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[WARNING I

Diesel fuel used in this equipment is highly flanmmble. Make sure
open flanes or sparks cannot ignite diesel fuel when working on or
near the vehicle. Do not snpke when working on the fuel system
Failure to follow this procedure could result in SEVERE | NJURY or
DEATH. If injured, obtain nedical aid imediately.

| WARNIN(ﬂ

OL UNDER 2500 PSI PRESSURE

H gh pressure hydraulics operate this equipnment. NEVER di sconnect any
hydraulic lines or fittings without checking manual to see how to drop
the pressure to zero. Failure to follow this procedure could cause
SEVERE INJURY. If you are struck by a high pressure oil stream seek
medi cal aid imediately.

| warNING |
ELECTRI CAL SHOCK HAZARD

Al ways disconnect the battery ground cable before working on
el ectrical components of this equipnent.
DEATH
or SEVERE INJURY may result if you fail to observe this procedure. |f
you receive an electrical shock, seek nedical aid inmediately

I WARNING i

FALLI NG EQUI PMENT HAZARD

Never crawl under equi prent when perforning maintenance unl ess

equi pnent is securely blocked. Keep clear of equipnent when it is
being raised or lowered. Do not allow heavy conponents to swing while
suspended by lifting device. Exercise extrene caution when working
near a cable or chain under tension.
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I WARNING I
TOXI ¢ FLAMVABLE

Dry cleaning solvent P-D-680, used for cleaning parts, is toxic and
flammable.  Wear protective goggles and gloves and use only in a
wel | -ventilated area. Avoid contact with skin, eyes and clothes. Do
not breathe vapors. Do not use near open flame or excessive heat. Do
not smoke when using it. Failure to do so could cause SEVERE | NJURY.
If you beconme dizzy while using cleaning solvent, get fresh air

i medi ately, if necessary, seek nedical attention. |f contact with
skin or clothes is made, flush thoroughly with water. If the solvent

contacts your eyes, wash eyes with water immediately, and obtain
medi cal aid.

I WARNING |
EXHAUST GASES CAN BE DEADLY

Exhaust gases can produce synptons of headache, dizziness, |oss of
muscul ar control or coma. Permanent brain damage or DEATH can result

from severe exposure. You can insure your safety by follow ng these
rul es:

. Do not operate the engine in an enclosed area unl ess properly
ventil ated.

. Do not drive with any inspection plates, cover plates or hoods
of f unless for naintenance.

If you notice exhaust odors or exposure synptoms, | MVEDI ATELY
VENTI LATE the area. If synptons persist, renove and treat the
af fected personnel:

. Expose themto fresh air.

. |If necessary, give artificial respiration.

. Keep them warm

. Do not permit physical exercise.

Refer to FM 21-11, First Aid for Soldiers, for first aid treatment of
injured personnel.

I WARNING I
SEAT BELT

Be sure your seat belt is fastened before operating the vehicle.
Avoi d sudden stops and operate at a safe speed.
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I WARNING I

NO SE HAZARD

Excessive noise levels are present any tine the equipnment is
operating. Wear hearing protection while operating or working around
equi pnent while it is running. Failure to do so could result in
damage to your hearing. Seek nedical aid should you suspect a hearing
probl em

[WARNING |
STEAM UNDER PRESSURE

Renove radiator cap slowmy to relieve pressure before conpletely
removing it when the engine is hot. Failure to follow this procedure
coul d cause SEVERE | NJURY. If you are scalded by steam seek medical
aid imediately.

IWARNINGJ
OL UNDER PRESSURE

Keep hands and feet clear of steering cylinder assenblies while
checking for hydraulic |eakage when engine is running. SEVERE | NJURY
may result if you fail to follow this procedure.

WARNING

O L UNDER PRESSURE

]

When bleeding air from hydraulic cylinder assenblies, do not |ook
directly at bleed fitting. Hydraulic oil is under high pressure.
SEVERE | NJURY may result if you fail to follow this procedure.

l WARNING I

FUEL UNDER PRESSURE

When testing fuel injectors, always direct fuel injector tip away from
you. Fuel from orifices can penetrate clothing and skin. This can
cause SERIQUS INFECTION. Be sure fuel injector tip is enclosed in a
receptacle to contain the spray. |If skin is broken by fuel injector
spray, seek nedical aid.
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['warning |
BURN HAZARD

Batteries contain sulfuric acid which can cause severe burns. Avoi d
contact with skin, eyes or clothing. War safety goggles and gl oves.
|f battery electrolyte is spilled, take inmediate action to stop its
burning effects:

EXTERNAL: Flush with cold water to renove all acid.

EYES: Flush with cold water for 15 ninutes. Get nedi cal
attention at once.

. |INTERNAL: Drink large anounts of water or mlk. Follow with
m |k of nagnesia, beaten egg, or vegetable oil. Get nmedi cal

attention at once.

CLOTH NG OR VEHI CLE: Wash at once with cold water. Neutralize
with baking soda or household ammonia solution.

[WARNING i

H GH VELOCI TY AIR

Conpressed air, used for cleaning purposes, nust not exceed 30 psi.
Safety gl asses nust be used when cleaning parts with conpressed air.
Failure to protect your eyes could cause SEVERE | NJURY and possible
blindness. If you injure your eyes or if a foreign object is blown
into your eyes, seek nedical attention inmediately.

r WARNING l
TOXI ¢/ ELAMMVABLE

Starting fluid is toxic and highly flanmable. Container is
pressurized to act as an expellent. Do not heat container and do not
di scharge starting fluid in confined areas or near an open flane.
SEVERE | NJURY may result if you fail to follow this procedure.

I WARNING
BURN HAZARD
Al'l ow engine to cool off before you perform nai ntenance on the
muf fl er, exhaust pipe, exhaust manifold or turbocharger. | f
necessary, use insulated pads and gl oves. If vyou are burned, seek

medi cal aid inmediately.



TM 10- 3930- 643- 34

['warning ]

Hot cool ant and alkali conditioner can burn severely. Cooling system
conditioner contains alkali. Contact with skin or eyes could result
in SEVERE I NJURY and/or skin rash. If alkali is splashed on skin or
clothes, flush with large anobunts of water and seek medical attention.
Hot coolant and a hot radiator can cause severe burns. Even when the
systemis drained, some coolant renmains in the lines and fittings.

1. Wear protective goggles and clothing when handling cooling
system conponents.

2. Renove the radiator fill cap slowy to release pressure.
Rel ease all pressure before renoving cap.

3. Drain engine coolant only when the engine is stopped and the
radiator and fill cap are cool enough to touch.

rWARNING |
JACKING VEH CLE

Mbke sure that vehicle will not roll or shift. Secure with wood

bl ocks. DEATH or SEVERE INJURY may result by your failure to follow
this procedure due to vehicle turning and slipping off jack or jack

st ands.
[ warning |
© FLAWMBLE

Battery gases can explode. Donot snmoke, have open flames or nake
sparks around a battery, especially if the caps are off. SEVERE
INJURY may result if you fail to follow this procedure.

| WARNING1
PARTS UNDER SPRING TENSI ON

Exercise care when renoving parts under spring tension. SEVERE | NJURY
may result by the part striking your eye if you do not observe this
cauti on. If your eye is struck by a foreign object, seek medical help
i mmedi atel y.



TM 10- 3930- 643- 34

WARNING

Do not let fuel spill or leak onto hot surfaces or electrical parts.
Failure to follow this procedure may cause fire and injury. If you

are injured or burned, get nedical help.

I WARNING I
Wear gloves and safety goggles when |oosening fuel line nut. Fuel
under pressure can penetrate eyes and skin. If injured, seek nedical

aid imediately.
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You can help inmprove this manual. If you find any mistakes or if you know of a
way to inprove the procedures, please let us know. Mil your letter, DA Form
2028 (Recommended Changes to Publications and Bl ank Forms) or DA Form 2028-2
located in the back of this manual directly to: Commander, U S. Arny Tank-
Autonotive Command, ATTENTION: AMSTA-MBS, Warren, M 48397-5000. A reply will
be furnished to you.
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HOW TO USE TH S MANUAL

This manual is designed to help you maintain the MOA Forklift. It is divided
into chapters, sections and appendices. Chapter 1 contains information
concerning the vehicle, its characteristics, systems and conponents. Chapter 2
provides useful general maintenance information. Chapters 3 through 15 contain
procedures necessary for troubl eshooting, maintenance and general upkeep. The
mai nt enance procedures contained in these chapters tell you several things:

.+es»What tools you need to do the job
... materials or parts required
«see. What condition the vehicle is to be in before work is started.

The appendi ces contain supplemental information which assist you in the
performance of the maintenance procedures.

In addition to the text, you'll have either an assenbled or an expl oded view
illustration of the associated parts. Sometines the illustration will be keyed
by an arrow to an overall view of the vehicle to help you determ ne the
approximate location of the parts. The illustration is keyed to the text by
nunbers and shows you how to take the part off and put it on. The follow ng
exanple will show some of the features of this manual.
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EXAMPLE

An operator brings his MOA Forklift into the shop with an engine cooling
problem the engine stalls frequently or does not develop full power. The
best way to solve his problemis by using your manual. This is what you do:

1. How do you start?

Look at the cover of the manual. On the cover you'll find a listing for
TROUBLESHOOTI NG SYMPTOM INDEX. To find the page fast, open the manual by using
the black tab that lines up with the listing on the cover.

2. What kind of problem do you have?

Find it in the synptomindex. The synptom index is a list of problens covered
by a chapter. It tells you that your problem “Engine stalls or |acks power”
is covered in paragraph 4-1, malfunction entry D

3. How do you determine what is causing the problen?

Go to paragraph 4-1, malfunction entry nunber D. There you will find the
troubl eshooting procedures you will need. The procedure has colums with the
headi ngs: MALFUNCTI ON, TEST OR | NSPECTI ON, and CORRECTIVE ACTION. Starting at
step 1, read the procedure. Each step tells you what to do and what to | ook
for. Follow the steps, in order, until you find your problem The corrective
action colum will tell you what to do next.

4, Let's assume that the troubl eshooting procedures lead you to a faulty fuel
injector nozzle. The replacenent procedure is in paragraph 4-13. The

procedure contains all the information you will need to repair or replace the
fuel injector nozzle. First, check the introductory material. It tells you

what you will need before you start the job. Below the introductory material
is an assenbl ed view of the vehicle showing the approximte |ocation of the

fuel injector nozzles and an illustration which shows you how to do the job.
5. If on the other hand, you know the cause of the problem refer to the
al phabetical index located at the rear of this manual. Find the nanme of the

part to be replaced and the paragraph nunber for the nmintenance procedure.
For exanple, you notice a leak in the fuel pump. You know the fuel punp nust
be replaced or repaired. Refer to the al phabetical index under the listing

“Fuel punp.” Turn to the page referenced for replacenment and repair
procedures.
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CHAPTER 1

| NTRODUCTI ON

Section |. GENERAL | NFORVATI ON.

1-1. Scope. This chapter provides general descriptive data to aid the
mai nt enance specialist in understanding the various nechanical functions of the
MLQA Forklift.

a. Type of Manual. Direct Support and General Support Maintenance Manual .

h. Mddel Number and Equi pnent Nane. MHE 236, (NSN 3930-01- 054-3833) Rough
Terrain 10,000 Pound Capacity, Articulated Frame Steer, Pneumatic Tire, DED,
MLQA Forklift.

c. Purpose of Equipnent. Handl e, transport, and stock materials on various
types of terrain. The vehicle has a capacity of 10,000 pounds, 48 inch |oad
center and can lift the load to a maxi mum of 121.6 inches.

d. Metric Dinmensions. The equiprment described herein is non-nmetric and
does not require netric common or special tools. Therefore, nmetric units are
not suppli ed.

1-2. Miintenance Fornms, Records, and Reports. Department of the Arny forns
and procedures used for equipnent maintenance will be those prescribed by DA
PAM 738-750, The Arny Managenent System ( TAMVS).

1-3.  Destruction of Army Material to Prevent Eneny Use. TM 750- 244-6,
“Procedures for Destruction of Equipment to Prevent Eneny Use.”

1-4. Quality Assurance/Quality Control (QA QQ).

a. No particular quality assurance or quality control technical manuals
pertain specifically to the MIOA Forklift. Use standard Q& QC procedures.

h. Defective material received through the supply system should be reported
on a Quality Deficiency Report (QDR), SF368. QDR s should be mailed directly
to: Commander, U. S. Arny Tank Autonotive Comrand, ATTN. ANMSTA- QRT, Warren, M
48397-5000. A reply will be furnished directly to you.

1-3
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| NTRODUCTI ON.  (cont)

1-5.  Nomencl ature Cross Reference. This listing includes nomenclature cross-
references used in this manual.

Oficial Nonmenclature

Truck, Forklift, DED
Pneunmatic Tire,
10,000 Lbs. Capacity,
Rough Terrain,
Articul ated

Frame Steer

Techni cal Manual
Lubrication Order
Level Indicator
Capscrew

Safety Wre

Gauge

Water Tenperature Regul ator
Servi cenet er

O Ring

XNMBN

Hydraul i c Tank

Air Reservoir

Sel f-Locki ng Nut
Drive Shaft

Fork Carriage

Common Nane

Forklift

™

LO, Lube Oder

Sight Gage, Dipstick
Bol t

Lockwire

Gage

Ther nost at

Hour net er

Preformed Packing
Transmni ssi on
Hydraulic Reservoir
Al r Tank

Locknut

Propel | er Shaft
Boom

Final Filter Secondary Filter

1-6. Reporting Equiprent |nprovenment Recommendations (EIR). |If your MLOA
Forklift needs inprovement, let us know Send an EIR  You, the user, are the
only one who can tell us what you don’t |ike about your equipnent. Let us know
why you don't like the design. Put it on a SF 368. EIRs should be mailed
directly to: Commander, U S. Arny Tank Autonotive Conmand, ATTN. AMSTA- QRT,
Warren, M 48397-5000. A reply will be furnished directly to you.

1-7. Varranty Information. The nodel, MHE Forklift is warranted by Dresser

I ndustries for 15 nonths or 1500 hours of operation, whichever occurs first.
The warranty starts on the date found on DA Form 2408-9 in the | ogbook. Report
all defects in material or workmanship to your supervisor. He will take

appropriate action through your direct support and general support maintenance
shop.

For warranty processing information see DA PAM 738-750.

1-4
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Section |II.

1-8. Differences in Models.

paragraph 1-9 and Organi zati onal
differences in nodels.

[paraaraph_1-8 If or

TM 10- 3930- 643-34

EQUI PMENT DESCRI PTI ON AND DATA

Read Operator’s Mnual
Mai nt enance Manual
In addition,

(TM 10-3930- 643-10)
(TM 10-3930-643- 20)
note the foll ow ng

differences as they affect maintenance tasks.

a. Front Axle Assenbly.

(1) S/N 2000 and bel ow.
(2)

h. Rear Axle Assenbly.

(1) S/'N 2000 and bel ow.
(2)

C. Power

S/'N 2001 and above.

S/'N 2001 and above.

Cluster/Pressure Converter

Three piece axle assenbly.

One piece axle assenbly.

Three piece axle assenbly.
One piece axle assenbly.

and Reservoir. Nonmencl at ure

di fference.
on S/'N 2001 and above.

d.  Two-Way Val ves/ Check Val ves-Treadl e.

Power cluster is on S/N 2000 and bel ow and pressure converter is

Nomencl ature difference. Two-way

valves are on S/N 2000 and bel ow and check valves are on S/N 2001 and above.

e. Treadle Val ve.

f.  Gound Driven Steering Punp.

[ nt er nal

design difference.

Internal design differences.

g. ROPS/ Cab.
(1)

(2)
h. Heater Assenbly.

S/I'N 2000 and bel ow.

S/'N 2001 and above.

Equi pped with ROPS.

Equi pped with cab.

(1) S/'N 2000 and bel ow. No heater assenbly.

(2) S/IN 2001 and above.

Equi pped with heater assenbly.

1-5/(1-6 bl ank)
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This chapter

describes the general

CHAPTER 2

CENERAL MAI NTENANCE PROCEDURES

applied during performance of all maintenance tasks.
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CENERAL MAI NTENANCE PRCCEDURES. (cont)

Section |.  SAFETY PROCEDURES

2-1. Remedies of Injuries. Refer to FM 21-11, First Aid for Soldiers, for
first aid treatments of injured personnel. For any injury, always seek nedical
attention imediately. The following first aid procedure should be done to
prevent further injury until medical attention is available.

a. Overcome by Exhaust Gases or Toxic Funes. Expose victimto fresh air.
If necessary, admnister artificial respiration. Keep victimwarm Do not
permt physical exertion. Seek nedical attention inmediately.

b. Chem cal Burns.

(1) Eyes. Flush with cold water for 15 minutes. Seek nedical attention
i medi ately.

(2) Internal. Drink large amounts of mlk or water. Follow with mlk of
magnesi a, beaten egg, or vegetable oil.

(3) External. Flush with cold water until all acid has been renoved.

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

c. Foreign Cbject in Eye. Do not attenpt to renove object. hj ect may
cause cuts and abrasions. Cose eye and seek medical attention inmediately.

2-2. Personnel Precautions. Observe all warnings listed in this manual.
Basic safety precautions are listed before the procedures to which they apply.
WARNI NG | abel s have also been put on the vehicle to provide instructions ‘and
identify specific hazards which could cause bodily injury or death. The word
WARNI NG appears in this technical manual to alert you to situations that could
cause you injury. O her general safety precautions to follow are:

a. Use Personal Protective Equi prment. Protect your eyes against acid burns
and Foreign objects. Operate vehicle only when necessary to keep sound |evels
down and prevent hearing loss. @uard your skin from burns, rashes and toxic
substances that are absorbed through the skin.

h. Stay Cear of Mving parts. Renmove watches, rings and other jewelry
that could catch in noving parts and cause injury. Keep your hand, feet and
clothing away from all machinery in notion.

c. Use Care in the Handling of Flammable Materials. Notify others in the
area that you are handling flanmables. Know energency procedures in case of
accident or fire.

2-2
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CENERAL MAI NTENANCE PROCEDURES.

2-2. Personnel Precautions.

d.  Ventilate. Do not operate engine or heater in a closed area unless area
is properly ventilated. If you notice exhaust odors or exposure synptons,
imediately ventilate the area.

e. Handling Heavy ltens. Properly support heavy items before renoving.
Keep clear of suspended itenms. Use sufficient number of personnel to maintain
control of item If itembegins to fall; let it fall. Ensure that hoist or
hydraulic floor jack has sufficient capacity to do the job and provide an anple
saf ety margin.

f.  Prevent Accidental Myvenent. Never |eave vehicle unattended while the
engine is running. ohserve all pre-conditions before performng maintenance.

g. Use Sturdy Supports. Do not clinb on tires. Use nobunted steps and
| adders when climing onto vehicle. |f needed, use a sturdy step |l adder to
perform mai ntenance on equi pnment not safely within reach.

2-3.  Vehicle Precautions. Chserve all cautions listed in this manual. The
word CAUTION appears in this manual to alert you to conditions that could cause
damage to the vehicle and its conponents. Cautions are |listed before the
procedure to which they apply. Oher general vehicle precautions include:

a. During service maintenance turn master disconnect switch off to prevent
damage to the electrical system

bh. Disconnect battery ground when required.

c. Use a hoist or hydraulic floor jack of sufficient capacity to renmove and
support heavy itens.

2-3
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CENERAL MAI NTENANCE PRCCEDURES. (cont)

Section I1. STANDARD TOOL REQUI REMENTS

2-4. Tool Kits. The follow ng are general
t ool s.

practices regarding the use of

a. To prevent personal injury and damage to tools always use the proper

tool for the task being perforned.

b. Be sure to keep tools clean and |ubricated.

will reduce wear and prevent rust.

c. Keep track of your tools. Do not be

careless with them

Following this practice

d. Return tools to tool box when you are finished with repair or mainte-

e. Return tool boxes to tool storage when not in use.

f. Inventory tools before and after each

Use the tool kit specified in the procedure.

will need to compl ete the maintenance task.
perform nai ntenance on this vehicle are:

(1) Shop Equi pnent, Autonotive Maintenance and Repair:

use.

The three authorized tool

Mai nt enance, Conmon No. 1, Less Power (NSN 4910-00- 754- 0654).

(2) Shop Equi prent, Autonotive Mintenance and Repair:

Mai nt enance, Conmon No. 2, Less Power (NSN 4910- 00- 754- 0650).

It contains the tools you

kits used to

Or gani zat i onal

Or gani zat i onal

(3) Tool Kit, General Mechanic's Autonotive (NSN 5180-00-177-7033).

h. Some maintenance tasks require special

they are designed or called out. Personnel
the use of these tools.

2-4
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CGENERAL MAI NTENANCE PROCEDURES.

Section I1l. DI SASSEMBLY AND ASSEMBLY PROCEDURES

2-5. Condition of Vehicle. Before performng any naintenance task ensure that
the follow ng conditions have been observed, unless otherw se specified.

a. Forks nust be lowered to the ground.

b. Vehicle nust be parked on |evel ground.

c. Parking brake nust be applied.

d. Transmission nust be in neutral and |ocked.

e. Engine nust be shut off.

f.  Master disconnect switch nust be off.

g. Conponents nust be at operating tenmperature to be tested.

h. Ar system nust be vented.

2-6. Disassenbly and Assenbly Procedures. Follow these general practices when
perform ng disassenbly and assenbly procedures:

a. Read the procedure and thoroughly understand it before perform ng
mai ntenance or repair. Be alert during procedure.

h. Keep mmjor components and assenblies together whenever possible and
practical .

c. Tag hoses, electrical wires, cables and harnesses to identify them and
aid in installation.

d. Have all the necessary parts, tools, material and personnel before
starting procedure.

e. Keep related parts together for identification purposes.

f. To prevent loss, tenporarily reinstall attaching hardware such as
screws, bolts, washers and nuts.

g. Only disassemble to point of problem

h. Mke sure parts are clean and |ubricated” before assenbly.
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GENERAL MAI NTENANCE PROCEDURES. (cont)

Section V. GENERAL REPAIR PRACTI CES

2-7. Replacerment of Parts. Only replace unserviceable or discarded parts.
Al ways discard the followi ng: cotter pins, lockwire, preformed packings,
rubber seals and gaskets.

2-8. Ceaning. Ceaning is a necessary part of nost tasks. Use the follow ng
gui del i nes when cl eani ng:

a. Use cleaning solvent P-D-680 for cleaning netal parts only.

h. Use a mld detergent solution For rubber, plastic and nylon parts.

c. Aways clean parts before inspecting them

d. Dry parts with lint free cloths. Use conpressed air when specified.

e. Use a wire brush, tap or die to clean rust, accumulated dirt, sealant
and paint from bolts, screws, nuts and threaded hol es.

f. After cleaning, protect all parts from dust and dirt.

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

h. Dispose of oily rags in specified containers to prevent fire hazard.

i. Keep the vehicle clean. O, grease and debris may hide a serious
probl em

j. Cean all new parts before installation.

2-9.  Inspection Criteria. Proper inspection of parts and operating equi pnent
prevents small problens from becom ng nejor problens. Visually check for any
of the follow ng problens: broken welds, |oose fasteners, damaged threads,
bendi ng, cracking, deformity, nicks, cuts, scratches, gouges, distortion,

bl ockage or inoperability. Equipnent defects can be discovered by perform ng
PMCS at both crew and organizational levels. |Inspect disassenbled, clean parts
for damage listed above. Check for wear. Inspect all new parts for defects
before installation.

2-10. Ceneral Repair Practices. The following are additional general repair
practices. Discard broken and non-reusable parts. Paint exposed netal to
protect fromrust. Do not paint electrical harnesses, wring, hoses or
finished machine parts. Routinely check hoses, lines and fittings for |eaks.
Perform all lubrication and PMCS on schedule. To prevent further damage to
conponents, take corrective action pronptly when indicated. Be sure to follow
all warnings, cautions and notes. Renove burrs, scratches or raised netal.
Use a fine file, stone or crocus cloth dipped in oil.
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CGENERAL MAI NTENANCE PROCEDURES.

2-11.  Lubrication. Refer to[LO 10-3930-643-12 for detailed, illustrated
instructions on proper lubrication. Sonme general practices to remenber

i ncl ude:
a. Use the correct |ubricant.
b. Keep lubricants clean.
c. Cean all fittings prior to lubrication.
d.  Lubricate clean disassenbled and new parts to prevent rust.

