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Table 1-1. Specifications (Continued)

ELECTRICAL SYSTEM (Continued)

Alternator
Manufacturer. .. ... e Delco-Remy
Manufacturer’s part nUMbDer . .. e e 1105510
Rated output of alternator . . ... ... . . i e 50 amperes at 24 volts
Voltage regulator. .. ...t e e An internal part of the alternator.
The voltage regulator is solid state, and is not adjustable.
Starter
Manufacturer. . ..ot e e e Delco-Remy
Manufacturer’s part BUMDer . ... . e e 1114872
Model nurmber . . e e e e R45968
No-load test at 80°F (27°C)
R 57 OO 20
Current draw . ... o e e e e 70-110 amperes
Armature speed. . ... e 5500-9000 rpm
PInion Clearamee . . ..ot i e e e e e 0.33-0.39 in.
Torque for allen head screws (in starter drive housing). ... ... ... .. ... .o .. 13-17 ft-lbs
e 3 1xr- ¥ 41 SAE 10 engine oil
Solenoid
Manulacturer . . e e e e Delco-Remy
Manufacturer’s part DUMDET . .. ... s 1115559
Hold-incoil test at BO°F (2700 . . ..o i e 6-7 amperes at 20 volts
Pull-in eoil test at 80 F (27°C) . .. o e e 10-11.5 amperes at 5 volts
Circuit Breakers
Laght sWibCRes. . oot et i e 15 amperes
Sarting CIrCUIS . L ot e e e 40 amperes
Cab Instruments. . ..ot et e e 5 amperes
Hemter . e e e e e 15 amperes
R WaDOT. « o ittt et e it e e e e e e e e e 3 amperes
Defroster Fan « oottt e e e 3 amperes
Dome light and front Wiper. . .. e s 3 amperes
Replacement Lights
Rear floodlights . ... . e e No. 4578 — 24V
Driving Hghts. o e No. 4880 — 24V
Combination taillight and brakelight . . ... ... .. .. . . No. 1683 — 24V
Dome HEht . e e e No. 93 — 24V
Instrument cluster warning & illumination lights. .. ... . ... ... . .. . ... No. 194 — 12V
RH. instrument panel lights .. ... ... e No. 363 — 12V
Water temperature Indicator. ... ...t e No. 803R — 12V

HYDRAULIC SYSTEM

ReServoIr o e Air pressurized with one suction filter in reservoir
Equipment control valve main relief

VaIVe SELLIIE . . e e e 2100 to 2200 psi at 2200 rpm
Hydraulic reservoir @ir Pressure. . ..o oottt e 5 to 15 psi at 750 rpm
Pump Output:

Loader section . ... i e e 48 U.8. gpm at 2200 rpm at 2150 psi

Steering sySteIM. . . ..ottt e 23 U.B. gpm at 2200 rpm at 2150 psi

Capacity and oil:
(Refer to table 1-1, FUEL, FLUIDS and LUBRICANTS)



1-10. ELECTRICAL SYSTEM. The electrical system
is a direct current type in which there are two 12
volt batteries connected in series.

a. Components (Refer to figure 1-6, sheet 1), The
battery system supplies power for engine starting,
lighting and actuation of certain controls. An engine
driven 50 ampere alternator supplies current for
battery charging. System voltage is controlled at a
nominal 24 volts by a solid state, non-adjustable reg-
ulator. The starter system is equipped with a “slave”
receptacie which is connected directly across the
battery terminals for cold weather jump starting.
Interconnection between the front and rear wiring
harnesses is made by means of a bulk-head mounted
type of receptacle and plug. Circuit breakers are pro-
vided for protection of the various operating com-
ponents. Refer to table 1-1 for system component
specifications.

b. Auxiliary Steering Circuit (Refer to figure 1-6,
sheet 2), This circuit consists of the steering motor
and pump, a flow switch mounted in the hydraulic
system, the control module, and a warning lamp and
buzzer. The auxiliary steering circuit operates auto-
matically to provide hydraulically assisted steering
if the engine or hydraulic pump stops operating. The
auxiliary steering motor and pump is an electrically
operated motor with hydraulic oil pump mounted on
the output shaft of the motor. Installed on the left of
the rear chassis near the transmission, it auto-
matically operates when hydraulic oil flow stops
flowing through the hose in which the flow switch is
installed. The flow switch is installed in the steering
filter output line. When the hydraulic pump
mounted on the transmission is operating, the flow
switch provides 24 volts at its N.O contact to relay
A, pin 2. If hydraulic oil flow stops, the flow switch
routes 24 volts at its N.C. contact to relay A, pin 6.
The control module is mounted inside the cab on the
left side of the chassis and contains control circuitry
for turning on the auxiliary steering motor and
pump. Relay A is connected as a latching relay. 24
volts applied to relay A coil at pin 2 from contact
N.O. of the flow switch when the engine is cranked
energizes relay A. 24 volts applied to pin 1 and
switched out pin 3 latches relay A coil on. Relay A,
pin 6 switched to pin 8 has no effect on the circuit.
When hvdraulic oil flow stops either due to engine,
transmission, or hydraulic pump failure, the flow
switch routes voltage from its contact N.C. to relay
A, pin 6. This voltage is switched out pin 8 and ap-
plied through 47 ohm resistor to relay B, pin 2 and
2000 microfarad capacitor. 2000 microfarad capaci-

tor and 47 ohm resistor provide a small time delay
before relay B coil energizes. When relay B coil ener-
gizes, 24 volts at pins 1 and 3 latch relay B coil and
the 24 volts at pins 6 and 8 sounds the auxiliary
steering buzzer, turns on the warning lamp, and
energizes the auxiliary steering motor solenoid
turning on the motor. With the motor operating, the
hydraulic pump attached to its output shaft starts
oil flow through hoses. The flow switch will switch

.24 volts from contact N.C. to N.O., which has no

effect on the circuit due to the relays being latched.
Auxiliary steering motor and pump will continue to
operate until the ignition switch is turned off. When
the ignition switch is turned off, 2000 microfarad
capacitor will discharge through 50 ohm resistor
and diode.

