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SAFETYINSTRUCTIONSFOR MAINTAINING INDUSTRIAL TRUCKS

Powered industrial trucks may become hazardous if adequate maintenance is
neglected. Therefore, adequate maintenance facilities, personnel and pro-
cedures should be provided.

Maintenance and inspection of all powered industrial trucks should be per-
formed in conformance with the recommendations in this Manual and the
following practices:

1. Only qualified and authorized personnel should be permitted to maintain,
repair, adjust, and inspect industrial trucks, and a scheduled preventive
maintenance, lubrication, and inspection system should be followed.

2. When truck is to be parked for maintenance: Turn off engine, lower
lifting mechanism, place directional controls in neutral, (clutch type
trucks may be left in gear) apply parking brake and chock wheels.

3. Before working on truck raise wheels free of floor or disconnect power
source. Use chocks or other positive truck positioning devices and
block carriage, innermast(s), or chassis before working under them.
Before working on engine fuel system of: (a) Gasoline powered trucks
with gravity feed fuel systems, be sure fuel shutoff is closed; (b) LP
gas powered trucks, close LP-gas cylinder valve and run engine until

%-V fuel in system is depleted and engine dies.

4. When starting engine place shift levers in neutral and depress clutch
(or brake pedal on automatic transmissions).

5. Avoid fire hazards and have fire protection equipment present. Do not
use an open flame to check level, or for leakage, of fuel, electrolyte
or coolant. Do not use open pans of fuel or flammable cleaning fluids
for cleaning parts.

6. Properly ventilate work area, vent exhaust fumes and keep shop clean
and floor dry.

7. Use hoisting equipment for heavy lifts.

8. Handle LP Gas cylinders with care. Do not drop, dent, or damage in any
way.

9. Brakes, steering mechanisms, control mechanisms, warning devices, lights
governors, lift overload devices, safety guards and safety devices
should be inspected regularly and maintained in a safe operating condi-

tion.

10. All parts of lift and tilt mechanisms and frame members should be care-
fully and regularly inspected and maintained in a safe operating condi-

tion.

11. Special trucks or devices designed and approved for hazardous area
operation should receive special attention to ensure that maintenance
preserves the original approved safe operating features.

(Continued)
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T ISN CUTIOSNFOR MAINIAINING INDUSTRIAL TRUCKS

12. Fuel systems should be checked for leaks and condition of parts. Extra
special consideration should be given in the case of a leak in the fuel
system. Action should be taken to prevent the use of the truck until
the leak has been corrected.

13. All hydraulic systems should be regularly inspected and maintained in
conformance with good practices. Tilt cylinders, valves, and other
similar parts should be checked to assure that "drift" has not developed
to the extent that it would create a hazard.

14. Capacity rating, operation and maintenance instruction plates, tags, or
decals should be maintained in legible condition.

15. Batteries, motors, controllers, limit switches, protective devices,
electrical conductors and connections should be inspected and maintained

in conformance with good practices. Special attention should be paid to
the condition of electrical insulation.

16. Industrial trucks should be kept in a clean condition to minimize fire
hazards and facilitate detection of loose or defective parts.

17. Modifications and additions which affect capacity rating and safe opera-

tion should not be performed by the user without manufacturer's approval.

18. Care should be taken to assure that all replacement parts are interchange-

able with the original parts and of a quality equal to that provided in
the original equipment.

1023-Z
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I NSTRUCT I ONS ON USE OF M A NU A L

This Operator's Manual is published as a service refer-
ence guide and includes Specifications, Operating Instructions,
Lubrication and Preventive Maintenance Instructions, and Trouble
Shooting Guide.

The TABLE OF CONTENTS for this manual is printed on
green paper and is placed at the front for easy reference.
A separate INDEX (also printed on green paper) is placed in
front of the Lubrication and Preventive Maintenance Section.

Lubrication and Preventive Maintenance Instructions are
listed under the TIME INTERVALS that they should be performed.

The TIME INTERVAL is part of the page number and code number.

Example: 8H 002-0; 8H is the TIME INTERVAL (8 operating hours),

002 is the PAGE NUMBER, and -0 is a CODE NUMBER that you as

a customer should disregard. The dash number or code number is

for the benefit of the publisher only.

The INDEX is set up under the TIME INTERVALS that the
Lubrication and Preventive Maintenance should be performed.

Example: (8 Hours) Time Page
Interval & Number
(H=Hours) (000-)

Hydraulic Sump Tank, level check... 8H 503
Brake Pedal Free Travel, check..... 8H 303

The above states to check the sump tank fluid level
every 8 operating hours and refer to page 503 for fluid
recommendations etc. Also, to check brake pedal free travel
at this interval and turn to page 303 for instructions.

Turn to the eight (8) hour section (8H) and then to
the page listed -- 503 or 303 etc. The instructions covered
therein will pertain only to the checks or adjustments that
should be performed at this TIME INTERVAL.

If, for instance, the Brake Pedal Free Travel is incorrect,
you would then refer to the INDEX for "Brake Pedal Free Travel,
adjust" which would be listed in the TIME INTERVALS following the
8 hour section.

Example: (100 Hours) Time Page
Interval & Number
(H=Hours) (000-)

Brake Pedal Free Travel, adjust.... 100H 302

Turn to the one hundred hour section (100H) and then to

AOOl-3 27 JAN 64
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EQUIPMENT

I NSTRUCT I ONS ON USE OF M A NU A L

page 302. Complete instructions as to the importance of pedal
free travel, the method to check and adjust for correct free
travel with illustrations are included therein.

NOTE

YOU WILL NOTE THAT AT THE BEGINNING OF EVERY SECTION A LUBRICA-

TION AND PREVENTIVE MAINTENANCE ILLUSTRATION IS SHOWN GIVING THE

LOCATION OF THE COMPONENTS TO BE SERVICED.

It is impossible to cover all types of machine operations
in one manual. Operating conditions should determine the lubrica-
tion and maintenance intervals. Common sense and a close observ-

ance can best determine the frequency with which you should
service your machine.

The care you give your machine will greatly determine the
satisfaction and service life that you will obtain from it. A
difinite maintenance program should be set up and followed.
Haphazard maintenance will only lead to faulty performance and
short life.

27 JAN 64 A002-0
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T A BLE OF C 0 NTENTs EQUIPMENT

(gge Description
A001 Instruction On Use of Manual
A003 Table of Contents
B001 Illustration of Machine

e BOO3 Specifications
BO31 New Machine 50 Hour Inspection

0 PER A T I 0 NS

COO2 Overall Controls
COO3 Instrument Indicators
C103 Starting and Operating Instructions
C303 To Move, Stack and Lower Loads. Safety and Operating Suggestions

LUBR I C A T I 0 N A ND PREVENT I VE M A I NTEN A NCE

Time Page
interval Number Description
(H=Hours) (0000-1)

H 001 Index

8H 000 8 Hour Lubrication and Preventive Maintenance Illustration
8H 001 Horn, Fuel Tank and System Fuses
8H 003 Crankcase Oil Level check; Recommended Lubricants
8H 103 cooling System check
8H 203 Instrument Indicators, check
8H 303 Brake Pedal Free Travel check; Parking Brake Operation check
8H 403 Engine Air Cleaner Service
8H 503 Hydraulic sumpTank Level check; Hydraulic Control Lever Operation check
8H 602 Tires, inspect

100H 000 100 Hour Lubrication and Preventive Maintenance Illustration
100H 001 Transmission & Differential Level check; Fuel Tank and Lines Inspect
100H 003 Engine Crankcase drain & refill; Crankcase Ventilation inspect, Engine Oil

Filter Change
100H 103 Cooling System inspect; clean radiator fins
100H 203 Fan and Generator Belt adjustment
100H 302 Brake Pedal Free Travel check
100H 303 Brake Pedal Free Travel adjust; Master Cylinder level check
100H 403 Lift and Tilt Cylinders inspect; Lift Chains check and adjust; visually

inspect all wiring and hydraulic piping; lubricate all miscellaneous
linkage.

100H 503 Hydraulic Sump Tank Breather inspect
lOOH 603 Steering Gear verify lubricant level; Battery inspect
100H 702 Lubrication Chart

500H 000 500 Hour Lubrication and Preventive Maintenance Illustration
500H 001 Fuel Pump Strainer clean; Fuel Pump Operation check
500H 003 converter, Transmission and Transfer Case drain & refill; Transmission Oil

Filter change
500H 103 Hydraulic Sump Tank Oil Filter change
500H 202 steering Gear adjust
500H 302 steering Axle and Linkage adjust
500H 403 Manifolds check security of mounting; Universal Joints check; Nuts, Bolts

and Cap Screws security check

A 003-24 22 FEB 66
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LUBR I C A T I ON A ND PREVENT I VE M A I NTEN A NCE

Time Page
Interval Number Description
(H=Hours) (0000-)

1000H 000 1000 Hour Lubrication and Preventive Maintenance Illustration
1000H 001 Engine Tune Up; Air Cleaner, Fuel Pump Service
1000H 003 Engine Tune Up; Cylinder Head Stud Nuts, Intake and Exhaust Manifolds,

Crankcase Ventilation; Intake and Exhaust Valve Clearance adjust
1000H 004 Engine Tune Up; Intake and Exhaust Valve Clearance adjustments
1000H 103 Engine Tune Up; Compression test, Spark Plugs inspect
lOOOH 203 Engine Tune Up; Distributor
1000H 204 Engine Tune Up; Tach Dwell Meter
1000H 303 Engine Tune Up; Contact Point adjustment; Ignition Timing
1000H 403 Engine Tune Up; Vacuum Test and Carburetor adjustment
1000H 503 Engine Tune Up; Governor adjustment
1000H 603 Starting Motor inspect
1000H 703 Generator inspect
1000H 803 Steering Wheel Bearings clean and repack; adjust
1000H 805 Drive Wheel Bearings clean and repack; adjust
1000H 913 Bleeding Brake System
1000H 914 Bleeding Hydratork inching System
1000H 1003 Brake Lining Clearance adjust
1000H 1103 Hand Brake adjustment
1000H 1202 Cooling System inspect and clean
1000H 1304 Differential drain and refill
1000H 1403 Hydraulic Sump Tank drain and refill
1000H 1503 Main Hydraulic system Pressure checks
1000H 1703 Transmission Stall and Pressure checks
1000H 1793 Neutral Starting Switch
1000H 1803 Upright Roller Adjustments

TR 0 UBLE SH 0 0 T I NG GU \ DE

Page Description

TS 001 Engine
TS 251 Fuel System
TS 321 Cooling System
TS 341 Ignition System
TS 361 Starter
TS 381 Generator
TS 401 Battery & Horn
TS 483 Drive Axle
TS 521 Steering Axle
TS 541 Brake system
TS 653 Hydraulic System
TS 963 Hydratork Drive (Transmission)

22 FEB 66 A 004-14
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SPEC I F I C A T I 0 NS

CY100/120, CHY100/120

COOLING SYSTEM CAPACITY ............. 15 quarts GENERATOR

FAN BELT DEFLECTION (long span)........... 1/2" Brush spring tension .............. 28-30 oz.
Field current 80°F

..........
1.69-1.79 amps.

BRAKE PEDAL FREE TRAVEL .......... 3/16 to 1/2" . 12 volts
Cold output......................... 25 amps.

TORQUE CONVERTER (C Models) diameter....... 11" 14 volts
Torque Multiplication.... 2 to 1 at approx. 1970 R.P.M.

Hot Output.......................... 25 amps.
TRANSMISSION 14 volts

at approx. 2225 R.P.M.
Speeds Forward............................... 4
Speeds Reverse............................... 4 VOLTAGE REGULATOR

Capacity ........... . . ...........13 quarts Voltage regulator air gap .... .. .075 in.
Voltage setting range....14.2-15.2 @ 85° F

STEERING AXLE
Current regulator air gap .......... .075 in.

Toe-in
........................... O degrees Current setting range..........23 to 27 amps.

Camber Angle ..................... 1 degree
Caster ........................... O degrees DISTRIBUTOR

Left hand turning radius angle Start advance ....
.5° to 2.5° @ 300 R.P.M.

