the air
up and down the pleats from the inside of the
element. Be careful not to damage or tear the
element.

Clean interior of air cleaner by wiping with a damp
cloth.

Clean remaining air cleaner assembly

components in accordance with paragraph 1-24]

INSPECTION

Inspect filter element to ensure all dirt is removed.
Inspect for obvious damage to filter surface. Discard if
dirty or damaged.

D.

1.

INSTALLATION

Slide filter element (7) into air cleaner (8). Secure
using wing nut (6).

NOTE
When installing cup (4) onto air
cleaner (8), ensure evacuator valve
points down.

Install baffle (5), cup (4), and clamp (3) onto air
cleaner (8). Secure by tightening clamp.

Close access door (1) and secure by rotating handle
(2) clockwise until fully engaged.

FOLLOW-ON MAINTENANCE:

None

END OF TASK
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2-30. AIR RESTRICTION INDICATOR REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Materials / Parts:
General Mechanics Tool Kit (1, Loctite 242 (20,
A. REMOVAL
NOTE
Air restriction indicator can be
removed without removing
transmission top cover. Remove
cover only if nipple, elbow, or hose

replacement is required.

1. Unscrew air restriction indicator (1) from pipe nipple
(2). Remove pipe nipple from elbow (3).

2. Remove elbow (3) from welded pipe coupling (4).
Plug pipe coupling.

3. If required, remove transmission cover top (5) from
cover frame and transmission side plates by
removing nine screws (6) and washers (7).

4. Tag and disconnect hose assembly (8) from elbow
(9). Remove elbow and indicator adapter (10) from
welded pipe coupling (4).

B. CLEANING

Clean air restriction indicator and associated
components in accordance with[ paragraph 1-24|

VAR
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4,

INSPECTION

Inspect air restriction indicator for obvious damage.
Replace if damaged.

Inspect remaining components in accordance with

paragraph 1-24|

. INSTALLATION

Install indicator adapter (10) into welded pipe
coupling (4). Ensure filter (11) faces coupling (4).
Install elbow (9) and connect hose assembly (8).

Apply loctite to threads of nine screws (6). Position
transmission top cover (5) in place and secure using
screws and washers (7).

Install elbow (3) into welded pipe coupling (4). Install
pipe nipple (2) into elbow.

Install air restriction indicator (1) onto pipe nipple (2).

FOLLOW-ON MAINTENANCE:

None

END OF TASK
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2-31. AIR INLET CAP REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Materials / Parts:

Loctite 242 (20, App.__C)

A. REMOVAL

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Remove transmission top cover (3) from cover frame
and transmission side plates by removing nine
screws (4) and washers (5).

F -
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3. Remove air inlet cap (6) from air cleaner (7).
B. CLEANING

Clean air inlet cap in accordance with paragraph 1-
24,

C. INSPECTION

Inspect air inlet cap for obvious damage. Replace if
damaged.

D. INSTALLATION

1. Install air filter cap (6) onto air cleaner (7).

2. Apply loctite to threads of nine screws (4). Install
transmission top cover (3) and secure with screws
and washers (5).

3. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-32. EVACUATOR VALVE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment:

General Mechanics Tool Kit (1,

A. REMOVAL

1. Open access door (1) located on left side
transmission cover by rotating handle (2)
counterclockwise.

2. Remove evacuator valve (4) from air cleaner (5) by
loosening clamp (3).

B. CLEANING

Clean evacuator valve in accordance with paragraph 1-
24,

C. INSPECTION

Inspect evacuator valve for obvious damage. Replace if
damaged.

D. INSTALLATION

1. Install evacuator valve (4) onto air cleaner (5) and
secure using clamp (3).

2. Close access door (1) and secure by rotating handle
(2) clockwise until fully engaged.

FOLLOW-ON MAINTENANCE:

None

END OF TASK
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2-33. AIR INLET TUBE REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1,[App E) Towbar lowered (para__2-126)

Material / Parts:

Loctite 242 (20, [App. C)

A. REMOVAL

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Remove transmission top cover (3) from cover frame
and transmission side plates by removing nine
screws (4) and washers (5).