1-11. HYDRAULIC SYSTEM. The truck hydraulic
system (figure 1-7) provides hydraulic fluid under
pressure to two separate subsystems having fixed
displacement pumps (1} mounted on and driven by
the transmission. These subsystems are used to
steer the vehicle and to operate the forklift. Each
subsystem has its own filter (5) in the return line.
Both subsystems are supplied by a common 17 gal-
lon reservoir (2) having a sight level gauge (3). The
complete hydraulic system capacity is 29 gallons.

a. Steering (Refer to figure 1-7, sheet 1), The
steering funection is controlled by the steering wheel
in the cab. The wheel is mechanically connected to
the steering control valve (6). Position of the wheel
varies the flow of oil to the cylinders (8), controlling
direction. The flow control valve (7) reduces oil flow
from the pump (1) to approximately 13 gallons per
minute. A non-adjustable relief valve set at 2500
+ 100 psi is located in the flow control valve. Check
valve (10) prevents fluid from the auxiliary steering
motor and pump (12) entering the pump (1) when
the auxiliary steering motor and pump is operating.
The auxiliary steering motor and pump (12) auto-
matically operates providing steering hydraulic
power if the engine shuts down or if pump (1) fails.
Check valve (11) prevents fluid from the pump (1)
entering the auxiliary steering pump when pump (1)
is operating. If pump (1) stops pumping oil, the flow
switch (9) operates to electrically activate auxiliary
steering circuit (paragraph 1-10.b). When the con-
trol circuit is activated, the auxiliary steering motor
and pump operate to provide hydraulic power to the
steering subsystem. Return oil flow is through the
oil cooler (4}, filter (5), and flow switch (9 to the
manifold connected to the input of the pump (1.

1-15
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Figure 1-11. Fuel Injector

engine firing order and for a very definite period of
time in relation to load and engine speed require-
ments.

Engine speed is controlled by means of the cab accel-
erator pedal which is connected to the throttle lever
on the side of the governor. Manual fuel shutoff
(erergency or routine} is accomplished by the Fuel
Shutoff Knob in the cab which is connected to a lever
on the opposite side of the governor. Mechanical con-
nections consist of flexible cable linkage.

d. Fuel Injector. The fuel injectors (figure 1-11)
are in the cylinder head. There is one injector for
each cylinder. The fuel injector sends a measured
guantity of fuel to the combustion chamber from the
injection pump. Each quantity of fuel must be sent
to the combustion chamber in the form of fine parti-
cles. This will make sure that there is complete com-
bustion and efficient engine performance.

WARNING

The injector tip and valve ig a matched as-
sembly. The two parts are made smooth to
fit together with accuracy. The injector tip
or valve can not be replaced separately for
service. If it is necessary to replace either
the valve or tip, replace the complete tip as-
sembly. Do not mix the tip assemblies and
bodies while the injectors are being disas-
sembled.

Major components are as follows:

(1} Injector Body. The body holds the injector
parts in the correct position in the cylinder head.
The body has a high pressure channel and a leak off
channel. The lower face of the body has a finished
surface and has two holes in the surface for locating
dowels.

(2) Injector Valve. The valve controls the flow
of the fuel from the injector.

(3) Valve Stop. The valve stop has two dowel
pins which hold the valve tip to the valve body. This
will make a spray pattern that is correct. Both faces
of the valve stop have a fine surface finish. The
valve stop controls the distance that the valve will
move.

(4) Opening Pressure Control Spring. The
spring controls the fuel pressure that is necessary to
lift the valve from the seat.

(5) Shims. The shims push down on the
spring to keep a given pressure on the valve.

(6) Injector Tip. The valve and the valve seat
are in the injector tip. There are orifices in the injec-
tor tip that atomize the fuel for better combustion
and separate the fuel spray to mix the fuel spray
with air.

(7) Cap Nut. The cap nut holds the tip as-
sembly and the valve stop to the body.

1-25



8 IN.

1/2-13 X 4 FULL THREAD

4 3/8 IN. BOLT CIRCLE
(4-9/32 IN. HOLES-90°%)
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2 Y4 IN, 0D, 3 1/2 IN, LONG

1/4-28 THREAD

3/4 IN.

Figure 2-6. Puller Assembly and Sleeve
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28.85 » 010
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Figure 2-7. Holding Fixture
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Table 4-2. Troubleshooting Chart

TROUBLE

PROBABLE CAUSE

CHECKOUT PROCEDURE
AND REMEDIAL ACTION

ENGINE

1. Engine hard to start or
will not start
a. No smoke from ex-
haust

10,

11

. Fuel shutoff not open com-

pletely

Final air filter plugged

Slow cranking speed
a. Batteries, cables, sole-
noid, starting motor

b. Damage to pistons and
sleeves

¢. Improper camshaft or
crankshaft end play

d. Defective rod or crank
bearings.

e. il pump, air compres-
sor, water pump or hy-

draulic pump

Fuel supply shuteff or no
fuel

Air in fuel system

Camshaft damaged

. Fuel injection nozzle not

seated in head
Fuel line plugged
Fuel filter clogged

Wrong or contaminated
fuel

Sticking rack control

Check that knob is completely in. Check
lever travel. Inspect cables for damage
and slipping.

Check filter restriction indicator or serv-
ice filter.

Check starter amperage draw.

Inspect pistons and sleeves.

Check end play.

Inspect or change bearings.

Check pumps and hydraulics.

Check tank shutoff valve and fuel supply
in tank.

Bleed fuel system until bubbles disap-
pear. Check for air leaks at fittings.

Remove cylinder head cover and check
valve timing.

Check for damaged nozzle gasket or seals,
ioose nozzle, or broken stud.

Check fuel flow through line.
Check and service fuel filters.

Drain fuel tank and refill with correct
fuel.

Remove injection pump cap and check
rack.



Table 4-2. Troubleshooting Chart (Continued)

TROUBLE

PROBABLE CAUSE

CHECKOUT PROCEDURE
AND REMEDIAL ACTION

ENGINE (Continued)

6. Engine lacks power
{cont'd)

10.

11,

12.

13.

14.

15.

16.

17.

. Wrong or contaminated

fuel

. Low operating tempera-

ture

. Engine timing incorrect

Low compression

. Fuel injection nozzles

malfunctioning

Clogged fuel filter

Alr in fuel system

Camshaft timed wrong

Crankease overfilled with
oil

Valves damaged

Valves out of adjustment

Injection pump malfunc-
tion

Fuel line plugged

Check for preignition or detonation prob-
lems. Drain fuel tank and refili with cor-
rect fuel.