Left Wheel......................... 72° Maximum advanve.. 7.5°to 9.5° @ 1100 R.P.M.
Right Whee1.................... 48° 20'

Breaker point opening............... .022 in.
Right hand turning radius angle

Left Whee1..................... 48o 20I Cam angle range ................. 31 to 34°
tur Right Wheel .......................

72°
Rotation (cap end) ........... . ....... cc.

DRIVE AXLE
Ignition Timing ...................... T.D.C.

Ratio ............................ 6.33 to 1
Capacity .......................... 14 pints GAS ENGINE GOVERNEDR.P.M. (No Load) ..... 2600

MAIN HYDRAULIC PUMP Drive wheel stud nut torque..........
...

425-450 ft. lbs. (Dry Thread)
Type .................................. vane
Capacity .... 17 G.P.M. @ 1200 engine R.P.M. Steer Wheel Stud Nut Torque....

425-450 ft. lbs. (Dry Thread)
STEERING PUMP

Steering Gear Pitman Arm Lock Nut Torque......
Type .................................. vane ........ . .............

120-130 foot pounds
Capacity.....

6 G.P.M. at 1200 engine R.P.M. 1500 P.S.I. Steering Gear Mounting Bolts and Clamp Bolt
Torque......................80-90 foot pounds

HYDRAULICVALVE

Pressure Relief Valve Setting....2000 P.S.l.

ELECTRICAL SYSTEM

Brush tension ...................
35-40 oz.

No Load Test .................... 10.6 volts
49 amps. min.
76 amps. max.

Lock Test ........................ 435 amps.
10.5 lb. ft. torque min.
approximately 5.8 volts.

B 005-44 23 FEB 66
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SPEC I F I C A T I ONS EQUlpháENT

L.P.Gas and Gasoline ENGINE
TORQUE SPECIFICATIONS

Engines have many studs, bolts, and cap screws of special material and
sizes and it is very important that care be exercised to torque all
studs and bolts correctly.

The torque specifications,' foot pounds, listed below MUST be followed
in order to have the engine conform to the original specifications.

Size - Diameter 5/16" 3/8" 7/16" 1/2" 9/16" 5/8"

Cylinder Heads ------ 35-40 70-85 100-110 130-140 145-155

Manifolds 15-20 25-30 40-50 50-60 50-60 60-70

Gear Covers, Water
Pumps, Front and 15-20 25-30 50-55 80-90 ------ ------

Rear End Plates

Oil Pans 12-16 12-16 ------ ------ ------ ------

B 007-16 REV 3 MAR 65





INDUSTRIAL TRUCK DIVISION
NEW MACHINE 50 HOUR SERVICE AND INSPECTION

Air Cleaner, Service......
. ..

8H 403

Battery Test and Level Check
.

100H 603

Brake Master Cylinder Level check
..

100H 303

Brake Pedal, Adjust
...... . ..

100H 302

Cooling System, inspect
....... . 100H 103

Cylinder Head, Tighten.......... .... 1000H 003

Differential Level Check..... .... . .
100H 004

Engine Crankcase, Drain and Refill
, ,

100H 003

Engine Oil Filter, Change
............. .. . .. ... .... 100H 003

Fan Beit, Adjust .......... . . ....
100H 203

Fuel Pump Strainer, Clean or Replace............ .... 500H 001

Hand Brake, Adjust.............. ............... 1000H 1103

Hydraulic Oil Filter, Change .............. . . ..... 500H 103

Hydratork inch ing Cylinder Level Check ............. ...... 100H 304

Intake and Exhaust Manifold, Tighten ............. . .... 500H 403

Lift Chains, Ad just .......... . . . .... 100H 403

Lubricate Machine ........... . . . . ..... 100H 702

Nuts, Bolts and Capscrews, Tighten .......... . . ..... 500H 403

Pressure Check Main Hydraulic System ...................... 1000H 1503

Steering Gear Level Check ........... . .... 100H 603

Transmission, Converter and Transfer Case Level Check ..... lOOH 004

Transmission, Converter and Transfer case change Filter.... 500H 003

NOTE

PERFORM THIS SERVICE AND INSPECTION

AFTER THE Fl RST 50 HOURS OF OPERA-

TION ON NEW MACHINES,

B 031-16 22 FEB 66
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HOUR AMMETER HORN LIGHT CHOKE LIFT TILT
METER BUTTON SWITCH LEVER LEVER

FUEL

TEMPERATURE
INDICATOR

S DE FORK
SH FT POSIT\0NER

ENGINE OL
PRESSURE
I ND I CATOR

COMBINATION STARTER
AND GNIT ON SWITCH

ELERATOR PEDAL

HI-L0 RANGE
BRAKE SHIFT LEVER

. PEDAL

PARKING
BRAKE

NCH1NG PEDAL TRANS. OVER
HYDRATORK MODELSL TEMP. LIGHT

illimillim

Plate 8657. Overall controls

FORWARD

NEUTRAL

REVERSE ,

HIGH

--

"

LOW
LO HI

RANGE
SHIFT
LEVER

Plate 8656. Shift Pattern
(HYDRATORK MODELS)

22 FEB 66 C 002-28
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EI)UIIPhiEiff

OPERATING
IDLE RANGE

RANH3E

020 ¡ 20
40\ 740

AMPERES

Plate 6417. Oil Pressure Indicator Plate 7647. Ammeter

INSTRUMENT INDICATORS c. Ammeter. The ammeter is connected
in the generator (or alternator if used)

Umf a. Oil Pressure Indicator. Oil pres- and battery circuit in such a manner as
sure should be at least 7 pounds at idle to indicate rate of charge or discharge.
(400 to 600 R.P.M.) CAUTION: IF THE OIL If the generator (or alternator) is

functioning properly the ammeter should
PRESSURE IS ERRATIC OR FALLS BELOW THE show a small amount of charge at engine

idle. As engine R.P.M. lncreases the rate
ABOVE LIMIT, STOP THE ENGINE IMMEDIATELY of charge also increases. When the battery

becomes fully charged the circuit is
AND FIND THE CAUSE OF THE TROUBLE. REFER regulated to reduce the rate of charge,

and cause the ammeter nee I to return
TO TROUBLE SHOOTING SECTION FOR THIS to near neutral position, showing only a

small amount of charge.
INFORMATION.

N 0 TE
C A UT I 0 N

BEFORE PLACING MACHINE IN OPERATION RUN
ON NEW MACHINES, AFTER STARTING ENGINE --

ENGINE A FEW MINUTES TO WARM OIL, ESPECI-

RUN IT AT (DLE FOR 5 MINUTES , THEN STOP
ALLY IN COLD OPERATING CONDITIONS.

ENGINE AND RECHECK OIL LEVEL 1N CRANKCASE

- BRING OIL LEVEL TO HIGH MARK, IF

NECESSARY.

NOTE

DIESEL ENGINE MODELS

REFER TO ENGINE OPERATORS MANUAL

COO3-10 REV 11 MAY65
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0 PER A T I 0 Ns
EQUIPMENT

OPERATING
RANGE

COLD HOT WOLTS

lill

10

200

100 260 , TOTALHOURS i

o oTEMP *F

Plate 7162. Hour Meter

The hour meter accurately records the
actual hours of machine operation. This will
serve as an aid in determining the time inter-
vals for lubrication and preventive mainten-

ance services.
Plate 8288. Engine Coolant

Temperature Indicator NOTE

The coolant temperature should register
in the operating range after the first few

OPERATNG
minutes of operation. Low operating tempera-

RANGE tUreS WBStes fuel and increases engine wear.
COLD HOT

C A UT I ON

DO NOT IDLE THE ENGINE FOR LONG PERf0DS AS IT

IS NOT ONLY DETRIMENTAL TO THE ENGINE BUT ALSO

INCREASES OPERATING COSTS AS YOU ARE USING FUEL

WITHOUT BENEFIT.

N 0 TE

Select the indicator in your machine. Coolant
temperatures should read as marked, except for
diesel equipped machines.

LOW OPERATING TEMPERATURES CONTINUED OVERHEATING D I ESEL MACHI NES: REFER TO D i ESEL OPERATORSWASTES FUEL', INCREASES ENG- WILL CAUSE INTERNAL
INE WEAR AND CAUSES OlL DAMAGE
SLUDGE AND CORROSION OF
EFK3NEPARTS. MANUALFOR COOLANT TEMPERATURES.

Plate 6287. Engine Coolant
Temperature Indicator

REV 2 MAR 66 COO4-1
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0 PER A T I 0 NS

TO OPERATE MACHINE

1. Place Transmission control levers
in neutral position and start engine.

.

desir2ed opve d.Hi and Lo range lever for

3. Now move forward and reverse lever
out of neutral and into position for
desired direction. Accelerate as required.

4. Inching Operation: To inch the
machine into a load, the brake pedal
should be depressed in its free travel
range and the accelerator pedal actuated
as required. The initial brake movement is
used to regulate the inching control valve
which allows a decrease in pressure on the
transmission selector pack discs. This per-
mits controlled slippage of the discs
allowing the machine to inch - - - after the
brake pedal travel has actuated the inch-
ing valve mechanism the brake become
applied and all pressure by-passes the
selector discs.

Plate 6418. Ignition Switch C A UT I 0 N

TO PROLONG MACHINE LIFE IT IS BEST TO
COME TO A COMPLETE STOP BEFORE SHIFTING

STARTING TO THE OPPOSITE DIRECTION.

Place all transmission control levers ALLOW FOOT TO REST ON BRAKE PEDAL ONLY
in neutral position. Pull out on choke WHEN INCHING IS DESIRED. DO NOT ALLOW
and engage the starter by actuating the FOOT TO REST ON BRAKE PEDAL WHILE DRIVING
ignition switch in the start position. MACHINE FROM POINT TO POINT. RIDING THE

BRAKE PEDAL WILL CAUSE CONTINUED SLIPPAGE
C A UT ] 0 N OF THE TRANSMISSION SELECTOR PACKS RESULT-

ING IN OVERHEATING AND UNNECESSARY WEAR OR
DO NOT ENGAGE THE STARTER LONGER THAN 15 DAMAGE TO TRANSMISSION COMPONENTS.

SECONDS WITHOUT A MINUTE OR SO INTERVAL
TO STOP MACHINE

BETWEEN TRIALS.
Remove foot from accelerator pedal and

if the engine becomes overchoked or depress brake pedal. If machine is to be
flooded; push choke button in, depress parked, place transmission control levers in
accelerator pedal fully and engage starter· neutral position, apply hand brake and shut
if all necessary equipment is in correct engine off.
working order, the engine will start.

C A UT I 0 N
After engine has started, check instru-

ment panel making certain the engine oil IF THE ENGINE HAS BEEN OPERATING AT OR
pressure indicator shows adequate pressure.
If no oil pressure is indicated, stoP NEAR FULL LOAD, IT SHOULD BE ALLOWED TO
engine and correct the difficulty.

RUN AT FAST IDLE (600 to 800 R.P.M.) FOR
NOTE

ONE OR TWO MINUTES AFTER LOAD IS REMOVED
RUN ENGINE A FEW MINUTES TO WARM OIL,
BEFORE PUTTING MACHINE TO WORK ESPECIALLY BEFORE BEING STOPPED. THIS ALLOWS INTERNAL
IN COLD OPERATING CONDITIONS.

pr ENGINE TEMPERATURES TO EQUALIZE.

Cl03-0 19 NOV 63
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TO MOVE A LOAD 3. Avoid sudden stops or starts. When
backing, be sure to look for fellow work-

The forks should be adjusted sidewise men before moving machine.
on fork bars to obtain maximum balance in
proportion to width of load. Raise or 4. Drive carefully at all times. Exercise
lower forks to proper level and center caution at cross aisles. Sound horn for
the load as nearly as possible on the safety.
forks. Tilt upright assembly slightly back-
ward to prevent the load from faÌling, 5. Be sure loads are safe to move. Have
accelerating engine slightly at the same loads properly centered on machine. Refer
time. Back away from stack. to the Capacity Chart in Specifications for

various load center ratings.
Adjust the forks with load so they

are close to the floor or ground but high 6. An operator should be assigned to a
enough to avoid hitting obstructions. The specific machine.
operator should have clear vision ahead
when moving in a forward direction. When 7. The operator should be qualified and
this is not possible, the operator should drive in accordance with his company's
drive in reverse and sufficiently turn in safety rules.
his seat to obtain clear vision backward.