2-12.  Application of Adhesives. Liquid gasket, silicone rubber adhesive and
Loctite retaining and sealing compounds are recommended in sone tasks to ensure
and strengthen seals. The follow ng procedures describe their correct use and

application:

a. Liquid Gasket. Can be used on nachined surfaces (where no gasket is
specified), ground joints and threaded connections. It can also be used wth
all types of gaskets. Liquid gasket is heat and cold resistant, unaffected by
| ow pressure gases, gasoline, oil or other liquids, and prevents seizure.

I WARNING I

TOXI ¢ FLAMVABLE

Li quid 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 flane, heat or sparks.

Do not snoke when working with |iquid gasket.

Liquid gasket is applied as foll ows:

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

(2) Brush each mating surface with a thin, even coat of |iquid gasket.

(3) Allow 10-20 nminutes to dry until tacky. Tenperature and hum dity
will affect drying time. Adhesive is right consistency when it wll not

transfer to finger when touched.

(4) Press surfaces together. Ensure full contact between surfaces. Do
not pull or pry either surface after mating.
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GENERAL MAI NTENANCE PROCEDURES. (cont)

2-12.  Application of Adhesives. (cont)

b. Silicone Rubber Adhesive. Except for the instrument panel which is
sprayed with anti-corrosive varnish, all electrical connections are sealed
against noisture with a room tenperature vulcanizing silicone rubber sealant,
M L-A-46146A, Type 1. If you nust break into this seal for repair work you
must remove the switch involved conpletely from the machine and thoroughly
clean all existing sealant and dirt that may remain on switch. Repl ace the
switch if corroded. The sealant nust have a clean surface to adhere to or
there will not be an effective seal. After switch is cleaned and reassenbl ed
or replaced apply sealant. Cover the switch and terminals conpletely with
seal ant. Press sealant into and around the terninals to ensure conplete
coverage. Sealant will set in 15-30 ninutes depending on tenperature and
hum dity.

c. Loctite Retaining and Sealing Conpounds. These conpounds will resist
solvents, heat, shock and vibration. They provide a positive seal against
| eakage and sheer strength resistance to |oosening when used in the assenbly of
threaded, slipfit or press fitted parts. Use the grade of Loctite specified.
Once cured these conpounds have an operating tenperature range of -65 to 300
degrees F (-54 to 149 degrees C), and will resist attack by oils, chenicals,
hydraulic fluids and solvents. Do not use Loctite where other retaining neans
are provided, such as lock wires, lock washers, |ockplates and fasteners. Do
not substitute grades or usage unless specified. Do not use Loctite on itens
that need frequent servicing, or on brass fittings or plugs, or when operating
tenperatures exceed 300 degrees F (149 degrees () (Exanple: Engi ne  exhaust
systens). Loctite is applied as foll ows:

(1) Threadl ock adhesives. Loctite ML-S46163, Type Il, Gade O a high
strength adhesive for fasteners and Loctite ML-S-46163, Type |, Gade L, a
hi gh viscosity, high strength adhesive for large bolts and studs, are
recommended for use on this vehicle. Primers are not required with thread-
| ock adhesives, but if used will speed up the cure and act as a cleaner.
Surface preparation depends on type of netal and purpose of application. In
general, nost surfaces nust be cleaned thoroughly. Apply Loctite to bolts and
studs by filling full length of thread with one strip in dianeters 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 engagenent, then insert stud. |f engagenent |ength
exceeds one dianmeter use proportionally nore Loctite. For non-seated studs
(studs that go 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
hol e, then back stud to required height. Loctite will set in 10 minutes to 2
hours. Tenperature and humdity affect drying tine.

2-8



TM 10- 3930- 643- 34
CGENERAL MAI NTENANCE PROCEDURES.

2-12. Application of Adhesives.

(2) Plastic gasket. Plastic gasket is used as a seal on large close
fitting netal parts. Mating surfaces nust be clean and degreased. Spread an
even coat (0.061 cubic inch per 40 square inches) on one of the mating
surfaces. Assenble and tighten bolts. Plastic gasket will dry in
approxi mately 12-24 hours. Tenperature and humdity affect drying tinme.

(3) Unfilled pipe sealant. Pipe sealant ML-S-22473D, Product CW seals
agai nst noderate pressures instantly and working pressures when conpletely dry.

Before application, clean threads to renove oil, grease and nmetal chips. Fill
the second and third threads conpletely for 360 degrees. For system
cleanliness, do not fill leading thread. Pipe sealant will dry in 6-24 hours

at room tenperature. Adjustnents for elbows, gages and valves can be nade up
to 24 hours after application without affecting seal.
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GENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repair. Specific electrical system maintenance tasks are
covered in this manual. The following are general electrical
repair practices and procedures:

a. Cean electrical ground contacts with crocus cloth or enmery cloth.
b. Mke sure that all connections are tight.

c. El ectrical wires, cables and connections should be checked for cracks
due to aging and for exposed wires which could cause an electrical short.

d. Use distilled water for batteries. [f unavail able, use clean water.

e. Use of nultineter. Mintenance functions authorized for perfornmance at
the organizational level require the use of the multimeter. Wre, harness and
cable repairs nmay be indicated as a result of tests perforned with the
multineter. Procedures for repairing these electrical conponents can be found
in Chaper 5. After any repairs or replacenments are done, test again. The
following procedures outline the uses of the multineter for electrical testing:

(1) Using the ohns scale. The ohnms scale is used to nake tests for
continuity, shorts and resistance.

NOTE

Proper operation of electrical conponents depends upon proper ground-
ing. In all troubleshooting procedures of devices which depend on
screws or physical contact for their electrical ground (lanp sockets,
transmtters, batteries, etc.) use a junper wire fromthe device to
the hull to check grounding.

The multineter nust be set up and zeroed before making these tests. Perform
the following steps for the nultineter you are using:.

(a) AN URM 105.

1l Set selector switch (1) to XI ohms
posi tion.

2 Now zero the nmeter. Touch the two
probes (2) together while turning
OHVE ADJ knob (3) until needle (4)
is over 0 on the top scale.

3 If needle will not zero, replace the
batteries. |If needle still wll not
zero after replacing the batteries,
turn in the multineter for repair.
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T™M 10- 3930- 643- 34

2-13. Electrical Repair.
(b) TS-352 B/U

1 Set RANGE switch (1) on RXI1.

2 Put black (-) lead (2) into the OHVS
-DC = AC j ack.

3 Put red (+) lead (3) in the upper
| eft OHVS jack. 4

4 Turn FUNCTION switch (4) to OHVS

5 Touch the two probes (5) together.

6 Zero nmeter by turning the OHVM5 ZERO
ADJ (6) knob until needle (7) is
over Oon top scale. If needle wll
not zero, replace batteries. | f
needle still will not zero after
replacing the batteries, turn in the
multimeter for repair.

(2) Testing for continuity.

circuit, such as the switch, light bulb, or electrical cable, as shown. To
make a continuity check, do the follow ng steps:
(a) Set up and zero the multineter.
® Do not touch termnal caps with probes. This wll give false
readi ng.
@ Failure to do the following step can damage the nultineter
(b) Disconnect the circuit being tested from the power source. To be
safe, disconnect the battery ground strap.
(c) Connect the nmeter probes to both termnals of the circuit being
t est ed.
(d) Coserve needle novenment. |f the needle swings to the far right
over the 0 on the top scale, the circuit has continuity. [|f the needl e doesn't
move, the circuit is open (broken). If the needle jumps or flickers, there is

Continuity tests check for

a | oose connection in the circuit being tested

breaks in a

that shoul d not

(3) Testing for short circuit. A short

be connect ed,

have contact with each other.

circuit occurs when two circuits
A short also

occurs when a circuit that should not touch ground, has contact with ground.

To check for shorts,

do the follow ng steps
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CENERAL MAI NTENANCE PROCEDURES.

2-13.

(cont)

El ectri cal

Repair.

( cont)

(a) Set up and zero the nultimeter.

Failure to do the followi ng steps
damage the multinmeter.

(b) Disconnect the circuit being tested
from the power source. To be safe, disconnect
the battery ground strap.

can

(c) Connect one probe to one circuit and the other probe to the other
circuit or ground (if checking for a short to ground). The exanple shows a
check to see if wire Ais shorted to wire B in the wiring harness.

(d) Cbserve needle nmovenent. |If the needle swings to the far right
over the O on the top scale, the circuits are short circuited.

If the needle doesn’t nove, the circuits are not short circuited. I f needle

junps or flickers,

the circuits are intermttently short

circuited.

(4) Measuring resistance. To neasure resistance, do the follow ng steps:
(a) Set up and zero the multineter.
(b) Disconnect the circuit being tested

fromthe power source. To be safe, disconnect

the battery ground strap. /C_?
% 8
S 2
. B AJ C
Failure to do the followi ng step can
damage the multinmeter. ]
(O If the test calls for an ohns range
different than RX1 or X1, set the selector

Zero the

switch to that range (RX10 or X10). {
meter every time you change ranges. /'

(d) Connect the probes across the
circuit or itemto be nmeasured. The exanple
shows neasuring the resistance of one wire in a
three-wire cable.
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CENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repair.

(e) Read the nmeter. If the nmeter switch
is on the RX1 or X1 range, the reading is taken
directly fromthe top scale. If the nmeter
switch is on a different range, nultiply the
reading on the scale according to the table
bel ow.

OHVE SW TCH SETTI NG SCALE

X1 or RX1 Read nunber on scale

X10 or RX10 Miltiply reading by 10
X100 or RX100 Multiply reading by 100
X1K or RX1K Mil tiply reading by 1000
X10K or RX10K Multiply reading by 10,000

For example, the meters show the follow ng readings:

OHVE SW TCH SETTI NG READI NG
X1 or RX1 40 ohns

AN/URM-105
X10 or RX10 400 ohns

(5) Using the DC volts scale. Setting up the meter. Before using the
multineter to neasure DC voltage, do the follow ng steps pertaining to the

mul timeter you have.

Miultineter must be set to a voltage range higher than that being
measured or multimeter could be damaged.

NOTE

Before using multinmeter, check the mechanical zero of the meter.  If
the meter pointer is not exactly over the zero line, reset by Uusing
the proper size screwdriver to adjust the small screw.

(a) AN URM-105. Set neter switch to DC

volts range. (To neasure 24 volts DC, set
switch on 100 DC volts range).
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GENERAL MAI NTENANCE PROCCEDURES. (cont)

2-13. Electrical Repair. (cont) ADJUSTING
SCREW

(b) TS-352 B/ U,
1 Set FUNCTION switch (1) to DI RECT.

2 Put black lead (2) in LHVS-DC/ + AC
j ack.

)

To measure 24 volts DC, plug red
lead (3) into 50V jack on left side
of meter. (If neasuring less than
10 volts DC, use 10V jack. |If
neasuring less than 2.5 volts DC,
use 2.5V jack).

T5-352 B/U

(6) Measuring DC voltage. To neasure DC voltage, do the follow ng steps:

(a) Set up and zero multineter.

If you are unsure of the voltage to be
measured on the vehicle, always start on

the hightest range. This will protect
the meter.

(b) Connect the red probe to the posi-
tive (+) side of the circuit and the black probe

to the negative (-) side. The exanple shows 24
volts DC being neasured across the batteries.

(c) Read the nmeter. If the needle noves
off scale to the left, reverse the probes on the
circuit.

NOTE

The follow ng exanples show how to read
both multimeters.

1 ANV URM 105. Read the DC volts scale
for the range at which the selector r

switch is set.
SWTCH SETTI NG SCALE
1000 DC Vol ts 0-10 (and nultiply by 100)
100 DC Vol ts 0-10 (and nultiply by 10)
10 DC Volts 0-10 (read the number of scale) h
1 DC Volts 0-10 (and divide by 10) '
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CGENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repair.

Thus the meter illustrated is showing the follow ng readings:
SWTCH SETTING READI NG

1000 DC Vol ts 200 Volts DC

100 DC Vol ts 20 Volts DC

10 DC Vol ts 2 Volts DC

1 DC Volts 0.2 Volts DC

2 TS-352 B/U. Read the DC volts scale for the range at which the red
l ead is plugged.

RANGE SCALE

50V 0-5 (and nultiply by 10)

10V 0-10 (read the number on the scale)
2.5V 0-2.5 (read the nunber on the scale)
Thus the meter illustrated is showing the follow ng readings:
RANGE READI NG

50V 20 volts DC

10V 4 volts DC

2.5V 1 volt DC

TS-352 B/U
(7) Using the AC Volts scale. The AC Volts scale on the multinmeter is

used to neasure the voltage in the alternator-to-rectifier circuit.

Before using the multimeter to neasure AC volts, do the following steps for the
mul ti neter you have: ADJUSTING

LSCREw /

(g) AN/URM-105 2-15




TM 10- 3930- 643- 34
GENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repair. (cont)

NOTE

Before using the nultineter, check the
nmechani cal zero of the meter. If the
nmeter pointer is not exactly over the
zero line, reset by using proper size
screwdriver to adjust the small screw

ADJUSTING

SCREMW //

(a) AN URM 105. Set neter switch to
1000 AC volts.

AD
(b) TS-352 B/ U JUSTING

1 Set FUNCTION switch (1) to AC

2 Put black lead (2) in OHVS-DC/+ AC
j ack.

(e8]

Put red lead (3) in 250V jack on
right side of neter.

f. Repairing of wiring harnesses and cables consist of replacenment of
defective connectors, shells and ternminals or taping cut or worn insulation and
exposed wire conductors. The follow ng disassenbly and assembly procedures are
to help you nake replacement and repairs to electrical wires and cables.
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CGENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repair.
—A Wire A
I Size + 0.020

100
¢« 100

.250
.250
.500
.500
.625

=l =]

O|&|®|NRNO

TERMINAL

F: ::b—@

WIRE SIZE CHART

(1) Termnal-type connector, with shell.

DI SASSEMBLY

Cut wire close to shell. Renpve and discard shell.

ASSEMBLY

1. Strip wire, refer to Wre Size Chart. Do not nick or cut strands.

2. Tin bare wires. Use resin-core solder to coat bare wires. I f using

solid core solder, clean wires with flux before tinning.

3. Strip newwire, refer to Wre Size Chart. Do not nick or cut strands.

4, Tin bare wires. Use resin-core solder to coat bare wires. I f using
solid-core solder, clean wires with flux before tinning.

5. Slide shrink tubing on wire before splicing.
6. Splice wires. Twi st together tightly.

7. Secure wires to prevent movenent and sol der.
8. Position shrink tubing over spliced wre.

9. Apply heat to shrink tubing. Shrink until tubing fits snuggly.
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GENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repairs. (cont)

CF— ©(B

SOLDERED, WITHOUT CRIMPED, WITHOUT
INSULATOR INSULATOR

(2) Connector with ring-type termnals.

DI SASSEMBLY

Cut wire close to termnal. Renove and discard terminal.

ASSEMBLY
NOTE
New term nal nmust be selected to match the ring size of the termnal
with the munting screw at the connection. New terninal nust also
match crinp tabs with the thickness of the wre.

1. Strip wire, refer to Wre Size Chart. Do not nick or cut strands.

2. Tin bare wires. Use resin-core solder to coat bare wires. I f using
solid core solder, clean wires with flux before tinning.

3. Insert wire into new termnal.

4, Crinp new terninal. Securely fasten wire to new crinp-type, insulated
new termnal .

5. Secure wire to prevent novenment and sol der new sol der-type termnal. Use
sol der sparingly.
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GENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repairs.
PIN TERMINAL
4—7@ (@ }3 ?;?7
4 3 1
SOCKET TERMINAL
(3) Terminal-type connector, pin and socket.
DI SASSEMBLY
1. Slide shell (3) back on the wire (4) to expose netal parts.
2. Remove C-washer (1).
3. Cut wire (4) close to terminal (2). Renove and discard termnal (2).
4, Renmove shell (3).
ASSEMBLY
1. Strip wire (4), refer to Wre Size Chart. Do not nick or cut strands.
2. Tin bare wires. Use resin-core solder to coat bare wres. I f using
solid core solder, clean wires with flux before tinning.
3. Slide shell (3) onto wire (4).
NOTE

New terminal nust be selected to match the size of the mating contact

at the termnal connection. New ternminal nust also match the crinping

area with the thickness of the wre.
4, Insert wire (4) into new terminal (2).
5. Crinp terminal (2). Securely fasten wire (4) to terninal (2).
6. Install C-washer (1).

NOTE

Shell is held in position over termnal by the C-washer. Mike sure the

Cwasher is firmy seated in shell.
7. Slide shell (3) up over new terminal (2) and Cwasher (1).
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CENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repairs. (cont)

SHELL

TERMINAL

WIRE

=4

(4) Flag-type connector, terminal wth shell.

DI SASSEMBLY
Cut wire close to termnal. Renove and discard termnal.
ASSEMBLY

1. Strip wire, refer to Wre Size Chart. Do not nick or cut strands.
2. Tin bare wires. Use resin-core solder to coat bare wires. I f using

solid core solder, clean wires with flux before tinning.

3. Roll back insulation on new termnal to expose crinping area.
4, Insert new wire in termnal.
5. Crinp new termnal. Securely fasten wires to new term nal.
6. Unroll insulation on new termnal to cover parts.
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CGENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repairs.

/ PIN TERMINAL SOCKET TERMINAL

TERMINALS //// > / /

(5) Polarized connector, multi-wire,

DI SASSEMBLY
NOTE
All wires must be tagged when renoved from connector. | ndi cat e
whether wire is connected to pin-type or socket-type termnal, refer
to illustration.
1. Using pin renoval tools, push connector terminals out of connector.
2. Record location of terninal.
3. Renove and discard termnals.
ASSEMBLY
1. Strip wires, refer to Wre Size Chart. Do not nick or cut strands.
2. Tin bare wires. Use resin-core solder to coat bare wires. If using

solid core solder, clean wires with flux before tinning.

3. Insert wires into new termnals. Make sure pin-type and socket-type
termnals are used as required.

4, Crinp new terminals. Securely fasten new termnals to wires.
5. Using pin insertion tools, install new termnals in holes of connector as
required.
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GENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repairs. (cont)

= WIRE STRANDS
N—

(6) Ring-type connector, sol dered.

DI SASSEMBLY

Cut wire close to termnal. Renove and discard termninal.

ASSEMBLY

NOTE

New term nal must be selected to match the ring size of the termnal
with the nounting screw at the connection. New terminal nust also
match the wire solder area with the size of the wre.

1. Strip wire, refer to Wre Size Chart. Do not cut or nick strands.

2. Tin bare wires. Use resin-core solder to coat bar wires. If using solid
core solder, clean wires with flux before tinning.

3. Insert wires in new termnal.

4. Secure wires to new terninal.

5. Fill wire cavity with nelted solder. Allow to cool several mnutes

before noving wires or new termnal.
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CGENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repairs.
‘ 3 2 1
(7) Connector, termnal-type, weather-proof.

DI SASSEMBLY
L Slide shell (3) back to expose sleeve (2).
2. Slide sleeve (2) back to expose terminal (1).
3. Renmove and discard terminal (1).
4, Renove sleeve (2) and shell (3).
ASSEMBLY
1. Strip wire (4), refer to Wre Size Chart. Do not nick or cut strands.
2. Tin bare wires. Use resin-core solder to coat bare wires. If using

solid core solder, clean wires with flux before tinning.
3. Slide shell (3) and sleeve (2) onto wire (4).

NOTE

New termnal nust be selected to match the size of the mating contact

at
ar

the termnal connection. New termnal must also match the crinping
ea wWith the thickness of the wre.

Stripwire (4), refer to Wre Size Chart. Do not nick or cut strands.

Tin bare wires. Use resin-core solder to coat bare wires. I f using
solid core solder, clean wires with flux before tinning.

Insert wire (4) into new terninal (1).

NOTE

Connector sleeve and shell are held in position over termnal by
conpression. Sleeve nust be firmy seated on termnal and shell nust
be firmy seated over sleeve.

Slide shell (3) over sleeve (2) and termnal (1).

2-23



TM 10- 3930- 643- 34
GENERAL MAI NTENANCE PROCEDURES. (cont)

2-13. Electrical Repairs. (cont)

STRAIN
RELIEF
TERMINAL SHELL
ASSEMBLY \ \
SCREW WIRE

(8) Multi-wire connector, hard shell.

DI SASSEMBLY
1. Loosen two screws until wire is free to rotate.
2. Renove terminal assenbly from shell.
NOTE
All wires nmust be tagged when renpved from connector. I ndi cate

whether wire is connected to pin-type or socket-type termnal.

3. Cut wires close to termnals. Discard termnals.

4, Record location of terninals.

5. Renove and discard shell.

ASSEMBLY

1. Strip wires, refer to Wre Size Chart. Do not nick or cut strands.

2. Tin bare wires. Use resin-core solder to coat bare wres. I f using
solid core solder, clean wires with flux before tinning.

3. Slide new shell onto wires.

4, Insert wires into connector pins or socket wells as indicated on tags.

5. Crinp wires. Securely fasten wires to new termnals.

6. Secure wires and new ternminal to prevent noverment and sol der. Use sol der
sparingly.
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CGENERAL MAI NTENANCE PROCEDURES.

2-13. Electrical Repairs.
SPANNER
SHELL NUT
ASSEMBLY
COMPRESSION
NUT
(9) Multi-wire connector, conpression type
DI SASSEMBLY
1 Loosen compression nut from shell assenbly.
2. Slide conpression nut and spanner nut up on wire to expose pin and socket
termnals.
NOTE
All wres nmust be tagged when removed from connector. I ndicate

whether wire is connected to pin-type or socket-type connector.

3. Cut wire close to termnals. Renove and discard termnals.
4, Remove and discard shell assenbly, spanner nut and conpression nut.
ASSEMBLY

1. Slide new conpression nut and new spanner nut onto wre.

2. Strip wires, refer to Wre Size Chart. Do not cut or nick strands.

3. Tin bare wires. Use resin-core solder to coat bare wres. If using
solid core solder, clean wires with flux before tinning.

4, Insert wires into connector pins or socket wells as indicated on tags

5. Secure wires and new termnals to prevent nmoverment and sol der. Use

sol der sparingly.
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GENERAL MAI NTENANCE PRCCEDURES. (cont)

2-14. Bearing Procedures. Special care should be taken when renoving,
cleaning, inspecting and installing bearings. The follow ng procedures are

recomrended to avoid problems that could occur from inproper handling of
bearings:

a. Bearing Renoval .

(1) Keep area around bearings clean. Prevent loose dirt from entering
bearings. Study the assenbly before renmoving bearing and handl e careful ly.

(2) The best tool for renoving a bearing is an arbor press. Press only
on the race that is tight. Press evenly to prevent the race from cocking and
scoring the shaft or damaging the bearing. Keep press table and support bl ocks
clean and square. Prevent the shaft fromfalling on the floor. Protect the
end of the shaft with a pad of |ead, copper, or hardwood.

(3) If an arbor press is not available, use a bearing puller. Install
bearing pullers to pull or push bearings straight and square. Do not damage
t hreads, keyways, and shoul ders.

(4) Wth proper care, bearings may be renoved safely with other nethods
if the proper tools are not available. A vise and drift may be used in place
of an arbor press and press ram |If the shaft is to be held in a vise, protect
its surface with a copper sheet or hardwood bl ocks. A hardwood bl ock may be
used to pernmit hammer blows to be struck dead center and prevent bearing from
cocki ng.

(5) If the bearing fit does not permt the use of a bearing puller or
arbor press, grind off or cut off with an acetylene torch. Cut the outer race
and ball retainer and burn the inner race part way through to avoid damaging
the shaft. Crack the race the rest of the way using a hamrer and chisel. Use
caution to avoid personal injury from flying parts.

b. Ceaning Bearings.

(1) dean all bearings before installation. An accurate judgenment about
the condition of a bearing cannot be nmade unless it is thoroughly free from
dirt. Do not spin dirty bearings. Rotate themslowmy while cleaning in
cleaning solvent P-D-680. Bearings with a shield or seal on one side only
should be cleaned and inspected in the same way as other bearings. Beari ngs
with shields or seals on both sides should not be cleaned in cleaning solvent
P-D-680. Wpe with a clean cloth to prevent dirt or other contam nation.

(2) Dry bearings thoroughly with conpressed air. Wwen drying bearing,
rotate to expose all parts of the bearing.
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CGENERAL MAI NTENANCE PROCEDURES.