Check for defective thermostats, and be
sure to maintain at least 50% anti-freeze
vear round.

Check for preignition or detonation prob-
lems or damage. Check for proper timing.

I engine is hard to start, perform a com-
pression test.

Low cracking pattern, improper spray
pattern or plugged spray orifice will affect
combustion. Remove and test fuel injector
nozzles.

Check and service fuel filters.

Bleed fuel system until no bubbles appear
in fuel. Check fittings for air leaks.

If timing is off and engine does not run
smoothly, check camshaft timing.

Check for high oil level from coolant
leakage, extra engine oil or oil leakage
from adjoining compartment.

Check for defective valves by listening
through manifolds. Perform compression
test,

Check valve adjustment carefully in
tune-up or overhaul.

Adjust or replace the injection pump.

Remove line at injection pump and check
for plugging.

4-13



Table 4-2. Troubleshooting Chart (Continued)

TROUBLE

PROBABLE CAUSE

CHECEKOUT PROCEDURE
AND REMEDIAL ACTION

HOSES AND FITTINGS (Continued)

Fitting pulled from hose
or a hole in the hose
(cont’d)

. Pressure setting for relief

valve is too high

Check and adjust the main relief valve
and the secondary relief valve according
to the instructions in this section.

Damaged threads

. Connection tightened too

tightly

Tighten all connections to specifications
in table 8-3.

CYLINDERS

Slow or no movement

. Damaged cylinder packing

. Piston cap screw is loose

. Hoses are not connected

correctly

Check the cylinder packing according fo
the instructions under Bad Performance
of a Single Circuit. Install new cylinder
packing as needed.

Disassemble cylinder and tighten piston
cap screw.

See paragraph 5-162 through 5-165 and
check the connections.

Damaged cylinder
bearings

. Cylinder pivot points did

not get the correct amount
of lubrication

See figure 4-1 for lubrication intervals
and the correct grease.

Cylinder packing wear
fast

. Dirty oil

. Damaged cylinder tube
3. Air in the oil

. Pressure setting for main

relief valve is too high

See paragraph 4-19d. and clean the hy-
draulic system.

Inspect cvlinder tube carefully.
Make repairs as necessary.

See paragraph 5-159 and check and ad-
just the main relief valve.

Piston rod is bent

. Pressure setting for main

relief valve or the second-
ary relief valve is too high

. Cylinder pivot points did

not get the correct amount
of lubrication

Check and adjust the pressure settings of
the main relief valve and secondary relief
valve,

See figure 4-1 for the lubrication inter-
vals and the correct grease.

CONTROL VALVE

Oil leakage around the
spool

. Damaged spool seals

Replace spool seals.

4-23



Temperature Ranges

Symbol
Below 32°F (0°0) 10°F to 50°F (-12°C to 10°C) Above 32°F (0°C)
OF Oil, Engine, SAE10W Oil, Engine, SAE20W Oil, Engine, SAE30
Case Type HDM Case Type HDM Case Type HDM
(CD Commercial Class D) (CD Commercial Class D) {CD Commercial Class D)
ATF MIL-L-46152, GR 10, MIL-1-46152, GR 10, MIL-1-46152, GR 10,
Case TCH Case TCH Case TCH
or Tenneco Hytrans Type C-2 | or Tenneco Hytrans Type C-2 | or Tenneco Hytrans Type C-2
GL Lubricant, Gear, SAE75W Lubricant, Gear, SAE80W Lubricant, Gear, SAE140
Hypoid Gear Oil MIL-L-2105 | Hypoid Gear Oil MIL-L-2105 | Hypoid Gear Oil MIL-L-2105
or API-GL-5 or API-GL-5 or API-GL-5
CG Grease, Chassis Grease, Chassis Grease, Chassis
MIL-G-3278A or MIL-G-3278A or MIL-G-3278A or
Moly-disulphide Moly-disulphide Moly-disulphide
No. 2 No. 2 No. 2
HO 0Oil, Hydraulie, Oil, Hydraulic, Oil, Hydraulic,
SAESW SAESW or BAEIOW SAE10W
MIil-1-46152, GR 10 MIL-1.-46152, GR 10 MIL-1-46152, GR 10
or Case TCH or Case TCH or Case TCH
or Tenneco Hytrans, or Tenneco Hytrans, or Tenneco Hytrans,
Type C-2 Type C-2 Type C-2
AFC Coolant, Antifreeze Coolant, Antifreeze Coolant, Antifreeze
Ethylene Glycol, 60% Ethylene Glycol, 50% Ethylene Glycol, 50%
Mil Spec Mil Spec Mil Spec
MIL-C-11755 MIL-C-11755 MIL-C-11755
MF Methanol — e
Fed Spec
O-M-232F
BF Silicone Silicone Silicone
Brake Fluid Brake Fluid Brake Fluid
MIL-B-46176 MIL-B-46176 MIL-B-46178
RC Radiator Cleaner Radiator Cleaner Radiator Cleaner
Available commercial brand | Available commercial brand | Available commercial brand
Interval Key
Semi-
Daily, or Weekly Annually Annually
Shift Change  or 50 hrs. 150 hrs. 250 hrs, 300 hrs. or 1000 hrs. or 2000 hrs.

Application Key

@, Grease Gun

{{ il Can

'w Hand

Figure 4-1. Lubrication Chart (Sheet 2 of 3)

4-33



portion of antifreeze required for lowest expected
temperature. Then fill the cooling system with
enough water so that the coolant level is approxi-
mately 2 inches below the level of the radiator cap
opening.

NOTE

Mix the antifreeze and water thoroughly by
running the engine at operating tempera-
ture for about 5 minutes. This must be done
before the loader is left outside in tempera-
tures below 32°F (0°C).

If possible, use soft water. If only hard water
is available, check the system at frequent in-
tervals for signs of scale formation.

4-11. COOLING SYSTEM MAINTENANCE.

a. Cleaning. Clean the cooling system at least
once a year; more often if hard (mineralized) water
is used in radiator.

NOTE

Radiator drain valve is located at lower
right hand side of radiator core.

(1) While coolant is still hot, open the radia-
tor drain valve (11, figure 5-33), oil cooler
drain {figure 4-16), and engine block
drain valve (figure 4-17). Drain all
coolant and close the valves.