8. If the machine does not respond immedi-
When the load is to be deposited, ately, report to designated individual in

enter the area squarely, especially when charge. A minor adjustment now may save a
placing one load on top of another, in major repair later.
order that all piles will be square and
secure. Place load directly over desired 9. Do not allow riders or hitchhikers.
area and slowly lower to the floor.

10. Operate the machine at a safe dis-
I MP 0 RT A NT tance behind other vehicles.

EVERY 8 OPERATING HOURS (OR EVERY SHIFT) 11. Do not operate machine with wet or
greasy hands.

ELEVATE UPRIGHT TO THE UPPER LIMIT. THIS
12. Observe highway traffic laws in the

WILL PROVIDE LUBRICATION TO THE TOP POR- operation of the vehicle in the plant.

TION OF THE LIFT CYLINDER. 13. Drive carefully on wet or slippery
floors.

SAFETY AND OPERATION SUGGESTIONS 14. Keep feet within rooning line of
truck.

The use of industrial powered trucks
is subject to certain hazards that can- 15. Observe the Operating Rules and Preven-
not be overcome by purely mechanical means. tive Maintenance Instructions ASA B56.1
The exercise of intelligence, care and Safety Code for Powered Industrial Trucks.
common sense by the truck operator is
necessary to eliminate the hazards of over- 16. Avoid overloading the truck -- this is
loading, slipping and falling of the load; a safety measure against possible injury to
obstructions in the path of travel, or the the driver and fellow workmen. Overloading
use of equipment for a purpose for which shortens the life of the truck and
it is not intended or designed. increases maintenance.

The following are a few suggestions 17. Do not operate machine for prolonged
that should be followed in the operation periods in an unventilated area. All
of this machine. engines produce poisonous carbon monoxide

gas as a by-product of combustion and can
1. Operate machine with forks close to be dangerous if allowed to accumulate in a
floor, loaded or empty, but high enough closed area.
to avoid hitting obstructions.

18. Be sure the brakes are in proper
2. If vision is obstructed by the load, working condition. Be sure all mechanical
operate machine in reverse and sufficiently and electrical components are working
turn in the seat to obtain clear vision. correctly.

C303-0 REV 16 DEC 63
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LUBRICATION AND PREVENTIVE MAINTENANCE INDEX
EQUIPMENT

Time Page Time Page
Interval Number Interval Number

( 8 HOURS ) (H=Hours) (0000-) (H=Hours) (0000-)

Air Cleaner Service ....... SH 403 Lift Brackets, inspect....... 100H 503

Brake Pedal Operation ..... 8H 303 Lift Chain, Adjust........... 100H 403

Brake Operation, Parking... 8H 303 Lubrication Chart ........... 100H 702

Crankcase Oil Level Check.. 8H 003 Steer Gear Level Check ...... 100H 603

Engine Cooling System Check. 8H 103 Transmission & Transfer Case
Level Check................ 100H 101

Engine Coolant Temperature
Indicator................. 8H 203 ( 500 HOURS )

Fuel Tank Check ............ 8H 001 Fuel Pump ................... 500H ool

Horn........................ 8H 001 Fuel Pump Strainer .......... 500H 001

Horn Fuse .................. 8H 001 Hydraulic Oil Filter change.. 500H 103

Hydraulic Control Levers.... SH 503 Intake and Exhaust Manifold.. 500H 403

Hydraulic Sump Tank Level Nuts, Bolts & Capscrews,
check..................... 8H 503 Tighten.................... 500H ooo

Ignition Fuse .............. 8H 001 Steering Axle & Linkage
adjustment................. 500H 302

Oil Pressure Indicator ..... 8H 203
Steering Gear Adjustment .... 500H 202

Tire & Rim Maintenance ..... 8H 602
Transmission & Converter

( 100 HOURS ) Filter .................... 500H 003

Battery Electrolyte Level Transmission, Converter and
and Test ................ 100H 603 Transfer Case Drain & Refill. 500H 003

Brake Master Cylinder Universal Joints inspect..... 500H 403
Level Check ............. 100H 303

( 1000 HOURS )
Brake Pedal Adjust ........ 100H 302

Drive Wheel Bearings clean,
Cooling System............. 100H 103 inspect & repack............ 1000H 805

Differential Level Check... 100H 001 Brakes Adjust................ 1000H 1003

Engine Breather ........... 100H 003 Brake System; test and bleed. 1000H 913

Engine Crankcase .......... 100H 003 Carburetor, adjust........... 1000H 403

Engine Oil Fi iter ......... 100H 003 Compression test, Engine .... [000H 103

Fan Belt, adjust .......... 100H 203 Cooling System, inspect &
clean ..................... 1000H 1202

Fuel Tank and Lines ....... 100H 001
Crankcase Ventilation ....... 1000H 003

Hydraulic Sump Tank
Breather................. 100H 503 cylinder Head Tightening

Sequence .................. 1000H 003
Hydraulic System inspect... 100H 403

Differential, drain & refill. 1000H 1304
Inching Cylinder Level
check...................... 100H 304 Distributor, inspect & adjust 1000H 203

H 001-22 22 FEB 66



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE INDEX EQUIPMENT

Time Page Time Page
Interval Number Interval Number

( 1000 HOURS cont'd ) (H=Hours) (0000-1) Description (H=Hours) (0000-)

Engine Tune-Up............ 1000H 001 Plate Lube. & Prev. Main.
7706 Illus. ............ 8H 000

Generator, inspect........ 1000H 703
Plate Lube. & Prev. Main.

Governor, adjust ......... 1000H 503 7707 Illus. ............ 100H 000

Hydratork inching Lube. Instruction
Cylinder, bleed ........ 1000H 914 Diagram ........... 100H 702

Hydraulic Sump Tank, Plate Lube. & Prev. Main.
drain and refill ....... 1000H 1403 7708 Illus. ........... 500H 000

Hand Brake, adjust ....... 1000H 1103 Plate Lube. & Prev. Main.
7709 Illus. ........... 1000H 000

Intake and Exhaust Valve
Clearance, adjust ...... 1000H 303

Ignition Timing .......... 1000H 303 N 0 TE

Neutral Starting Switch .. 1000H 1793 WHEN PERFORMING THE 100, 500 OR 1000 HOUR

Pressure checks (Main LUBRICATION AND PREVENTIVE MAINTENANCE,
Hydraulic System)....... 1000H 1503

ALWAYS INCLUDE THE PREVIOUS LUBRICATION
iransmission Stall and

Pressure checks ........ 1000H 1703 AND PREVENTIVE MAINTENANCESCHEDULES.

Spark Plugs, clean & adjust 1000H 103

Starter, inspect .......... 1000H 603

Steer Wheel Bearings, clean,
inspect & adjust ........ 1000H 803

Upright & Lift Carriage
Roller Adjustment ....... 1000H 1803

Voltage Regulator, inspect. 1000H 704

Wiring, inspect ......,.... 10000 704

22 FEB 66 H 002-14





CLARK INDUSTRIAL TRUCK DIVISION g qgg.
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

8 HOURS

1N RUMENT

HYDRAULIC SYSTEM
OPERATION CHECK.

FUSE CHECK.

BRAKE PEDAL FREE
TRAVEL CHECK.

FUEL TANK
CHECK.

PARK1NG BRAKE
CHECK.

ER

AD 1

SE
E0 CH

CELCEK

0

MP TANK

ENGINE OIL
LEVEL CHECK.

NOTE

AFTER EACH 8 HOURS OF OPERATION, PERFORM
THE ABOVE PREVENTIVE MAINTENANCE SERVICES.

Plate 7706. Lubrication and Preventive Maintenance Illustration

1 MAR 66 8H 000-13



CMRK INDUSTRIAL TRUCK DIVISION gggg
EI)UlIPhiENT

LUBRICATION AND PREVENTIVE MAINTENANCE E!)UllPNIENT

HORN FUSE IGNITION FUSE
H0LDER HOLDER

O-RING SEAL

RED
WIRE

GREEN FILTER SCREEN

WIRE

Plate 7648. Horn and Ignition Fuse Plate 6627. Gasoline Tank Filler
Cap and Screen

HORN

Check to be sure the horn is working W A RN I NG
properly.

DO NOT FILL THE TANK WITH THE FILLER
FUSES

CAP SCREEN REMOVED. (GASOLINE MODELS)
Check the electrical circuit fuses.

Umf The fuse holders are located beneath the
dash. A red wire leads to the ignition
fuse holder and a green wire leads to
the horn fuse holder.

FUEL TANK

Check fuel supply and fill if neces-

sary. Use a good grade of fuel.

Before filling fuel tank, make certain
the filler cap screen is in place and not
damaged (on machines so equipped).

8H 001-3 REV 5 MAY 65
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EQUIPMENT EQUtPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE

ENGINE CRANKCASE (GAS MODELS) Crankcase Capacity--- Refer to Specifications
For Service "MS"

Before attempting to start the engine, SAE 10W ..............

0° to 32° F.
first make sure that it has sufficient SAE 20W ............

32° to 75° F.
oil. The oil filler pipe is located on SAE 30 ... above ............. 75 F.
the left side of the machine. The oil or use 10W-30 MULTI-GRADE OIL
level stick is of the dipstick or bayonet
type and is located on the right side
of the machine. Fill the crankcase reser-

voir through the filler pipe to the proper
level as indicated on the dipstick.

C A UT I ON

NEVER PERMIT THE OIL LEVEL TO FALL BELOW

THE "ADD" MARK ON THE DIPSTICK.

DO NOT OVERFILL THE CRANKCASE, AS TOO

MUCH OIL WILL BRING THE LEVEL HIGH ENOUGH

FOR THE CONNECTING RODS TO DIP, THUS

CAUSING EXCESSivE QUANTITIES OF OIL TO

BE THROWN TO THE CYLINDER WALLS RESULTING

IN OIL CONSUMPTION, SMOKING, EXCESSIVE CAR-
Plate 7649. Engine Crankcase Fill

BON DEPOSITS AND FOULED SPARK PLUGS.

N 0 TE

N 0 TE
Diesel Engines: REFER TO DIESEL ENGINE

ON L.P. GAS ENGINES, USE A NON-DETERGENT
OPERATORS MANUAL.

OIL DURING BREAK-IN PERIOD.

ADDOILMARK

Plate 3145. Crankcase Oil Check

8H 003-8 REV 5 MAY65





gggg INDUSTRIAL TRUCK DIVISION gggg
EI)UIPhiEN'I

LUBRICATION AND PREVENTIVE MAINTENANCE
E;I)UIPhiENT

ENGINE COOLING C A UT I 0 N

Make sure that the radiator drain cock and NEVER POUR COLD WATER OR COLD ANTI-FREEZE INTO
the water drain in the cylinder block are
closed. Check radiator coolant level and fill THE RADIATOR OF AN OVERHEATEDENGINE. ALLOW
to within 1 inch of the top with clean water;
or if operation is in cold weather, use a suit- THE ENGINE TO COOL AND AVOID THE DANGEROF
able anti-freeze solution.

CRACKING THE CYLINDER HEAD OR BLOCK. KEEP ENG-
It is recommended that a soluble oil in

the proportion of I ounce per gallon of water ING RUNNING WHILE ADDING WATER OR ANTI-FREEZE.
be added to the Cooling System.

WHENPERMANENTANTI-FREEZE OF THE ETHYLENE

GLYCOL TYPE IS USED, THE COOLANT SOLUTION

MUST coNTAIN AT LEAST 40% WATER.

NOTE

REFER TO DI ESEL ENGINE MANUALFOR MACHINES SO

EQUIPPED.