2-14., Bearing Procedures.

c. Inspection. Bearings are inspected by holding the inner race so that
the axis is vertical (bearing horizontal). Turn the outer race slowy
Bearing may have a small ampunt of tarnish, stain, or corrosion on the outside
surfaces of the races. Operation of the bearing is not affected and they need
not be rejected. |If bearings feel slightly rough or have a tendency to stick
at certain points when rotated, reclean. Determ ne cause of sticking and
reject if necessary. Reject bearings with the followi ng defects: broken or
cracked races, dented shields or seals, cracked or broken separators, balls or
rollers, flaked areas on balls, rollers or raceways, bearings with signs of
heating (darkened to brownish blue or blue black), and indentations from bal
or roller inpressions. An anti-friction bearing, properly lubricated, should
not wear unless dirt or abrasive foreign matter gets into it. Dirt nmixed with
grease or oil will lap down balls and rollers. Load carrying surfaces of anti-
Friction bearings are finished with extrene care and will sustain very heavy
| oads unless the surfaces are danmged by abusive handling or by foreign natter.

d. Bearing Installation.

(1) Before installing bearings, clean shafts and bearing housings
t horoughly. Renpve all dirt from keyways, splines, and grooves. Rermove burrs
and slivers. If new bearings are to be used, keep themin their origina
cartons or wappings until ready for use. New bearings are shipped with a
protective lubricant. Do not clean the oil or grease froma new bearing.
Handl e the bearing with clean hands and use clean tools to install. Before
installing bearings, make sure bearing seats are cleaned and oiled

(2) Press bearings only on the tight fitting race and press straight and
square. The same protective measures for shafts and bearings used during
removal should be applied during installation.

(3) In sone applications, bearings nmust be heated to ensure proper fit.
A bearing nmay be heated in a tenperature controlled oven or in clean oil at a
tenperature of 200 to 250 degrees F. The high tenmperature expands the inner
race enough to allow it to slip over the shaft to the bearing seat. Do not
overheat bearing. Overheating wll cause bearing to |ose hardness. If
expanding race will not allow installation of the bearing, freeze shaft in dry
ice for approximately 30 minutes. Chilling will cause shaft to shrink enough
to allow bearing installation.
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CHAPTER 3

TROUBLESHOOTI NG  SYMPTOM | NDEX

CHAPTER OVERVI EW

This Chapter is to provide the troubl eshooting synptom index.

| NDEX

Title Par agraph

TROUBLESHOOTI NG SYMPTOM | NDEX
Troubl eshooting Synptom | ndex

TM 10-3930- 643- 34

3-1

Page
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TM 10-3930- 643- 34
TROUBLESHOOTI NG SYMPTOM | NDEX. (cont)

3-1. Troubl eshooting Index. (cont)

This paragraph contains an index of the troubleshooting data |ocated within the
manual .  Included in the index are the paragraph/nalfunction and page where the
detailed procedure will be found. The list of MALFUNCTIONS will give you an
indication of where a possible problem mght be found. To use the index
effectively, follow this procedure:

FI RST: Locate the appropriate MALFUNCTION fromthis index and go to the
troubl eshooting procedure paragraph designated . . locate the
MALFUNCTI ON.

SECOND:  Dothe TEST OR | NSPECTION until you verify where the problem
ori gi nat es.

TH RD: Do the CORRECTIVE ACTION procedure to correct your problem

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE  ACTI ON

Par agr aph/
Conponent / Syst em Mal functi on Page
ENG NE, FUEL, EXHAUST AND COOLI NG
Engi ne cranks but wll not start [E-1h [Z-Z
Engine starts but will not run [A-1Dh 23
Engine msfires, is erratic or visual snoke
from exhaust [4-T¢ [4-7]
Engine stalls or |acks power [4-THd [4-5]
Excessive crankcase pressure 4Tk [4-§
Engi ne knocks [4-T1 [3-9]
H gh intake manifold pressure [4-Th [Z=9
Low intake manifold pressure [Z-1ih 29
Engi ne cylinder conpression test [4-11 410
Intake manifold pressure boost test [4-T] [417
Crankcase pressure test [4-Tk [4-13]
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TROUBLESHOOTI NG SYMPTOM | NDEX.

3-1.  Troubl eshooting I ndex.

TORQUE CONVERTER

H gh torque converter oil tenperature
H gh torque converter “in” pressure
Low torque converter "in" pressure
Loss of power

H gh engine speed at torque converter stall

Low engine speed at torque converter stal

TRANSM SSI ON

H gh oil tenperature

Slow or erratic clutch engagenent
H gh clutch pressure

Low clutch pressure

H gh or low torque converter
Loss of power

in

Vehicle drives in one direction and creeps in that
direction in neutral but stalls when shifted to

the opposite direction

Vehicle drives in one range but stalls when

shifted to another range

All range pressures normal in one direction but

all low in opposite direction

Low clutch pressure in one range (clutch in either

direction)
Clutch pressure check at full power stall

AXLE

Noi se when driving

Noi se on turns

Noi se while vehicle is coasting
Differential overheats

Loss of |ubricant

Differential oil level rises

T™ 10-3930-643-34

Par agr aph/
Mal f uncti on Page

pressure

[6-Th [6-2]
[6-1h [6-3]
[6-T¢ [6-3]
[6-TH [6- 4]
[6-Tk [6-4
[6-T% [6-5]
[6-Zh [6-6l
[6-2b [6-6]
[6-Z¢ [6-B]
[6-2d [6-7]
[6- 2k [6-7]
-2 [6-7
[6-2p 638
[6-2h [6- 8]
[6- 21 [6-8]
[6- 2] [6-8]
10- 2K [6-9
[7-Th (-2
[7-Th [7-3
[7-T¢ 73
[Z-TH [7-3]
[-T® [7-3]
[7-11 [7-4]
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TROUBLESHOOTI NG SYMPTOM | NDEX. (cont)

3-1. Troubl eshooting Index. (cont)

SERVI CE BRAKE

Brakes do not engage
Brakes do not release
Brakes squeal or scrape
Low air pressure

H gh air pressure

Noi sy conpressor

PARKI NG BRAKE

Par ki ng brake drags
Parking brake slips

STEERI NG

Slow steering at |ow engine RPM and sl ow boom
hydraul i cs at high engi ne RPM

Sl ow steering

Noi sy operation

Hydraulic oil heating up

Insufficient steering pressure

Sticking control valve plunger

Play in steering gear

Hard steering while driving

HYDRAULI C SYSTEM

All inmplements fail to operate
Al cylinder assenblies operate slowy
A particular cylinder assenmbly operates slowy
Loss of cylinder notion during operation
Load slowy drops with lift control lever in “hold"
Monmentary drop of load when lift control |ever
is moved from “hold” to “raise” or “raise” to “hold”
Noi sy operation
Hydraulic oil heating up
I nsufficient punp pressure build-up
Sticking |oader control valve spool (s)
Hydraulic punp not delivering oi
Ol leakage at hydraulic punp

3-4
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CHAPTER 4

ENG NE, FUEL, EXHAUST AND COCLI NG
TROUBLESHOOTI NG AND MAI NTENANCE

CHAPTER OVERVI EW
The purpose of this chapter is to help the technician efficiently troubl eshoot

and repair mal functioning equipnent and to perform authorized direct support
| evel maintenance procedures on the MLOA Forklift.

| NDEX

Title Par agr aph Page
Engi ne, Fuel, Exhaust and Cooling

Tr oubl eshoot i ng [4-T] [4-7]
Engi ne Assenbly [4-7] [4-15]
Engi ne Munts [4-3 [4-25]
Oylinder Head Assenbly with Valves [4-4 [4-29]
Vi bration Danper [4-5] [4- 47]
Rocker Arm Assenbly and Valve Cover [4-Tl [4-57]
Gl Pan [4-7] [4-50]
Ol Filter Base [4-8] [4-64]
Q| Cool er [4-9] [4- 68|
Q| Pressure Regul ator Valve [4-10] [3-73
I ntake and Exhaust Manifol ds [4-17] [4-76]
Fuel Injectors [4-17] [4-83]
Fuel Injector Lines [4-13] [4- 88
Fuel Injection Pump, Cover Plate, Adapter

and Drive Gears [4-14 [4-93]
Tur bocharger and Piping [4=T15] [4-107]
Fuel Tank [4-"T16] [4-107]
Radi at or Assenbly [A=17] [4-T110]
Water Punp Assenbly [2-18] [4-1127
Fan and O utch [4-T9] [A-T117]
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

a. ENG NE CRANKS BUT WLL NOT START.

Step 1. Test for worn or plugged fuel injection nozzles, refer to
[paragraph 4-13]

If fuel injection nozzles are satisfactory, proceed to step 2.

FUEL INJECTOR
NOZZLES

Step 2. Check for faulty sol enoid.
If fuel solenoid is not functioning properly, notify General Support.

Step 3. Check for broken tining gear, camshaft or sheared keyway in camshaft
drive gear, notify General Support.
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

b. ENG NE STARTS BUT WLL NOT RUN.

Step 1. Test fuel injector nozzle opening pressure, refer to [paragraph
-4-12

If fuel injectors are satisfactory, refer to step 2.
Step 2. Check for bent push rods and proper valve adjustnent.

If push rods are bent, inspect rocker arm assenbly and replace push
rods. Adjust valves, refer to[paragraph 4-6]

Contact General Support.
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting. (cont)

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE  ACTI ON

IS ERRATI C OR VI SUAL SMOKE FROM EXHAUST.

Step 1. Test for damaged fuel injector nozzles or |ow nozzle valve

openi ng pressure, refer to_paragraph 4-1Z.

proceed to step 2.

c. ENG NE M SFI RES

If fuel injectors are satisfactory,

Step 2. Check for proper fuel injection punp tinming, refer to paragraph
4-14

If timing is correct, proceed to step 3

refer to_paragraph 4-6]

Step 3. Check for proper valve |ash adjustnent,

If valve lash adjustment and fuel injection punp timng are correct,

proceed to step 4.

Step 4. Test for proper engine cylinder conpression (335-365 psi),

refer to[paragraph 4-1.1.

I f compression does not neet specifications, check for proper valve

adj ustment, refer to[_paragraph 4-6|

check for worn valves and/or valve
refer to[ paragraph 4-4)

If valves are properly adjusted
seats or a blown cylinder head gasket,
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ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-1.  Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

d. ENG NE STALLS OR LACKS PONER

Step 1. Perform engine stall test to isolate engine, refer to paragraph
6-3.

Step 2.  Perform engine cylinder conpression test, refer to paragraph
4-1.1.

Step 3. Check for dirty or leaking fuel injection nozzles, refer to
[paragraph 4-17]

If repair is necessary, contact Ceneral Support.

Step 4. Check for |oose fuel injection nozzle cap nut.

If loose, tighten.

FUEL INJECTOR
NOZZLE CAP NUT

Step 5. Check for sticking fuel injection nozzle valve.
If repair is necessary, contact General Support.
Step 6. Check for blockage in fuel injection nozzle spray holes.

If repair is necessary, contact General Support.
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ENG NE, FUEL,

4-1, Engi ne

-34

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

Fuel , Exhaust and Cooling Troubl eshooting. (cont)

MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

d. ENG NE STALLS OR LACKS POWER. (cont)

Step 7.

| f

Step 8.

4-6

Check turbocharger operation. Check boost pressure, refer
[paragraph 4-1.].

repair is necessary, contact GCeneral Support.

Check for |eaks at intake and exhaust nanifol ds.

EXHAUST
MANIFOLD
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TM 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

d. ENG NE STALLS OR LACKS POVNER.

Step 9. Check for |eakage at turbocharger.

TURBOCHARGER

If no |eakage exists, proceed to step 10.

Step 10. Check for proper fuel injection punp timng, refer to
[paragraph 4-14]

If timng is correct, proceed to step 11.

Step 11. Check for proper valve lash adjustment, refer to
[paragraph 4-6.]

If valve lash adjustnent is correct, proceed to step 12.

Step 12. Test for proper crankcase pressure, refer to[paragraph 4-Llk.
If crankcase pressure is in excess, contact Ceneral Support.

If crankcase pressure neets specifications, proceed to step 13.
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-1. Engine, Fuel, Exhaust and Cooling Troubleshooting. (cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

d. ENG NE STALLS OR LACKS POAER. (cont)

Step 13. Test for proper engine cylinder conpression (335-365 psi),
refer to[paragraph 4-1.1.

If conpression test does not neet specifications, renove cylinder
head and inspect for worn valves and/or valve seats or worn rings,
refer to[paragraph 4-4]

If conpression test meets specifications, proceed to step 14.

Step 14. Check for malfunctions in the transmssion, refer to
Transmi ssion Troubl eshooti ng.

Step 15. Perform Stall Test, refer td _paragraph 6-3)

If transmission is operating properly, proceed to step 16

Step 16. Test for excessive hydraulic pressure, refer to Hydraulic
System Troubl eshoot i ng.

e. EXCESSI VE CRANKCASE PRESSURE.

Step 1. Perform crankcase pressure test, refer to[paragraph 4- 1.1k

Step 2. Test for proper engine cylinder conpression (335-365 psi),
refer to[paragraph 4-1.1.

If conpression test does not neet specifications, check cylinder
head gasket for cracking, nicks, cuts and distortion, refer to
paragraph 4-Zfor repl acenent.

If cylinder head gasket is satisfactory, check for worn, stuck,
broken piston rings or cracked pistons or cylinder liners

If any of these conditions exist, contact General Support.
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EANG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

ENG NE KNOCKS.

Step 1. Check for bad gaskets or crack in manifolds, replace as necessary,
refer to[paragraph 4-1T.

Step 2. Perform Intake Manifold Pressure Boost Test, refer to paragraph
4-1.j.

Step 3. Check low intake manifold pressure, refer to[_paragraph 4-1]h.

If any knocks or sound of netal to netal contact exists, and if manifolds
do not |eak and boost pressure neets specifications, shut engine off
i mmedi ately and contact General Support.

H GH | NTAKE MANI FOLD PRESSURE.

Check for defective or incorrectly adjusted fuel injection punp, refer
t o[paragraph 4-14]

If repair is necessary, contact General Support.
LOW | NTAKE MANI FOLD PRESSURE.

Step 1. Check for defective or incorrectly adjusted fuel injection
punp, refer to[paragraph 4-14]

Step 2. Check for defective intake or exhaust manifolds or gaskets,
refer to[paragraph 4-1T]

If manifolds and gaskets are satisfactory, proceed to step 3.

Step 3. Check fuel injectors, refer td_paragraph 4-17.

If repair is necessary, contact GCeneral Support.

Step 4. Check turbocharger, refer td_paragraph 4-15]

If repair is necessary, contact Ceneral Support.
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting. (cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

h. LOW I NTAKE MANI FOLD PRESSURE. (cont)

Step 5. Test crankcase pressure and engine cylinder conpression, refer to
[paragraphs 4-1T-k and 4-1.i.

I f crankcase pressure test does not neet specifications, refer to
CGeneral Support.

I f crankcase pressure is satisfactory and engi ne conpression does
not meet specifications, check for blown head gasket or cylinder
head repair, refer td_paragraph 4-74]

ENG NE CYLI NDER COWVPRESSI ON TEST.

1. Start and run engine until normal operating tenperature is obtained
refer to TM 10-3930-643-10.

2. Stop engine and remove fuel injectors, refer t¢ _paragraph 4-17]

3. COean and remve foreign material fromcylinder head fuel injector
seal ing surfaces.

4. Install conpression test adapter, DRO2-3031-10, to fuel injector
port on nunber one cylinder.

5. Connect adequate cylinder conpression gage to adapter.
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TM 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooti ng.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE  ACTI ON

ENG NE CYLI NDER COMPRESSI ON TEST.
NOTE

Batteries nmust be fully charged to provide correct cranking speed for
conpression test.

6. Turn engine through four intake strokes using starter.

7. Read gage and record results.
NOTE

Increase in altitude above sea level will |ower conpression on test
results. Conpression test results should read 335-365 PSI.

8. Release pressure from cylinder through gage and perform the sanme
test to remaining cylinders.

j. INTAKE MANI FOLD PRESSURE BOOST TEST.
1. Start and run engine until normal operating temperature is obtained,
refer to TM 10-3930-643- 10.

2. Stop engine. Renove plug from center of intake nanifold on |eft

side of engine and install pressure gage.

PRESSURE \ ;
GAGE PLUG  INTAKE
MANIFOLD
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)
4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting. (cont)
MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE  ACTI ON

4-12

j . INTAKE MANI FOLD PRESSURE BOOST TEST. (cont)

When performing test with vehicle at full stall, apply brakes before
engagi ng transmssion and clear all personnel from the immediate area.
Failure to follow this procedure could result in SEVERE | NJURY or

DEATH.

During full stall, do not engage steering system to prevent over-
heating, do not exceed 15 seconds per stall check; do not allow torque
converter to exceed normal operating tenperature.

NOTE

Full stall is the speed of engine with throttle at maxinum vehicle in
hi ghest gear with brakes applied and hydraulic control valve activated
to demand maximum hydraulic relief pressure.

3. Start engine and operate vehicle under full stall conditions. Read
pressure gage. Pressure of intake manifold should be 13-17 psi.

4, Stop engine. Renmobve pressure gage. Install plug in intake
mani f ol d.
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ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-1. Engine, Fuel, Exhaust and Cooling Troubl eshooting.

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

k. CRANKCASE PRESSURE TEST.

1. Renpve crankcase ventilation breather tube and thoroughly clean
breather elenent, refer tio TM 10-3930-643-20

1
2

CONNECT WATER

4 MANOMETER HERE

2. Install new gasket (5), clean breather elenment (4), housing (3),
three washers (2) and nuts (1) on valve cover in place of standard

breat her tube

3. Connect orificed restrictor (6) to housing (3) and secure with hose
clanp.
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND NAI NTENANCE. (cont)

4-1. Engine, Fuel, Exhaust and Cooling Troubleshooting. (cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE  ACTI ON

k. CRANKCASE PRESSURE TEST. (cont)
4.  Check oil in crankcase for proper |evel
5.  Connect water manoneter to orifice connector, as shown.

6. Run engine until correct operating tenmperature is obtained, refer to
TM 10- 3930- 643- 10.

7. Run engine at high idle, observe manoneter for two mnutes and
record average reading, refer to Engine Troubl eshooting if there is
an average reading of above 5.5 inches of water.

8. Rermove orificed restrictor (6), three nuts (1), washers (2) and
housing (3).

CONNECT WATER
MANOMETER HERE

0. Install crankcase ventilation breather tube, refer to TM 3930-
643- 20.
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T™ 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-2. Engine Assembly. (Sheet

This task covers: a. Renoval b. Installation
I NI TI AL SETUP
Tool s Material s/ Parts

Tool Kit, GCeneral Mechanic's

Aut onoti ve
NSN 5180- 00- 177- 7033
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Fi el d Maintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Fiel d Maintenance
NSN 4910- 00-919- 0076
1-1/2" Open end wench
NSN 5120- 00- 184- 8489

Li qui d gasket, Type |

[App. C Item 14)

Smal | tag [(App-_C| Item 28)
Tie strap (2)

Tor ques

Bolts (28) to 80 I|Db-ft.

Nuts (30) to 160 Ib-ft.
Canp to 25 in-Ib.

EQUI PMENT CONDI TI ON
Ref er ences

IM 10- 3930-643-10
LO 10-3930-643-12

TM 10-3930-643-20

Paragraph 4- 17
[Faragraph 1Z-/]

Condi ti on Description
Air pressure vented.
Cool ant dr ai ned.

Engi ne oil drained.

Battery cables disconnected.

Engi ne top access cover renoved.

Air cleaner connections renoved.

Air cleaner assembly and mounting
r enoved.

Hydraulic oil drained.

Transmi ssion oil drained.

Radi at or renoved.
Hydraulic punp renoved.

Go to sheet 2
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND NAI NTENANCE. (cont)

4-2. Engine Assenbly. (Sheet 2 of 10)
REMOVAL

NOTE

@ Tag all hose and tube assenblies 4a
before disconnecting to aid in
installation.

@ All wire nust be tagged when
renoved from connector.
I ndicate whether wire is
connected to pin-type or
socket -type connector.

1. Cut and discard two tie straps (1)
fromright side of engine (38).

2. Using a 7/16” open end w ench,
di sconnect hose assenbly (2) from
air governor and nmove to one side,
away from engine assenbly.

3. Using 1" and 3/4” open end w enches,
di sconnect hose assenbly (3) at
adapter and nove to one side, away
from engi ne assenbly.

4, Using long round nose pliers,
di sconnect spring (5) from bracket on
fuel punp cover.

5. Using a 7/16" socket, socket wench
handl e and a 7/16" open end wench,
di sconnect cable (4) frominjection
punp arm and mounting bracket.

6. Using a 15/16” open end wench, |oosen
two nuts (4a) and remove cable (4) from
mounting bracket and lay away from
engi ne.

7. Using an 11/16” open end wench, dis-

connect tube assenbly (6) from rear of
engi ne assenbly.

Go to sheet 3
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG MAI NTENANCE AND TROUBLESHOOTI NG
4-2. Engine Assembly. (Sheet 3 of 10)

REMOVAL

§. Using an 11/16” open end wr ench,
di sconnect tube assenbly (7) from
filter.

9. Using a 3/8" open end wench,
di sconnect tube assembly (8) from
ether tenperature swtch.

10. Using a 9/16” socket and socket
wrench handl e, disconnect ground
strap (9) fromframe stud at right
side of engine and starter notor.

11. Using a 3/4” open and box end
wrench, disconnect wire assenbly
(10) at sol enoid connector.

12.  Using a 3/8" open end wench,
di sconnect wire assembly (11) from
sol enoi d.

13. Using flat tip screwdriver, |oosen
hose clanp and disconnect hose
assenbly (12) from oil pan.

14. Disconnect wre assembly connector
(13) from hydraulic reservoir,
beneath battery conpartnent.

15. Using a 9/16" open and box end
wrench, remove four bolts (13a),
washers (13b) and plate (13c).

16. Using a cross tip screwdriver,
remove four screws (14) and con-
nector (14a) from hydraulic
reservoir bul khead.

Go to sheet 4
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-2. Engine Assenbly. (Sheet 4 of 10)
REMOVAL (cont)

NOTE

18

The follow ng are differences
between MLOA Forklift models. The
renmoval /install ati on procedures
are identical.

17. Using a flat tip screwdriver, |oosen
heater hose clanp and di sconnect hose
assenbly (16), from front, right side
of engine on vehicles S/N 2001 and
above.

18. Using a 5/8" open end wench,
di sconnect hose assenbly (17) from
fl ywheel housing on torque converter
at front of engine assenbly.

19. Disconnect ground cable (18).
200 Using a 1-1/2" open end w ench,

di sconnect hose assenbly (19) from
regul ator val ve.

Go to sheet 5
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T™ 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-2.  Engine Assembly. (Sheet 5 of 10)

REMOVAL

21. Using a 9/16" open and box end
wrench, remove charging punmp (20).
Leave hoses attached.

22. Using a 1/2” open end wench,
di sconnect drive shaft (22) and slide
forward, away from torque converter.

23. Using 15/16" and 1-1/2” wenches,
di sconnect hose assenblies (23 and
24).

24, Using a flat tip screwdriver,
di sconnect hose assenbly (25) from
f I ywheel housing.

Go to sheet 6
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T™ 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-2. Engine Assenbly. (Sheet 6 of 10)
REMOVAL (cont)

Weight of engine is approximtely
1555 I'bs. Use adequate hoist and
chains for renoval and installa-
tion. Keep area clear of
unnecessary personnel. Failure to
follow this procedure could result
in SEVERE | NJURY.

25. Attach hoist and chains to lifting
eyes (26 and 27) on top of engine
(35). Take up slack in chains.

26. Using a 3/4" open and box end
wrench, renove eight bolts (28)
and washers (29) from bottom
front of engine (35).

27. Using a 15/16" socket, socket wench
handl e and a 15/16” open end wench,
renove two nuts (30), washers (31),
bolts (32), washers (33) and nounts
(34) frombottom rear of engine
(35).

28. Using hoist and chains, renmove engine

(35) from engine conpartnent. Place
engine (35) on solid surface.

29. Rermpve hoist and chains from lifting
eyes (26 and 27).

30. Renmpve two washers (36) and nounts
(37).

Go to sheet 7
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-2. Engine Assenbly. (Sheet 7 of 10)
| NSTALLATI ON

31, Position two mounts (37), washers
(36) and nounts (34) in engine
conpart ment .

Use care when attaching hoist and
chains to prevent any damage to
engine or vehicle.

32. Attach hoist and chains to lifting
eyes (27 and 26). Lower engine (35)
slowy into position.

33. Using a 15/16" socket, socket wench
handl e, a 15/16” open end wench and
a 1/2" torque wench, install two
washers (33), bolts (32), washers
(31) and nuts (30) on bottom rear of
engine (35). Tighten nuts (30) to
160 |b-ft.

34, Using a 3/4” open and box end
wrench, install eight washers (29)
and bolts (28) in bottom rear
side of engine (35). Tighten bolts
(28) to 80 Ib-ft.