OiL. COOLER
DRAIN VALVE

Figure 4-18. Oil Cooler Drain Valve

{2) Add a radiator cleaner to the system and
refill with clean water. Refer to table 5-1
for cleaning solvent specifications.

{3) Check the hoses, elbows, pump and water
manifold for leakage. If damage is discov-
ered, refer to paragraph 5-51 for repair in-
structions.

{4) After draining the cleaning solvent, flush
the system with clean water before refill-
ing the radiator.

WARNING

Compressed air used for cleaning and drying
purposes must be reduced to 30 psi and used
then only with adequate chip guarding and
personal protective equipment.

(5) Make sure the engine area is clean and
that the radiator fins are free of accumu-
lations. Blow dirt and debris from the ra-
diator with compressed air.

{6} Refill the cooling system to within two
inches of the top of the radiator neck.

{7) Run the engine for five minutes with
pressure cap loosened to bleed the air out
of the system. Recheck coolant level and
add coolant if necessary.

b. Thermostats. The cooling system is equipped
with two thermostats that start to open at 175%
192°F (80°-83°C). Thermostats are fully open at 202°
194°C). Coolant temperature varies with the
workload.

ENGINE BLOCK
DRAIN VALVE

Figure 4-17. Engine Block Drain Valve
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Floor Mounting Bolts, Tighten 25-35 ft-1b Torgue
Bracket Mounting Nuts, Tighten 15-20 f1-1b Torgue
Belt Anchor Bolts, Tighten 85-85 fi-1b Torque

Beat Height Bolt, Tighten 25-35 fi-lb Torque

Fo L0 BD

Figure 4-33. Operator’s Seat

(6 Keep seat belts clean and dry.

(7; Clean only with a mild soap solution and
Iukewarm water.

{8 Do not bleach or dye belts since this may
severely weaken them.

¢. Operator’s Seat and Trim (figure 4-33). The
operator’s seat is a standard vinyl upholstered type.
The following maintenance applies:

71, Clean seat and interior of cab with mild
soap or detergent solution. Use a cloth
dampened in the solution and wipe dry
immediately.

{2) Inspect seat mounting and attaching
hardware for tightness. See torque re-
quirements of figure 4-33.

4-18. HYDRAULIC SYSTEM - GENERAL. Servic-
ing the hydraulic system consists of checking the oil
level, checking for leaks, adding oil, changing the oil
and filters, and cleaning the system. Refer to figures
1-7 and 1-9 for air and hydraulic schematics.

a. Oil Level Check. Check oil every 50 hours or
weekly. Oil should be at operating temperature,
120°F (49°C).

(1) Park the truck on a level surface. Lower
the forks to the ground. Shut off engine
and set parking brake,

{2) Look at the sight level gauge for the hy-
draulic reservoir (figure 4-34).

(8) If oil is visible in the sight level gauge,
the level of the oil in the hydraulic reser-
voir is correct.

NOTE

Refer to pressure relief procedure, para-
graph 4-19.a.

(4} If oil is not visible in the sight level

gauge, check system for leaks. If none are
found, add oil.

b. Checking for leaks.
WARNING

Hydraulic systems are highly pressurized.
Escaping hydraulic oil, even an invisible
pinhole leak, can penetrate body tissues
causing serious injury. Use a piece of wood
or cardboard when looking for leaks - never
use the hands or other parts of the body.

Relieve hydraulic pressure before discon-
necting circuits. When reassembling, make
absolutely certain that all connections are
tight.

If injured by hydraulic oil escaping under
pressure, see a doctor immediately. Serious
complications may arise if medical attention
is not given at once.
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e. Valve Tappet Adjustment, Cold Setting (figure
4-37}.

(1) Remove breather tube.

(2) Remove valve covers and gaskets from all
cylinders.

{3) Crank engine until timing pointer is
aligned with TDC timing mark on ¢rank-
shaft pulley.

(4) Check push rods on No. 1 c¢ylinder for
looseness. If push rods are loose, No. 1 ¢yl
inder is at TDC on the compression
stroke. If push rods are tight, ¢crank

2

REMOVE BHEATHER TUBE.

STEP 2

engine one complete revolution and align
timing pointer with TDC mark on pulley.

{6} Check and adjust the intake and exhaust
valves as indicated by the arrows in step
(5) of figure 4-37.

(6) Crank the engine one complete revolution
and align the timing pointer with the
TDC mark on crankshaft pulley. Check
and adjust the intake and exhaust valves
as indicated by the arrows in step (6).

NOTE

After completing cold setting valve tappet
adjustment, proceed to paragraph 4-20.d.

STEP 3

\

NO. 1 PUSH

Figure 4-37. Adjusting Tappets, Cold Setting (Sheet 1 of 2)



(5) Crank engine revolution plus 7° ATDC.
The dial indicator should give a reading
of 0.058". If a reading of 0.053" is not ob-
tained, check the complete valve train as-
sembly.

NOTE

This procedure can also be used to check the
proper assembly of cam to crankshaft gear
teeth without removing the front gear cover.

4-21. ENGINE SPEED ADJUSTMENTS.
CAUTION

Unauthorized changes in the governed
speed of the diesel engine will automatically
void and waive any warranty by the manu-
facturer.

a. Checking Engine Conditions. Before making
any changes in the no load governed engine
speed, check that the engine speed is not af-
fected by one or more of the following condi-
tions:

(1) Check to be sure the engine is equipped
with the correct injection pump. The
pump can be identified by the number
stamped on the serial number plate on
the governor housing.

(2) Engine not carefully “run-in”.

{3) Engine lubricating oil viscosity not ac-
cording to recommendations.

{4) Incorrect oil viscosity in the transmission
or hydraulic system.

NOTE
The transmission and hydraulic oil must be
warmed up to the proper temperature before

taking an engine speed reading.

(5} Fuel does not meet the required specifica-
tions for number 2 diesel fuel.

(8) Plugged air cleaner.

(7) Fuel tank breather partially plugged.

(8) Fuel filter bleed valves not closed com-
pletely.

(9) Lack of fuel to the injectors due to
plugged fuel filters, air or water in the
fuel system, or faulty pressure relief
valve.

{10} Fuel injection pump not timed as
described in paragraph 4-20.g.