TRANSMISSION
NOT S8HOWN

FOR CLARITY J
o
¢ o

2-116



3. Loosen clamps (7). Remove air inlet tube (6) from
air inlet elbows.

4. Loosen clamp (9) and remove air inlet elbow (8) from
air cleaner (13).

5. Loosen clamp (11) and remove air inlet elbow (12)
from engine manifold (10).

B. CLEANING

Clean air inlet tube and fittings in accordance with

[paragraph 1-24]

C.

Inspect tube and elbows for cracks and splits.

INSPECTION

Inspect

clamps for proper operation.

D.

1.

INSTALLATION

Install short leg of air inlet elbow (12) onto engine
manifold (10). Secure using clamp (11).

Install short leg of air inlet elbow (8) onto air cleaner
(13). Secure using clamp (9).

Mate air inlet tube (6) to air inlet elbows (8, 12).
Secure using clamps (7).

Apply loctite to threads of nine screws (4). Install
transmission top cover (3) and secure with screws
and washers (5).

Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para._2-126)

END OF TASK
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2-34. FUEL TANK SERVICING

This task covers: Draining, Strainer Removal, Cleaning, Inspection, Strainer Installation

INITIAL SETUP:
Tools and Test Equipment: Materials / Parts:
General Mechanics Tool Kit (1, Diesel Fuel (11, 12, 13,
Drain Pan (10, App. _E) Teflon Tape (35, App._C)
Loctite 242 (20,
Gasket, Iltem 7 (2 ea.)
A. DRAINING

WARNING
Fuel is very flammable and can easily explode. To avoid serious injury or death,
observe the following precautions:

- Keep 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 the fuel
system.

- Do not work on fuel system when engine is hot.

- Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines, or
fuel tank.
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3.

C.

1.

Place handle of fuel shutoff valve (1) in closed
position (handle parallel to side of tank).

NOTE
Fuel tank capacity is 27 gallons. It
may be necessary to drain tank in
portions.

Place pan beneath drain plug (2) in bottom of tank
(3). Remove drain plug and drain fuel tank.

Wrap threads of drain plug (2) with teflon tape.
Reinstall drain plug after all fuel is drained.

Place handle of shutoff valve (1) in open position
after servicing fuel tank.

. STRAINER REMOVAL

Remove cap (4) from flange (5). Remove flange
from fuel tank (3) by removing six screws (6).

NOTE
To avoid possible contamination,
cover filler neck opening once
strainer has been removed.

Remove gaskets (7) and fuel strainer (8). Discard
gaskets.

Remove breather (9) from fuel tank (3).

CLEANING

Clean fuel strainer and breather by agitating in clean

fuel. Ensure all particles are removed from mesh.
Allow to air dry.

Clean remaining components in accordance with

paragraph 1-24|
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D. INSPECTION

1. Inspect fuel strainer for cuts, tears, cracks,
corrosion, or other damage. Replace if damaged.

2. Inspect remaining components in accordance with
[paragraph 1-24]

m

. STRAINER INSTALLATION

1. Wrap threads of breather (9) with teflon tape. Install
breather into fuel tank (3), ensuring breather port
points towards engine compartment.

2. Install fuel strainer (8) and new gaskets (7) onto fuel
tank (3).

3. Install flange (5). Apply loctite to six screws (6).
Align screw holes and install screws. Install cap (4)
onto flange.

F. SERVICING

Service fuel tank using approved fuel. Check fittings for
leaks and tighten as required.

FOLLOW-ON MAINTENANCE:

None

END OF TASK
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2-35. FUEL LINE AND FITTING REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment:

General Mechanics Tool Kit (1,

Drain Pan (10,[App E)
Towbar lowered (para. 2-126)

Materials / Parts:

Teflon Tape (35, App._C)

Equipment Condition:

Feel tank servicing, (para. _2-34),
fuel drained

A. REMOVAL

1.