35. Renove hoist and chains from lifting
eyes (27 and 26) at top of engine
(35).

TM 10- 3930- 643- 34

Go to sheet 8
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-2. Engine Assenbly. (Sheet 8 of 10)

| NSTALLATI ON (cont)

36. Using a flat tip screwdriver, connect

hose assenmbly (25) to flywheel
housing in front of engine assenbly.

37.  Using 15/16” and 1-1/2" open end
w enches, connect hose assenblies (24
and 23).

38. Using a 1/2” open end wench, connect
drive shaft (22).

NOTE

It may be necessary to disconnect
lines of charging punp to install
charging punp on engi ne.

39. Using a 9/16” open and box end
wrench, install charging punp (20).

40. Using a 1-1/2” open end wr ench,

connect hose assenbly (19) to
regul ator valve.

41.  Using a 5/8" open end wench,
connect ground cable (18).

42.  Connect hose assenbly (17) to fly-
wheel housing in front of engine
assenbly.

43. Using a flat tip screwdriver, connect
heater hose assenbly (16) and tighten
hose clanp to front, right side of
engine on vehicles S/N 2001 and above.

Go to sheet 9
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ENG NE, FUEL,

4-2.  Engine Assenmbly. (Sheet 9 of 10)
| NSTALLATI ON

44,  Using a cross tip screwdriver,

45,

46.

47.

48.

install connector (14a) and four
screws (14) on hydraulic reservoir
bul khead in hydraulic reservoir,
beneath battery conpartnent.

Using a 9/16” open and box w ench,
install plate (13c), four washers (13b)
and bolts (13a).

Connect wire assenbly connector (13).

Using a flat tip screwdriver, connect

hose assenbly (12) oil pan and tighten
hose cl anp.

Using a 3/8" open end wench, connect
wire assembly (11) to solenoid.

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

TM 10- 3930-643- 34

Go to sheet 10
4-23



TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-2. Engine Assenbly. (Sheet 10 of 10)

| NSTALLATI ON ( cont)

49. Using a 3/4” open and box end wench,
connect wire assembly (10) at
connector to solenoid on starter
ot or .

50. Using 9/16” socket and socket wrench
handl e, connect ground strap (9) to
frame stud and starter notor.

51.  Using a 3/8" open end wrench,
connect tube assembly (8) to ether
temperature switch at right side of
engi ne assenbly.

52.  Using an 11/16” open end w ench,
connect tube assenbly (7) to filter.

53.  Connect tube assenmbly (6) to front of
engi ne assenbly.

54, Install cable (4) in nounting
bracket and using a 15/16” open
end wench, tighten two nuts (4a).

55. Using a 7/16" socket, socket wench
handl e-and a 7/16" open end wrench,
connect cable (4) to injection punp
arm and nounting bracket.

56. Using long round nose pliers, connect
spring (5) to bracket on fuel punp =
cover. .4

—% ',',. 23
3

57.  Using 1" and 3/4” open end w enches,
connect hose assenbly (3) at adapter.

58. Using a 7/16” open end wench,
connect hose assenbly (2) to
gover nor.

59. Install two new tie straps (I).

NOTE

Return MLOA Forklift to original
equi prent  condi ti on.

END OF TASK
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T™ 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-3. Engine Munts. (Sheet 1 of 4)

This task covers: a. Renoval b. C eaning/lnspection
c. Installation
I NI TI AL SETUP
Tool s Material s/Parts
Tool Kit, General Mechanic's Ceaning solvent P-D-680
Aut onot i ve (APP. C Item 5)

NSN 5180- 00- 177- 7033
Shop Equi pment, Autonotive
Mai nt enance and Repair:
Field Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Field Maintenance
NSN 4910- 00- 919- 0076
1-1/2" Open end wench
NSN 5120- 00- 184- 8489

Clean cloth [[App. G Item 24)
Detergent (App._Cl Item 33)

Torques
Bolt (12) to 320 Ib-ft.

Bolts (1, 3, and 6) to 160 Ib-ft.

EQUI PMENT CONDI TI ON

Ref er ences
Paraqgraph 4-27

Condi tion Description
Engi ne renoved.

Go to sheet 2
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-3. Engine Munts. (Sheet 2 of 4)

ReEmovAL

1. Using a 15/16" socket and socket
wench handle, renove two bolts

(cont)

(1), washers (2), bolts (3), washers
(4) and front mount (5) from bottom
of engine.

2. Renpve two bolts (6), four washers
(7), two nuts (8) and support (9)
from frame.

3. Using a 1-5/16" socket and socket
wrench handl e, remve nut (10),
washer (11), bolt (12), washer (13),
mount (14), support (15), nount (16)
and washer (17) from frame in rear,
| eft engine compartnent.

4. Repeat step 3 for rear, right engine
mount assenbly.

Go to sheet 3
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T™ 10-3930-643-34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-3. Engine Munts. (Sheet 3 of 4)

CLEANI NG | NSPECTI ON

I WARNING I

e TOXI ¢/ FLAMVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \WWar protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention immediately. If contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

e COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent (goggl es/shield, gloves,
etc.).

5. Cean all parts with cleaning solvent

P- D- 680. Dry thoroughly wth
conpressed air. Refer to paragraph
2-8.

6. Inspect all parts. Refer to para-
graph 2-9.

Go to sheet 4
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T™ 10-3930-643-34
NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

ENG

4-3.

Engi ne Mounts. (Sheet 4 of 4)

| NSTALLATI ON

7.

10.

4-28

Using a 1-5/16" socket and socket
wrench handle, install washer (17),
mount (16), support (15), nount (14),
washer (13), bolt (12), washer (11)
and nut (10) in frame of rear left
engine conpartnent. Tighten bolt
(12) to 320 Ib-ft.

Repeat step 7 for rear right engine
mount assenbly.

Using a 15/16" socket and socket
wrench handle, install support (9),
two nuts (8), four washers (7) and
two bolts (6) on frane at front of
engi ne conpartment. Tighten bolt
(6) to 160 Ib-ft.

Install front nount (5), two washers
(4), bolts (3), washers (2) and
bolts (1) on bottom front of engine.
Tighten bolts (3 and 1) to 160 |b-ft.

NOTE

Return MLOA Forklift to origina
equi prent  condi tion.

END OF TASK
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T™ 10-3930-643-34

ENG NE, FUEL, EXHAUST AND COOLING TROUBLESHOOTI NG AND MAI NTENANCE.

4-4,  Cylinder Head Assenbly with Valves. (Sheet 1 of 18)

This task covers: a. Renoval
c. Assenbly
e. Adj ustnent

h.  Disassenbl y/ C eaning/ | nspection
d. Installation

NI TI AL SETUP

Tool s

Tool Kit, General Mechanic’'s

Aut onoti ve
NSN 5180-00-177-7033
Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Fi el d Mai ntenance
NSN 4910- 00-919- 0076
1-1/2" Cpen end wench
NSN 5120- 00- 184- 8489

Test Equi pnent
Spring Resiliency Tester
NSN 6635- 00- 641- 7346

Mat eri al s/ Parts
O eaning solvent P-D 680

(App._C] Item 5)
Detergent [[App._Q Item 33)
Engi ne oil SAE 50

(Aop. C] Item19)
Enery paper ([App._CJ] Item 4)
Loctite 262 [App._Cl Item 15)
Prussian blue ((App._C Item 23)
Clean cloth [App._d Item 24)
Silicone sealant [(App. G, Item 27)

Anti-seize conpound

(App.—<T] Item1)

Thernostat housing pressure plate

(App._DJ Item D-1)

Thernost at  housi ng gasket

(Aop. D] ItemD2)
Bottom pressure plate
(App_D] Item D-3)

Gasket
Wood bl ock (4)
Sl eeve (6)

Tor ques
Bo {Is (4) to 110 Ib-ft., 155 |b-ft.

and 165 | b-ft.

Go to sheet 2
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T™M 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4, Cylinder Head Assenmbly with Valves. (Sheet 2 of 18)

EQUI PMENT CONDI TI ON

Ref er ences
IM 10-3930-643- 20

[Paragraph 4-6|

[Paragraph 4-17j

Paragrapn 4-17

Paragraph _4-1

Condi tion Description

Thernostat, housing and by-pass valve
r enoved.

Engi ne water tenperature sender
r enoved.

Engi ne water tenperature switch
removed.

Val ve cover and rocker arm assenbly
r enoved.

Mani f ol ds renoved.
Fuel injectors renpved.

Tur bochar ger renpved.

Go to sheet 3
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-4,  Cylinder Head Assenbly with Valves. (Sheet 3 of 18)
REMOVAL
1. Using a flat tip screwdriver, dis-
connect hose (1) in top, right front

of engine

2. Using a standard pipe wench or slip
joint pliers, remove valve (2) and

tee (3).
3. Using a 13/16" socket and socket PRY BAR
wrench handl e, renove 20 bolts (4) CRANKCASE
and washers (5) in top of engine. i 2

4, Insert a pry bar at front, left side
of cylinder head (6) between
i ndentation and crankcase. Pry with
rolling notion to break seal formed
by head gasket seal ant.

I WARNING I

Wei ght of cylinder head assenbly
with valves is 200 |bs. Use
adequate hoist and adjustable
lifting beam for renoval and
installation. Keep area clear of
unnecessary personnel. Failure to
follow this procedure could result
in SEVERE | NJURY.

ADJUSTABLE LIFTING BEAM

5. Attach hoist and adjustable lifting
beamto two lifting brackets (20) and
remove cylinder head (6). Supporting
cabl es or chains should be parallel
to each other and as near
perpendi cular to cylinder head (6) as
possi bl e. Cylinder head (6) mnust be
pl aced on wood bl ocks to protect
val ves and deck.

6.  Using a gasket scraper or putty
knife, renove and discard gasket (7).

Go to sheet 4
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T™ 10-3930-643-34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4, Cylinder Head Assenmbly with Valves. (Sheet 4 of 18)

DI SASSEMBLY/ CLEANI NG/ | NSPECTI ON

NOTE

I dentify valves (exhaust valves-
smal | head or intake valves-large
head) and their |ocations. Al
valves are to be installed in the
same location from which they were
r enoved.

7. Using a valve spring lifter tool
conpress springs (11) and renove 24
keys (8), 12 rotors (9), shields
(10), springs (11) and spring seats
(12).

8. Remove 12 rotors (9), shields (10),
springs (11) and spring seats (12).

9. Renove six exhaust valves-small head L
(13) and intake val ves-large head 1

(14) from bottom of cylinder head
(6).

NOTE

If valve cannot be renpved easily,
i nspect for burrs. If burr
exists, renove wWith a hone to
prevent valve gui de damage

Go to sheet 5
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ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-4.

Cylinder Head Assenbly with Valves. (Sheet 5 of 18)

DI SASSEMBLY/ CLEANI NG | NSPECTI ON

10.

I WARNING I
e TOXI ¢ FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. War protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. | f
contact with eyes is made, flush
with cold water and seek nedical

attention immediately. If contact
with skin or clothing is made,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

e COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip

guardi ng and personal protective
equi pnent  (goggl es/shield, gloves,

etc.).

After any machining operation or
i nspection such as Magnafl ux,
clean parts with P-D-680 and dry
with conpressed air. Failure to
do so will result in premature
engine failure.

Renove deposits from upper and |ower
deck of cylinder head (6) using

cl eaning solvent P-D-680. Refer to
[paragraph 2-8]

TM 10- 3930- 643- 34

Go to sheet 6
4-33



T™M 10-3930- 643- 34

ENG

4-4.

NE, FUEL, EXHAUST AND COCLING TROUBLESHOOTI NG AND MAI NTENANCE.

Cylinder Head Assenbly with Valves. (Sheet 6 of 18)

DI SASSEMBLY/ CLEANI NG/ | NSPECTI ON  (cont)

11.

12.

13.

14.

15.

16.

Usi ng cl eaning sol vent P-D- 680 and
brass wire brush, clean bores. Do not
clean valve guides with a brass wre
brush. Blow out carbon deposits with
conpressed air.

Clean valve guides with cleaning
solvent P-D-680 and a nylon brush
that has a slightly larger dianeter
than guide 1.D. Insert brush into
guide and with a turning notion, run
brush through to insure renoval of
gum carbon deposits and rust
preventive.

O ean six exhaust valves-small head
(13) and intake val ves-large head
(14) with cleaning solvent P-D 680
and a brass wire brush. Renove any
burrs from stem and grooves with
crocus cloth.

Dry all parts with conpressed air.

I nspect cylinder head (6) for cracks
usi ng Magnaflux or dye penetrant
et hod.

NOTE

If cracks are found, cylinder
head must be repl aced.

Using a 9/16” socket and socket
wrench handle, install injector

nozzles, thernostat housing plate,
bottom pressure plate and new gasket
(7). Plug ports for water tenpera-
ture and sending switches.

Go to sheet 7
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-4.

Cylinder Head Assenbly with Valves. (Sheet 7 of 18)

DI SASSEMBLY/ CLEANI NG | NSPECTI ON

17.

18.

19.

20.

Attach fitting, pressure gage and
hose to thernmostat housing plate.
Run hot water into cylinder head (6)
at 25 psi.

(bserve cylinder head (6) for |eakage
at injection nozzle sleeve flanges,
upper deck, |ower deck, ports and
seat insert areas.

I nspect |ower deck for flatness. Use
a straight edge long enough to span
both [ength and width of cylinder
head (6). Follow checking pattern
shown. Insert feeler gage under each
poi nt shown.

NOTE

Cylinder head nust be replaced if
0. 003 inch feeler gage can be
inserted under straight edge
across length or wdth. Sudden
changes in contour such as
scratches, gouges, etc., nust not
exceed 0.002 inches in depth.

Renmove and discard six sleeves (15)
with slide hanmer and nozzle sleeve
pul | er adapter.

Go to sheet 8
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TM 10-3930- 643- 34
ENG NE, FUEL,

4-4, Cylinder Head Assembly with Val ves.

DI SASSEMBLY/ CLEANI NG/ | NSPECTI ON  (cont)

21. Place six new sleeves (15) in
cylinder bores and position
installing tool. Keep tool centered
and tap squarely with brass hammer
until six sleeves (15) are bottoned
in bores.

22. Inspect 12 coolant directors (16).
Replace if |oose or restricted. If
required, coolant directors (16) nay
be renoved using a slide hammer with
a small enough jaw to hook under
coolant directors (16) opening.

23. Install new coolant directors (16),
as shown, if renoved, by tapping into
place with a small hammer and bl ock.
Recess 0.06 inches bel ow bottom deck
of cylinder head (6).

24, Aim 12 new cool ant directors (16), as
shown.

25. Inspect six exhaust valves-small head
(13) and intake val ves-1large head
(14) for excessive wear, burn marks,
war page, pitting or scuffing at valve
stem grooves, valve stems and heads.
Repl ace if bent, worn, burned,
war ped, pitted or scuffed.

26. Measure valve stem diameter in two
pl aces, as shown. Valve stem shoul d
be 0.3718 inches.

NOTE

I[f stemis nmore than 0.001 inches
undersi ze, replace valve.

CHECK DIAMETER OF STEM
AT TWO POINTS

Go to sheet 9
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-4.  Cylinder Head Assenbly with Valves. (Sheet 9 of 18)

DI SASSEMBLY/ CLEANI NG | NSPECTI ON FACE VALVE STEM GROOVES

27. Check valve stem ends. If worn,
grind ends square.
_ ( | ‘
28. Resurface valve face angle, if s
necessary. Mai ntain val ve face \ \

margin, as shown. A mninmum margin HEAD STEM
nmust be maintained of 0.088 inches MARGIN

for intake valves-large head (14) and
0.045 inches for exhaust valves-snall
head (13).

29. Mintain valve face angles, as shown.
Val ve must be replaced if nore than

0.008 inches of stock is renoved or INCOI?RECT INCORRECT
margin falls  below mininmum KR
specification in Step 31. MARGIN T

30, After resurfacing, check valve face
runout with dial indicator.

CORRECT
NOTE
Val ve must be replaced if total
indicator reading is greater than
0. 002 inches.
m
31. Check valve face contact wth
Prussian blue. Bluing should appear
around entire contact surface of
valve face and valve seat. |If bluing S >
does not appear around entire contact \
surface, angles do not match. Valve INTAKE = AUST h'd
seats nust be resurfaced. 300-00" EXH 45%-00°
300-15" 450-15"

Go to sheet 10
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T™ 10-3930-643- 34

ENG NE, FUEL,

4-4.

Cylinder Head Assenbly with Valves.

DI SASSEMBLY/ CLEANI NG | NSPECTI ON  (cont)

32.

33.

34.

35.

Recheck val ve face contact with
Prussian blue if valve seats are
resurfaced.

Pl ace valves in proper guides and

position dial indicator against stem
Rai se val ve approximtely 0.5 inches.
Move val ve against and away from dial
indicator parallel to cylinder head

(6).
NOTE

If total indicator reading is nore
than 0.004 inches, send cylinder
head to Ceneral Support.

Check val ve seat for correct wdth,
as shown. If necessary, correct

width by grinding top edge of valve
seat with a stone of smaller angle

(preferably 15 degrees) than valve
seat .

NOTE

If valve does not seat properly
after resurfacing valve seats,
cylinder head nust be sent to
CGeneral Support.

Insert valves in cylinder head (6).
Invert cylinder head (6). Pl ace

straight edge across valves. Measure

di stance from valves to straight
edge. Distance should be 0.000 to
0.014 inches. If necessary, grind
seat to different angle to obtain
correct distance.

Go to sheet 11
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ENG NE, FUEL,

4-4.

Cylinder Head Assenbly with Valves

DI SASSEMBLY/ CLEANI NG | NSPECTI ON

36.

37.

38.

39.

40.

41.

42.

43.

44,

NOTE

Val ve springs are tested on spring
tester.

Check 12 springs (11)
seats (12) for rust,
cracks. Replace if
cracked.

and spring
pitting and
rusted, pitted or

Measure free length of springs (11).
Free length should be 2.34 inches.

Apply 66 to 70 Ibs. pressure to
springs (11) in spring resiliency
tester and neasure length (maximum
length with valve open). Spring (11)
| ength should be 2.007 inches.

Apply 156 to 164 |bs.
springs (11) in spring _
tester and measure |length (mnimm
length with valve open). Spring

| ength should be 1.552 inches.

pressure to
resiliency

I nspect 24 keys (8) inside rib and
outside of 24 keys (8). Replace if
wor n.

Inspect 12 rotors (9). Place springs
(11) with rotor (9) in spring tester.

Pl ace ball bearing between rotor and
ram of spring tester.

Compress valve spring (11) and
observe notion of rotor. Rot or
shoul d turn count ercl ockwi se
Repl ace rotors which do not turn

Check oil seal on rotor for wear.
Repl ace rotor with worn seal

T™ 10-3930-643- 34

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE

(Sheet 11 of 18)

SPRING
RESILIENCY
TESTER

SPRING
RESILIENCY
TESTER

Go to sheet 12
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4. Cylinder Head Assenbly with Valves. (Sheet 12 of 18)

DI SASSEMBLY/ CLEANI NG | NSPECTI ON  (cont)
45, Using a ball peen hanmer and flat

punch, a 13/16" socket, a socket 21
wrench handle, 2-7/16" nuts and two 2 \
5/8” open end wenches, renove SiXx &
plugs (17 and 18), sleeves (19), 2 §

and 12 studs (20).

46. Using a 13/16”" socket and socket
wrench handle, renove two bolts
(21) and brackets (21a).

« TOXI C/ FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \ar protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent s
used or stored. Avoi d cont act
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention immediately. |f contact
with skin or clothing is nmade,
flush with cold water. If you
becone dizzy while using cleaning
sol vent, get fresh air

i medi ately.

« COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guarding and personal protective
equi prent  (goggl es/ shield, gloves,
etc.).

47. Cean all other parts with cleaning
solvent P-D-680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

48. Inspect all parts. Refer to
[paragraph Z2-9l

Go to sheet 13
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-4,  Cylinder Head Assembly with Valves. (Sheet 13 of 18)

ASSEMBLY

49. Using a 13/16” socket and socket
wench handle, install two brac-
kets (21a) and bolts (21).

50, Coat 12 studs (20) with anti-seize
conpound.

51. Coat back and sides of plugs (18 and
17) with silicone sealant.

52. Using two 7/16" nuts and two 5/8”
open end wenches, a 13/16" socket,
socket wench handle and ball peen
hamrer, install 12 studs (20), six
sleeves (19) and plugs (18 and 17).

53.  Coat six intake valves-large head
(14) and exhaust val ves-small head
(13) with clean engine oil.

NOTE

Val ves nust be installed in sane
| ocation from which they were
renoved

54. Install valves from bottom of
cylinder head (6).

55. Using a valve spring lifter tool,
install 12 spring seats (12), springs
(11), shields (10) and rotors (9) on
val ve stens.

56. Conpress valve springs (11) with
valve spring lifter and install 24
keys (8). If necessary, tap top of
valves with rubber or plastic mallet
to seat keys (8).

Go to sheet 14
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4, Cylinder Head Assembly with Valves. (Sheet 14 of 18)

| NSTALLATI ON

NOTE

Before installing cylinder head, O
check cylinder sleeve protrusion
on crankcase, refer to paragraph O
13- 3. If protrusion above
crankcase is less than 0.002 to
0.005 inches, return crankcase to
CGeneral Support. O
57. Install new gasket (7) in top of IO

engi ne. New gasket (7) is provided 7\ .
with preneasured sealant. Do not use ‘

gasket cenent. Cylinder head (6)

transfer may be adversely affected.

58. Insure that gasket (7) surfaces on PREMEASURED
cylinder head (6) are clean and dry. SEALANT
COVPRESSED Al R HAZARD ADJUSTABLE LIFTING BEAM

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guarding and personal protective
equi prent  (goggl es/shield, gloves,
etc.).

59. Blow out holes in cylinder head (6)
and crankcase with conpressed air.

NOTE

Bolt holes nust be free of foreign
matter to prevent hydrostatic |ock
and possible block cracking Wwhen
bolts are tightened.

Go to sheet 15
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-4, Cylinder Head Assenbly with Valves. (Sheet 15 of 18)
| NSTALLATI ON

60. Attach adjustable lifting beam and
hoist to two lifting brackets (20).
Supporting cables or chains should be

parallel to each other and as near 5

perpendi cular to cylinder head (6) as

possi bl e. $ ,
61. Install cylinder head (6). Be sure :

to maintain gasket (7) alinenent
during installation.

62. Lubricate bolt threads and head
seating areas with clean engine oil

PRY BAR
63. Install 20 washers (5) and bolts (4). CRANKCASE 2
Do not tighten. 3

64. Using a standard pipe wench or slip
joint pliers, install tee (3) and
valve (2) in top, right front of
engi ne.

65. Using a flat tip screwdriver, connect
hose (1).

66. Install rocker arm assenbly on cylinder
head (6), refer to paragraph 4-6)

NOTE

Rocker arm nounting bolts are
included in tightening sequence
with 20 cylinder head nobunting
bol ts.

Go to sheet 16
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4, Cylinder Head Assenbly with Valves. (Sheet 16 of 18)
| NSTALLATI ON (cont)

67. Using a 1/2" drive torque wench,
tighten bolts (4) to 110 | b-ft
foll owing sequence A

68. Check two end rocker arms for freedom

. FRONT
of notion. EXHAUST SIDE
69. Tighten bolts (4) to 155 Ib-ft T S T S S SR
fol | owi ng sequence A w oo T s T e et g
70. Tighten bolts (4) in rows to 165 INTAKE SIDE
| b-ft follow ng sequence B. SEQUENCE A
NOTE
FRONT
Return vehicle to original EXHAUST SIDE
equi pnent condi ti on. T zo]
? 8 9 10 n 12 1
] 72 3 4 $ L]
71. Operate engine under |oad for at INTAKE SIDE
I6ig?tloone hour, refer to TM 10-3930- SEQUENCE B

72. Retighten cylinder head bolts accord-
ing to procedure given in step 69.

Go to sheet 17
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ENG NE, FUEL

4-4.

Cylinder Head Assembly with Valves

ADJUSTNMENT

73.

74.

75.

NOTE

«Adjustnent is to be nade on a
war m engi ne

«All valves are adjusted by only
cranking the engine twice.

Renove val ve cover, refer to par
graph 4-6.

a-

Turn crankshaft until nurmber one
piston is on the conpression stroke

and timng pointer on front cover
inline with the TDC mark (pin)
vi bration danper.

Do not adjust valves with engine
r unni ng. Severe danmmge can result
if feeler gage is inserted between
valve and valve lever due to close
clearance of valve to piston.