{11) Valve tappet clearance not adjusted and
set correctly. Refer to paragraph 4-20.c.
and 4-20.d.

{12} One or more faulty injectors.

{13} Loss of compression in one or more cylin-
ders.

(14) Fuel shutoff control out of adjustment.

b. Checking Engine Speed.
WARNING

Make sure the power train is in neutral, and
the parking brake is applied to prevent in-
jury to personnel.

NOTE

Checking engine speeds is critical and can
only be made with a tachometer that is
known to be accurate. Revolution counters
of any type, on tachometers used for a long
time without accuracy control MUST NOT
be used. Refer to table 2-1.

Refer to the engine data decal on the engine
valve cover for the engine no load governed
speed and rated speed. Also refer to table 1-1
for engine speed specifications.

(1} Temporarily disconnect the truck

tachometer from its mounting to the
engine. Refer to paragraph 5-58.

4-73



CAUTION

Do not clean tires, lubricant seals, rubber
hose, or electrical components with cleaning
solvent.

h. A degreasing machine may be used to remove
heavy grease and oil from metal parts. Trichlo-
roethylene, Military Specification MIL-T-27602B is
used as a degreasing agent (6, table 5-1).

CAUTION

To prevent corrosion, parts should be dipped
in rust preventive (48, table 5-1) within two
hours of degreasing.

i. On removal of parts, from degreasing machine,
and immediately prior to coating with rust preven-
tive, check all oil passages and cavities for cleanli-
ness and freedom from obstructions. A thin, flexible
wire should be run through oil passages to make cer-
tain that thev are not clogged. Using a pressure
spray gun and kerosene or cleaning solvent, clean
dirty passages.

j. To remove carbon deposits from metal parts,
soak parts for at least 75 minutes in a heated mix-
ture of one part creosol base cleaning compound (55,
table 5-1) and four parts water. The solution con-
tainer should be equipped with an exhaust system to
expel fumes, and should be able to heat the solution
to 140°F.

NOTE

Magnesium parts should not be scaked for
more than 3 hours.

k. All parts that have been sovaked in carbon re-
moval soclution should be rinsed with cleaning sol-
vent {1, table 5-1). Rinsing should be accomplished
in a solvent spray booth equipped with a filter and
hand spray gun. After soaking, use a soft-bristle
brush to remove carbon deposits. A cloth buffing
wheel may also be used.

l. Electrical parts, such as coils, junction blocks,
and switches, should not be soaked or sprayed with
cleaning solutions. Clean these parts with a clean
lint-free cloth moistened with cieaning solvent (1,
table 5-1).

m. Oil and fuel tanks and similar reservoirs
should be flushed, using a spray gun and cleaning
solvent.

CAUTION

Do not use soap or alkalies to clean tank
interiors.

n. The cooling system radiator core should be
cleaned with steam or hot water. If sediment cannot
be completely removed by this method, boil the core
in a solution of sodium carbonate and water. Use a
solution of one pound of sodium carbonate (3, table
5-1}, to each gallon of water. Flush with clean, hot
water or steam.

o. Clean electrical system battery exterior with a
weak solution of baking soda and water. Apply the
solution with a bristle brush to remove any corrosive
buildup on the battery cable clamps, terminals, and
battery tray.

p. Wash painted surfaces of truck with a solution
of 1/4 pound of soap chips (42, table 5-1) to 1 gallon of
water.

5-5. GENERAL INSPECTION INSTRUCTIONS.

a. Inspect all surfaces in contact with gaskets,
packings or seals for nicks, burrs, scratches, ete.,
which might damage the new seals upon reas-
sembly. If any defect is found, remove it as outlined
under “General Repair Instructions” before as-
sembly.

b. Examine bearings for rusted or pitted balls,
races, or separators. Examine balls and races for
brinelling, abrasion, and serious discoloration. The
following are causes for bearing rejection:

(1) Cuts or grooves parallel to ball or roller
rotation.

(2) Fatigue pits (as opposed to minor ma-
chine marks or scratches).

{3) Cracks detected during magnetic particle
inspection.



e. Assembly (figure 5-4).

(1)

(2)

(3)

(4)

(5)

(6)

Install chain rollers (5) between supports
on carriage frame. Install roller pins (4)
through rollers and frame. Drive roll pins
(3) through frame and roller pins to se-
cure.

Coat surface of fork load pin (13) with
number two molybdenum-disulfide
grease (table 5-1, item 15). Install forks
(21 and 22) in position on carriage (23).
Slide fork load pin (13) through carriage
and forks.

Install keeper plates (10) on carriage
frame fork load pin (18). Secure keeper
plates with capscrews (11) and lock-
washers (12).

Install eylinder assembly (9) in position
on carriage frame and fork. Extend eylin-
der rod to align holes in fork brackets
with cylinder rod. Install pins (7) and spa-
cer washers (8) through frame, fork, and
cylinder. Secure pins with roll pin (8).

Install chain anchors (16) on forks (21 and
22). Secure with nuts (7). Thread chain
{18} over chain rollers. Connect ends of
chain to chain rollers.

Lift backrest (2) into position on carriage
frame (23} and slide into tubes on side of
frame. Secure backrest with lock pins (1).

f. Installation (figure 5-3).

(1)

(2)

3

(4)

Carefully lift assembled carriage and
forks into position on lift arms. Support
carriage in this position.

Install pins (4) through carriage and e ds
of lift arms. Install spacing washers (5) in
position when installing pins. Secure pins
to frame with retaining rings (2).

Install tilt eylinder rod ends in position at
top of carriage frame. Install pins (8) and
washers (7} through frame and cylinder
rod end. Secure with retaining rings (6).

Move tubes into position and connect to
fork spacing cylinder. Secure hydraulic
tube to carriage with clamp (figure 5-3).

{5) I needed, install conveyors on forks.

g. Testing.

(1) Start truck engine and operate hydraulic
system.

{2} Operate lever to open and close fork spac-
ing. Check travel of forks. Forks should
travel evenly in equal distance both open-
ing and closing.

(3) 1If fork spacing requires adjustment,
ioosen nuts on chain anchors. Then
lengthen or shorten chain travel to ob-
tain equal fork spacing.