WARNING
Fuel is very flammable and can easily
explode. To avoid serious injury or
death, observe the following
precautions:

Keep 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 the fuel system.

- Do not work on fuel system when
engine is hot.

- Post signs that read "NO SMOKING
WITHIN 50 FEET" when working with
open fuel, fuel lines, or fuel tank.

Release hood assembly (2) by lifting handle (1).
Open hood assembly.
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NOTE
Place pan beneath fuel lines when
removing to capture residual fuel.

Disconnect fuel supply line (3) from elbow (4) and
fitting (5).

Disconnect fuel supply line (6) from elbow (7) and
fuel pump (8).

Remove fitting (5) and elbow (7) from fuel/water
separator (10) only if replacement is required.

Disconnect fuel return line (111) from elbow (12) and
fitting (13). Remove elbow and fitting only if
replacement is required.

B. CLEANING

Clean fuel lines and fittings in accordance with [paragraphl
1-24,

C.

1.

INSPECTION

Inspect fuel lines for cracks, splits, cuts, evidence of
leakage, and obvious damage. Replace line if
damaged.

Inspect fuel line nuts for security. Check for crossed,
stripped, or damaged threads.

Inspect fuel fittings and related components in

accordance with[paragraph 1-24|
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INSTALLATION

NOTE
Wrap pipe threads of all fuel fittings
with teflon tape before assembling.

Install elbow (12) and fitting (13). Connect fuel
return line (11) to elbow and fitting.

Install fitting (5) and elbow (7) into fuel/water
separator (10).

Connect fuel supply line (6) to elbow (7) and fuel
pump (8). Secure fuel supply line using two clamps
(9) and attaching hardware.

Connect fuel supply line (3) to elbow (4) and fitting
(5).

Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Service fuel tank (para. 2-34) Bleed fuel system

(para. 2-27) Raise towbar and lock in position (paral
2-126)

END OF TASK
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2-36. FUEL FILTER ASSEMBLY REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Qil Filter Tool (27, App._E)
Torque Wrench (32,

Drain Pan (10, App. _E)

Materials / Parts:

Diesel Fuel (11, 12, 13,
Engine Oil (14, App._C)

Fuel Filter, Item 3 (1 ea.)

Fuel Filter, Item 6 (1 ea.)

Filter Seal, Item 5 (1 ea.)

Filter Seal, Item 7 (1 ea.)

Ring Seal, Item 10 (1 ea.)

Ring Seal, Item 11 (1 ea.)

A. REMOVAL
WARNING
Fuel is very flammable and can easily explode. To avoid serious injury or death, observe the
following precautions:

- Keep 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 the fuel
system.

- Do not work on fuel system when engine is hot.

- Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines, or
fuel tank.

2-124



TM 10-3930-664-24

1. RELEASE HOOD ASSEMBLY (2) BY LIFTING
HANDLE (1). OPEN HOOD ASSEMBLY.

2. PLACE DRAIN PAN BENEATH FILTERS.
REMOVE FUEL FILTERS (3, 6) AND FILTER HEAD

(4).

a. Remove fuel filter (3) from filter head (4) using a
oil filter tool. Remove and discard filter seal (5).

b. Remove fuel filter (6) from filter head (4) using a
strap wrench. Remove and discard filter seal

(7).

c. Remove jam nut (8) and filter head adapter (9)
from engine block.

d. Remove filter head (4). Remove and discard
ring seals (10, 11).

B. CLEANING 1

e /’——%.
Q=

Clean filter head and adapter in accordance with

paragraph 1-24]
C. INSPECTION 6

Inspect components in accordance with| paragraph 1-24|

D. INSTALLATION

1. INSTALL FILTER HEAD (4).
a. Install new ring seals (10, 11) onto filter head (4).

b. Mate filter head (4) to engine block. Install filter
head adapter (9) and jam nut (8).