NOTE

Be sure that the number one piston
is on the conpression stroke.

is
on

Turn both push rods by hand unti
both val ves are cl osed. Valves are

cl osed when push rods are |oose
can be turned easily.

and

TM 10- 3930- 643- 34

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE

(Sheet 17 of 18)

WITH

ADJUST VALVES

No. | Pistan at T.C.C. (Compression| 1

] ]
No. 6 Piston at T.0.C. {Compresson) 1 Tﬁ I 4

VALVE ARRANGEMENT

Go to sheet 18
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-4. Cylinder Head Assenbly with Valves. (Sheet 18 of 18)

ADJUSTMENT (cont)

76.  Adjust val ves. Six valves are
adj usted when No. 1 piston is at TDC
(conpression) and remaining six are

. . ¥ WITH ADJUST VALVES i
adj ust ed Men No. 6 piston-is at TDC AT I O AN N 0 A B S R
(Corrpr essi On) . Refer to Val ve No 6 Piston at T D C. (Comprussion) [ T 147 s| [ Tefs ] In [
Arrangement illustration for

nunbering sequence of valves which
correspond to the chart.  Nunbers 1,

3, 5 7, 9 and 11 are intake valves _ FRON REAR
and nunmbers 2, 4, 6, 8, 10 and 12 are I 3 s s e A | * w "o
77.  Tighten adjusting screw nuts to 20
I b-ft.
8. Install valve cover, refer to para-
graph 4-6.

END OF TASK
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-5.  Vibration Danper. (Sheet

This task covers: a. Renoval
c. Installation

h. eaning/lnspection

I NI TIAL SETUP

Tool s

Tool Kit, General Mechanic’'s
Aut oot i ve
NSN 5180-00-177-7033

Shop Equi pnent, Machine
Shop : Field Maintenance,
Basic, Less Power
NSN 3470-00- 754- 0708

Test Equi prent
D al indicator

Materi al s/ Parts

Cl eaning solvent P-D 680

(App._C] Item 5)
Clean cloth [App._Q Item 24)

No. 2 Pernatex seal ant

[App._C Item 26)
.
BOHCH) to 125 Ib-ft.

EQUI PMENT CONDI TI ON

Ref er ences
TM 10- 3930-643-20

Condi tion Description
Drive belts renoved.

Go to sheet 2
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T™ 10-3930-643-34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-5.  Vibration Danper. (Sheet 2 of 4)
REMOVAL
NOTE
Before removing vibration danper,
check for wobble using dial

indicator. If wobble exceeds 0.06
inch total indicator reading,

DIAL

replace vibration danper. INDICATOR
1. Using a 9/16” socket and socket

wrench handle, remove four bolts (1),

washers (2) and plate (3) in front, _

bottom of engine.

VIBRATION

2. Using a 3/4” socket and socket wrench DAMPER

handl e, renove three bolts (4) and

plate (5).

3. Pull vibration danper (6) and key (7)
of f crankshaft using puller.

4.  Renove spring washer (8).

Use care during renoval to avoid
damagi ng the vibration danper hub.

5. Rermove wear sleeve (9) from vibration
damper (6) using chisel to split wear
sleeve (9). Renobve wear sleeve (9)
only if it is worn, scratched or
ni cked.

Go to sheet 3
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-5.  Vibration Danmper. (Sheet 3 of 4)
CLEANI NG | NSPECTI ON

« TOXI C/ FLAMVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. War protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention immediately. |f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

« COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent (goggl es/shield, gloves,
etc.).

6. Cean all parts with cleaning solvent

P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

7. Inspect all parts. Refer to para-
graph 2-9.

Go to sheet 4
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-5.  Vibration Danper. (Sheet 4 of 4)

| NSTALLATI ON CHAMFER ON 0.D.
= TO BE LOCATED AT
8. Using sleeve installer, press wear S THIS END

sleeve (9) on vibration damper (6).

9. Install spring washer (8) in bottom
front of engine.

ANNNNY
N

s e SLEEvE

TO SHOULDER OF HUB

«Do not attenpt to install
vi bration danper cold.

«Do not heat vibration damper for
nore than one hour to avoid
damage to the elastic nenber.

10. Heat vibration danper (6) in boiling
wat er .

11. Lightly coat key (7) and keyway area
with No. 2 Permatex seal ant.

12. Using a ball peen hammer, install key
(7) and vibration danper (6).

13. After installing vibration danper

(6), renpve excess No. 2 Pernatex
seal ant from mounting surfaces.

14.  Using a 3/4" socket and socket wench
handl e, install plate (5) and three
bolts (4). Tighten three bolts (4)
to 125 I b-ft.

15. Using a 9/16”" socket and socket
wench handle, install plate (3),
four washers (2) and bolts (1).

NOTE

Return MLOA Forklift to original
equi prent  condi ti on.

END OF TASK
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-6. Rocker Arm Assenbly and Valve Cover. (Sheet 1 of 9)

This task covers: a. Renoval

b. Disassenbly

c. deaning/lnspection d. Assenbly

e.

Installation

f.  Adj ust nent

I NI TI AL SETUP

Tool s

Tool Kit, Ceneral Mechanic's

Aut onot i ve
NSN 5180-00-177-7033
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Field Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705
Shop Equi pnent, Autonotive
Mai nt enance and Repair:
Field Mintenance
NSN 4910- 00- 919- 0076
1-1/2" Open end wench
NSN 5120- 00- 184- 8489

Material s/ Parts
Cl eaning solvent P-D 680

(App.—<C] Item 5)
Clean cloth [(App._ 0 Item 24)
Smal | tag (App._G, Item 28)
Li qui d gasket, Type |
(App._C Item 14)
Gasket
Preformed packing (6)

Tor ques .
Bo %l (7) to 26 in-1bh.

Stud (9) to 26 in-Ib.

Bolt (13) to 110 Ib-ft. and
165 I b-ft.

Nut (24) to 20 |b-ft.

EQUI PMENT CONDI TI ON

Ref er ences
TM 10- 3930-643-20

Condi tion Description

Engi ne top access cover renoved.

Crankcase ventilation and mounting
removed.

Go to sheet 2
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND OOOLING TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-6.  Rocker Arm Assenbly ang valve Cover. (Sheet 2 of 9)
REMOVAL 3
NOTE
Tag all hose and tube zssenblies

before disconnecting to aid in
installation.

1. Using a flat tip screwdriver, |oosen
clanps (1 and 2) on top of engine.

2. Renove tube assenbly (3).

3. Using a 1/2" socket and socket
wrench handl e, renove nut (4),

washer (5) and clamp (6). ush
hose assenbly (7) to side OF

engi ne.

4. Rermove five bolts (8), prefornmed
packings (9), stud (10), prefornmed

packing (11), access cover (12)
and gasket (13). Discard five
preformed packings (9), preforned
packing (11) and gasket (13).
Renove all gasket material from
mounting surfaces.

5  Using a 9/16" socket and socket

wrench handle, renove six bolts
(14), washers (15) and items 17
through 26 as an assenbly.

6. Rermove 12 push rods (16) from
cyl i nder head.

Go to sheet 3
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ENG NE, FUEL,

4-6.

Rocker Arm Assenbly and Val ve Cover.

DI SASSEMBLY

NOTE

Take note of the position of the
rocker arns to aid in installation.

Using internal snap ring pliers or
small flat tip screwdriver, renove
retaining ring (17), 12 rocker arms
(18), six brackets (19), five
springs (20) and retaining ring
(21).

Using a small flat drift punch and
hammer, renove plugs (22 and 23)
from shaft (24).

Using a flat tip screwdriver and
9/ 16" open end wrench, renove
setscrew (25) and nut (26) from
rocker arm (18).

(Sheet 3 of 9)

’

-

1

TM 10- 3930- 643- 34

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

2
e
/GWKN

a4

Go to sheet 4
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TM 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-6.

Rocker Arm Assenbly and Valve Cover. (Sheet 4 of 9)

CLEANI NG | NSPECTI ON

10.

11.

« TOXI ¢/ FLAMVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. War protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. | f
contact with eyes is made, flush
with cold water and seek nedical

attention inmediately. [ f contact
with skin or clothing is made,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mmedi atel y.

« COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi prent  (goggl es/ shield, gloves,
etc.).

Clean all parts with cleaning solvent

P- D- 680. Dry thoroughly wth
conpressed air. Refer to paragraph
2-8.

I nspect shaft (22) for rocker arm
wear and on flat surface for
straightness. Replace shaft (22) if
worn or bent.

Go to sheet 5
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE

4-6. Rocker Arm Assenbly and Valve Cover. (Sheet 5 of 9)

CLEANI NG | NSPECTI ON

12.  Inspect setscrew (25) for wear at
contact surface and for thread wear.
Repl ace worn setscrew (25).

13.  Inspect valve stem contact surface
on 12 rocker arms (18). Replace

rocker arnms (18) if severely worn. n

14.  Measure outside dianmeter of five \\;;>§r
springs (20). Qutside dianeter 2 22
shoul d be 1.02 inches. \\\;'—15 : \\\at::::ﬁ

15. Measure free length of five springs
(20). Length should be 4.06 inches. ' 20

16. Using a spring resiliency tester, 18 3
apply 7 Ib. conpression load to five
springs (20) and neasure test

length. Length of five springs (20)
shoul d be 2.07 inches.

17.  Inspect all other parts. Refer to
[paragraph 2-9]

ASSEMBLY

18. Using a flat tip screwdriver and 9/16”
open end wench, install nut (26) and

setscrew (25) on rocker arm (18).

19. Apply liquid gasket to threads on
plugs (23 and 22) and in shaft (24)
and install plugs (23 and 22) in shaft
(24).

Go to sheet 6
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T™ 10-3930-643-34
ENG NE, FUEL, EXHAUST AND COCOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-6. Rocker Arm Assenbly and Valve Cover. (Sheet 6 of 9)

| NSTALLATI ON
20. Slide spring (20) to center of shaft 23\%&’
(24). Position shaft (24) with side -

marked TOP up, as shown. zz\a‘yﬁ
2

21.  Install two rocker arms (18) on each - 4
side of spring (20). Adjusting screw
must be toward assenbler, as shown. @(Q 20
AT} "19
1

22. Install two brackets (19) on each
end of spring (20) next to two
rocker arms (18). Tapped hol e nust
be away from assenbler and the bolt
hol es nust aline with notches in
shaft (24).

23. Install four springs (20), ten
rocker arns (18) and four brackets

(19). CObserve order of assenbly,
as shown.

FRONT BRACKET SPRING REAR
4 3 2 1
bt 1
,\ i e ” 5] CU.‘] !
2 A 03
S e € © ©
INT EXH INT/EXH INT
RETAINI ROCKER 7/
RING

ARM

24,  Using internal snap ring pliers,
install retaining rings (21 and
17).

Go to sheet 7
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ENG NE, FUEL,

4-6. Rocker Arm Assenbly and Valve Cover.
| NSTALLATI ON

25. Install 12 push rods (16) in

26.

cyl inder head.

Bolts nust be tighten evenly to
avoid bending shaft,

Using a 9/16" socket and socket
wench handle, installitens (26
through 17) as an assenbly, six
washers (15) and bolts (14). Tighten
six bolts (14) in tw stages to 110

I b-ft and 165 |b-ft.

NOTE

It is necessary to adjust the
rocker arm assenbly before
completing the installation
procedure.

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

(Sheet 7 of 9)

TM 10-3930- 643- 34

Go to sheet 8
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-6.

Rocker Arm Assenmbly and Valve Cover. (Sheet 8 of 9)

ADJUSTMENT

CAUTION

Do not adjust valves w th engine
running. Severe damage can result
from inserting feeler gage between
val ve and rocker arm because of
limted clearance.

NOTE

Al valves are adjusted by crank-
ing the engine twice. Perform
valve lash adjustnent wth the
engine at any tenperature above

freezing.
27.  Turn crankshaft on bottom front of
engine until exhaust valve closes on
No. 1 cylinder. Continue turning
until TDC mark (pin) on vibration
danper is in line with timng pointer
on front cover. No. 1 piston will be
on conpression stroke.
VALVE LASH ADJUSTMENT CHART
ENG NE | NTAKE EXHAUST
ENG NE  Serial No. In. [n.

DT 466B 110913 and bel ow 0. 020 0. 025

DT-466B 110914 and above 0.025 0. 025

Go to sheet 9
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-6. Rocker Arm Assenbly and Valve Cover. (Sheet 9 of 9)
ADJUSTMENT

28. Using a flat tip screwdriver, a 9/16” § 4
open end wench and a feeler gage,
adj ust rocker arm numbers 1, 2, 3, 6,
7 and 10 in top of engine, refer to
Val ve Lash Adjustment Chart.

29.  Turn crankshaft on bottom rear of

engine until No. 6 piston is at TDC
(conpression) which is one conplete
revol ution of vibration danper,

30. Adjust rocker arm nunmbers 4, 5, 8, 9,
11 and 12, refer to Valve Lash
Adj ustnent Chart.

3. Using a flat tip screwdriver, a 9/16”
open end wench and a feeler gage,
tighten 12 nuts (26) to 20 |b-ft.

NOTE

If valve are in correct adjustnent,
proceed to installation.

[ =)

| NSTALLATI ON 1

32. Using a 1/2" socket and socket wench
handl e, install new gasket (13),
access cover (12), new preformed
packing (11), stud (10), five new

preformed packing (9) and bolts (8). Q
Tighten bolts (8) and stud (10) to 26 ¥
I b-ft. =

33. Position hose assenmbly (7) and using
a 1/2" socket and socket wench
handl e, install clamp (6), washer (5)
and nut (4).

34. Install tube assenbly (3).

35. Using a flat tip screwdriver, tighten
clanps (2 and 1).

NOTE

Return MLOA Forklift to original END OF TASK
equi prent  condi tion.
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-7. Q1 Pan,(Sheet 1 of 4)

This task covers: a. Renoval b. C eaning/lnspection
c. Installation
I NI TI AL SETUP
Tool s Material s/ Parts
Tool Kit, General Mechanic's Cleaning sol vent P-D-680
Aut omot i ve (App._CJ Item 5)
NSN 5180- 00- 177- 7033 dean cloth Item 24)
Shop Equi prent, Autonotive Gasket
Mai nt enance and Repair:
Fi el d Maintenance, Basic, Torgueg
NSN 4910- 00- 754- 0705 Drain plug (4) to 33 IDb-ft.

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Field Mintenance
NSN 4910- 00- 919- 0076

1-1/2" Open end wench
NSN 5120- 00- 184- 8489

EQUI PMENT CONDI TI ON

Ref er ences Condi tion Description

LO 10-3930-643-12 Q| drained.

TM 10- 3930- 643- 20 Ol drain line and fittings renoved.
[Paragraph 4-716] Fuel tank renoved.

Go to sheet 2
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-7. G| Pan. (Sheet 2 of 4)

REMOVAL

1. Using a 1/2" socket, socket wrench
handle and a putty knife, renove 34
bolts (1), oil pan (2) and gasket (3)
from bottom of engine. Di scard
gasket (3). Remove all gasket
material from nounting surfaces

2. Using a 1-1/4" socket and socket
wrench handle, renmove drain plug (4)
and washer (5) fromoil pan (2).

Go to sheet 3
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T™ 10-3930-643-34

ENG

4-7.

NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

Ol Pan. (Sheet 3 of 4)

CLEANI NG | NSPECTI ON

G t
4-62

I WARNING I
« TOXI ¢/ FLAMVABLE

Dry cleaning solvent P-D 680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \Wear protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. | f
contact with eyes is made, flush
with cold water and seek nedical

attention inmmediately. [ f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

« COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent  (goggl es/ shield, gloves,

etc.).

Clean all parts with cleaning solvent
P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

I nspect all parts. Refer to para-
graph 2-9.

0 sheet 4

(cont)



T™M 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-7. QG| Pan. (Sheet 4 of 4)

| NSTALLATI ON

5. Using a 1-1/8" socket and socket
wrench handle, install washer (5) and
drain plug (4) in oil pan (2).
Tighten drain plug (4) to 33 Ib-ft.

6. Using a 1/2" socket and socket wrench
handl e, install new gasket (3), oil
pan (2) and 34 bolts (1) in bottom of
engine. Tighten bolts (1) to 20
| b-ft.

NOTE

Return MLOA Forklift to original
equi prent condi tion.

END OF TASK

e RS S 4
-t /:2_. ) =
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-8. QI Filter Base. (Sheet 1 of 4)

This task covers: a. Renoval b. Ceaning/lnspection
c. Installation

I NI TIAL SETUP

Tool s Test Equi pnent

Tool Kit, General Mechanic’'s
Aut onoti ve
NSN 5180-00-177-7033

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fiel d Maintenance
NSN 4910- 00- 919- 0076

Spring Resiliency Tester
NSN 6635-00- 641- 7346

Material s/ Parts
Cleaning solvent P-D 680

(App._<C] Item 5)
Clean cloth [(App._ 0, Item 24)
Smal|l tag [App._Q, Item 28)

Teflon thread seal ant

(Aop._C] Item 31)
Gasket (2)

Tor ques

Plug (7) to 50 Ib-ft.

EQUI PMENT CONDI TI ON

Ref er ences
™M 10- 3930-643- 20

Condi tion Description

Gl filter elenents renoved.

Go to sheet 2
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T™ 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-8. O Filter Base. (Sheet 2 of 4)

REMOVAL
NOTE

Tag all hose and tube assenblies
before disconnecting to aid in
installation.

1. Using a 3/4” open end wench,
di sconnect turbocharger oil line (1)
on front, left side of engine.

2. Using a 9/16” socket and socket
wrench handl e, remove six bolts (2),
washers (3), oil filter base (4) and
gasket (5). Discard gasket (5).
Renove all gasket material from
mounting surfaces.

NOTE

«On vehicles S/N 2001 and above,
slide oil filter base and gasket
out from behind oil sanpling
val ve bracket.

«Do not mx bolts with any other
har dwar e. One bolt hole
connects oil pressure gallery
and requires special bolts to
prevent | eaks.

OIL SAMPLING
3. Using a 3/4" open end wench, renove VALVE BRACKET
el bow (6).

4, Using a 5/8" socket and socket wench
handl e, remove plug (7), gasket (8),
spring (9) and check valve (10).

Di scard gasket (8). Rerove al |
gasket material from nounting
sur f aces.

Go to sheet 3
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cent)

4-8. QI Filter Base. (Sheet 3 of 4)

CLEANI NG | NSPECTI ON

« TOXI C/ FLAMVABLE

Dry cleaning solvent P-D 680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. War protective
goggl es and gloves. Do not snoke
or allow open flanmes or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention imediately. |f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi atel y.

¢ COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.

Use only with effective chip OIL SAMPLING
guarding and personal protective VALVE BRACKET
equi prent  (goggl es/ shield, gloves,

etc.).

5, Cean all parts with cleaning solvent

P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

6. Inspect oil filter base (4). Replace

if cracked, warped, distorted or
damaged. Check inlet and outlet
passages for dirt or bl ockage.
Renove bl ockage or replace.

7. Inspect check valve (10). Replace if
worn or damaged.

8. Using a spring resiliency tester,
neasure free length of spring (9).
Free length should be 2.075 inches.

Go to sheet 4
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-8. QG| Filter Base. (Sheet 4 of 4)

CLEANI NG | NSPECTI ON

9. Apply test load of 6.12 Ib-ft to
spring (9).

10. Measure test length of spring (9).
Test length should be 0.927 inches.

11. Replace spring (9) if free or test
| ength does not neet specifi-
cations.

12. Inspect all other parts. Refer to
[paragraph 2-9/

| NSTALLATI ON

13. Using a 5/8" socket, socket wench
handl e and torque wench, install
check valve (10), spring (9), new
gasket (8) and plug (7). Ti ghten
plug (7) to 50 | b-ft.

14.  Using a 3/4” open end wench, coat
threads of elbow (6) with sealant and
install elbow (6).

NOTE

On vehicles S/N 2001 and above,
slide gasket and oil filter behind
oi | sampling valve.

15, Using a 9/16” socket and socket
wench handle, install new gasket
(5), oil filter base (4), six washers

(3) and bolts (2) on front, left side
of engine.

16. Using a 3/4” open end wench, connect
turbocharger oil line (1).

NOTE

Return MLOA Forklift to original
equi prent condi tion.

END OF TASK

TM 10- 3930- 643- 34
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TM 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-9. O Cooler. (Sheet 1 of 5)

This task covers: a. Renoval
¢c. Testing

b. Ceaning/lnspection
d. Installation

NI TI AL SETUP

Tool s

Tool Kit, General Mechanic’s
Aut onpt i ve
NSN 5180-00-177-7033

Shop Equi pment, Autonotive
Mai nt enance and Repair:
Field Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Field Maintenance
NSN 4910- 00- 919- 0076

Material s/ Parts

Cl eaning solvent P-D 680
(App._C] Item 5)

Cean cloth [App._Q Item 24)

Ol cooler pressure plate (2)
(App_D] Item D-5)

Seal (4)

Preformed packing (4)

Nut (4)

Tor ques

Except for special torques shown,
all fasteners are tightened to
standard torques. Refer to

EQUI PMENT CONDI TI ON

Ref er ences
LO 10-3930-643-12

1M 10- 3930-643- 20

Condi ti on Description
Q| drained.

Cool ant drai ned.
Left side engine access cover renoved.

Go to sheet 2
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ENG NE, FUEL,

4-9. QG| Cooler. (Sheet 2 of 5)

TM 10- 3930- 643- 34

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

REMOVAL

1. Using a flat tip screwdriver, |oosen

four clanps (12) and renove hose
assenbly (I).

2. Using a 9/16" socket and socket
wrench handle, renmove four bolts (2),
| ock washers (3), washers (4) and oil

cooler (5) fromleft side of engine.

Usi ng a gasket scraper
kni f e,

(6).

Renove two connectors (7)
preformed packings (8).
preformed packings (8).

or putty
renove and discard two seals
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-9. Q1| Cooler. (Sheet 3 of 5)
CLEANI NG | NSPECTI ON

I WARNING I
« TOXI ¢ FLAMVABLE

Dry cleaning solvent P-D680, used
for cleaning parts, is toxic and
flanmable. Use only in well
ventilated areas. \Wear protective
goggl es and gloves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. If
contact with eyes is nade, flush
with cold water and seek nedical

attention imediately. |f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mmedi atel y.

« COWRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi prent  (goggl es/ shield, gloves,
etc.).

6. Clean all parts with cleaning solvent

P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

7. Inspect all parts. Refer to para-
graph 2-9.

Go to sheet 4
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-9. G| Cooler. (Sheet 4 of 5)
TESTI NG
NOTE

Pl ugs must be installed in oil
cooler for testing.

8. Install two new seals (6) and two
pressure plates to inlet and outlet
flange of oil cooler (5), refer to PRESSURE PLATES
[Appendix_D, | Part D-5 for fabrication
of pressure plates.

9. Using a 9/16" socket and socket 1
wrench handle, install four washers
(4), bolts (2) and nuts (11).

10. Attach air hose and i merse oil
cooler (5) in water. Water should be
at 120 degrees F. 7

I WARNING I

COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip

guardi ng and personal protective
equi pnent  (goggl es/ shield, gloves,
etc.).

11. Using an air hose, apply 15 psi
pressure. No noving or grow ng
bubbl es should be visible for about
one minute. |If noving or grow ng
bubbles are present after one mnute,
repl ace cool er.

12.  Renove oil cooler (5) from water and
di sconnect air hose.

Go to sheet 5
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T™M 10-3930- 643- 34

ENG NE, FUEL,

4-9. Q| Cooler. (Sheet 5 of 5)

| NSTALLATI ON

13. Using a 9/16” socket and socket

14.

15.

16.

17.

18.

19.

4-72

wrench handle, renmove four nuts (11),

washers (4) and bolts (2).

Renmove two pressure plates and seals
(6). Discard seals (6).

Install plugs (10 and 9) in oil
cool er (5).

Install four new preforned packings

(8) and two connectors (7) in |eft
side of engine.

Position and install two new seals

(6).

Install oil cooler (5), four washers
(4), lock washers (3) and bolts (2).

Using a flat tip screwdriver, install

hose assenbly (1) and tighten four
clamps (12).

NOTE

Return MLOA Forklift to original
equi prent condi tion.

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-10. oil Pressure Regul ator Valve.