5-15. FORKLIFT FRAME AND RELATED PARTS.
The forklift frame parts group (figure 5-5), consists
of the lift frame (22), the lift eylinders (11), the tilt
cylinders (18), the pivot shafts (10, 15 and 20) and
associated assembly hardware. Refer to paragraphs
5-16 and 5-17 for additional instructions.

5-16. LIFT AND TILT CYLINDERS,

NOTE

Cylinders include a non-repairable fail safe
valve which must be replaced if found defec-
tive. Refer to paragraph 8-18 for valve test-
ing procedure.

a. Remouval.
NOTE
Steps (1) through (8) apply to both cylinders.

(1) Rest the carriage and fork on the floor.
Position the carriage as required for easy
access to the cylinder being removed.

(2) Remove accumulated dirt from cylinder
with a cloth and clean outside of hoses
and tube fittings before disconnecting
lines.

{3) Tag or otherwise identify hoses to assure
correct reassembly.

{4} When lines are disconnected, close all
openings with a clean cap or plug to ex-
clude dirt from the system.

(5) With the engine stopped, move the cylin-

der control levers in both directions to
equalize circuit pressures.
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Figure 5-10. Rear Frame and Trunnion Group (Sheet 1 of 2)
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Hose Strap
Hose Clamp
Hose Clamp
Clamp

Nut
Washer
Capserew
Clamp

R N S

9. Capscrew
10, Lockwasher
11, Clamp

12. Nut

143, Capserew
14. Lockwasher
15, Nut

16 Hose Spacer

Figure 5-22. Cab Heater and Defroster System

17.
18,
22
20,
21.
22,
23,
24.
25.
26.
27,
28,
29.
30.
31,

32,
33.
. Capserew

. Hose

. Outlet Tube

. Inlet Tube

. Hose

. Hosge

. Wire

. Fan Switch

. Wire Tie

. Defroster Fan
. Machine Screw
. Lockwasher

. Nut

Capserew

Hose Spacer
Support Bracket
Capscrew

Hose Clamp
Heater Assembly
Nut
Lockwasher
Washer
Capscrew
Ground Wire
Hose

Hose

Control Knoh
Heater Control
Valve

Nut
Lockwagsher

O8iB38



Capserew
Capscrew
Lockwasher
Washer

Warning Decal
End Frame

Plug

Oil Wick

Bushing

Bolt

Lockwasher

. Brush Holder Plate
. Bpring

. Starter Brush

. Screw

Machine Screw
insulating Bushing
. Washer

. Lockwasher

. Bolenoid Wire (Ground)
. Preformed Packing
. Armature

. Thrust Washer

. Thrust Washer

. Inspection Plug

. CGasket

Bk o fowssd ok Bk ek et
N e e E L

303 Bug s bk pek
sl

22
23
24
25
26

{7} Remove the connector.

(8) Loosen and remove the cap screws that
hold the solenoid to the field frame.

LEGEND FOR FIGURE 5-27

27, Field Coil

28, Terminal Stud
28. Pole Shoe

30. Machine Screw
31. Coil Terminal Insulator
32, Coil End Insulator
33. Bushing

34. Terminal Insulator
35. Washer

36, Connector

37. Washer

38, Nut

39. Special Nut

40. Machine Screw
41. Plug

42. Shift Lever Housing
43. Armature Bushing
44. Oil Seal

45. Brake Washer
48. Plug

47, Oil Wick

48, Plug

49. Gasket

50, Special Bolt

51, Lockwasher

52, Starter Drive

53.
. Pivot Btud
55.
56,
57.
. Drive End Housing
59,
. Plug
81,
62.
63,
. Machine Screw
65.
66.
67.
. Boot
69,
70.
71.
72
73.
74.
75.

Shifter Lever

Preformed Packing
Preformed Packing
Retaining Ring

Armature Bushing

O Wick
Gasket
Machine Screw

Solenoid
Capscrew
Solencid Plunger

Boot Seat

Plunger Return Spring
Inner Spring Seat
Outer Spring Seat
Retaining Ring

Nut

Field Frame
{Non-replaceable item)
{Phantomed}

(9) Separate the solenoid and plunger.

&

(10) Loosen and remove one plug from the
field frame.
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(7} Loosen and remove the screws that fasten
the brushholder to the end cap.

(8) Remove the brushholder from the end
cap.

{8) Remove the rubber bushings and insulat-
ing washers from the ground terminal.

¢. Assembly. Assembly of brushholder and cap is
the exact opposite sequence of disassembly. Refer to
paragraph 5-32.b, steps (1) through (9.

5-33. END CAP.

a. Disassembly.

{1} 1If the bushing in the end cap is damaged,
use acceptable tools to remove the bush-
ing.

WARNING

Drilling operations are hazardous to the
eyes. Eye protection is required. Good
general ventilation is normally adequate.

{2) Drill or punch a hele in the cap plug in
the end cap.
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(14)

(15)

(16)

Install the flat washer into the boot. In-
stall the boot, inner spring seat, spring,
and outer spring seat on the plunger. As-
sembly is reverse sequence of disas-
sembly. Refer to illustration for step
a(8)d).

Push down the outer spring seat and in-
stall the snap ring on the plunger.

Install the plunger into the shift lever
housing. The end of the plunger must be
through the shift lever. Install the self-
locking nut the same number of turns as
was needed to remove the self-locking
nut. Refer to step a(6).

(17) Install the gasket in the groove in the
shift lever housing.

5-36. STARTER DRIVE HOUSING.
a. Disassembly.

(1) Drill or punch a hole in the cap plug.

(2} Remove the cap plug.
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¢7) Remove the stator from the rear housing. (10} Remove the brushholder from the rear
housing.

(8} Remove the diode tric from the rectifier

. (11} If a brush is less than 3/8 inch long on the
bridge.

short side of the brush, a new brushholder
must be used when the alternator is as-
sembled. The brushes are not available
separately. The connector must be re-
moved for use with the new brushholder.
Use a pair of needle nose pliers to push
the tab on the connector into alignment
with the brushholder as shown below. Re-
move the connector from the brushholder.

(9) Remove the insulator screw and flat head
screw that hold the brushholder in place.

(12) Remove the capscrew that fastens the
voltage regulator to the rear housing.
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(19) Use a driver that will be in contact with (22) Install the rotor in the front housing. Re-

the outer race of the bearing. Press the fer to illustration for step b(24).
bearing into the front housing until the
bearing stops moving. (23) Put the collar on the rotor shaft. Refer to

illustration for paragraph b(23).