Plate 7008. Cylinder Block Water Drain

8H-103-0 REV 14 APR 66
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EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

OPERATING
IDLE RANGE

RANGE

20 i 20
40 \ / 40

0 . 6

Plate 6417. Oil Pressure Indicator Plate 7647. Ammeter

INSTRUMENT INDICATORS c. Ammeter. The ammeter is connected
in the generator (or alternator if used)

a. Oil Pressure '
-.-ator. Oil pres- and battery circuit in such a manner as

sure should be at i -t 7 pounds at idle to indicate rate of cha ye or discharge.
(400 to 600 R.P.M.) CAUTION: IF THE OIL If the generator (or alternator) is

functioning properly the ammeter should
PRESSURE IS ERRATIC OR FALLS BELOW THE show a small amount of charge at engine

idle. As engine R.P.M. increases the rate
ABOVE LIMIT, STOP THE ENGINE IMMEDlATELY of charge also increases. When the battery

becomes fully charged the circuit is
AND FIND THE CAUSE OF THE TROUBLE. REFER regulated to reduce the rate of charge,

and cause the ammeter necule to return
TO TROUBLE SHOOTING SECTION FOR THIS to near neutral position, showing only a

small amount of charge.
INFORMATION.

NOTE
C A UT I ON

BEFORE PLACING MACH\NE IN OPERAT\0N RUN
ON NEW MACHINES, AFTER STARTING ENGINE --

ENGINE A FEW MINUTES TO WARM OIL, ESPECl-

RUN IT AT [DLE FOR S MINUTES , THEN STOP
ALLY IN COLD OPERATING CONDITIONS.

ENGINE AND RECHECK OIL LEVEL 1N CRANKCASE

- BRING OIL LEVEL TO HiGH MARK, IF

NECESSARY.

8H 203-5 27 MAY 64



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIÞMENT

LUBRICATION AND PREVENTIVE MAINTENANCE EQUlpMEJiT

OPERATING
RANGE

COLD HOT
lill

200

100 260 TOTALHOURS
'

-... CLARN /

TEM P °F

Plate 7162. Hour Meter

The hour meter accurately records the
actual hours of machine operation. This
will serve as an aid in determining the
time intervals for lubrication and preven-

Plate 8288. Engine Coolant . .

. tat Ive maintenance services.
Temperature Indicator

N 0 TE

THE COOLANTTEMPERATURESHOULD REGISTER

180° to 220° F. AFTER THE Fl RST TEN OR

FIFTEEN MINUTES OF OPERATION.

LOW OPERATING TEMPERATURESWASTES FUEL AND

INCREASES ENGINE WEAR.

C A UT I 0 N

DO NOT IDLE THE ENGINE FOR LONG PERIODS,

AS IT IS NOT ONLY DETRIMENTAL TO THE

ENGINE BUT ALSO INCREASES OPERATING COSTS

AS YOU ARE USING FUEL WITHOUT BENEFIT.

22 FEB 66 8H 204-4
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EQUIPMENT EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE

BRAKE PEDAL
FREE TRAVEL

FREE TRAVEL - measured ,ere -

BOTTOM OF FLOCR BOARD TO -

TCP OF BRAKE LEVER

Plate 7042. Brake Pedal Free Travel

BRAKE PEDAL

1. Depress brake pedal and hold foot .g

pressure for at least 10 seconds. Pedai
must be solid , must not be spongy or
drift under foot pressure. Pedal free
travel should be 1/2 inch before meeting
resistance from master cylinder piston.

PARKING BRAKE

Make certain that the parking brake
is working properly. This shall be tested
with the drivers seat occupied, the park-

ing brake applied and the truck out of
gear - Parking brake must be capable of
holding the truck, with full rated load
on a 15% grade.

If brake operation is not satisfactory,
report to designated person in authority.

Plate 6505. Parking Brake

8H 303-3 9 DEC 63
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EQUIPMENT EQUIPMENT

AIR CLEANER (0\L BATH TYPE) Proper servicing means cleaning
thoroughly and refill ing with new engine

The air cleaner is of the oil bath oil, and maintaining air-tight connections
type. The main function of the air cleaner between the air cleaner and intake mani-

is to prevent dirt and grit from getting into fold so that all air entering the engine
the engine. All engines, when operating, con- is filtered.
sume several thousand cubic feet of air
per hour. Since dusty air is full of
abrasive matter, the engine will soon wear
excessively if the air cleaner does not FILTER SCILEELL
remove the dust before entering the cyl-
inders.

Operating conditions determine the air
cleaner service periods. Under extremely
dusty operations, this may be twice daily.

ee
OIL CUP

Plate 7663. Air Cleaner Screen a,,d Oil Cup

RECOMMENDED MAINTENANCE

The air cleaner should be checked
every 8 operating hours and cleaned if
needed (this may be necessary twice daily
under extreme dirty conditions).

Remove air cleaner oil cup and wash
Plate 5985. Air cleaner -- Fill in a stoddard type cleaning solvent. Wipe

to oil level only dry and refill with new engine oil.
Replace oil cup on air cleaner being sure

As the dirt is strained from the air it is properly positioned.
flowing through the cleaner, it thickens
the oil in the cup and raises the level. Check all hose connections to be sure
if the level is to high, agitation of they are tight. Periodically remove hose
the oil on the screen is affected and connections and check interior of hose for
gritty oil is carried over into the air dirt or dust. If Cound, this indicates
stream, through the carburetor and into that additional cleaning intervals are
the engine cylinders. This would actually necessary.
introduce a grinding compound with result-

NW' ing very rapid wear. Periodically (depending on operating
conditions) every 100 operating hours,
remove complete air cleaner assembly and

8H-403-10 10 NOV 65



CMRK, INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT EQUIPMENT

wash entire air cleaner internally. This is
necessary as the unit is equipped with a
built in screen. Soak the complete assembly
in a Stoddard type cleaning solvent. S10sh
the assembly up and down being sure the
solvent washes away any foreign matter that
may be lodged in the screen. Wipe the
exterior dry with a clean cloth and blow
dry the interior with compressed moisture
free air. Be sure cleaner assembly is
absolutely dry before refill ing oil cup
to the proper level stamped on the cup.
Avoid overfilling -- capacity approximately
2 pints.

C A UT I 0 N

ALWAYS CHECK AIR CLEANER ASSEMBLY WITH

THE ENGINE TURNED OFF. NEVER CHECK OR

REFILL THE OIL CUP WITH THE ENGINE

OPERATING.

Depending on the type of operation
the machine is subjected to, determines
the frequency in which the air cleaner
should be serviced. However, regardless of
the type operation, the air cleaner should
be checked every 8 operating hours and the
necessary maintenance performed as explained
in the preceeding paragraphs. Haphazard
maintenance will lead to short engine life.
Air cleaner maintenance may seem trivial,
but it can mean longer engine life, less
engine up keep and better economy provid-
ing proper maintenance is exercised.
Common sense with a close observance can
best determine the frequency of air cleaner
maintenance.

SH-404-4 10 NOV 65
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EQUIPMENT LUBRlCATION AND PREVENTIVE MAINTENANCE EQUIPMENT

TILT
LOWER FORWARD

ft
-O-HNOE RAL

RAISE TILT
SUMP BREATHER BACK

FILLER PIPE

Plate 6626. Hydraulic Sump Tank Plate 7305. Lift and Tilt Levers
and Sump Breather

When load is elevated and control
HYDRAULIC SUMP TANK lever returned to neutral position, load

should remain in elevated position with no
Check hydraulic sump tank fluid level noticeable downward drift. If load drifts

in the following manner: downward excessively, this may indicate lift
cylinder U-Cup or seal damage -- report

1. Lower upright. to designated person in authority.

2- Turn switch key to off position. With tilt lever in neutral position,
upright should remain steady with no

3. Remove sump breather. Fluid level noticeable backward or forward drift. If
should be up to bottom of filler pipe. upright drifts excessively either way, this

if necessary, fill sump tank using may indicate tilt cylinder seal or U-Cup

MS 68 Hydraulic fluid. Move valve control damage -- report to designated person in

levers with hydraulic pump operating to authority.

allow any air in the lines to escape,
then recheck sump tank fluid level and C A UT I ON

fill as required before putting machine
. NEVER ALLOW LOADED OR UNLOAulo LIFT CAR-
in operation.

HYDRAULLC CONTROL LEVERS RIAGE TO REMAIN IN AN ELEVATED POSITION

I MP 0 RT A NT FOR ANY PROLONGED PERIODS. LIFT CARRIAGE

EVERY 8 OPERATING HOURS (OR EVERY SHIFT) SHOULD BE LOWERED WHEN NOT IN USE.

ELEVATE UPRIGHT TO THE UPPER LIMIT. THIS
DO NOT HOLD CONTROL LEVERS IN EXTREME

WILL PROVIDE LUBRICATION TO THE TOP PORTION
POSITIONS AFTER A LOAD HAS REACHED ITS

OF THE LIFT CYLINDER.
LIMITS. TO D0 SO WILL RESULT IN HIGH OIL

Check lift and tilt operation. The lift
and tilt cylinders should acLuate when lift PRESSURE THAT MAY RESULT IN HEATING OF
or tilt levers are moved eiLher way from
neutral position. THE HYDRAULIC OIL.

8H 503-9 8 JUN 64
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EQUlPMENT

TIRE AND RIM M/INTENANCE
EQUlPMENT

W A RN I NG inflating tire. A clip-on type air chuck
should be used so the operator can stand

AN INFLATED TIRE AND RIM CAN BE VERY to one side during tire inflation.

DPNGEROUS. MANY ACCIDENTS, SOME FATAL, HAVE 3. In all cases, when removing wheels equip-

ed with the lock ring type rim from the
RESULTED FROM IMPROPER HANDLING AND OPERA- vehicle for repair or periodic rotation,

completely deflate tires. This is best
T10N OF VEHICLE RIMS TIRES AND WHEELS. IT accomplished by removing the valve core.

IS, THEREFORE, OF THE UTMOST IMPORTANCE

THAT THE FOLLOWING PRECAUTIONS BE NOTED BY

ALL PERSONS CONCERNED TO AVOID PERSONAL
'

INJURY AND COSTLY DAMAGE.

l. After raising the vehicle and prior to
removal of wheels , place blocking under the
frame so the vehicle cannot become lowered
by accident. Blocking must be of adequate
strength to support the weight of the
vehicle.

2. Some vehicles use a rim that has a
inner half and a outer half. The two
halves are held together by bolts and by
the wheel attaching bolts. See Plate 7613.
In all cases the air should be removed
from the tire by removing the valve core
before attempting to remove the wheel from
the vehicle. The tire s',ould not be
inflated while it is Hoff" the vehicle.
Check for security of all rim retainment
bolts and wheel attaching bolts before

Plate 7614. Typical Safety Cage

4. Tires used on the lock ring type rim
should be inflated in a safety cage. See
Plate 7614. Insure that rings are properly
seated prior to inflation. An inflated
tire contains potentially explosive energy
that can blow rings loose. A clip-on type
air chuck should also be used, so the
operator can stand to one side during
tire inflation.

5. Use properly matched parts only. Rim
base and rings must be matched according
to manufacturer, size and type. This infor-

L \ mation is Stamped on each part.

6. Remove rust and other foreign matter.
Accumulation of such material in the rim
gutter can prevent the proper fitting of

Plate 7613. Typical Wheel with rings. Parts that are excessively corroded
Inner and Outer Halves are weakened and should be replacea Use

REV 24 APR 66 8H 602-0 GEN: 5170-120
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TIRE AND RIM MAINTENANCE

apt of a rust preventative compound (not con- ll. Even with the best of maintenance
taining water) during mounting will mini- practices, cuts wilÌ Still be a source of
mize rusting. tire trouble. The correct procedure for

handling and repairing tires should be
7. Do not use over-size or over-inflated given careful attention. Close inspection
tires. Use only preferred or alternate size of all tires should be made at the time
rims for tires and do not exceed recom- of inflation check, and all tires having
mended air pressures. It is also important cuts that penetrate into the cord body
to maintain uniform inflation in both tires should be taken off for proper repair.
of a dual assembly so that weight is
equally sustained. Failure to make regular inspections

and repairs, when needed, will result in
8. Do not run vehicle on one tire of a further deterioration of the cord body
dual assembly. Never re-inflate a tire and eventually a blowout. Small rocks and
that has been run flat without first dirt will get into shallow cuts in the
throughly inspecting it and the rim assem- tread and if neglected will gradually be
bly. It is especially important to make pounded through the cord body.
Sure the lock ring is secure in the
gutter and has not been damaged prior to One simple method to forestall this
re-inflation. action is to clean out the cut with an

Awl or similar tool to remove any stones
9. Completely deflate tire prior to or other matter which may be lodged in
demounting. Remove valve core to insure the cut. Use a sharp, narrow-bladed knife
complete deflation. Check for damage or and cut away the rubber around the cut
worn parts. Mark defective parts for to form a cone-shaped cavity extending to
destruction to preclude their future use. the bottom of the injury. The sides of
Abuse during operation or in mounting the the cavity should be slanted enough to
tire can cause dents, cracks or distor- prevent stones from wedging into it. Tires
tions which weaken the parts and prevent with cuts treated in this manner may be
safe, proper assembly. Replace defective continued in service without danger of
parts with new parts of the correct size further growth of these injuries. If a
and type. tire has at least one deep cut that

requires a repair, then all smaller cuts
10. Periodically check clamps and wheel may be quickly and economically repaired
nuts. Loose clamps can cause dangerous rim and vulcanized by the steam kettle method.
slippage or detachment of rim and tire
from the vehicle. Loose wheel nuts can NOTE
cause severe damage to rim and hub.
Excessive torque is also dangerous in that IT IS NOT RECOMMENDED THAT TIRES WITH
it can cause stud and rim breakage.