This task covers: a, Renpval
c. Installation

(Sheet 1 of 3)

b. Ceaning/lnspection

[ NI TI AL SETUP

Tool s

Tool Kit, General Mechanic’'s
Aut onoti ve
NSN 5180- 00-177- 7033
Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705
Shop Equi prent, Autonotive
Mai nt enance and Repair:
Field Maintenance
NSN 4910- 00- 919- 0076
Torque Wench
NSN 5120- 00- 643- 6364

Mat erial s/ Parts
Cl eaning solvent P-D 680

(App._Cl] Item 5)
Clean cloth [(App._d Item 24)

Preformed packing
Gasket

Tor ques
Valve cap (1) to 170 Ib-ft.

EQUI PMENT CONDI TI ON

Ref er ences
IM 10-3930-643- 20

Condi tion Description
Left side engine access cover renoved.

REMOVAL

1. Using a 1-3/4" open end wench, G -
pr ef or ned (522 ) ¥
and valve (4) > K7 @f T

remove valve cap (1),
packing (2), gasket (3)

in front, left side of
Di scard preformed packing (2) and
gasket (3). Remove al |
material from mounting surfaces.

Go to sheet 2
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TM 10- 3930- 643- 34

ENG

4-10 .

NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

Ol Pressure Regulator Valve. (Sheet 2 of 3)

CLEANI NG | NSPECTI ON

I WARNING I
« TOXI ¢ FLAMVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \Wear protective
goggl es and gloves. Do not snoke
or allow open flanmes or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. |
contact with eyes is nmade, flush
with cold water and seek nedical
attention imrediately. If contact
with skin or clothing is made,

flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mmedi atel y.

« COWRESSED Al R HAZARD

Conpressed air used for cleaning
purposes wll not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi prent  (goggl es/ shield, gloves,
etc.).

Clean all parts with cleaning solvent

P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

Inspect all parts. Refer to para-
graph 2-9.

Go to sheet 3
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T™M 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-10. G| Pressure Regulator Valve. (Sheet 3 of 3)
INSTALLATION

4. Using a 1-3/4" socket and torque
wrench, install valve (4), new

gasket (3), new preformed packing
(2) and valve cap (1) in front,

left side of engine. Tighten
valve cap (1) to 170 | b-ft.

NOTE

Return MLOA Forklift to original
equi prent  condi tion.

END OF TASK
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND

4-11. | nt ake and Exhaust

COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

Mani fol ds. (Sheet 1 of 7)

This task covers: a.  Rempval b. Ceaning/lnspection
c. Installation

I NI TI AL SETUP

Tool s Material s/ Parts

Tool Kit, General Mechanic
Aut onoti ve
NSN 5180-00-177-7033

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fiel d Maintenance
NSN 4910- 00- 919- 0076

Feel er Gage
NSN 5210- 00- 221- 1999

g O eaning solvent P-D 680

(App_C] Item 5)
Clean cloth [App._Q, Item 24)

Anti-seize conpound

(App. C] Item1)
Gasket (8)

Tor ques
Bo %Is (7) to 20 Ib-ft.

Bolts (14) to 35 |b-ft.
Nuts (16) to 60 |b-ft. and 57 Ib-ft.

EQUI PMENT CONDI TI ON

Ref er ences

Condi tion Description
Engi ne side access covers renoved.

Go to sheet 2
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLING TROUBLESHOOTI NG AND MAI NTENANCE.
4-11. Intake and Exhaust Manifolds. (Sheet 2 of 7)

REMOVAL

1. Using a 3/8" open end wench, |oosen
nut (1) and disconnect tube assenbly

(2).

2. Renove el bow (3) and ether nozzle

(4).

3. Using a flat tip screwdriver, |oosen
clanps (5), disconnect and renmove

pi pe (6) at turbocharger and intake
mani fold (9).

4, Using a 1/2” socket and socket wench
handl e, renmove 12 bolts (7), washers
(8), intake manifold (9) and gasket

(10). Discard gasket (10). enove
al | gasket material from mounting
surfaces.

2 TURBOCHARGER

Go to sheet 3
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-11. Intake and Exhaust Manifolds. (Sheet 3 of 7)
REMOVAL (cont)

5. Using 3/8" and 3/4” open end
wrenches, |oosen two bolts (11) and
nuts (12)

6. Renove two drive belts (13) from
alternator pulley. Rotate alternator
away from engine as far as possible.

7. Using a 9/16" socket, socket wench
handl e and a 9/16” open end wrench,
renove four bolts (14) and |ocknuts
(15).

NOTE

Front and rear exhaust manifolds
are removed together as a unit.

8. Using a 5/8" socket and socket w ench
handl e, remove 12 nuts (16), washers
(17), front exhaust manifold (18),
rear exhaust manifold (19), six
gaskets (20) and gasket (21).

Di scard gaskets (20 and 21). Renove
all gasket material from nmounting
surfaces.

9. Using a 7/16" socket and socket
wrench handl e, renove two pipe plugs
(22) from rear exhaust manifold (19).

Go to sheet 4
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-11.

I ntake and Exhaust Manifolds. (Sheet 4 of 7)

CLEANI NG | NSPECTI ON

10.

11.

12.

I WARNING I
« TOXI ¢ FLAMVABLE

Dry cleaning solvent P-D 680, used
for cleaning parts, is toxic and )
flammable. Use only in well

ventilated areas. War protective

goggl es and gl oves. Do not snoke

or allow open flanmes or sparks in

areas where cleaning solvent is

used or stored. Avoi d contact 3 %
with eyes, skin or clothing. If

contact with eyes is made, flush

with cold water and seek nedical

attention inmmediately. If contact

with skin or clothing is nmade,

flush with cold water. If you 18
become dizzy while using cleaning

sol vent, get fresh air

i mmedi atel y.

« COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi prent  (goggl es/ shield, gl oves,
etc.).

Usi ng hot water and conpressed air,
steam clean intake manifold (9),
front exhaust manifold (18) and rear
exhaust manifold (19). Renove all
dirt and carbon accunul ation.

Wpe drive belts (13) with clean
cloth.

Cean all other parts with cleaning

solvent P-D-680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

Go to sheet 5
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-11.  Intake and Exhaust Manifolds. (Sheet 5 of 7)
CLEANI NG | NSPECTI ON (cont) 17 16
13.  Inspect intake nmanifold (9), front

14.

| NSTALLATI ON

exhaust manifold (18) and rear
exhaust manifold (19). Replace if
cracked or distorted.

CYLINDER HEAD 1=

AREA OF
MEASUREMENT

I nspect all other parts. Refer to
[paragraph 2-9.

15.

16.

17.

18.

19.

Using a 7/16" socket and socket
wrench handle, install two pipe plugs
(22) on rear exhaust manifold (19).

Install rear exhaust manifold (19)
and front exhaust manifold (18).

NOTE

Install exhaust manifold sections
as a unit on cylinder head wthout
gasket .

Using a 5/8" socket and socket wench
handle, install 12 washers (17) and
nuts (16). Tighten nuts (16) to 60
I b-ft.

Use a 0.015 inch feeler gage to nmeasure (é\l“i”m 7+ M@H
gap between cylinder head and -
mani fold flange face. If feeler gage l\
wi || pass through area of

measurenent, as shown, replace 18 !
mani f ol d.

4 19

Using a 5/8" socket and socket wench
handl e, remove 12 nuts (16), washers
(17), front exhaust nmanifold (18) and
rear exhaust manifold (19).

Go to sheet 6
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T™ 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-11. Intake and Exhaust Manifolds. (Sheet 6 of 7)

| NSTALLATI ON

NOTE

Front and rear exhaust manifolds
are installed together as a unit.

20. Using a 5/8" socket and socket
wrench handle, install new gasket
(21), six new gaskets (20), rear
exhaust manifold (19), front
exhaust manifold (18), 12 washers
(17) and nuts (16) on left side
of engine. Tighten nuts (16) to
57 Ib-ft.

21. Apply anti-seize compound to bolts
(14) before installation.

22. Using a 9/16” socket, socket w ench
handl e, and a 9/16” open box wench,
install four locknuts (15) and bolts
(14). Tighten bolts (14) to 35
I'b-ft.

23. Install two drive belts (13) on
alternator pulleys.

24, Using a 9/16" socket and socket
wench handle, tighten two nuts
(12) and bolts (11). Refer to
TM 10-3930-643-20 for alternator
drive belt adjustnent.

Go to sheet 7
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-11.  Intake and Exhaust Manifolds. (Sheet 7 of 7)
| NSTALLATI ON (cont) TURBOCHARGER

25. Using a 1/2" socket and socket wench
handl e, install new gasket (10),
intake manifold (9), 12 washers (g
and bolts (7) in right side of
engi ne. Tighten bolts (7) to 20
I b-ft.

26. Position pipe (6), clanps (5) and
using a flat tip screwdriver, tighten
clanps (5) at intake manifold (9) and
t ur bochar ger.

27. Using a 3/8" open end wench, install
ether nozzle (4) and el bow (3).

28. Connect tube assenbly (2) and tighten
nut (1).

NOTE

Return MLOA Forklift to original
equi prent condi tion.

END OF TASK
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-12. Fuel Injectors. (Sheet 1 of 5)

This task covers: a. Renoval h. Testing/ C eaning/lnspection
¢c. Installation

NI TI AL SETUP

Tool s Mat eri al s/ Parts

Shop Equi prent, Fuel & Electrical
System Engine: Field Mintenance,
Basic, Less Power
NSN 4910- 00- 754- 0714

Shop Equi pnent, Fuel & Electrical
System Engine: Field Mintenance,
Basic, MAP only
NSN 4910- 00-919- 0083

Tool Kit, General Mechanic’'s
Aut onpt i ve
NSN 5180-00-177-7033

Torque Wench
NSN 5120- 00- 247- 2536

Cl eaning solvent P-D-680

(App. C| Item 5)
Clean cloth [App._ G Item 24)
Detergent [App._C Item 33)

Torques

Bolts (1) to 20 I|b-ft.

EQUI PMENT CONDI TI ON

Ref er ences
TM 10- 3930-643- 20

Paraqgraph 4- 13

Condi tion Description

R ght side engine access cover
r enoved.

Fuel injector lines renoved.

Go to sheet 2
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-12.  Fuel Injectors. (Sheet 2 of 5)
REMOVAL

1. Using a 9/16" socket and socket
wrench handle, renpve six bolts (1),
injector crabs (2), fuel injectors
(3) and grommets (4) fromtop, right
si de of engine.

TESTI NG CLEANI NG | NSPECTI ON

I WARNING I

Keep hands away from nozzle spray.
At opening pressure, velocity of
spray could puncture skin. \\ar

safety glasses during test.

2. Using a 3/4" open end wench, connect
six fuel injectors (3) loosely to
test pump. Punp handl e several tines
to flush out fittings. Ti ghten
connecti ons.

Go to sheet 3
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ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-12.

Fuel Injectors. (Sheet 3 of 5)

TESTI NG CLEANI NG | NSPECTI ON

3.

QOperate test punmp until nozzle
openi ng pressure is reached. Al
orifices in nozzle tip should be
clear. Fuel should spray in atom zed
m st. Nozzle should emt a sharp
hi gh-pitched chatter. |f chattering
does not occur, flush with pump in
rapid conplete strokes. Spray
pattern should be uniform and equal
in all directions.

Operate test pump a few strokes to
clear air from nozzle. Rai se
pressure steadily. Qbserve pressure
at which nozzle opens. Openi ng
pressure for new nozzles is 3600 to
3750 psi. M ninmum opening pressure
for used nozzles is 2900 psi.

W pe nozzle tip dry. Bring pressure
slowmy to 500 psi below nozzle
openi ng pressure. Maintain this
pressure for 5 seconds. Wetting of
nozzle is permssible wthout
formation of a droplet. Do not w pe
the tip with fingers. This will draw
fuel present in sac hole through
orifices and give false |eak

i ndi cati on. Hol d wi per lightly
against tip of nozzle.

Bring pressure on nozzle to 1500 psi.
Col l ect any |eakage from fuel return
stem  Maxi mum al | owabl e | eakage is
1.5 cubic inch in one minute.

Wpe retainers (4) with a danp clean
cloth using a mld detergent and
wat er sol ution.

TM 10-3930- 643- 34

Go to sheet 4
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TM 10- 3930- 643- 34

ENG

4-12.

NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

Fuel Injectors. (Sheet 4 of 5)

TESTI NG CLEANI NG | NSPECTI ON (cont )

Go t
4- 86

I WARNING I
« TOXI ¢/ FLAMVABLE

Dry cleaning solvent P-D 680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \Wear protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention inmediately. I f contact
with skin or clothing is made,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mmedi atel y.

« COVWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip

guardi ng and personal protective
equi prent  (goggl es/ shield, gloves,

etc.).

Clean all other parts using cleaning
solvent P-D-680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

I nspect all parts. Refer to para-
graph 2-9.

0 sheet 5
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TM 10-3930-643- 34
ENG NE, FUEL,

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-12. Fuel Injectors. (Sheet 5 of 5)
| NSTALLATI ON

1
10. Using a 9/16” socket and socket
wench handle, install six retainers 2
(4), fuel injectors (3), injector )
crabs (2) and bolts (1) in top,
right side of engine. Tighten six
bolts (1) to 20 Ib-ft.

NOTE

2
Return MLOA Forklift to original 3
equi prent  condi ti on. @K
4
4

END OF TASK
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-13.  Fuel Injector Lines. (Sheet 1 of 5)

This task covers: a. Renoval b. Ceaning/lnspection
c. Installation
I NI TI AL SETUP
Tool's Materials/Parts
Shop Equi pment, Fuel & Electrical Creaning solvent P-D-680
System Engine: Field Mintenance, (App._CJ Item 5)
; Clean cloth [App-_QG Item 24)
Basic, Less Power
NSN 4910- 00- 754- 0714 Detergent [App._Q Item 33)
Shop Equi pment, Fuel & Electrical Suitable container
System Engine: Field Mintenance,
Basic, MAP only Tor ques ,
NSN 4910- 00- 919- 0083 njection pipes (19, 18, 17, 16,
Tool Kit, General Mechanic's 15 and 14) to 30 Ib-ft.
Aut onpti ve Fittings to 30 |b-ft.

NSN 5180-00-177-7033
Torque Wench
NSN 5120- 00- 247- 2536

EQUI PMENT CONDI Tl ON

Ref er ences Condi tion Description
TM 10-3930- 643- 20 R ght side engine access cover renoved.

Go to sheet 2
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-13.  Fuel Injector Lines. (Sheet 2 of 5) s

REMOVAL g
I WARNING

FI RE HAZARD

Di esel fuel and conbustible
materials are used in operation
and mai ntenance of this equipment.
Do not snoke or allow open flames
or sparks in areas where diesel
fuel and conbustible materials are
used or stored. DEATH or injury
may result if personnel fail to

I=he
e e
TR
2 WA
_,_./._z)
% e i
¢ W‘- =
] |

observe this precaution. |f you
are burned, seek nedical help
i mredi atel y.

1. Using a flat tip screwdriver, renove
screw (1), retaining clip (2), two
clanps (3) and spacers (4) from right
side of engine.

2. Renobve three screws (5), retaining
clips (6), six clanps (7), three
clips (8) and twelve spacers (9).

3. Using a 7/16" socket, socket wench
handl e and a 7/16" open end wench,
remove bolt (10), nut (11), two
clanps (12) and spacers (13).

NOTE 17 1

Use a suitable container to catch
any draining fuel.

4, Using a 3/4° open end wench,
di sconnect injection pipes (14, 15, 2
16, 17, 18 and 19) from fuel
injectors.

5. Disconnect injection pipes (14, 15, Q‘ % 2 % /
16, 17, 18 and 19) from fuel 21 . ]
injection punrp and renove from //
vehicl e.

S / /FUEL
"1 / INJECTORS
Y

6. Using long round nose pliers, renmove h/d’d// FUEL

el even hose clanps (20), cap (21) and Dl gﬂdECTION

five hoses (22). ';

Go to sheet 3
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T™M 10-3930- 643- 34

ENG

4-13.

NE, FUEL, EXHAUST AND COCLING TROUBLESHOOTI NG AND MAI NTENANCE

Fuel Injector Lines. (Sheet 3 of 5)

CLEANI NG | NSPECTI ON

7.

Gt
4-90

Clean two spacers (4), 12 spacers
(9), spacer (13), cap (21) and five
hoses (22) with warm water and
det ergent.

I WARNINGI
« TOXI C/ FLAVVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \ear protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d cont act
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention imediately. |f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

e COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent (goggl es/ shield, gloves,
etc.).

Clean all other parts with cleaning
solvent P-D-680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

0 sheet 4
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ENG NE, FUEL,

4-13.

Fuel Injector Lines. (Sheet 4 of 5)

CLEANI NG | NSPECTI ON

9. Inspect injection pipes (14, 15, 16,
17, 18 and 19). Replace if cracked,
twisted or if inside diameter is
bl ocked with dirt or foreign
mat eri el .

10. Inspect all parts. Refer to para-
graph 2-9.

| NSTALLATI ON

11.  Using round nose pliers, install five
hoses (22), cap (21) and el even hose
clanps (20) in right side of engine.

12. Using a 3/4” open end wench,
position and connect injection pipes
(19, 18, 17, 16, 15 and 14) to
injection punp. Tighten to 30 |b-ft.

13.  Connect injection pipes (19, 18, 17,

16, 15 and 14) to fuel injectors.
Tighten fittings to 30 |b-ft.

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

T™ 10-3930-643-34

/ [FueL
INJECTORS

/
/

INJECTION
PUMP

Go to sheet 5
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)
4-13.  Fuel Injector Lines. (Sheet 5 of 5)
| NSTALLATI ON (cont)

14, Using a 7/16" socket, socket wench
handl e and a 7/16" open end w ench,
install two spacers (13), clanps
(12), nut (11) and bolt (10).

15. Using a flat tip screwdriver, install
twel ve spacers (9), three dips(8),

six clanps (7), three retaining clips
(6) and screws (5).

16. Install two spacers (4), clamps (3),
retaining clip (2) and screw (I).

NOTE

Return MLOA Forklift to original
equi prent  condi tion.

END OF TASK
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T™ 10-3930-643-34

System Engine: Field Mintenance,

Basic, MAP only
NSN 4910-00-919- 0083

Tool Kit, General Mechanic's
Aut onpt i ve

NSN 5180- 00-177- 7033
Torque Wench

NSN 5120- 00- 247- 2536
Wench, Open End 2-1/2"

NSN 5120- 00- 277- 3022

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOCTI NG AND MAI NTENANCE.
4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Gears. (Sheet 1 of 9)
This task covers: a. Renoval h. Disassenbly
c. deaning/lnspection d. Assenbly
e. Installation f. Timng
NI TI AL SETUP
Tool s Material s/ Parts
Shop Equi prent, Fuel & Electrical Geaning solvent P-D-680
System Engine: Field Muintenance, CApp._Cl ltem 5)
Basic, Less Power Silicone sealant [(App. G, ltem 27)
NSN  4910- 00- 754- 0714 SWHL' tag [(App—Q Item 28)
Shop Equi pnent, Fuel & Electrical Gasket (2)

Tor ques )
Except for special torques shown,

all fasteners are tightened to
standard torques. Refer to

EQUI PMENT CONDI TI ON

Ref er ences
IM 10-3930-643- 20

Condi tion Description
Ri ght side engine access cover

renoved.

Go to sheet 2
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T™ 10-3930-643-34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Gears. (Sheet 2 of 9)

; CAUTION |

® Before performing injection punp
renmoval procedure, rotate engine
clockwise until the No. 1 piston
is on conmpression stroke and
timng pointer is at 15 degrees
BTDC plus or nminus 1 degree.

REMOVAL

N,
l"

® [f the punp is to be reinstalled, =
DO NOT rotate the punp drive shaft
after the punp has been renpved.

® Thoroughly clean left side of
engine to prevent dirt from
entering punp. Be sure to plug all

openings of punp and lines to ENGINE

prevent entry of dirt. FRONT

COVER

@ Failure to observe the preceding \
can result in severe damage to r THROTTLE

engine or fuel injection punp. CONTROL

NOTE
Tag all hose and tube assenblies
before disconnecting to aid in
installation.

1. Using a 3/4° open end wench,
di sconnect six fuel injector lines
(1) fromright side of engine.

3 Using a flat tip screwdriver, renove
nut (2), washer (3) and termnal (4).

3. Using long round nose pliers, a 7/16"
socket and a 7/16" open end wench,
renove spring (5), nut (6), washer
(7), bolt (8) and two washers (9).

4. Using a 9/16” socket and socket
w ench handle, renove bolt (10), |ock
washer (11) and washer (12). Leave
clip attached to tube assenbly (13).

5. Using a 3/4” open end wench,
di sconnect tube assenblies (13, 14,
15 and 16).

Go to sheet 3
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T™ 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-14.

Fuel Injection Punp, Cover Plate, Adapter and Drive CGears. (Sheet 3 of 9)

REMOVAL

6.

10.

11.

12.

13.

14.

Using a 1/2" open end wench, renove
bolt (17) and washer (18).

Using a 7/16” socket, socket wench
handl e and a 7/16" open end wench,
renove nut (19), bolt (20) and two
straps (21).

Using 3/4" open end wench, renove
hose assembly (22). Cap port on fuel
injection punp (36).

Using a flat tip screwdriver, |oosen
clanmp (23).

Di sconnect hose (24).

Using a 1/2" socket and socket wench
handl e, renove five bolts (25) and
washers (26).

Renmove three nuts (27), washers (28),
bolts (29) and washers (30).

Support fuel injection punp (36) and
using a 1/2" socket, socket wench
handl e and a 1/2" open end wrench,

remove nut (31), washer (32), bracket
(33), bolt (34) and washer (35).

Renmove fuel injection pump (36), then
using a gasket scraper or putty
knife, renove gasket (37), cover (38)
and gasket (39). Discard gaskets (37
and 39). Renove all gasket materi al
from mounting surfaces.

If the same fuel injection punp is
to be installed, DO NOT rotate the
punp drive shaft after the punp has
been removed. Failure to follow
this procedure will damage the fuel
injection punmp tinmng.

Go to sheet 4
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T™M 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Cears. (Sheet 4 of 9)

DI SASSEMBLY

15.  Using an 11/16" open end w ench,
renove adapters (40, 41 and 42) and
el bows (43, 44 and 45) from fuel
injection punp (36).

16. Using a 9/16” socket and socket
wench handle, remve two nuts (46),
washers (47) and adapter (48).

17. Renove three bolts (49) and gear
(50).

18. Using a 1/2" socket, socket wench
handl e and a 1/2" open box wench,

renove two | ocknuts (51), washers
(52), plate (53), two spacers (54),
bolts (55), washers (56), gear (57)
and pin (58) from adapter (48).

19. Using a 1/2" open end wench and vise
grip, renove two studs (59) and pins
(60)0

20. Rerove plug (61).
NOTE

The following are differences
bet ween MLOA Forklift nodels. The
di sassenbl y/ assenbly procedure is

i denti cal .

210 Using 1-5/16" and 1-1/4" open end
wrenches, renove tachometer drive 38
(62) and |ocknut (62a) from cover
(38), fromvehicles S/N 2001 and
above, or remove plug (63) from

cover (38), from vehicles S/'N 2000 %3
and bel ow. !/( N
22. Using a 3/4” open end wench, renove ~ \
el bow (64) from cover (38). 82
. a

Go to sheet 5
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ENG

4-14.

NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NAI NTENANCE.

CLEANI NG | NSPECTI ON

23.

24.

« TOXI ¢/ FLAMVABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. Wear protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is nade, flush
with cold water and seek nedical

attention immediately. If contact
with skin or clothing is nmade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

« COWPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent (goggl es/shield, gloves,
etc.).

Cean all parts, except fuel

injection punp (36), with cleaning

Fuel Injection Punp, Cover Plate,

Adapter and Drive GCears.

solvent P-D-680. Dry thoroughly with

conpressed air. Refer to paragraph

2-8.

I nspect all parts. Refer to para-

graph 2-9.

TM 10-3930-643- 34

(Sheet 5 of 9)

Go to sheet 6
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TM 10- 3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Gears. (Sheet 6 of 9)

ASSEMBLY
25. Using a 3/4” open end wench, install
el bow (64).
26. g ng 1-5/16" and 1-1/4" open end 5 %
wenches, install plug (63) in cover
(38) in vehicles S/IN 2000 and bel ow or 53
using a 1-1/8" open end wench, install
tachoneter drive (62) and |ocknut (62a) /
in cover (38), in vehicles S/N 2001 and };\Q},/({ g 8
above. Refer to TM 10-3930-643-20. e \ \
54 60
27. Using a 1/2" open end wench, install
plug (61) in adapter (48). \ 52

28. Using a small hamer, 2-5/16" nuts
and 2-1/2" open end wench, install
two pins (60) and studs (59).

29. Using a small hammer. a 1/2" socket,
socket wench handle and 1/2” open
end wench, install pin (58), gear
(57), two washers (56), bolts (55),
spacers (54), plate (53), two washers

(52) and |ocknuts (51).