2. TORQUE JAM NUT (8) TO 24 FT-LBS (32 Nm).
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3. INSTALL FUEL FILTERS (3, 6).
a. Fill new fuel filter (3) with clean fuel.
b. Lubricate filter seal (5) with lubricating oil.
c. Install filter (3) and hand tighten until filter seal
(5) contacts filter head (4). Tighten an additional
1/2 turn.

d. Repeat steps a. through c. for fuel filter (6) and
seal (7).

4. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE
(1) IS FULLY ENGAGED.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position (para. 2-126)

END OF TASK
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2-37. FUEL/WATER SEPARATOR REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Materials / Parts:
General Mechanics Tool Kit (1, Teflon Tape (35,
Drain Pan (10, App. F) O-Ring, Item 10 (1 ea.)
O-Ring, Item 111 (lea.)
O-Ring, Item 13 (2 ea.)
A. REMOVAL

WARNING
Fuel is very flammable and can easily explode. To avoid serious injury or death, observe the
following precautions:

- Keep 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 the fuel
system.

- Do not work on fuel system when engine is hot.

- Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open fuel, fuel lines, or
fuel tank.

NOTE
Fuel/water separator is located behind fuel tank, attached to mounting bracket on inside of
chassis side rail.
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Place handle of fuel shutoff valve in closed position.

Place drain pan beneath fuel/water separator
(3). Tag and disconnect fuel lines (1, 2) from
fuel/water separator.

Remove fuel/water separator (3) from mounting
bracket (4) by removing screws (5), lockwashers (6),
and washers (7).

4. Remove fitting (8) and elbow (9) from fuel/water
separator (3). Remove and discard O-rings (10,
11).

5. Remove two plugs (12) from fuel/water separator (3).
Remove and discard O-rings (13).

B. CLEANING

Clean fuel/water separator in accordance with [paragraphl

1-24.

C. INSPECTION

1. Inspect fuel lines for cracks, splits, cuts, evidence of

leakage, and obvious damage. Replace line if
damaged.

Inspect fuel line nuts for security. Check for crossed,
stripped, or damaged threads.

Inspect fuel/water separator and related components
in accordance with[paragraph 1-24]

. INSTALLATION

NOTE
Wrap pipe threads of fuel fitting and
elbow with teflon tape before
assembling.

Install two plugs (12) and new O-rings (13) into
fuel/water separator (3).

Install fitting (8), elbow (9), and new O-rings (10, 11)
into fuel/water separator (3).

Install fuel/water separator (3) onto mounting
bracket (4) using screws (5), lockwashers (6), and
washers (7).
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4. Connect fuel lines (1, 2) to fuel/water separator (3).

5. Place handle of fuel shutoff valve in the open
position.

FOLLOW-ON MAINTENANCE:

Service fuel tank (para. 2-34)
Bleed fuel lines (para. 2-27)

END OF TASK
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2-38. ETHER INJECTOR THERMOSTAT REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)
A. REMOVAL 1 2 .
1. Release hood assembly (2) by lifting handle (1). ‘
Open hood assembly.

2. Disconnect electrical lead (3) from ether injector
thermostat (4).

3. Remove ether injector thermostat (4) from engine
head assembly (5).

B. CLEANING

Clean ether injector thermostat in accordance with

[paragraph 1-24|
C. INSPECTION

Inspect thermostat and related components in

accordance with[paragraph 1-24|

D. INSTALLATION

1. Insert ether injector thermostat (4) into engine head
assembly (5).

2. Connect electrical lead (3) to ether injector
thermostat (4).
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3. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position
[2-126)

END OF TASK ©
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2-39. ETHER INJECTOR ATOMIZER REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Towbar lowered (para. 2-126)

Container for catching residual fluids

A. REMOVAL

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly.

2. Place container beneath tube assembly (3).
Disconnect tube assembly from ether injector
atomizer (4).

3. Remove ether injector atomizer (4) from engine
intake manifold (5).

B. CLEANING

Clean ether injector atomizer in accordance with
[paragraph 1-24]

C. INSPECTION

Inspect atomizer and related components in accordance

with paragraph 1-241
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D. INSTALLATION

1. Insert ether injector atomizer (4) into engine intake
manifold (5).

2. Connect tube assembly (3) to ether injector atomizer

(4).

3. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position
[2-126)

END OF TASK
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2-40. ETHER CYLINDER REPLACEMENT

This task covers: Removal and Installation
INITIAL SETUP:

Tools and Test Equipment:

General Mechanics Tool Kit (1,

A. REMOVAL

1. Open transmission access door (1) by rotating
handle (2) left.

WARNING

Starting fluid is toxic and highly
flammable. Container is
pressurized. Never heat container
and never discharge starting fluid in
confined areas or near an open flame.
Failure to comply can result in severe
injury.
2. Loosen clamp (3) until it is completely disconnected.
Remove ether canister (4) from injector assembly (5)
by turning left.

B. INSTALLATION

1. Install new ether canister (4) into injector assembly
(5) by turning right. Secure by tightening clamp (3).

2. Close transmission access door (1) and secure by
rotating handle (2).

FOLLOW-ON MAINTENANCE:

None

END OF TASK

2-134

ity




TM 10-3930-664-24

2-41. ACCELERATOR CONTROL RESERVOIR REPLACEMENT

This task covers: Removal, Cleaning, Inspection, Installation, and Servicing

INITIAL SETUP:

Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Master cylinder replacement
Drain Pan (10, [para. 2-111), cylinder

cover removed

Materials / Parts:

Brake Fluid (5,

A. REMOVAL

1. Place drain pan beneath accelerator control reservoir
(2). Disconnect hose (1) from base of reservoir.
Cap connection.

2. Remove throttle control reservoir (2) from master
cylinders (4) by removing nut (3).

B. CLEANING
Clean throttle control reservoir in accordance with

[paragraph 1-24.] Reservoir filler cap may be removed
from housing to allow internal cleaning.

C. INSPECTION

Inspect reservoir and related components in accordance
with [paragraph 1-24

D. INSTALLATION

1. Install throttle control reservoir (2) onto master
cylinders (4) using nut (3).

2. Connect hose (1) to base of throttle control reservoir

).
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E. SERVICING
1. Remove cap from throttle control reservoir and add
brake fluid until fluid level is one-half inch (12.5 mm)

from top of reservoir.

2. Install cap onto throttle control reservoir.

FOLLOW-ON MAINTENANCE:
Bleed accelerator actuator
Bleed accelerator slave cylinder [para. 2-43)
Install master cylinder cover(s) (para. 2-111)
END OF TASK

2-136



TM 10-3930-664-24

2-42. ACCELERATOR SLAVE CYLINDER ADJUSTMENT

This task covers: Adjustment

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, Bpp._F) Towbar lowered (para._2-126)

A. ADJUSTMENT

1. Release hood assembly (2) by lifting handle (1).
Open hood assembly. l 2

NOTE —l

The accelerator slave cylinder (5)
requires occasional adjustment to
ensure full travel of the fuel pump
lever arm (6).

2. Loosen nut (3).

3. Adjust position of cylinder threaded rod in bracket
(4). Tighten nut (3) against bracket.

4. Start up forklift and operate accelerator pedal to
ensure proper cylinder adjustment.

5. Close hood assembly (2). Ensure handle (1) is fully
engaged.

FOLLOW-ON MAINTENANCE:

None

END OF TASK

2-137



TM 10-3930-664-24

2-43. ACCELERATOR SLAVE CYLINDER REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment:

General Mechanics Tool Kit (1, App._E)
Drain Pan (10,

. REMOVAL
RELEASE HOOD ASSEMBLY  (2) BY LIFTING
HANDLE (1). OPEN  HOOD
ASSEMBLY.

PLACE DRAIN PAN BENEATH CYLINDER ELBOW
(4). DISCONNECT HOSE (3) FROM ELBOW. CAP
HOSE END.