BREAKS BE USED AGAIN.

If uneven tire wear is evident, wheel
alignment should be checked.

GEN: 5170-120 8H 603-2 REV 24 APR 64



CLARK, INDUSTRIAL TRUCK DIVISION CLARK=
E!)UIIPhlENT

LUBRICATION AND PREVENTIVE MAINTENANCE
E!)UIIPNIENT

DIRECTIONAL TREAD TIRES 2. Outside dual tire arrow to point in
the direction of rearward rotation, see

All directional tread tires are to be Plate 6423.
mounted in the correct position with
respect to the arrow cast on the side of (Rotate wheel to bring arrow on tire
the tire as explained and illustrated above the wheel. Arrow must point
below. toward rear of truck.)

Directional Tread Dual Tires: Directional Tread Single Drive Tires:

1. Inside dual tire arrow to point in 1. Tire arrow to point in the direction
the direction of foward rotation, see of forward rotation, see Plate 6422.
Plate 6422.

(Rotate wheel to bring arrow on tire
(Rotate wheel to bring arrow on tire above the wheel. Arrow must point
above the wheel. Arrow must point toward front of truck, see Plate 6422.
toward front of truck.)

Plate 6422. Inside Dual Tire Plate 6423. Outside Dual Tire
(or Single Drive Tire) (Arrow to point toward

(Arrow to point toward front of truck) rear of truck)

SOLID OR CUSHION TIRE AND RIM MAINTENANCE

1. Inspect tires regularly - remove all sharp objects picked up by
treads before they have a chance to cut further into the rubber and
cause chipping or possible separation of the rubber from the base
metal.

2. Avoid overloading and do not allow vehicle to stand under heavy
loads for prolonged periods as this will cause a "flat" spot on the
tires.

3. Check steering axle alignment regularly to protect against fast,
irregular tread wear and separation.

4. If rubber tires come in contact with oils , grease, and gasoline
they should be wiped off without delay.

5. Regular lubrication of all wheel bearings will assure free-rolling
and elimination of tire drag when stopping or starting.

22 OCT 63 8H 604-1





gggg INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

100 HOURS

LUBRlCATE MACH1NE LIFT CHAlNS INSPECT,

LUBRICATE & ADJUST.
USE CHAIN LUBE CLARK
NUMBER 886399. NOTE:
WHEN OPERATING IN
ABRASIVE ATMOSPHERE,
KEEPLUB ACHAINS FREE

STE
LIFT CLINDER

LEVEL CHECK- BRAKE PEDAL
FREE TRAVEL
CHECK & ADJUST HYDRAULIC VALVE

LINES INSPECT.

EL NE

NE
Y NDERLS

WA

A

ERATAHEER

BRA ESC EM

HYDRAULIC SUMP TANK
BREATHER - SERV1CE

TRANSMISSION &
TRANSFER CASE
LEVEL CHECK.

ENGINE OIL FILTER
FAN & GENERATOR DRIVE ELEMENT - CHANGE.
BELTS INSPECT & ADJUST.

BATTERY CHECK. ENGINE CRANKCASE
DRAIN & REFILL.

NOTE

IN ADDITION TO THE ABOVE, PERFORM THE
8 HOUR PREVENTlVE MAINTENANCE SERV1CES. as

Plate 7707. Lubrication and Preventive Maintenance Illustration

1 MAR66 100H 000-13



CURR INDUSTRIAL TRUCK DIVISION gggg
EQUlPMENT LUBRf CATION AND PREVENTIVE MAINTENANCE EQUIPMENT

CONVERTER, TRANSMISSION AND TRANSFER CASE W A RN I NG

Verify fluid level with engine operating THE FUEL TANK IS AN INTEGRAL PART OF THE
and transmission in neutral. The combination
dipstick and filler pipe is located on the MACHINE FRAMEAND ANY WELDING IN THIS AREA
right side of the transmission and may be
reached through the engine compartment opening- SHALL NOT BE ATTEMPTED BEFORE FIRST TAKING

Fill with transmission fluid Type "A" ADEQUATE SAFETY PRECAUTIONS. REPORT TO
(Armour Qualified) through the combination
filler and dipstick opening. Fill to "Hot DESIGNATED PERSON IN AUTHORITY.
Full" mark on dipstick if transmission fluid
is at normal operating temperatures. Fill to
Cold Full" mark when fluid is at a lower DIFFERENTIAL (ALL MODELS)

temperature. See Plate 7303.
Verify differential lubricant level.

Level should be maintained to the height
of the fill and level plug. See Plate 7336
If lubricant is not to the height of this
plug, fill with E.P.G.L. S.A.E. #90 Clark
specification MS 8. do Not fill above the
level of the filler plug as the excess
quantity will serve no useful purpose. If the
oil level is too high, it will cause exces-
sive oil churning and attendantly high oil
temperature and possible leakage.

DIFFERENTIAL BREATHER

Check breather to be sure it is free
of any obstruction. Remove and clean in a
Stoddard type cleaning aclvent if necessary.
Dry with compressed air before replacing
breather on differential.

BREATHER ASSEMBLY
Plate 7303. Hydratork
Transmission Dipstick

FUEL LINES

Make certain that fuel line connections
are secure. Check fuel lines for obstructions
and leaks. Check screen in fuel filler cap
to make certain that it is properly installed
and not damaged.

DIFFERENTIAL DIFFERENTIAL FILL
DRAIN PLUG AND LEVEL PLUG

Plate 7336. Differential Drain and Fill Plugs

100H 001-11 23 FEB 66





CURK, INDUSTRIAL TRUCK DIVISION gggy
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

ENGINE CRANKCASE ENGINE OIL FILTER

Every 100 operating hours, drain and The oil filter element is of the
refill. (Drain at operating temperatures) . replaceable type. The element should be
Refill, then run engine a few minutes changed whenever the crankcase is drained.
and add oil as necessary to bring oil To remove the element, remove oil filter
level to full mark indicated on the dip- cover screw and gasket, oil filter cover,
stick. cover spring and cover gasket. Lift out

. . . . oil filter el enent. Install new elementCrankcase Capacity --- Refer to Specifications
after draining and thoroughly cleaning fil-

Service "MS" Dils
o o ter case. Install new gaskets and replace

S.A.E. 10W ..... O to 32 F.
o o cover spring, oil filter cover and secure

S.A.E. 20W .... 32 to 75 F.
o with oil filter cover screw.

S.A.E. 30...... above 75 F.
or use 10W....30 MULTI-GRADE OIL.

ENGINE CRANKCASE VENTILATION BREATHER

Remove breather and oil cup by releas- RETAINER BOL f

ing spring clips. Dislodge foreign parti-
BOLI GASKET

cles by washing in a Stoddard type sol-
vent until clean. Allow to air dry. Fill -e-COVER
oil cup to level mark with oil of same
viscosity as used in engine. Replace -e-GASKET
breather after it is completely air dried.

FllTER ELEMENT

FILTER CASE

Plate 6332. Engine Oil Filter

C A UT I 0 N

Plate 7033. Engine Breather START ENGINE, RUN AT IDLE FOR A FEW

MINUTES , CHECK COVER AND COVER SCREW FOR

LEAKS.

100H 003-4 REV 30 JUL 64





CMRK INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

$5' COOLING SYSTEM
Check radiator, hoses and water pump

for leaks.

Add proper amount of water or anti-

freeze solution to cooling system. f anti-

freeze is not available and machine is to
be at rest for an appreciable length of
time, drain system when temperature is
likely to be 320 F, or lower. If water
is added to radiator containing anti-freeze

>olution, always test solution in radiator
with a hydrometer to determine the degree
of protection. For proper amount of anti-

freeze solution required to protect the
cooling system, refer to instructions on
anti-freeze container.

NOTE

COOLING SYSTEM CAPACITY - REFER TO SPECI-

FICATIONS.

Accumulated foreign material should be
blown from radiator fins with compressed

Plate 6458. Radiator Pressure Cap air. Direct air stream through radiator
fins towards engine to make this process

W A RN I NG effective.

USE EXTREME CARE IN REMOVING THE RADIATOR

PRESSURE CAP. IN PRESSURE SYSTEMS, THE SUD-

DEN RELEASE OF PRESSURE CAN CAUSE A STEAM

FLASH AND THE FLASH , OR THE LOOSENED CAP

CAN CAUSE SERIOUS PERSONAL INJURY. LOOSEN

CAP SLOWLY AND ALLOW STEAM TO ESCAPE.

100H 103-0 2 JUL 63
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ADJUSTING BOLT

3/4" to III ADOLUSTING

ll Il //

MOUNTING BOLTS

Plate 6631. Generator Drive Belt Adjustment ===>

FAN AND GENERATOR DRIVE BELTS

The drive belts should have finger
pressure deflection of 3/4 to 1 inch mid-

te way on long span. If belts require adjust-

ment, use following procedure. Plate 6632. Belt Deflection Check

1. Loosen generator brace adjusting BEARING DAMAGE. CONVERSELY, BELTS ADJUSTED
bolt and two lower mounting bolts , see
Plate 6631. TOO LOOSE WILL RESULT IN BELT WEAR AND

2. Move generator toward cylinder block HIGH ENGINE TEMPERATURE DUE TO BELT SLIP-
to loosen Generator Drive Belts and away
from cylinder block to tighten belts. PAGE.
Tighten bolts when correct finger deflection
is obtained. NOTE

C A UT I 0 N UPON REPLACEMENT OF DRIVE BELTS , IT WILL

EXERCISE CAUTION WHEN ADJUSTING BELTS. BELTS BE NECESSARY TO USE A MATCHED SET OF

ADJUSTED TOO TIGHT WILL VERY LlKELY CAUSE BELTS.

100H 203-0 2 JUL 63
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BRAKE PEDAL FREE TRAVEL ACTUATION STROKE

Using a rule, measure pedal If brake pedal travels beyond
free travel at either of the this point ---------------------

two places shown below. this indicates either Jack
of fluid in the master

Depress brake pedal by hand. cylinder; air in the system,
When pedal meets resistance or the brake linings require
from the master cylinder, the adjustment or replacement.
distance traveled should be
1/2 inch -- if free travel
is incorrect , adjust as follows:

1. Loosen lock nut, see
Plate 7339,

CLEARANCE - measured here -

2. Rotate adjuster to obtain -

specified pedal free travel. TOP PEDAL POSITION -TO- WHERE

3. Tighten lock nut to hold PEDAL MEETS RESISTANCE FROM THE
adjustment.

MASTER CYLINDER.

BRAKE PEDAL
FREE TRAVEL

FREE TRAVEL -

BOTTOM OF FLOOR BOARD TO -

TOP OF BRAKE LEVER

Plate 7042. Brake Pedal Check and Adjustment

ll DEC 63 100H 302-3
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BRAKE SYSTEM Inadequate pedal free travel will
block the internal ports so that upon

Check brake fluid level in the master releasing the brake pedal fluid will be
cylinder. Brake fluid should be within 1/4 trapped in the lines and hold the brake
inch of the top. Fill with SAE 70 R3 Heavy linings in contact with the brake disc or
Duty Brake Fluid. Clark Part Number 1800200. drum, resulting in lining wear and exces-

sive fuel consumption.
Master Cylinder Filler Cap Vent Hole:
Check cap vent hole for obstruction. Vent Brake Pedal Adjustment: Refer to Plate
hole must be open at all times. Clean if 7964 on Page 100H 302 and follow the
necessary, see Plate 7339. instructions and diagrams.