30. Using a 9/16” socket and socket
wrench handl e, install adapter (48),
two washers (47) and nuts (46) in
fuel injection punp (36).

31. Using an 11/16” open end w ench,
install elbows (45, 44 and 43) and
adapters (42, 41 and 40).

Go to sheet 7
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™™ 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Gears. (Sheet 7 of 9)
| NSTALLATI ON

32. Position new gaskets (37 and 39),
fuel injection pump (36) and cover
(38), in right, rear side of engine.

33. Support fuel injection punp (36) and
using a 1/2" socket., socket wench
handl e and a 1/2” open end wench,

instal| washer (35), bolt (34), ¥
bracket (33), washer (32) and nut ’"
(31). 29

35+ Using a 1/2" socket and socket wrench
handle, install two washers (26),
bolts (25), washer (18) and bolt
(17).

34, Install two washers (30), bolts (29), L@\%
washers (28) and nuts (27). A A
-~ \'}@

36. Using a flat tip screwdriver, tighten
clanp (23) to connect hose (24).

37. Using a 3/4" open end wench, connect
hose assenbly (22).

38. Using a 7/16" socket, socket wench
handl e and a 7/16” open end w ench,
install two straps (21), bolt (20)
and nut (19).

39. Using a 3/4” open end wench, connect
tube assenblies (16, 15, 14 and 13).

Tighten fittings to 35 Ib-ft. Eggi#E =
COVER
_ THROTTLE
(Z63 CONTROL
AN CABLE
.:*’ l"\\,’n - ) /

Go to sheet 8
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-14.  Fuel Injection Punp, Cover Plate, Adapter and Drive Cears. (Sheet 8 of 9)

| NSTALLATI ON (cont)

40. Using a 9/16” socket and socket

wench handle, install washer (12),
| ock washer (11) and bolt (10).

41. Position throttle control cable.
Using a 7/16" socket, socket wench
handle, a 7/16" open end wench and
long round nose pliers, install two

hat '(6) and’spring (3 e (7

42, Using a flat tip screwdriver, install
termnal (4), washer (3) and nut (2).
Apply silicone sealant over entire
connecti on.

43. Using a 3/4" open end wench, install

six fuel injector lines (1). Tighten
fittings to 35 | b-ft.

TIM NG

44,  Rotate engine clockwi se till number 1
piston is on conpression stroke and
timng pointer is at 15 % BTDC plus
or mnis one percent.

45. Using a 7/8 socket and socket wench
handle, rotate punp shaft until
timng mark on shaft lines up with
timng pointer.

Make sure timng marks on
drive gear and idler gear are

in alignnent.

46. Install drive gear (50), aligning the
timng marks with the idler gear.

Goto Sheet 9
4-100
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLING TROUBLESHOOTI NG AND MAI NTENANCE.

4-14.  Fuel Injection Punmp, Cover Plate, Adapter and Drive Cears. (Sheet 9 of 9)

TIMING

47.  Using a 7/8 socket and socket wench
handl e, hold punp shaft in position
while installing install three bolts
(49) using a 1/2" open end wench.
Tighten three bolts (49) to 30 Ib-ft.

48. Perform fuel system hand prim ng
procedure, refer to Fuel System Vent
Procedure, in TM 10-3930-643-20.

NOTE

Return MLOA Forklift to original
equi prent condi tion.

END OF TASK
4-100.1






TM 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-15.  Turbocharger and Pi ping.

This task covers: a. Renoval
c. Installation

(Sheet 1 of 6)

b. Ceaning/lnspection

I NI TIAL SETUP

Tool s

Tool Kit, General Mechanic's
Aut onoti ve

NSN 5180-00-177-7033

Materi al s/ Parts
Cl eaning solvent P-D 680

(App._C] Item 5)
Cean cloth [App._QJ Item 24)
Detergent [App. QG Item 33)
Lubricating oil [(App._Q Item 19)
Li qui d gasket [App._C| Item 14)

Anti-seize conmpound ((App._CJ] Item 1)

Smal | tag [App.—Q Item 28)
Gasket (2)

Torgues )
cept for special torques shown,

all fasteners are tightened to
special torques. Refer to

EQUI PMENT CONDI TI ON

Ref er ences
TM 10- 3930-643-20

Condi tion Description
Top access cover renoved.

Go to sheet 2
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TM 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE

4-15.  Turbocharger and Piping. (Sheet 2 of 6)
REMOVAL

1. Using a 9/16 socket and socket wench
handl e, renove exhaust nanifold (1)
fromtop, left side of engine, refer
t o[paragraph 4-17]

NOTE

Tag all hose and tube assenblies
bef ore disconnecting to aid in
installation.

2. Using 1/2” and 9/16” sockets and a
socket wrench handle, renove turbo-
charger oil lines (2 and 3) from

left side of engine, refer to 2

TM 10- 3930- 643- 20.

3. Using a flat tip screwdriver, |oosen
clanp (4) and disconnect turbocharger
inlet hose.

4. Renove clanps (5 and 6), hose (7),
clanps (8 and 9), hose (10) and pipe
(11).

5.  Renove turbocharger (12), seal (13),
bushing (14) and seal (15).

6. Using a 15/16” socket and socket
wench handle, remove bolt (16),
washer (17), two bolts (18), washers
(19) and el bow (20).

Go to sheet 3
4-102
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-15.

Turbocharger and Piping. (Sheet 3 of 6)

CLEANI NG | NSPECTI ON

7.

10.

11.

Clean hoses (7 and 10) with cloth
moi stened with detergent.

WARNING
® TOXIC/FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \Wear protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention inmmediately. |f contact
with skin or clothing is nade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi atel y.

® COWRESSED AlR HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi prent  (goggl es/ shield, gloves,
etc.).

Clean exterior of turbocharger (12)
with cloth noistened with cleaning
solvent P-D-680. Allowto air dry.

Clean all other parts with cleaning
sol vent P-D-680. Dry thoroughly
with conpressed air. Refer to

paragrapn Z-o.

If turbocharger fails, check for
smal | parts dropped into exhaust
mani f ol d.

I nspect all other parts. Refer to
[paragraph Z-9.|

TM 10- 3930- 643- 34

Go to sheet 4
4-103



T™M 10-3930- 643- 34

ENG NE, FUEL

4-15.

Tur bocharger and Pi pi ng.

| NSTALLATI ON

12.

13.

14.

15.

16.

17.

18.

Using a 15/16” socket and socket
wrench handle, install elbow (20),
two washers (19), bolts (18), washer

(17) and bolt (16) in top, left side
of engine

Apply anti-seize compound to seals
(15 and 13).

Apply liquid gasket to hose at inlet

connection of turbocharger.

Install seal (15), bushing (14), seal
(13) and turbocharger (12).

Using a flat tip screwdriver, install
hose (10), pipe (11), clanps (9 and
8), hose (7) and clanps (6 and 5).
Do not tighten clanps (9,8,6 and 5).

Connect turbocharger inlet hose,
position and tighten clam (4).

Turbocharger must be prined prior
to starting the engine. Failure
to follow this procedure could
result in damage to turbocharger
and/ or engi ne.

Apply four or five ounces of clean
lubricating oil into the oil inlet

opening of the turbocharger to

| ubricate the turbocharger bearings
during initial start up.

Go to sheet 5

4-104

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE

(Sheet 4 of 6)

Dhge
<
T

(cont)

TURBOCHARGER
OIL INLET 1y e osE

OPENING
7/ /<*5£<T415%%/‘{///
13
Yyl

\ }%p

18



TM 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

4-15.  Turbocharger and Piping. (Sheet 5 of 6) 1 4 .
| NSTALLATI ON \ — 4' 7
A A

19. Using a 1/2" socket and socket wench 32 V ‘i@a
handl e, install turbocharger oil | A
lines (2 and 3) at left side of YR S
engi ne, refer tio TM 10-3930-643- 20. — @\ ’“ \\\.

200 Using a 9/16 socket and socket w ench e J &7
handl e, install exhaust manifold (1), | 7 © g’é§
refer to[ paragraph 4-17] = o 4 \\ \

0\ it SN =\\\9\ 3

21. Check that all piping is alined and = F“!/\/ )
mounting bolts are tightened in _ ’_’-,-_E“/
turbocharger (12). gﬂr '

O P

22. Using a flat tip screwdriver, tighten

23.

24.

Air induction system and turbo-
charger assenbly nust be tested
following installation.

clanps (4,5,6,8 and 9).

NOTE TURBOCHARGER

OIL INLET 1N ET HOSE
OPENING

Using a 9/32” open end wench, renove
pi pe plug and apply conpressed air at
5 psi to pipe plug opening in air
cleaner. Air intake pipe nust be
bl ocked off conpletely.

Apply detergent and water solution
and check for leaks in all

. . L . 9
connections in air induction system
Air bubbles indicate |eaks. Tighten
any |oose connections. 8

AIR CLEANER

Go to sheet 6
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-15.

Tur bocharger and Piping. (Sheet 6 of 6)

| NSTALLATI ON (cont)

25.

26.

27.

28.

29.

30.

31.

Using a flat tip screwdriver,
di sconnect protective boot (23) and

remove screw (21) and washer (22). oW S\ o j&”;‘o\g
- {3 h

Di sconnect wire assenbly (24) from

fuel injection punp. , Yy o >

Crank the engine, wthout starting, P VYA S Zlas

until oil pressure is indicated on
the oil pressure gage, to provide
an adequate anmount of oil to

| ubricate the turbocharger (12).

NA

3
i(m

‘?w ‘§&*=*'£-
ARTA TP ¢

-
Connect wire assenbly (24) to the N
_—’”\\ »

fuel injection punp. \wayﬁsk \\ \ ©
Using a flat tip screwdriver, install ﬂ‘ﬁii:
. ; u 2 g

washer (22), screw (21) and connect L
protective boot (23).

'8

Shut engi ne down énd i mredi ately

correct the followi ng conditions: OIL INLET }EﬁggczéggER
unusual noises, lubrication Ieaks, OPENING

insecure nounting, excessive

vi bration or snoke,

Operate engi ne and observe turbo-
charger (12).

Using 9/16" and 1/2" sockets and
socket wrench handle, tighten all
bolts, nuts, clanps and oil
connecti ons.

NOTE

Return MLOA Forklift to origina
equi prent  condi ti on.

END OF TASK
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T™M 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-16. Fuel Tank. (Sheet 1 of 3)

This task covers: a. Renoval b. Installation
I NI TI AL SETUP
Tool s Mat eri al s/ Parts
Tool Kit, General Mechanic’s Wod bl ock (4)
Aut onot i ve

NSN 5180- 00-177- 7033

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 754- 0705

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mai ntenance
NSN 4910- 00-919- 0076

Tor gues )
cept for special torques shown,
all fasteners are tightened to

standard torques. Refer to

EQUI PMENT CONDI TI ON

Ref er ences
TM 10-3930-643-20

(FParagrapnh 4-39

Condi tion Description

Step renoved.

Fuel tank drained.

Filler cap assenblies renpved.
Fuel strainer renoved.

Fuel level sending unit renoved.

Fuel tank lines and fittings renoved.

Transm ssion oil cool er renoved.

Go to sheet 2
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-16.  Fuel Tank. (Sheet 2 of 3)
REMOVAL

1. Using 9/16" socket, socket wrench

handl e and a 9/16" open end wrench,

renove two nuts (1), washers (2),
bolts (3), washers (4) and oil drain
adapter (5) frombottom rear of

vehicle. Muve oil drain adapter (5)
and hose to one side.

WARNING
WEIGHT HAZARD

i ght

of fuel

mately 500 | bs.
and differentia

tank is approxi-

Use transm sSion
[ift for renoval

and installation.

Fuel

tank nust

be centered and bal anced on lift.
Keep area clear of unnecessary
personnel. Failure to follow this
procedure could result in SEVERE
| NJURY

Position transm ssion
ential |ift under fuel

and differ-
tank (12).

Using a 15/16" socket, socket wench
handl e and a 15/16" open end wrench,
renove two nuts (6), washers (7),
bolts (8) and washers (9).

Using a 15/ 16" socket and socket
wrench handle, renmove two bolts (10)
and washers (11).

Using transm ssion and differential
lift, renove fuel tank (12) and place
on wood bl ocks.

Go to sheet 3
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.
4-16.  Fuel Tank. (Sheet 3 of 3)
| NSTALLATI ON

6. Using transmission and differential
lift, position fuel tank (12) at
bottom rear of vehicle.

7. Using a 15/16” socket and socket
wrench handle, install two washers

(11) and bolts (10). B

8. Using a 15/16 socket, socket w ench
handl e and a 15/16" open end w ench,
install two washers (9), bolts (8),
washers (7) and nuts (6).

9. Using a 9/16" socket, socket wench
handl e and a 9/16" open end wench,
install oil drain adapter (5), two
washers (4), bolts (3), washers (2
and nuts ().

10. Renpve transmssion and differential
lift fromfuel tank (12).

NOTE

Return MLOA Forklift to original
equi prent  condi tion.

END OF TASK
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-17. Radiator Assenmbly. (Sheet 1 of 2)
This task covers: a. Renoval b. Installation
I NI TI AL SETUP
Tool s Material s/ Parts
Tool Kit, General Mechanic’'s Wod block (2)
Aut onot i ve

NSN 5180-00-177-7033
Hoist and lifting strap,
capacity of 216 Ibs.

3/8-16 eyebolt (2)

Tor gues )
cept for special torques shown,

all fasteners are tightened to
standard torques. Refer to

EQUI PMENT CONDI TI ON

Ref er ences
1M 10-3930-643- 20

Condi tion Description
Radi at or drai ned.
Engi ne top access cover renoved.
Fan, guard, housing and supports
r enoved.
Gille and supports renoved.
Radi at or piping and mounting renoved

Go to sheet 2
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ENG NE, FUEL,

4-17. Radiator Assenbly. (Sheet 2 of 2)

REMOVAL

1, Attach two 3/8-16
support-to-radiator
rear of vehicle.

FNARNlNG |
WEIGHT HAZARD

eyebolts in
mounting holes in

Wi ght of radiator assembly is
approxi mately 216 | bs. Use
adequate hoist and lifting strap
for removal and installation.
Keep area clear of unnecessary
personnel. Failure to follow this

procedure could result in SEVERE
[NJURY .

2. Attach hoist and lifting strap to
eyebol ts.

3. Using a 3/4”
handl e,

socket and socket wrench
renove two bolts and washers.

remove
Pl ace securely on

4, Using hoist and lifting strap,
radi at or assenbly.
wood bl ocks on floor.

| NSTALLATI ON

5. Using hoist and lifting strap,

install radiator assenbly.

6. Using a 3/4" socket and socket wench
handle, install tw washers and
bol ts.

7. Rerove hoist and lifting strap.

8. Renpbve two 3/8-16 eyebolts from
mount i ng hol es.

NOTE

Return MLOA Forklift
equi prent condi tion.

to original

END OF TASK

T™ 10-3930-643-34

EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

HOIST

LIFTING
STRAP

EYE
BOLT
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-18. \Water Punp Assenbly. (Sheet

This task covers: a. Disassenbly
c. Assenbly

1 of 5)

b. O eaning/lnspection

I NI TIAL SETUP

Tool s

Tool Kit, General Mechanic’'s
Aut onoti ve
NSN 5180-00-177-7033

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fi el d Mintenance, Basic,
Less Power
NSN 4910- 00- 7540705

Shop Equi prent, Autonotive
Mai nt enance and Repair:
Fiel d Maintenance
NSN 4910- 00- 919- 0076

Mat eri al s/ Parts

Cl eaning solvent P-D 680
(App._C] Item 5)

Clean cloth [tem 24)

Lubrication oil [App._Q |Item 19)

G ease (App._CJ] Item 9)

Seal and boot

Water punp seal assenbly
Front bearing grease seal
Rear bearing grease seal

Tor ques

Except for special torques shown,
all fasteners are tightened to a
standard torque. Refer to

EQUI PMENT DESCRI PTI ON

Ref er ences
M 10-3930-643- 20

Condi tion Description
Water punp assenbly renpved.

DI SASSEMBLY

L. Use puller to engage two 1/2 inch
i mpel | er
(1) is equipped with 1/4 inch holes,
enlarge themto accept puller,

holes in inpeller (1).

remove inmpeller (1).

Go to sheet 2
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ENG NE, FUEL,

4-18. Water Punp Assenbly. (Sheet 2 of 5)

DI SASSEMBLY

2. Using a flat tip screwdriver, pry out
and discard seal and boot (2).

3. Renove seal assenbly (3) and discard.
Metal part of seal assembly (3) wll
remain in water punp housing (16).

4,  Renove sleeve (4).

5. Renove and discard grease seal (5).

6. Using internal snap ring pliers or a
smal | flat tip screwdriver, renove
retainer ring (6).

7. Fromrear of water punp housing (16),
press out shaft (7), spacer (8),
bearing (9), spacer (10), spacer
(11), spacer (12) and bearing (13).
Spacers (8, 10, 11 and 12) and
bearings (9 and 13) will cone out
with shaft (7).

8. Using a drive pin punch and snall
hamer, drive out netal part of seal
assenbly (3) and discard.

9. Using a flat tip screwdriver, renove
and discard grease seal (14).

10. Using vise grip pliers, renove two

pins (15).

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

TM 10-3930-643- 34

Go to sheet 3
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TM 10-3930-643- 34

ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-18. \Water Pump Assenbly. (Sheet 3 of 5)
CLEANI NG | NSPECTI ON

WARNING
@ TOXIC/FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. War protective
goggl es and gl oves. Do not snoke
or allow open flanes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek nedical

attention immediately. I f contact
with skin or clothing is nmade,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi at el y.

® COWRESSED Al R HAZARD

Conpressed air used for cleaning
purposes wll not exceed 30 psi.
Use only with effective chip
guardi ng and personal protective
equi pnent (goggl es/shield, gloves,
etc.).

11. Cdean all parts with cleaning sol vent

P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

12. Inspect all parts. Refer to para-
graph 2-9.

Go to sheet 4
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21.

22.

23.

24.

ENG NE, FUEL,

4-18. \Water Punp Assenbly. (Sheet 4 of 5)

ASSEMBLY

13.  Using a small hammer, install two
pins (15).

14. G ease and position new grease seal
(14) so open end faces bearing (13).

15.  Pack bearing (13) with grease and
install. I nner and outer race nust
be pressed together into water punp
housi ng (16) against shoul der.

16. Install spacer (10).

17. Press outer race of bearing (9) into
wat er punp housing (16) insuring that
the outer races of bearings (9 and
13) and spacer (10) are bottoned.

18. Lubricate new grease seal (14) with
engine oil and install.

19. Press shaft (7) into rear of water
punp housing (16) until rear inner
race stops shaft (7).

20. Install spacers (12 and 11). Fill

cavity between spacers (12 and 11)
with 0.6 oz. of grease.

Pack inner race of bearing (9) wth
grease. Press inner race into water
punp housing (16) until it bottons on
shaft (7). Shaft (7) nust be
supported at rear.

Using internal snap ring pliers,
install spacer (8) and retainer ring

(6).

Position new grease seal (5) against
retainer ring (6) so open end faces
bearing (9).

Install sleeve (4).

™

EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NMAI NTENANCE.

10- 3930- 643- 34

Go to sheet 5
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TM 10- 3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-18. Water Punp Assenbly. (Sheet 5 of 5)

ASSEMBLY (cont) 3

25. Press new seal assenbly (3) into
wat er punp housing (16).

26. Moisten new rubber boot with water
and install new ceramic seal into
boot . Identification mark on ceramc
seal nust be down.

27.  press new seal and boot (2) into
Impeller (1) until seal and boot (2)
bottons in counterbore.

28. Support front end of shaft (7) and
push down on water punp housing (16)
to take bearing end plate toward the
rear of water punp assenbly.

NOTE

Since shaft will protrude slightly
frominpeller, use care not to
damage shaft during installation.

29. Place two 0.030 inch feeler gages on
opposite sides of water punp housing
(16) and press inpeller (1) on shaft
(7) until feeler gages are snug.

NOTE

Return MLOA Forklift to origina
equi prent  condi ti on.

END OF TASK
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TM 10-3930- 643- 34
ENG NE, FUEL, EXHAUST AND COCLI NG TROUBLESHOOTI NG AND NAI NTENANCE.

4-19. Fan and Clutch. (Sheet 1 of 4)

This task covers: a. Disassenbly h. O eaning/lnspection
c. Assenbly
I NI TI AL SETUP
Tools Material s/ Parts
Tool Kit, General Mechanic's Cl eaning solvent P-D-680
Aut onot i ve (App._C] Item 5)
NSN  5180- 00- 177- 7033 Gean cloth [App.—Q |tem 24)
Shop Equi prent, Autonotive Loctite 262 [App. C] Item 15)
Mai nt enance and Repair:
Field Mintenance, Basic, Tor ques '
Less Power Except for special torques shown,
NSN 4910- 00- 754- 0705 all fasteners are tightened to a
Shop Equi pnent, Autonotive standard torque. Refer to
Mai nt enance and Repair:

Field Maintenance
NSN 4910- 00- 919- 0076

EQUI PMENT CONDI TI ON

Ref erences Condi ti on Description
TM 10- 3930- 643- 20 Fan, guard, housing and supports
r enoved.

Fan and clutch renoved.

DI SASSEMBLY

FIELD AND ROTOR

1. Separate armature, items 1 thru 9 as 0 thru 17

an assenmbly from field and rotor,
items 10 thru 17 as an assenbly. ARMATURE
1 thru 9

Go to sheet 2
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TM 10-3930-643- 34
ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-19. Fan and Cutch. (Sheet 2 of 4)

FIELD

DI SASSEMBLY (cont) AND
ROTOR

2. Using internal snap ring pliers, 10thru 17

remove rings (1 and 2) on armature.

3. Using a 3/8" open end wench, renove
four bolts (3), disk (4) from housing

(5).
4. Press sleeve (6) from bearing (8).
5. Press bearing (8) from housing (5).
6. Renmove bearing sleeve (9).
7. Renmove shim (7).

8. Renpbve two spacers (10) from field and
rotor.

9. Remove ring (11).

10. Using a 3/8" open end wench, renmve
four bolts (12), clutch (13), hub
(14) and disk (15). 1

11.  Renove ring (16).

12. Press hub (14) from bearing (17).

13.  Press bearing (17) from disk (15).

Go to sheet 3
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ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE.

4-19. Fan and Cutch. (Sheet 3 of 4)

CLEANI NG | nspection

14.

15.

WARNING
® TOXIC/FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \ear protective
goggl es and gl oves. Do not snoke
or allow open flanmes or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is nade, flush
with cold water and seek nedical

attention immediately. If contact
with skin or clothing is made,
flush with cold water. If you
becone dizzy while using cleaning
sol vent, get fresh air

i medi ately.

® COVPRESSED Al R HAZARD

Conpressed air used for cleaning
purposes will not exceed 30 psi.
Use only with effective chip

guarding and personal protective
equi prent  (goggl es/ shield, gloves,

etc.).

Cean all parts with cleaning sol vent
P- D- 680. Dry thoroughly with
conpressed air. Refer to paragraph
2-8.

I nspect all parts. Refer to para-
graph 2-9.

TM 10- 3930- 643- 34

Go to sheet 4
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T™M 10-3930- 643- 34

ENG NE, FUEL, EXHAUST AND COOLI NG TROUBLESHOOTI NG AND MAI NTENANCE. (cont)

4-19. Fan and Clutch. (Sheet 4 of 4)
ASSEMBLY FIELD
. . . AND
16. Press bearing (17) into disk (15). ROTOR
17.  Press hub (14) into bearing (17). 10thru 17
18. Install ring (16)
19. Apply Loctite 262 to four bolts (12).
20. Using a 3/8" open end wench, install
disk (15), hub (14), clutch (13) and
four bolts (12).
21. Install ring (11).
22. Install two spacers (10).
23.  Install shim (7) in arnature.
24.  Install bearing sleeve (9).
25.  Press bearing (8) into housing (5).
26. Press sleeve (6) into bearing (8).
27.  Apply Loctite 262 to four bolts (3).
28. Using a 3/8" open end wench and
internal snap ring pliers, instal
housing (5), disk (4), four bolts (3)
and rings (2 and 1).
29. Assenble field and rotor, items 17

thru 10 as an assenbly and arnmature,

itenms 9 thru 1 as an assenbly in FIELD AND ROTOR
fan clutch. Use 0.0179 inch spacers 10 thru 17

(10) as required to obtain 0.035 to

0.055 inch gap between clutch (13) thATUEE

and clutch disk (4). thru /

END OF TASK
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TM 10-3930-643- 34
CHAPTER 5

ELECTRI CAL SYSTEM
MAI NTENANCE

CHAPTER OVERVI EW

The purpose of this chapter is to help the technician efficiently repair
mal functioning equipnent and to perform authorized direct support |evel
mai nt enance procedures on the MLOA Forklift.

| NDEX

Title Par agr aph Page
Starting Motor [5-T 57
I nstrument Panel Wring Harness 5-7 [5-17]
Main Wring Harness [5-3 [5-26]
Intermediate Wring Harness

(S/'N 2001 and above) 54 5-4T]
Intermediate Wring Harness

(S/'N 2000 and bel ow) [5-5 [5-45]
Fork Control Wring Harness [5-6l [5-49]
Front Lights Wring Harness [5-7] [5-53
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TM 10- 3930-643- 34
ELECTRI CAL SYSTEM MAI NTENANCE.