REMOVE ACCELERATOR SLAVE CYLINDER (5)
FROM BRACKET (7) AND MOUNT (12). REMOVE
BRACKET AND MOUNT AS REQUIRED.

a. Remove bracket (7) from fuel pump control lever
(8) by removing shoulder bolt (9), washer (10),
and nut (11).

b. Release accelerator slave cylinder (5) from
bracket (7) by loosening nut (6) and removing
threaded cylinder rod from bracket.

c. Remove accelerator slave cylinder (5) from
throttle mount (12) by removing screw (13),
washers (14), nut (15) and locknut (16).

d. Remove elbow (4) from accelerator slave
cylinder (5).

e. Remove mount (12) from engine by removing
screws (17).

B. CLEANING

Clean components in accordance with paragraph 1-24|

Equipment Condition:
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C.

INSPECTION

Inspect components in accordance with[paragraph 1-24]

D.

1.

INSTALLATION

INSTALL BRACKET (7) AND MOUNT (12).
INSTALL ACCELERATOR SLAVE CYLINDER (5).

a.

b.

Install mount (12) to engine using screws (17).

Secure accelerator slave cylinder (5) to bracket
(7) by threading cylinder rod into bracket and
tightening nut (6) against bracket.

Install bracket (7) to fuel pump control lever (8)
using shoulder bolt (9), washer (10), and nut
(11).

Install elbow (4) into accelerator slave cylinder

(5).

Secure accelerator slave cylinder (5) to mount
(12) using screw (13), washers (14), nut (15) and
locknut (16).

CONNECT HOSE (3) TO ELBOW (4).

ADJUST THROTTLE CONTROL CYLINDER IN
ACCORDANCE WITH PARAGRAPH 2-42.

NOTE

Capacity of throttle control reservoir
is small. Check fluid level in
reservoir frequently and add fluid as
necessary during bleeding process.

4. BLEED ACCELERATOR SLAVE CYLINDER.

Depress accelerator pedal and open bleeder
screw (18) to allow air to escape.

Close bleeder screw and release accelerator
pedal.

Repeat steps a. and b. until fluid flowing from
bleeder screw is free of air.
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5. CLOSE HOOD ASSEMBLY (2). ENSURE HANDLE
(1) IS COMPLETELY ENGAGED.

FOLLOW-ON MAINTENANCE:

Raise towbar and lock in position
2-126)

END OF TASK
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2-44. ACCELERATOR ACTUATOR WITH PEDAL REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:

Tools and Test Equipment:

General Mechanics Tool Kit (1,
Drain Pan (10,

Materials / Parts:

Teflon Tape (35,
Brake Fluid (5,

Personnel Required:

2 Personnel

A. REMOVAL

1. DISCONNECT HOSES (1, 2) AND REMOVE
ACCELERATOR ACTUATOR ASSEMBLY (3)
FROM FLOOR PLATE.

a. Place drain pan beneath accelerator actuator
assembly (3).

b. Disconnect hoses (1, 2) from elbow (7) and
actuator fitting. Cap hose ends.

NOTE

Observe pedal (9) and note which
mounting hole is wused before
removing screw (10). This will aid in
reassembly.

c. Remove screw (10) that secures rod end (11) to
pedal (9). Remove spacer (12).

d. Remove accelerator actuator assembly (3) from
floor plate by removing screws (4), accelerator
stop (5), and nuts (6).

e. Remove elbow (7) from accelerator actuator
assembly (3).

B. CLEANING

Clean accelerator actuator assembly in accordance
with [paragraph 1-24
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C. INSPECTION

Inspect actuator and related components in accordance

with paragraph 1-24)

D. INSTALLATION

1. INSTALL ACCELERATOR ACTUATOR ASSEMBLY
(3) ONTO FLOOR PLATE. CONNECT HOSES (1,
2).

a. Apply teflon tape to threads of elbow (7). Install
elbow into accelerator actuator assembly (3).

b. Mate accelerator actuator assembly (3) to floor
plate mounting holes. Install screws (4),
accelerator stop (5), and nuts (6).

c. Install spacer (12) between rod end (11) and
pedal (9). Install screw (10) into mounting hole
noted during removal.

d. Connect hoses (1, 2) to elbow (7) and
accelerator actuator assembly fitting.