BRAKE PEDAL W A RN I NG

A correctly adjusted brake pedal is CORRECT BRAKE PEDAL FREE TRAVEL IS IMPOR-

important so that the internal ports in
the master cylinder are not blocked by TANT FOR SAFE OPERATING BRAKES.
the cylinder piston. The following lists
two important reasons for proper brake
pedal free travel.

FILLER PLUG VENT

VENT MUST BE
OPEN AT ALL
TIMES RELIEF VALVE

FLU1D

RESERVOIR
LOCK NUT PORT

ADJUSTER
PUSH ROD

CUPS

Plate 7339. Brake Pedal Adjustment

100H 303-5 REV 18 MAY65
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LEFT HAND INCHING BRAKE PEDAL OPERATION inching cylinder stroke is adjusted proper-
(HYDRATORK MODELS) ly. If no displacement of fluid is

observed, the inching cylinder push rod
The initial travel of the left hand must be adjusted to a shorter length. This

inching br.ake pedal actuates an inching will allow a cylinder port to be open
cylinder (similar to a brake master cylin- when the pedal is in the up position,
der) causing fluid to flow under pressure thereby allowing fluid to return to the
to the hydratork transmission control cylinder reservoir.
cover. Fluid under pressure actuates the
inching mechanism incorporated in the con- 6. Check the spring loaded actuator
trol cover and allows controlled slippage on the cylinder push rod linkage to be
of the discs in the transmission selector sure it operates freely, lubricate with
packs, thereby causing either partial or S.A.E. #20 oil if it is binding. As soon
complete disengagement of power from the as the inching cylinder reaches its max-

drive wheels, even though the engine may imum Stroke the spring loaded actuator
be operating at high speed for fast should begin to telescope allowing brake
lifting. As the pedal travels downward linkage to energize the brakes. The left
during the inching cycle there is a grad- hand inching pedal has an adjustment bolt
ual increase in the amount of slippage on the tang located forward of its pivot
between discs in the selector packs. After which may be adjusted in the direction
the pedal travel completely actuates the necessary to enable brakes to actuate as
inching mechanism, the pedal linkage is so soon as the inching cylinder stroke is
designed that furthur depression of the complete.
pedal will apply the brakes. Thus, the
left hand pedal is a combination inching If the linkage is adjusted in the
and brake pedal. above manner, depression of the left hand

inching brake pedal will disengage power
ADJUSTMENT PROCEDURE from the drive wheels before the brakes

become applied, eliminating the possibility
1. Check brake fluid level in the of trying to drive and brake the vehicle

inching cylinder. Brake fluid should be at the same time.
within 1/4 inch of the top. Replenish
supply with S.A.E. 70 R3 heavy duty brake

2. Check the cylinder cap vent hole
to be sure it is free of obstructions- L.H. INCHlNG
Cylinder cap vent hole must be open to BRAKE PEDAL
allow proper operation of the cylinder.

3. Check the pedal to be sure there
is some clearance between pedal arm and

INCH ING
the bottom of the floor plates when pedal

CYLINDER
is in the full up position. If an ,,pywe

adjustment is necessary turn the stop bolt ..amammai

located at the rear of the pedal pivot SPR NG LOADED
to obtain clearance. ACTUATOR

NOT E

INCHING SYSTEM FLUID LINES MUST BE FREE
BRAKE LINKAGE
ADJUSTMENT BOLT-

OF AIR TO ENABLE THE SYSTEM TO FUNCTION

PROPERLY.

4. Adjust the pedal return spring so ""
PEDAL HE\GHT

that pedal will completely retract (against STOP BOLT
stop bolt) after each depression.

pedal5.byRemove cylindth bc
in

d dpre
ch

inching cylinder stroke a small displace-
ment of fluid should be noticed in the
cylinder reservoir. This indicates that the

Plate 7703. Left Hand Inching Brake Pedal

29 JUL 64 100H 304-2
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LIFT AND TILT CYLINDERS LUBRICATE MACHINE

Check for drift, leakage at packings, C A UT I 0 N
damage and security of mountings (Anchor
Pivot Pins, Flanges and Mounting Rings). WHEN LUBRICATING THE TRUCK, MAKE A VISUAL

LIFT CHAINS INSPECTION OF ALL HYDRAULIC LINES, FITTINGS

The lift chains are mounted to the AND ALL ELECTRICAL WIRING. LUBRICATE ALL
chain anchors on the lift carriage and at
the chain anchor rods near the lift cylin- MISCELLANEOUS LINKAGE WITH S.A.E. NUMBER
der piston head.

20 OIL.
If it becomes necessary to adjust the

lift chains place a capacity load on forks
(or device if used) and adjust chains so
center line of lower carriage roller is HYDRAULlc CONTROL VALVE AND LINES
at least 1/2" above the bottom end of
the innerslide channel. It is important Inspect for damage, leakage and secur-
that the chain adjustment be made with a ity of mounting.
capacity load. In this manner you will
allow for chain stretch. LIFT BRACKET

W A RNLNG Inspect for damage, bent forks etc.

KEEP CLEAR OF LOAD DURING ADJUSTMENT TO

AVOID INJURY IF ANY MALFUNCTION SHOULD

OCCUR AND CAUSE LOAD TO FALL.

CAPACITY LOAD

Plate 6634. Lift Chain Adjustment
(Chain Anchor Rods)

1NNŒ SLIDE
CHANNEL

RIIÀGE
-. O -

ROLLER

1/2" MINIMUM
LOWER END OF INNER 5L1DE

Plate 6884. Lift Chain Adjustment
(FÏace Maximum Load On Forks

100H 403-0 2 JUL 63
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SUMP BREATHFR

Plate 6626. Hydraulic Sump Tank

HYDRAULIC SUMP TANK BREATHER

Check breather to be sure it not dirty Plate 6682. Hydraulic Sump Tank & Sump Breather
or clogged with foreign matter. Replace
breather if dirty.

100H 503-0 10 JUL 63
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STEERING GEAR freezing weather is not encountered, the
full charge specific gravity reading may

Verify lubricant level, fill if neces- be lowered from 1.375 to 1.225 by dilu-
sary with AMOCO Lithium Multipurpose Grease ting the electrolyte with distilled water.
or its equivalent.

N 0 TE

Add distilled water before charging. Do
not add distilled water immediately after

FILL 8. LEVEL
a charge.

PLUCB

/ DO NOT SUCK IN
TOOMUCH ELECTROLYTE

FLOAT
MUST BE
FRE

E
AED

Plate 6429. Typical Steering Gear Plate 6271. Checking

Specific Gravity of Battery
BATTERY INSPECTION

Make sure that all connections are
Remove all caps and check fluid level tight at battery, starter, generator vol-

Keep the fluid in each battery cell above tage regulator, distributor and spark plugs.
the plates or up to the level ring in Corrosion can be removed from the battery
the bottom of the filler well. Use only cables and terminals with a solution of
pure distilled water. If the machine is baking soda or ammonia and water. After
exposed to freezing temperatures, operate cleaning, flush the top of the battery
the engine for a period of time to make with clean water, and coat the parts with
sure the added water mixes thoroughly with grease to retard further corrosion.
the battery electrolyte solution. Otherwise,
the water may freeze and damage the bat-

BATTERY TEST PROCEDUREtery.

A defective battery or a discharged
9 0 4 eO 4 OO @ GOBOO 9 0 eOSee 9 9 O battery may be found by performing the

W A RN I NG © following "Light Load Test".

NEVER ALLOW FLAME OR SPARKS NEAR e .1. Place an electrical load on thee battery by cranking the engine for three
O THE BATTERY FILLER HOLES BECAUSE e - ·seconds. If it starts, turn the ignition
9 e off immediately.
9 EXPLOSIVE HYDROGEN GAS MAY BE PRESENT e

2. Place a 10 ampere load across the
battery terminals for one minute. This

Take hydrometer reading of electrolyte will condition the battery so an accurate
to determine state of charge. Charge bat-

voltage compari soo test can be made be-
ter if reading is below 1.225 at 24° C tween cells. (Turn;ng two headlights on low
(75 F), or below 1.265, if machine is

.

beam will equal the 10 ampere load - this
exposed to freezing temperatures. \f machine method may be used in place of the load
is operating in tropical areas in which placed across the terninals)

100H 603-0 REV 17 JUN 65
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NOTE: WIPE ALL DIRT FROM FITTINGS BEFORE APPLYING A GREASE GUN

PISTON HEAD
LIFT CHAINS. SLIDE GUIDES.

UPRIGHT PIVOT
PINS.

DRAG LINK. TILT CYLINDER
PlVOT PINS.

UN SAL

TILT CYLINDER
ANCHORPINS.

DISTRIBUTOR.
ST RING VALV

GENERATOR.

KNR RKLEPINS.

D B

RN

GS.

LUBRICATION CHART KEY

REFER TO PAGE 1000H 1815
CHASSIS GREASE ET]P-- FOR LUBRICATION PROCEDURE

o o
ENGINE OIL: S.A.E. 10 W 0 - 32 F.

S.A.E. 20 W 32°
-

75°F-

ENGINE DIL: S.A.E. 20 S.A.E. 30 above 75°F.

AUTOMATICTRANSMISSION FLUID Or use 10 W - 30 MULTI-GRADE OIL.
TYPE "A", SUFFlX "A". CLARK
PART NUMBER879803• GRAPHITE GREASE

OIL FILTER
CARTRIDGE KIT

1800200 HYDRAULIC BRAKE FLUID 886399 CHAIN LUBE
HEAVY DUTY S.A.E 70 R3

WHEEL BEARINGS.
CLARK SPECIFICATION GEAR LUBE. S.A.E. 90
MS-9C WHEEL BEARING
GREASE

SLIDING TANDEM LUBE
HYDRAULIC OIL CLARK CLARK NUMBER 886396.
SPEC. MS 68 885385

EXTREME PRESSURE S.A.E. 90 GEAR

CHASSIS GREASE ====o LUBE CLARK SPECIFICATION MS-8. sat

REV 20 APR 66 100H-702-5
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DIFFEREUTIAL. UPRIGHT ROLLERS.
(CHECK FLUID LEVEL (LUBRICATE EVERY
EVERY 100 HOURS - 1000 OPERATING
DRAIN & REFILL E- HOURS.)
EVERY 1000 HOURS.) P

HYDRATORKTRANSMISSION
STEERING GEAR. INCHING CYLINDER.
(CHECK LUBRICANT LEVEL (CHECK FLUID LEVEL
EVERY 100 HOURS) EVERY 100 HOURS.)
S.A.E. #90 - WINTER BRAKE MASTER CYLINDER,
S.A.E. #140 - SUMMER (CHECK FLUID LEVEL

EVERY 100 HOURS.)
WHEEL BEARINGS. TRANSMISSION(CLEAN & REPACK
EVERY 1000 HOURS.)

HYDRATORKMODELS.
(CHECK LUBRICANT LEVEL
EVERY 100 HOURS. DRAIN

REFILL EVERY 500 HOURS.)

HYDRAULIC SYSTEM
FLUID FILTER.
(CHANGE FILTER
CARTRIDGE EVERY
500 HOURS.)

HYDRAULIC SUMP TANK
SCRœEEN100 HLORNS.)

HYDRAULIC SUMP TANK.
(CHECK FLUID LEVEL
EVERY 8 OPERATING
HOURS. DRAIN & REFILL
EVERY 1000 HOURS.)

HYDRATOK FLUID FILTER.
(CHANGE Fl LTER CARTRIDGE

GOVERNOR SLIP TUBE & ROD. EVERY 500 HOURS.)(CLEAN & LUBRICATE EVERY \ HYDRACOOLCLUTCH FLUID1000 OPERATING HOURS.) FILTER. (CHANGE FILTER
CARTRIDGE EVERY 1000
OPERATING HOURS.)