(24} Put the fan on the rotor shaft.

(20) Fill the area above the bearing with
bearing grease until the grease is even
with the top of the bore for the bearing. (25) Put the pulley on the rotor shaft. Refer to
illustration for paragraph b(21).
(21) Use new screws with lockwashers to fas-
ten the bearing retainer to the front hous- (26) Put the lockwasher and nut on the rotor
ing. shaft.

8, 9, FIGURE 5-31
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LEGEND FOR FIGURE 5-36

1. Tube 18. Seat

2. Fitting 19, Washer

3. Capscrew 20, Valve Guard
4. Unloader 21. Inlet Valve
5. Retainer 22. Plug

6. Seal 23. Capscrew

7. Disk 24. Lockwasher
8. Diaphragm 25. Outlet Port
9. Spring 26, Gasket

10. Plunger 27. Gasket

11, Spring 28, Capscrew
12. Capscrew 29. Cylinder Block
13, Capscrew 30, Capscrew
14. Cylinder Head 31. Lockwasher
15, Stop 32. Inlet Port
16. Exhaust Valve 33. Gasket

17. Spring

b. Cylinder Head and Unloader Disassembly
(figure 5-36).

(1)

(2)

(3)

(4)

(5)

(6)

(7)

CYLINDER

HEAD

Loosen and disconnect unloader tube (1)
from two fittings (2). Remove unloader
tube.

Remove two fittings (2).

Remove air compressor governor (para-
graph 5-44a).

Remove two capscrews (3) and unloader
4).

Remove and discard two retainers (5),
seals (8), disks (7), diaphragms (8), and
springs (9) from unloader (4).

Remove and discard two plungers (10) and
springs (11) from cylinder head (14).

Remove capscrew (12) and five capscrews
(13).

Using rubber mallet, hit cylinder head
(14) to break seal of gasket (27).

34.
35.
36.
31,
38,
39,
40.
41,
42.
43.
44.
45,
46.
47.
48.
49

Gasket 50. Bearing Cap
Lock Nut 51. Seal
Connecting Rod Cap 52. Gasket
Insert 53, Bearing
Capserew 54, Crankshaft
Connecting Rod 55, Screw
Compression Ring 56. Plate

Oil Ring 57. Crankcase
Expander Ring 58, Cotter Pin
Button 59. Nut

Wrist Pin 60, Pulley
Piston 61. Key
Capscrew 62. Capscrew
End Cover 63. Lockwasher
Gasket 64. Mounting Plate
Capscrew 65, Gasket

(9) Remove cylinder head assembly (14
through 26).

(10} Put ¢ylinder head assembly (14 through
26) in vise, machined surface up.

CYLINDER
HEAD

{11) Loosen and remove two stops (15) from
eylinder head (14).
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(26) Install front and rear piston and connect-
ing rod assemblies (35 through 45) in
associated bores in eylinder block (29),
with bosses on connecting rods (39) toward
center of eylinder block. Use hammer han-
die to push pistons into bores.

NOTE

Do not mix piston and connecting rod mating
parts. Install connecting rod cap (36) on same
connecting rod (39) from which it was re-
moved.

(27} Remove connecting rod caps (36}, lock nuts
(35), and screws (38) from connecting rods
(39).

NOTE

If crankshaft (54) journals were reground,
install oversize inserts (37).

728) Install new inserts (37) in connecting rods
(39). Make sure tab on each insert engages
notch on connecting rod.

(29} Position new gasket (34) on crankcase
(57).

{30) Install eylinder block assembly (29
through 45) on crankcase (57).

(31) Install six capscrews (28). Tighten center
capscrews first. Then tighten alternate
capscrews to 120-160 Ib-in until all cap-
screws are tight.

(32) Install new insert (37) in front connecting
rod cap (36). Make sure tab on insert en-
gages notch on connecting rod cap.

TAB NOTCH

(33) Lubricate inserts (37) and journals on
crankshaft (54) with clean lubricating oil.

(34) Install front connecting rod cap (36) on
front connecting rod (39), making sure
boss on connecting rod is aligned with boss
on connecting rod cap.

~ o

|

i )

{35 Install two capscrews (38) and lock nuts
(385). Tighten lock nuts to 100-140 1b-in.

(36) Repeat steps (29) through (31) above for
rear connecting rod assembly (35 through
39.
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{2} Use force to make the cap nut (1) turn a (4) Remove the nozzle assembly (9).
small amount. Use a 12 point box wrench.
Look at the nozzie to see if it turns with
the cap nut. If the nozzle turns, stop.

NOZZLE TP

(5) Remove the valve stop assembly (4).

CAUTION

The nozzle is being held in position in the
cap nut, if the nozzle turns with the cap nut.
Carbon deposits between the two parts will
cause this. Do not loosen the cap nut. This
will cause damage to the dowel pins and
valve stop as well as the body pressure face.
Wet the nozzle and body in cleaning solvent
{(itemn 1, table 5-1), until the nozzle is free in
the cap nut. Replace the valve stop assembly
4} if there is damage to dowel pins or valve
stop.

{3) Loosen and remove the nozzle cap nut (1).

NOTE

The injector has parts with tight tolerances.
Dirt will damage a smooth surface. Keep the
work location and all tools clean and dry.
Disassemble and reassemble all parts care- (7) Remove the pressure spring (6).

fully to prevent damage.

7
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{5) Connect pump lube line.

(6) Connect high pressure fuel lines finger
tight plus 1/8 turn.

830
i W

NOTE

Nut must seat against shoulders of fittings.

Rubber sleeves must seat properly and not
bind.

{8} Connect fuel hose.

op .
. ‘g;g;gjfg [

ft
-y

(10) Install pump gear with machined flange
toward pump flange. Install mounting
bolts.

’ L ! s .

o T ey

‘ 1(. gl Qf g;.-.b/""

A
i A
A S
’ ..x“!g: - /‘A X 2

g\
SR O ¥

5-131



(7) Install a new slinger on bearing shaft to {9) Install new seal assembly in water pump.
the dimensions shown. Press only on seal outer metal ring during
installation.

SUT— . 1.

TAPERED SHAFT

(8) Press shaft bearing into housing to di-
mension shown. Press on bearing outer
race only. Do not press on shaft.