2. BLEED ACTUATOR ASSEMBLY.
NOTE
Capacity of throttle control reservoir
is small. Check fluid level in
reservoir frequently and add fluid as

necessary during bleeding process.

a. Depress accelerator pedal and open bleeder
screw (8) to allow air to escape.

b. Close bleeder screw (8) and release
accelerator pedal.

c. Repeat steps a. and b. until fluid flowing from
bleeder screw (8) is free of air.

FOLLOW-ON MAINTENANCE:
Service accelerator control reservoir (para. 2-47)

END OF TASK
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Section VIIl. EXHAUST SYSTEM MAINTENANCE

2-45. MUFFLER / SPARK ARRESTOR ASSEMBLY REPLACEMENT

This task covers: Removal, Cleaning, Inspection, and Installation

INITIAL SETUP:
Tools and Test Equipment: Equipment Condition:
General Mechanics Tool Kit (1, App._E) Counterweight removed (para. 2-124)

Materials / Parts:

Locknut, Item 10 (2 ea)
Locknut, Item 12 (2 ea)

A. REMOVAL

WARNING

Significant burn hazard exists. Allow
engine to cool before you perform
maintenance on the muffler or
exhaust pipe. Do not touch hot
exhaust system with bare hands;
injury will result. If necessary, use
insulated pads and gloves.

1. Remove nuts (1) and washers (2). Separate U-bolt
(3) from clamping brace (4).

2. Release inlet extension (5) from muffler (6) by
removing screws (11) and locknuts (12). Discard
locknuts.

3. Remove muffler (6) from forklift chassis by removing
screws (7), washers (8), vibration mounts (9), and
locknuts (10). Discard locknuts.

B. CLEANING

Clean muffler/spark arrestor in accordance with

Lparagraph 1-24]
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C. INSPECTION

Inspect muffler and related components in accordance

with paragraph 1-24)

D. INSTALLATION

1. Install muffler (6) onto forklift chassis using screws
(7), washers (8), vibration mounts (9) and new
locknuts (10).

2. Mate inlet extension (5) onto muffler (6) Secure
using screws (11) and new locknut: (12).

3. Secure inlet extension and exhaust pipe using
clamping brace (4), U-bolt (3), washers (2) and nuts

).

FOLLOW-ON MAINTENANCE:

Install counterweight (para._2-124)
END OF TASK
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Section IX. COOLING SYSTEM MAINTENANCE
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Drain Pan (10, Bpp._E)

Material

s / Parts:

Antifreeze (3, 4,

A. DRAINING

WARNING

Do not remove the radiator cap when
the engine is hot; hot steaming gases
can escape and burn you. Use
extreme care when removing the
radiator cap. The sudden release of
pressure can cause a steam flash
which could seriously injure you.
Slowly loosen cap to first stop to
relieve pressure before removing cap
completely. After use, tighten cap
securely.

TM 750-254
Equipment Condition:

Towbar lowered (para. 2-126)
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Paragraph Title Page

Number Number
[2-49 Radiator Assembly Servicing [2-145]
[2-47] Radiator Assembly Replacement [2-147]
Radiator Baffle Replacement 2-151
[2-49 Thermostat Replacement [2-154]
Radiator Hose Replacement 2-158
2511 Water Pump Replacement [2-160]
[2-52] Fan Blade Replacement [2-162]
Fan Guard Replacement 2-164
[2-54] Drive Belt Replacement [2-165]

2-46. RADIATOR ASSEMBLY SERVICING

This task covers: Draining, Servicing

INITIAL SETUP:

Tools and Test Equipment: Reference:



WARNING

Use a clean thick waste cloth or like
to remove the cap. Avoid using
gloves, because you could be burned
if hot water soaked through t