ENGINE CRANKCASE.
(CHECK LUBRICANT ENGINE OIL FILTER.
LEVEL EVERY 8 HOURS- (CHANGE FILTER
DRAIN & REFILL EVERY CARTRIDGE EVERY
1000 HOURS.) T_ 100 OPERATING HOURS.)

WHEEL BEARINGS.
(CLEAN & REPACK

Atar EVERY 1000 HOURS.)

100H 703-19 1 MAR66
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500 HOURS
NOTE

REFER TO DI.ESEL
STEAM CLEAN MACHINE ENGINE MANUALFOR

MACHINES SO EQUIPPED
CHECK SECURITY OF MOUNTINGON
ALL NUTS, BOLTS AND CAPSCREWS.

CONVERTER, TRANSMISSION
AND TRANSFER CASE FILTER
ELEMENT CHANGE.
(HYDRATORK MODELS) CONVERTER, ANSMI ON

STEERING GEAR AND TRANSFER CASE DRAIN
ADJUST. AND REFILL.

FUEL PUMP SEDIMENT (HYDRATORK MODELS)
BOWL & SCREEN CLEAN.

INTAKE AND EXHAUST UNIVERSAL JOINTS
MANIFOLD CHECK. CHECK

EXHAUST SYSTEM
CHECK.

HYDRAUL1CSUMP TANK
FILTER ELEMENT CHANGE.

STEERING AXLE
AND LINKAGE
CHECK - ADJUST

N 0 TE

IN ADDITION TO THE ABOVE, PERFORM THE 8 HOUR
AND 100 HOUR PREVENTIVE MAINTENANCE SERVICES.

Plate 7708. Lubrication and Preventive Maintenance Illustration

REV 30 MAR 66 500H 000-5
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MmV FUEL PUMP STRAINER
FUEL PUMP-TO-CARBUFETOR LINE

The fuel filter and sediment bowl
should be cleaned every 500 operating TOFUEL TANK

hours. Remove and clean sediment bowl. If
STRAINER

fuel strainer is dirty, install a new ASSEMEN

strainer assembly and gasket. Do not reuse
old gasket.

FUEL PUMP

To determine if the fuel pump is
defective, remove the fuel tank supply line
at the pump and blow out line with com-

pressed air to remove any possible
obstructions. Reconnect fuel tank line and -A

disconnect pump to carburetor line. Install
a fuel pressure gauge, by placing a "Tu SEDIMENT BOWL

in the line, and run engine at 1800 R.P.M.
with all lines connected. Fuel pump pres-

sure should be between i 1/2 and 2 1/4
pounds. If the fuel pump pressure is not
within this range the pump should be
removed for repair or replacement. Plate 6432. Fuel Pump & Sediment Bowl

C A UT I 0 N

TO AVOID CREATING A FIRE HAZARD CARE

SHOULD BE TAKEN SO THAT GASOLINE IS NOT

pggy SPILLED DURlNG THESE OPERATIONS.

NOTE

DIESEL ENG\NE MODELS

REFER TO ENG\NE OPERATORS MANUAL

500H 001-4 REV 11 MAY64
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MY TRANSMISSION OIL FILTER (HYDRATORKMODELS)

The oil fi iter element is of the
replaceable type. The element should be '
changed whenever the transmission is drain-
ed. To remove element, remove filter cover +

retainer, cover, gasket, and spring. Lift
out filter element and throughly clean
filter body. Install new element. Use a
new gasket and install spring and cover
Secure cover with retainer.

NOTE

OIL FILTER SHOULD BE REPLACED EACH TIME

OIL IS CHANGED OR WHEN A REPAIR IS MADE ,
-af

ON TRANSMISSION OR TRANSFER CASE.

01L Fli.TER COVBI
Plate 7235. Transmission Sump Screen

sposa e 3. It is recommended that a new
GASKET "0" ring be used when installing the sump

screen.

4. Refill transmission and transfer case
thru the combination fi fler and dipstick

FILTER ELŒENT : opening with Transmission Fluid Type "A"
Armour Qualified. Clark part number 879803.
Fill to cold full mark on oil level dip-
stick.

CovstREFAINDI 5. Operate engine approximately 4
minutes to completely charge the converter.
Recheck level and fill *o "cold full" mark

OIL FILTŒ BODY on dipstick - with engine operating and
transmission in neutral.

6. If the oil is to be checked after
the machine has been working for a period
of time and the transmission fluid has
reached normal operating temperatures the
transmission should be filled to the "Hot

Plate 7234. Transmission Oil Filter Full" mark on the dipstick - with engine
operating and transmission in neutral.

CONVERTER, TRANSFER CASE AND TRANSMISSION
SUMP SCREEN. (HYDRATORKMODELS)

1. Drain transmission and transfer case
at operating temperatures. See Plate 7710
on following page for location of drain plugs.

C A UT I ON

DO NOT USE FLUSHING OIL OR COMPOUND TO

FLUSH SYSTEM.

2. Remove and clean transmission sumP sck

screen in a Stoddard type solvent. Dry
with filtered compressed air - directing
air thru neck of screen. Plate 7303. Transmission Dipstick

500H 003-10 8 JUL 64
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oe o

o

TRANSFER CASE TRANSMISSION
DRAIN PLUG DRAIN PLUG

Plate 7710. Transfer Case and Transmission Drain Plugs

17 JUL 64 500H 004-3
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tm HYDRAULIC SYSTEM FLUID FILTER REASSEMBLY

Frequency of element change depends on 1. Place a new gasket on the
individual applications. Replacement of retainer bolt and insert bolt in filter
original element after first 50 hours of case. Slide the spring over the retainer
operation is recommended, generally each bolt and place a new element in the
500 thereafter will insure maximum filtra- case so that it rests upon the spring.
tion.

2. Using a new sealing ring install
the case sub-assembly to its base and
securely tighten the retainer bolt. Install
the drain plug and its gasket in the
case and tighten.

CAUT I ON

START ENGINE AND OPERATE HYDRAULIC CONTROLS

SEVERAL TIMES, CHECK OIL Fl LTER FOR LEAKS.

RFEQU RNED.LEAKS ARE EVIDENT, CORRECT AS

GASKET
DRAIN PLUG

BODYSUB-ASSEMBLY

FILTER

BASE

RETAlNER

Plate 7656. Typical Hydraulic
> SPRING

Fluid Filter SEALRING

DISASSEMBLY

l. Lower upright. Shut engine off. POPPET
SPRING ( \

2. Remove drain plug from filter case WASHER SNAPRING

and allow fluid to drain in a suitable

container.
Plate 6433. Typical Hydraulic

3. Unscrew the retainer bolt allowing Fluid Filter Components
the case and filter element to be removed
from the filter base.

4. Remove the sealing ring, filter
element

, spring, retainer bolt and gasket
from the case.

5. Discard the element, sealing ring
and retainer bolt gasket.

6. Throughly clean the filter case
in a Stoddard type cleaning solvent and
allow to dry.

500H 103-5 22 JUN 64
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STEERING GEAR Then turn to extreme left, counting
the exact number of turns from right to

Steering gear adjustments must be made left end. Turn wheel back one-half number
in the following manner (see Plates 6636 of wheel turns. Mark wheel with respect
and 6637). to steering column so center position may

readily be found during adjustment proce-
Always check worm bearing thrust dures.

adjustment, and adjust if necessary, before
making sector gear lash adjustment. Worm Bearing THRUST Adjustment: Refer to

Plate 6636 and proceed as follows:
Before making above adjustments, the

following preliminary operations are neces- 1. Check tightness of cover bolts,
sary. see Plate 6636. Loosen lock nut and turn

lash adjuster screw (Plate 6637) counter-

1. Disconnect steering drag link from clockwise a few turns to provide clearance
pitman arm. Note relative position of drag between sector gear and worm ball nut.
link parts when disconnecting link so the
parts may be re-assembled correctly.

2. Check lubricant level in steering
gear housing. If low, add enough lubricant -9q

to bring level up to filler plug hole.
(Use AMOCO Lithium Multipurpose Grease or
its equivalent.)

3. Tighten steering gear housing to
frame side member bolts , see Plate 6636.

LOCK NUT
4. Determine straight-ahead position of

steering mechanism by turning steering wheel
to extreme right.

BALLNUT
'LASH"

ADJUSTOR ISECTOR GEAR

THm JST" Plate 6637. Steering Gear Lash Adjustment
ADJUSTOR (Sector Gear)

2. Turn steering wheel GENTLY to one
BALL extreme end. Turn wheel back one full
NUT turn. With spring scale on spoke of wheel,

measure pull required to KEEP WHEEL MOVING.
Pull on scale should be made at right
angles to wheel spoke. If pull is within
1 1/2 to 2 pounds , proceed to lash adjust-

ment in the following paragraphs. If pull
is not within 1 1/2 to 2 pounds, adjust
worm bearings. The pitman shaft adjustment
must be made if worm bearing check is

SECTOR GEAR accomplished, or if the worm bearings are
adjusted.

COVER BOLTS LOCK NUT
3. If it is necessary to adjust the

worm bearings, loosen lock nut and then
turn worm bearing adj uster nut clockwi

Plate 6636. Steering Gear Thrust Adjustment until all end play is removed
,

ce Le
(Worm Bearings) 6636. Using spring scale cLed in

Step 2, cher ajust as neces-

C A UT I 0 N y : .
loci< nut securely.

APPROACH EXTREME ENDS CAUTIOUSLY; WORM BALL
NUT MUST NOT STRIKE ENDS WITH ANY DEGREE
OF FORCE.

REV 17 JUL 65 500H 202-0
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Sector Gear Lash Adjustment: Refer to 3. Measure pull while wheel is TURNED
Plate 6637.and proceed as follows: THROUGH CENTER POSITION. Readjust if reading

is not within 2 1/2 to 3 pounds.
l. Steering Gear Mechanism must be in

straight ahead position as previously 4. Tighten adjuster screw lock nut,
explained. check pull again.

2. Turn lash adjuster screw clockwise 5. After adjustments are made, install
to remove all lash between gear teeth. drag link on pitman arm.
Tighten adjuster screw lock nut. Position
spring scale on steering wheel so pull NOTE
may be made at right angles to wheel
spoke. IF STEERING LINKAGE ADJUSTMENT IS NECESSARY

DO NOT INSTALL DRAG LINK TO PITMAN ARM.

500H 203-0 2 JUL 63
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ÞJ(LE STOPS

STEERING ÞJ(LE
SPIDER

STEERING BOOSTERPITMAN ARM
STOPS CYLINDER --

FRONT DRAG TE RODS
LINK BOOSTER

DFLAGLINK

Plate 7340. Steering Linkage

STEERING AXLE AND LINKAGE ADJUSTMENT 2. The steering wheels should track
square with the drive wheels with no

1. Raise the rear of the machine toe-in or toe-out. If adjustment is neces-
until steering wheels clear the ground. sary loosen the lock nuts at the tie rod

ends and turn each tie rod in a manner
W A RN I NG so they will be the same length when the

correct adjustment is obtained. Tighten tie
PRIOR TO ANY ADJUSTMENT OF THE LINKAGE, rod lock nuts to secure this adjustment.

PLACE BLOCKING UNDER MACHINE FRAME SO IT 3. Disconnect the steering booster
socket from the steering axle spider not-

CANNOT BECOME LOWERED BY ACCIDENT. BLOCKING ing the relative position of the socket
parts so they may be re-insta11ed cor-

MUST BE OF ADEQUATE STRENGTH TO SUPPORT rectly after checking wheels for correct
turning geometry.

THE WEl GHT OF THE MACHINE.
4. Check wheels for correct turning

geometry by turning the wheels all the
way for a left turn - this should allow

9 JUN 64 500H 302-9
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tai the left wheel to attain an angle of 72 6. Turn wheels to straight ahead
degrees to the frame. If an adjustment is position and disconnect drag link at
necessary, the axle stop on the left side pitman arm.
Should be turned in or out whichever is
necessary to achieve the correct angle. 7. Determine center position of steer-
Repeat this procedure in a right turn ing gear. (Refer to Steering Gear adjust-

with the opposite wheel and adjust the ments for correct procedure.)
right axle stop as required.