(10) Install new pump seat assembly in impel-
ler.

TAPERED SHAFT

341"
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Hose 10.
Clamp 11.
Clamp 12.
(il Breather Tube 13
Capserew 14.
Gasket 15,
Gasket 16.
Cylinder Head Cover 17
Nut

Wazher

Washer
Self-locking Nut
Gasket

Plug

Stud

Cylinder Head
Capserew

18,
19,
20,
21
22.
23.
24.
25,
26,

Figure 5-47. Cylinder Head and Cover Group

Washer

Cup Plug

Valve Stem Guide
Valve Seat Insert
Cup Plug

Head Gasket
Decal

Engine Lift Eve
Grommet
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NOTE

(11} Insert dowel pin removal tong (fable 2-1).

,.nﬁzg

) 3

—
(]
i

)

i

ing nuts as follows: Cast iron manifold
2 ft-lb.

{std. hex. nuts) — 25 to 30 ft-Ib. Alumi-

num manifold (heavy hex. nuts) — 35 to

sure seating of manifold gaskets before
4

DO NOT torque mounting bolts at this time.
Manifolds must be installed and torgqued to
torquing cylinder head bolts.
(14) Install new intake manifold gaskets.
(15) Install intake manifold and torque retain-

in

ashers.

" oy it % AR w W Y o ¥
WITEFITE.

cylinder head bolts and w

(12} Remove dowel pins and install remaining
(13) Install remaining cylinder heads.

PIN REMOVAL TONG

B
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(19} Remove spring compressor and tap valve
stem end to seat keepers.

(20) Install teflon seals on the other intake
and exhaust valves, following the same

procedure.

121) Reinstall cylinder head on engine follow-
ing procedure outlined in paragraph 5-54.

g

s
2 55550

N
)

. g
Sl

£

L onose

NOTE

Steps (22) and (23) cover valve seat replace-
ment.

i22) Remove valve seats with a seat removal
tool or have the seats machined out.

CAUTION

Never attempt to remove valve seats with
center punch. cold chisel or pry bar.

SEAT REMOVAL TOOL
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i {ISE A 15° NARROWING STONE TO i CHECK THAT VALVE HEAD HAS NOT wewd IF VALVE HEAD HAS
LOWER UPPER CONTACT AREA RECEDED MORE THAN 060" BELOW RECEDED MORE THAN
CYLINDER HEAD SURFACE L0607, REPLACE VALVE

AND VALVE SEAT

e CHECK THAT VALVE HEAD HAS NOT wi» [F VALVE HEAD HAS RECEDED MORE
RECEDED MORE THAN 060" BELOW THAN .080", REPLACE VALVE AND
CYLINDER HEAD SURFACE VALVE SEAT.
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5-57. CAMSHAFT GROUP. Servicing of this group (3} Screw the tool into the tachometer drive
necessitates cross reference to paragraphs 5-47, 5- and pull drive from engine,

48, 5-49, 5-60 and 5-67. Refer to figure 5-50 and per-
form the following procedures:

a. Removal and Disassembly.

{1} Before the camshaft can be removed from
the engine, the tachometer drive must be
removed.

f4} Remove the tachometer drive from the
special tool.

(2} To remove the tachometer drive, a special
tool must be made. Refer to specification
for making special tools, table 2-1.

ers.
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(4) Install the heated idler drive gear on the (7} Bend the lip of the ¢lipped lockwasher
camshaft with the large hub side of gear over one of the flats on the retaining nut.
towards the camshaft gear.

(5 Install lockwasher on the camshaft.

{8) Install the camshaft part way into the
engine block.

{6) Install the retaining nut and torque nut
as follows:
Retainer nut with clipped lockwasher —
95 to 105 fi-1b.
Retainer nut with hardened washer —
195 to 205 fi-1b.

(9) Lubricate the thrust washer with OE
(30W oil), figure 4-1.
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b. Cleaning, Inspection, Repair and Replace-
ment.

NOTE

To facilitate servicing, these four functions
have been combined.

{1) Refer to paragraph 5-4 and 5-5 for general
cleaning and inspection procedures.

(2} Tools referenced herein are listed in table
2-1.

{8) Repair is limited to deglazing of sleeves
and replacement of defective or deficient
parts.

{4) Certain in-process ingpection is also re-
quired during assembly to provide crite-
ria for the re-use or rejection of a part.

NOTE

Steps () through (8) apply to inspection of
the eylinder sleeves.

{5) Inspect the cylinder sleeves for the follow-
ing conditions:

fa) Normal Wear. A smooth shiny sar-
face between the upper and lower
limits of the ring travel indicates nor-
mal wear. There will always be slight
wear present due to combustion pres-
sure forcing the top ring outward
against the cylinder sleeve. Normal

wear indicates satisfactory sleeve
conditions and the sleeve need not be
replaced.

(b) Worn Out Sleeve. A smooth shiny
surface the complete length of the
cylinder sleeve indicates a worn out
sleeve due to normal wear and it
should be replaced.
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(9} Measure the connecting rod journals on ness. If out of roundness exceeds 0.0005
the crankshaft. Measure the front and inch, the journals must be refinished.

rear of each journal, checking taper. If ta-
per exceeds 0.0005 inch, the journals must S
be refinished. '

(11) When installing liners, make sure liner

locks line up. Use a sliding type move-
ment when installing liners. Never press
on center of liners.

¢10; Recheck the rod journals, 90 degrees from
the first measurements for out of round-




(11} Install the flywheel. Tighten the retain-
ing screws to the following torques:
Without hardened washers — 180 to 180
ft-1b.

With hardened washers — 230 to 250 fi-
ib.

FLYWHEEL REMOVED
FROM ENGINE

{2) Using a punch, carefully remove seal
from seal carrier.

oLl

NOTE

The following subparagraphs apply to in-
stallation of an oversized seal and wear ring.

e¢. Removal and Assembly - Oversized Seal.

{1} In order to replace the rear oil seal, the
engine must be removed from the ma-
chine and flywheel removed from engine.

f. Cleaning and Inspection. Refer to general
cleaning and inspection procedures of paragraphs 5-
4 and 5-5.

g. Repair and Replacement. Repair is limited to
replacement of defective components. See Assembly
and Installation.
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