5-1. Starting Mtor. (Sheet 1 of 15)

(cont)

This task covers: a. Disassenbly b.  d eaning/lnspection
c. Assenbly d.  Adj ustnent

I NI TI AL SETUP

Tool's. Material s/ Parts

Shop Equi prent, Fuel & Electrical
System Engine: Field Mintenance,
Basic, Less Power
NSN 4910- 00- 754- 0714

Shop Equi prent, Fuel & Electrical
System Engine: Field Mintenance,
Basic, MAP only
NSN 4910- 00- 919- 0083

Tool Kit, GCeneral Mechanic’'s
Aut onot i ve
NSN 5180-00-177-7033

Torque Wench
NSN 5120- 00- 247- 2536

G eaning solvent P-D-680
(App._Cl] Item 5)

Cean cloth (App—Q Item 24)

Smal | tag [(App. G Item 28)

O1l, Gade 3[App. O Item 13)

Insulating tape [(App._ QG Item 29)

Locknut

Preformed packing (5)

Casket (3)

Cap (3)

Wck (3)

Seal

Pl ug

No. 00 grit sandpaper

Tor gue
Bo %ls 535 and 36) to 13-17 Ib-ft.

EQUI PMENT CONDI Tl ON

Ref er ences
IM 10- 3930- 643- 20

Condi ti on Description

Ri ght side engine cover renoved.
Sol enoi d renoved.

Go to sheet 2
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ELECTRI CAL SYSTEM MAI NTENANCE.

5-1. Starting Mdtor. (Sheet 2 of 15)

DI SASSEMBLY

1. Using a flat tip screwdriver, renove
plug (1), gasket (2) and |ocknut (3)
fromstarting nmotor housing (70).
Discard gasket (2) and locknut (3).
Hol d pl unger (10) when turning
| ocknut (3).

2. Using slip joint pliers, remve itens
4 thru 10 as an assenbly.

3. Conpress spring (6) and renove

retaining ring (4), recessed Washer

(5), spring (6), recessed washer (7),
bell ows (8) and washer (9) from
pl unger (10).

NOTE

All wire nust be tagged when
renoved from connector. Indicate
whether wire is connected to pin-
type or socket-type connector.

Using a 3/4” open end wench, renove
nut (11) and lead assenbly (12) from
starting notor housing (70).

Using a flat tip screwdriver, renove
plug (13), gasket (14), plug (15) and
gasket (16). Discard gaskets (14 and
16) .

Remove two screws (17). Screws (17)

may be reached through ports of plugs
(13 and 15).

TM 10-3930- 643- 34

Go to sheet 3
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T™M 10-3930-643- 34
ELECTRI CAL SYSTEM MAI NTENANCE, (cont)

5-1. Starting Mtor. (Sheet 3 of 15) @?/\‘Jl_
PR
18 thru 3} w T RS
DI SASSEMBLY (cont) . & r

NOTE

Starting motor frame and housings
must be match narked before dis-
assembl y.

7. Using a 7/ 16" socket and socket
wench handle, renove four bolts
(18).

8. Renobve itenms 19 thru 33 as an
assenbly. Use suitable driver and
hammer to tap around circunference of
frame (29).

9. Using a 3/4" open end wench, renove.
nut (19), |ock-washer (20), washer

(21) and bushing (22).

10. Using a flat tip screwdriver, renove 19 20
three screws (23).

11. Separate frame (29), elenent hol der
(33) and preformed packing (24).
Discard preformed packing (24).

12. Renobve two insulators (25) from
el ement hol der (33).

13. Using an electric drill, drill hole
to pry out cap (26) and wick (27)
fromframe (29). Discard cap (26)
and wick (27).

Renoval of bearing from frane wll
cause destruction of bearing.
Remove only if i nspection
indicates renoval is necessary.

14.  Inspect bearing (28). Repl ace if
cracked, broken, grooved or scored.

Go to sheet 4
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TM 10- 3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE.

5-1. Starting Mdtor. (Sheet 4 of 15)
DI SASSEMBLY

15. If necessary, press out bearing (28)
using a suitable driver and press.

16. Using a flat tip screwdriver, remove
four screws (30) and brushes (31)
from el ement hol der (33).

17.  Rempve four springs (32).

18. Renove washer (34) from starting
mot or housing (70).

19. Using a 1/4" socket head screw key,
remove bolt (35), five bolts (36) and
housing (37).

20. Renove and discard preformed packing
(38) from housing (37).

21. Using an electric drill, drill hole
to pry out cap (39) and wck (40)
from housing (37). Discard cap (39)
and wick (40).

Rermoval of bushing from housing
wi || cause destruction of bushing.
Remove only if i nspection

i ndi cates renmoval is necessary.

22.  Inspect bushing (41). Repl ace if
cracked, broken, grooved or scored.

23. If necessary, press out bushing (41)
using suitable driver and press.

Go to sheet 5
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T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1. Starting Mtor. (Sheet 5 of 15)

DI SASSEMBLY (cont)

24, Using snap ring pliers, renove

retaining ring (42), preforned
packing (43), shaft (44) and
preformed packing (45) from starting
motor housing (70). Di scard
preformed packings (43 and 45).

25. Reropve armature (46).

26. Renove drive (47), lever (48) and
washer (49).

27.  Using long round nose pliers, renmove
pl ug (50).

28. Using a 7/16" open end wench, renove
five bolts (51)

29. Separate itens 52 thru 58 as an

assenbl y.

30. Using a flat tip screwdriver, renove
preformed packing (52), seal (53) and 55
washer (54) from |lever housing (58).
Di scard preforned packing (52) and 5%
seal (53). 0,’///

31. Using an electric drill, drill hole
to pry out cap (55) and wick (56).
Discard cap (55) and wick (56).

Removal of bearing from | ever
housing will cause destruction of

beari ng. Remove only if
i nspection indicates renpval is
necessary.

32. Inspect bearing (57). Repl ace if
cracked, broken, grooved or scored.

33. If necessary, press out bearing (57)
using suitable driver and press.

Go to sheet 6
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T™M 10-3930-643- 34

ELECTRI CAL SYSTEM MAI NTENANCE
5-1. Starting Mtor. (Sheet 6 of 15)

DI SASSEMBLY
NOTE

Renove coil only if testing and
i nspection indicate replacenment is
necessary.

34. Using a 3/4" open end wench, renove
nut (59), washer (60) and washer (61)
from starting notor housing (70).

NOTE

In steps 35 thru 37, support coi
by hand or use pole spreader to
prevent distortion.

35. Using cross tip screwdriver, renove
ei ght screws (62).

36. Bend up three tabs on comutator end
of coil (63) and pull lead assenbly
of coil (63) through starting notor
housi ng (70).

37.  If necessary, remove coil (63),
insulator (64), four shoes (65) and
two plates (66). 56

38. Renove washer (67) and insulator
bushing (68) from coil (63).

39. Using diagonal cutting pliers, cut
| eads and renove termnal stud (69).
Renove only if stud is bent or
threads are danaged

Go to sheet 7
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T™ 10-3930-643-34

ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1.

Starting Mtor. (Sheet 7 of 15)

CLEANI NG | NSPECTI ON

40.

41.

42.

Wpe bellows (8). insulator (68),
four brushes (31), drive (47) and two
plates (66) with a clean, lint-free
cloth. Do not use cleaning solvent.

Clean coil (63) and starting notor

housing (70) with mineral spirits and
brush. Dry with clean cloth.

COMPRESSED AIR HAZARD
Conpressed air used for cleaning

purposes will not exceed 30 psi.
Use only with effective chip

guarding and personal protective

equi prent  (goggl es/ shield, gloves,
etc.).

Clean arnmature (46) with mneral
spirits and brush. Dry with
conpressed air. Commutator can be
cleaned with No. 00 grit sandpaper.
Wpe commtator wth a clean,
lint-free cloth to renove all
particles from between conmmut at or
bars. Do not use emery cloth.

Go to sheet 8
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ELECTRI CAL SYSTEM MAI NTENANCE.

5-1.

Starting Mtor. (Sheet 8 of 15)

CLEANI NG | NSPECTI ON'

43.

44,

45.

I WARNING I
TOXIC/FLAMMABLE

Dry cleaning solvent P-D-680, used
for cleaning parts, is toxic and
flammable. Use only in well
ventilated areas. \War protective
goggl es and gl oves. Do not snoke
or allow open flames or sparks in
areas where cleaning solvent is
used or stored. Avoi d contact
with eyes, skin or clothing. If
contact with eyes is made, flush
with cold water and seek medical

attention inmmediately. If contact
with skin or clothing is made,
flush with cold water. If you
become dizzy while using cleaning
sol vent, get fresh air

i mredi atel y.

Wpe frame (29) and housings (37 and
58) with clean cloth noistened with

cl eaning solvent P-D 680. Dry
thoroughly with conpressed air.

Clean all other parts with cleaning
solvent P-D-680. Dry thoroughly with
conpressed air. Refer to paragraph

2-8.

I nspect all parts. Refer to para-

graph 2-9.

TM 10- 3930- 643- 34

Go to sheet 9
5-9



T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1.  Starting Mdtor. (Sheet 9 of 15)

TESTI NG

46. Use growl er and steel blade to test
for shorted windings in armature
(46). Replace if steel blade
vi brat es.

47. Test to check for accunul ati on of
brush material between commut at or
bars in arnmature (46). Repl ace
armature (46) if brush material has
been cl eaned out fromin between
commutator bars and if testing device
shows short circuit between two
commut at or bars.

NOTE

Coil nust be installed in starting
housi ng and grounds nust be
di sconnected for grounds and opens

test. T
- N
48. Test coil (63) for grounds with T s \‘._
nultinmeter. Replace if grounds are <7 ® 9 € /
i ndi cat ed. \f"\\_ b o
\r ‘\\ hadl /
N ~ \\
49. Test coil (63) for opens wth CZ=Tik > l"\/ ;\}‘1 ///
mul tinmeter. Replace if opens are & @Jlisé/ié\ Il
i ndi cat ed. ~ ‘lﬂ!

«ﬁﬁ!
L

Go to sheet 10
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TM 10- 3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE

5-1. Starting Mdtor. (Sheet 10 of 15)

ASSEMBLY

50. Install termnal stud (69), if
renoved, in coil (63). Use soldering
gun and insulating tape.

51. Install insulator bushing (68) and
washer (67).

52 Using a cross tip screwdriver,
position two plates (66) and four
shoes (65). Shoes (65) nust be
assenbled on coil (63) with long lip
in the direction of armature
rotation. Long lip nust be the
trailing edge of the shoe, not the
| eadi ng edge.

53. Wap insulator (64) around coil (63).

54. Install coil (63) in starting notor
housing (70). Support coil (63) by
hand or use pole shoe spreader.

Do not tear insulator. Car ef ul
installation of coil is necessary
to prevent shorting or grounding
of the coil as shoes are tightened
into place.

55. Using a cross tip screwdriver,
install eight screws (62) through
starting nmotor housing (70) into
shoes (65) to secure coil (63).
Tighten screws (62) evenly.

56. Using a 3/4” open end wench, install
washers (61 and 60) and nut (59).

Go to sheet 11
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TM 10- 3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1. Starting Mdtor. (Sheet 11 of 15)
ASSEMBLY (cont)

57.  If renoved, press new bearing (57)
into | ever housing (58). Prior to
installation, soak bearing in oil,
G ade 3.

58. Soak wick (56) in oil, Gade 3. Then
install new wick (56) and new cap
(55).

59. Lubricate bore of seal (53) lightly
with oil, Gade 3, then install
washer (54), new seal (53) and new
preformed packing (52).

60. Position itens 58 thru 52 as an
assenbly in starting motor housing
(70). Aline match marks on |ever
housing (58) and starting notor
housi ng (70).

61. Using a 7/16” open end w ench,
install five bolts (51).

62. Using long round nose pliers, install

plug (50).

63. Install washer (49), lever (48) and
drive (47).

64. Install armature (46).

65. Install new preformed packing (45),

shaft (44), new prefornmed packing
(43) and retaining ring (42).

Go to sheet 12
5-12
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T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE.

5-1. Starting Mdtor. (Sheet 12 of 15)

ASSEMBLY

66. If renoved, press new bushing (41)
into housing (37). Prior to
installation, soak bushing in oil,
G ade 3.

67. Soak new w ck (40) and new cap (39)
in oil, Gade 3, then install.

68. Lubricate new preforned packing (38)
lightly with oil, Grade 3, then
install.

69. Using a 1/4” socket head screw key,
install housing (37), five bolts (36)
and bolt (35) in starting nmotor
housing (70). Tighten bolts to 13 to
17 Ib-ft.

70. Install washer (34).

71. Install four springs (32) in element
hol der (33).
72. Using a flat tip screwdriver, install 3
four brushes (31) and screws (30).
Check that brushes (31) ride freely
in holder.

73.  Soak new bearing (28) in oil, Gade

3.

74.  |If removed, press new bearing (28)
into frane (29) with suitable driver
and press.

75. Soak new wi ck (27) and new cap (26)
inoil, Gade 3, then install. 27 %

Go to sheet 13
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TM 10- 3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1. Starting Mtor. (Sheet 13 of 15)

ASSEMBLY (cont)

B thru 30

76. Install two insulators (25) in
el enent hol der (33).

77. Install new preformed packing (24) in
frame (29).

78. Position itens 33 thru 30 as an
assenbly.

79. Using a flat tip screwdriver, install
three screws (23).

80. Using a 3/4" open end wench, install
bushing (22), washer (21), lock
washer (20) and nut (19).

NOTE
Terninals of two brush |eads 3thrull
connected to coil nust be in
alinement with ports of plugs in
starting notor housing.

81. Install itenms 33 thru 19 as an
assenmbly in starting notor housing
(70). Aline match marks on frane
(29) and starting notor housing (70).
Pul | armature (46) out just far
enough to conpress brushes for
installation on commutator. Sl'i de
assenbly back into position.

82. Using a 7/16” socket and socket
wench handle, install four bolts
(18).

Go to sheet 14
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TM 10- 3930- 643- 34

ELECTRI CAL SYSTEM MAI NTENANCE.

5-1. Starting Mtor. (Sheet 14 of 15)
ASSEMBLY
83. Using a flat tip screwdriver, install .
two screws (17). Secure coil (63)
| eads to elenent holder (33). Access
through ports of plugs (13 and 15).
84. Install new gasket (16), plug (15),
new gasket (14) and plug (13).
85. Using a 3/4" open end wench, install .
| ead assembly (12) and nut (11).
86. Install washer (9), bellows (8),
recessed washer (7), spring (6),
recessed washer (5) and retaining
ring (4) in plunger (10). Conpr ess
spring (6) to install retaining ring
(4) on groove of plunger (10) shaft.
87. Install itens 10 thru 4 as
assembly in starting notor W
(70). l
STy
88. Using a 1/2" open end wench, install. ,”f ?)
new | ocknut (3). Do not tighten. \
NOTE
Following this assenbly procedure
for starting notor, install
sol enoid on starting ot or
housing, refer to TM 10-3930-
643- 20.
89. Disconnect lead assenbly (12) from
sol enoid nounted on starting notor
housing (70).
90. Position starting notor and sol enoid
assenbly in soft-jawed vise.
91. Connect starting notor to 24 volt
battery as shown, using two junper
leads. Do not connect battery
negative to MR ternminal at this
tine.
92. Connect junper lead A to battery

negative or terninal G as shown. Go to sheet 15
5-15



T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-1.  Starting Mdtor. (Sheet 15 of 15)

I WARNING l

Only personnel with training and
experience in handling potentially
hazardous el ectrical testing
procedures may perform the next
procedure. An insulating glove
and/or insulated tool should be
used.

ADJUSTNMENT

93. Momentarily touch junper lead A from
battery negative to MIR term nal.
Drive will shift into cranking
posi tion.

94.  Push on drive to take up novenent.

95. Measure pinion clearance. It should
be 0.36 inches.

96. Adjust pinion clearance, if required,
by turning |ocknut.

97. Renpbve three junper |eads.

98. Connect |ead assenmbly (12) to
starting notor sol enoid.

99. Install new gasket (2) and plug (1).
NOTE

Return MLOA Forklift to original
equi prent condi tion.

JUMPER
LEADS - sariery .
) @ G. Y @S @
JUMPER s
LEAD A" % /O
MTR AT
A <
5

LOCKNUT

— 0.36 INCHES

PINION
AND DRIVE

END OF TASK
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TM 10- 3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-2.  Instrument Panel Wring Harness. (Sheet 1 of 9)

This task covers: a. Renoval b. Installation
[ NI TI AL SETUP
Tool s Material s/ Parts
Tool Kit, General Mechanic’s Smal I tag [App. G Item 28)
Aut onoti ve Anti-corrosive varnish
NSN 5180- 00- 177- 7033 - (App—C Item 30)
Tie strap

Tor ques _
cept for special torques shown,

all fasteners are tightened to a
standard torque. Refer to

EQUI PMENT CONDI TI ON
Ref er ences Condi ti on Description
TM 10- 3930- 643- 20 Battery negative disconnected.

Go to sheet 2
5-17



T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-2.  Instrument Panel Wring Harness. (Sheet 2 of 9)
REMOVAL
NOTE

@ For the follow ng procedure,
di sconnect is used to indicate
the separation of plugs ,
connectors or terninals and the
removal of all attaching
hardware. To prevent | oss,
reinstall attaching hardware in
its original position.

® Al wire nust be tagged when
renoved from connector.
I ndicate whether wire is
connected to pin-type or
socket -type connector.

® Quantity of tie straps used to
secure harness is variable.

1. Disconnect harness assenbly (1) at

connector from internedi ate harness
in operator’s conpartnent.

2. Using a flat tip screwdriver, renove
four screws (2) and washers (3).

3. Lift instrument panel assenbly (4
out of housing.

4, Disconnect wire assenblies (5 thru 7)
at connectors from front [lights
har ness.

5. Disconnect wire assembly (8) at
connector from heater harness.

6. Disconnect wire assenblies (9 and 10) / % i \\ j
at connectors from front lights cable ‘ \Z \\/) \\
assenbl y. \_\Y—‘_ o ) )
7. Using diagonal cutting pliers, cut \g’” * / /
and discard tie straps (11). /)- n % \\(ff:‘/7
? é\ §\

Goto sheet 3
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ELECTRI CAL SYSTEM MAI NTENANCE.

5-2.  Instrument Panel Wring Harness. (Sheet 3 of 9)

REMOVAL

8. Disconnect harness assenbly (12) at
connector from blackout switch (13).

9. Disconnect four wire assenblies (14)
at connectors and | ead assenblies
(15) from di ode assenbly (16).

10. Using a flat tip screwdriver,
di sconnect four wire assenblies (17)
at connector and lead assenbly (18)
from di ode assenmbly (19).

11. Disconnect wire assenbly (20) at
connector from instrunent panel (21).

NOTE

The following are differences
bet ween MLOA Forklift mpdels. The
removal /installation procedures
are identical.

12. Disconnect two |ead assenblies (22)

and lead assenbly (23) from circuit
breaker assembly (25), from vehicles
S/'N 2001 and above or disconnect
seven |ead assenblies (24) from

circuit breaker assembly (25), from

vehicles S/N 2000 and bel ow.

T™ 10-3930-643-34

Go to sheet 4
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T™M 10-3930- 643- 34
ELECTRI CAL SYSTEM MAI NTENANCE. (cont)

5-2.  Instrument Panel Wring Harness. (Sheet 4 of 9)

REMOVAL (cont)

13. Disconnect wire assenblies (26 and
27) at connectors fromfan clutch
relay (28).

14, Di sconnect seven wire assenblies (29)
and wire assenbly (30) at connectors
fromstart switch (31).

15. Rerove socket (32) and lamp (33) from
oil pressure gage (35).

16. Disconnect two lead assemblies (34)
fromoil pressure gage (35).

17. Renove socket (36) and lanp (37) from
air pressure gage (38).

18. Disconnect |ead assenblies (39 and
40) from hourmeter (41).

19. Disconnect two |ead assenblies (42,
43, 44 and 45), from connector (46).

20. Disconnect lead assenblies (47 thru

50) from | ead assenblies (51 thru
54).

=
o fd ot
e e Semme—

$78 ) EEEL)
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5-2.  Instrument Panel Wring Harness. (Sheet 5 of 9)

REMOVAL (cont)

21. Disconnect |ead assenblies (55 and
56) fromfan clutch relay (28).

22. Disconnect two |ead assenblies (57)
from alarm signal (58).

23.  Disconnect two |ead assemblies (59) N
from bul b check switch (60). e / J
55 ) / Vi

24,  Disconnect two |ead assemblies (61) ' SN\ ’/ 5
fromether start switch (62). 56 / (/ ) ,//
/ ‘// ;
25. Disconnect |ead assenbly (63) from - L
air pressure switch (64). \
57

26. Disconnect |ead assenblies (65 and
66) fromfront light switch (67).

27. Disconnect lead assenblies (68 thru
70) fromrear light switch (71).

28. Disconnect two |ead assenblies (72)
fromfan switch (73).

29. Renobve harness assenbly (74) from
instrument panel assenbly (4).

NOTE

Ref er to[paragraph 2Z-13] for
el ectrical repair procedures for

termnals and connectors.
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5-2.  Instrunent Panel Wring Harness. (Sheet 6 of 9)

INSTALLATION

30. Position harness assenbly (74) on
i nstrument panel (4).

3. Using a flat tip screwdriver, connect

two | ead assenblies (72) to fan
switch (73).

32. Connect |ead assenblies (70 thru 68)
to rear light switch (71).

33. Connect |ead assenblies (66 and 65)
to front light switch (67).

34, Connect |ead assenbly (63) to air
pressure switch (64).

35. Connect two |lead assenblies (61) to
ether start switch (62).

36. Connect two |ead assenmblies (59) to
bulb check switch (60).

- . I N
37. Connect two |ead assenblies (57) to A\ ‘_ ‘ :.

alarm signal (58). , ‘_4_;;4 N &,
56 ) iy
=

ror
38. Connect |ead assenblies (56 and 55)
to neutral start relay (28).
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5-2.  Instrunent Panel Wring Harness. (Sheet 7 of 9)

| NSTALLATI ON (cont)

39. Connect |ead assenblies (54 thru 51)
to lead assenblies (50 thru 47).

40. Connect two |ead assenblies (45, 44
43 and 42) to connector (46).

41. Connect |ead assenblies (40 and 39)
to hourneter (41).

42. Install lanp (37) and socket (36) in
air pressure gage (38).

43. Connect two |ead assenblies (34) to
oil pressure gage (35).
3 g /4
44. Install lanp (33) and socket (32) in 3 M;\‘i7///i/§;;>y\
oil pressure gage (35). \\\.\\‘9. )CP /!
. 5 s -
45, Connect wire assenbly (30) and seven S

wire assenblies (29) at connectors to
start switch (31)

@;mq,;jm;sm/

e oery/ [
46. Connect wire assenblies (27 and 26) .§I=££;==a d

at connectors to fan clutch relay
(28).
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5-2.  Instrument Panel Wring Harness. (Sheet 8 of 9)

| NSTALLATI ON (cont)

47.  Connect seven |lead assenblies (24) to
circuit assermbly (25), from vehicles
S/'N 2000 and bel ow or connect |ead
assenbly (23) and two assenblies (22)
to circuit breaker assenbly (25),
from vehicles S/N 2001 and above.

48. Connect wire assenbly (20) at
connector to instrunent panel (21).

49. Connect |ead assenbly (18) and four
wire assenblies (17) at connector to
di ode assenbly (19).

50. Connect four lead assenblies (15) and
wire assenblies (14) at connectors to
di ode assenbly (16).

51. Connect harness assenbly (12) at
connector to blackout switch (13).
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| NSTA