8. With Steering Gear centered; adjust
W A RN I NG drag link socket so that the grease fit-

ting lines up with the center line of the
IF THE STEERING BOOSTER CYLINDER IS TO BE pitman arm ball stud and secure with

lock nut and cotter pin.
ACTUATED UNDER POWER DO SO ONLY WITH THE

9. Back off pitman arm stop bolts
ENGINE RUNNING AT IDLE SPEED, USING and slowly turn wheel until steering knuckl-e

contacts axie stop bolt. Turn pitman arm
EXTREME CARE TO KEEP CLEAR OF MOVING stop until it contacts pitman arm. Lock

in this position. Repeat this procedure
LINKAGES TO PREVENT PERSONAL INJURY. with the remaining pitman arm Stop bolt

with the wheels turned in the opposite
5. Collapse the booster cylinder until direction.

bottomed out. Extend booster cylinder from
collapsed position 1/2". Adjust socket on 10. Turn the handwheel until wheels
end of rear drag link so that grease are in (traight ahead position. Remove
fitting lines up with center of spider ball. handwheel and re Tace on steering column
(Wheels remaining in the right turn posi- with the center spoke aligned minus or
tion against axle stop). Before securing plus 10 degrees with the center line of
socket lock nut position the booster cylin- the machine, the center spoke pointing
der so that the control ball stud points back.
down and toward the center of the axle

t-V at an angle of about 10 degrees to the
vertical. (This is necessary to prevent
mechanical interference of linkage while
turning.)

500H 303- 13 9 JUL 64
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MANIFOLD-TO-CYLINDER BLOCK
MOUNTING NUTS

RETAINER

INTAKE MANIFOLD-TO-EXHAUST
MAN1FOLD MOUNTING NUTS SEAL

EXHAUST PIPE AT
MANIFOLD

Plate 6269. Intake and Exhaust Manifolds

INTAKE AND EXHAUST MANIFOLDS

1. Inspect gaskets for leaks and
inspect security of manifold nuts. Plate 6440. Propeller Shaft

2. Inspect exhaust pipe and muffler UNIVERSAL JOINTS
for damage, leakage and security of
mountings. Inspect propeller shaft and universal

joints for security of mounting and exces-

NUTS, BOLTS AND CAP SCREWS sive bearing wear.

Check security of mounting, tighten as
required.

500H 403-2 16 DEC 63
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1000 HOURS

INTAKE AND EXHAUST ENGINE TUNE UP
MANIFOLD CHECK.

INTAKE AND EXHAUST
VALVE CLEARANCE UPRIGHT CHECK

CHECK AND ADJUST. AND ADJUST.

VACUUM TEST.

COMPRESSION TEST.
HYDRAULIC SYSTEM

CRANKCASEVENT- PRESSURE CHECK.

INCHING CYLINDER
TEST AND BLEED.
(HYDRATORKMODELS) PARKING BRAKE

TEST & ADJUST.

ENGINE AIR CLEANER
SERVICE.

D FFEREN
LL.

BRAKE SYSTEM

DISTRIBUTOR INSPECT TEST & BLEED.

& ADJUST IGNITION
TIMING.

ADJUST.

RL
S E

EAR I NGS

LUBRICATE & ADJUST.

COOLING SYSTEM HYDRAULIC SUMP

CLEAN. TANK DRAIN &
REF1LL.

HYDRAULIC SUMP"
TANK STRAINER

GOVERNOR ADJUST CLEAN.

GENERATOR STARTING MOTOR
INSPECT. STEERING HEEL EARINGS INSPECT.

CLEAN, INSPECT,
LUBRICATE & ADJUST.

NOTE

IN ADDIT10N TO THE ABOVE, PERFORM THE 8 HOUR, 100
HOUR AND 500 HOUR PREVENTIVE MAINTENANCE SERVICES. A %4

Plate 7709. Lubrication and Preventive Maintenance Illustration

1 MAR66 1000H 000-13
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ENGINE TUNE-UP

FILTER SCIUSE20 ,Engine tune-up is the orderly and
systematic process of checking the engine
and accessory equipment to maintain or
restore satisfactory engine performance.
Engine tune-up must be accomplished semi-
annually and more frequently if engine
performance indicates the need for these
services. Perform engine tune-up as follows:

1. AIR CLEANER. Be sure air cleaner
has received proper service. Air cleaner
must be installed before making engine
tune-up.

2. FUEL PUMP. Be sure the fuel pump
bowl and strainer has been properly serviced
and *he fuel pump is operating satisfactorily.

OIL CUP

FUEL PUMP-TO-CARBUR.TOR LINE

TOFUEL TANK

sTRAINER

Plate 7663. Typical Air Cleaner

BOWLGASKET

sEDIMENT BONL

Plate 6432. Fuel Pump Strainer
and Sediment Bowl

1000H 001-8 23 FEB 66
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ter 3. CYLINDER HEAD STUD NUTS. Check all sealed to prevent unfiltered air from
stud nuts for correct torque, refer to entering the engine.
specifications. Check cylinder head gasket

5927. MUST

ENLCAPANSCREWS

LISTED IN

2 4 5 1
19 9 2 1 2 © 3

Plate 7034. Crankcase Ventilation
Metering Valve

6. INTAKE AND EXHAußT VALVE CLEARANCE
ADJUSTMENTS.

a. Remove valve chamber cove; mounting
screws , and the valve chamber cover gas-

Plate 5927. cylinder Head Stud ket.
Nut Tightening Sequence

b. With engine cunning at idling speed
4. INTAKE AND EXHAUST MANIFOLDS. and at normal operating te. rature, adjust

Inspect for gasket leaks and security of intake valves as follows:
mounting.

c. Check for proper 0.014 inch clear-

5. CRANKCASE VENTILATION METERING VALVE. ance by alternately passing a 0.013 inch
The metering valve connected between and a 0.015 inch flat feeler gauge between

the intake manifold and valve cover regu- head of adjusting screw and va ive stem,
lates the amount of air which will flow see Plate 3223 on foi lowing page.
through the crankcase and is controlled by
the engine vacuum, d. If a 0.013 inch feeler gauge moves

freely back and forth in gap when valve
Remove metering valve and disassemble is not being lifted and a 0.015 inch

and wash in a Stoddard type cleaning sol- feeler gauge binds, at all times, clear-

vent. Before assembling, put a small ance requires no adjustment.
quanity of very light oil on the metering
pin to prevent sticking until its own e. If a 0.013 inch feeler gauge is
lubrication is established. The ventilation gripped at all times, the clearance is
tube and valve cover should also be insufficient.
cleaned at the same time, particularly if
any noticeable amount of Sludge accumula- f. Hold valve lifter with an open
tion is found. end wrench while using a second wrench

turn adjusting screw 1/4 to 1/2 turn
After installing the metering valve clockwise. Repeat clearance check and

on the engine be sure hose is in good adjustment, until proper clearance is
condition and all connections are properly obtained. The adjustable type valve li fters

1000H 003-7 31 JUL 64
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have self-locking adjusting screws that h. Repeat clearance check and adjust-

require no lock nuts. ment on remaining intake valves.

g. If 0.015 inch feeler moves freely i. With engine running at idling speed
when valve is not being lifted , the clear- and at normal operating tanperature, adjust
ance is too great. Hold valve lifter with exhaust valve as follows:
an open end wrench while using a second
wrench to turn valve lifter adjusting j . Check for proper 0.014 inch clear-

screw counterclockwise 1/4 to 1/2 turn. ance by alternately passing a 0.013 inch
Repeat clearance check and adjustment until and a 0.015 inch flat feeler gauge between
proper clearance is obtained. head of adjusting screw and valve stem

cap, see Figure 004a.

lyg k. Fol low procedure outlined in para-
. ÛÀ¢ graphs (d) thru (h).

m. Install valve chamber cover using
new valve chamber cover gasket and replace
cover mounting screws.

N 0 TE

DO NOT REUSE OLD GASKETS. THEY DO NOT

AFFORD A POSITIVE SEAL.

n. Check valve chamber cover gasket
for leaks.

Figure 004a. Adjusting Valve Clearance

3 SEP 63 1000H 004-2
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tpf 7. COMPRESSION TEST e. With all plugs removed , install
compression gauge in front spark plug port.

a. Test battery for full charge Operate starting motor until maximum reading
(specific gravity 1.280 temperature of 24°C on gauge is obtained, see Plate 3486. Record(75° F). If battery is not fully charged , gauge reading. Repeat this operation on
replace with fully charged battery. each remaining cylinder.

b. Start engine and allow it to warm f. If readings are reasonably high
up until normal operating temperature is (110 to 120) pounds and the readings do
reached. not vary more than about 10 pounds between

cylinders, compression may be considered
c. Turn off ignition. normal. Excessively low readings or readings

that vary more than 10 pounds between
d. Remove spark plug cables from spark cylinders indicate internal trouble to be

plugs and remove spark plugs from cylinder corrected after further examination and
head. Examine spark plugs for carbon testing.
deposits, defective insulation and general
serviceability. All carbon or lead deposits g. Set the spark plug gap as speci-

must be removed from the insulation shell fied , by bending side electrode only. The
and electrodes. This can be done on a gap should be checked with a wire feeler
sand blast cleaner. Carbon deposits should gauge rather than a flat type gauge as
be removed from the plug threads with a it is better suited for this purpose.
stiff brush. After cleaning, inspect plugs
carefully for cracked or broken insulator, h. Spark Plug Specifications:
badly pitted electrodes or other signs of
failure. Standard Type -

.025" GaP
Res¡stor Type -

.035" Gap

i. Replace spark plugs using new gas-
kets. Always replace spark plug gasket
whenever a spark plug is removed from the
engine. Before installing plugs, be sure
that the spark plug seat in the cylinder
head is clean and free from obstructions.
The spark plug should be screwed into
cylinder head (using a socket of proper
size) sufficiently tight to fully compress
the gasket. This is most important as a
large percentage of troubles due to over-

heated spark plugs are caused by plugs
being too loose in the cylinder head. Con-
versely, excessive tightening may change the
gap between the electrodes or crack the
insulator.

Plate 3486. Compression Test

Plate 3278. Check Spark Plug Gap

1000H 103-0 8 JUL 63
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8. DISTRIBUTOR alignment, high resistance or open conden-

ser circuit.
Inspection: Remove distributor cap

(without removing wires). Wipe cap with a Badly pitted points may be caused by
clean cloth. Examine rotor and cap for a defective or improper condenser capacity.
chips, cracks, corroded terminals, carbon
runners (paths which will el low high-tension if the condenser capacity is too
leakage to ground) or if the vertical high, the crater (depression) will form
faces of the inserts are burned -- install i'n the positive contact. If the condenser
a new cap and rotor, as this is due to capacity is too low, the crater will
the rotor being too short. form in the negative contact, see

Plate 5933.
CONTACT BRACKET

For a temporary repair, dress the
contact points with a few EVEN strokes
using a clean fine-cut contact file. DO
NOT ATTEMPT TO REMOVE ALL ROUGHNESS OR
DRESS THE POINT SURFACES DOWN SMOOTH. See
Plate 7475.

BREAKER ARM

0 CONTACT BRACKET

CONTACT FILE
UNDER CAPACITY

CONDENSER

BREAKER ARM s,

BREA

OVER CAPACfTY
CONDENSER Plate 7475. File Contact Points

C A UT I 0 N
Plate 5933. Breaker Points

NEVER USE EMERY CLOTH OR SANDPAPER TO
Check the centrifugal advance mechanism

for "freeness" by turning the breaker cam CLEAN POINTS AS PARTICLES WILL EMBED IN
in the direction of rotation and then
releasing it. The advance springs should THE POINTS AND CAUSE ARCING AND RAPID
return the cam to its original position
without sticking. BURNING.

Inspect breaker points. !f points are
pitted , burned or worn to an unserviceable
condition , install a new set of points.

The normal color of contact points
should be a light gray. If the contact
point surfaces are black, it is usually
caused by oil vapor, or grease from the
cam. If they are blue, the cause is
usually excessive heating due to improper

lOOOH 203-1 25 FEB 64
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MEASURING ENGINE SPEED

1. Connect the test leads as shown.
400 600 2. Turn switch to the LOBE position

too
. og corresponding to the number of cylinders.
2000 3oog - , 3. Turn the other switch to the 1000 rpm

o .. . oo position for all idle and low speed test-
20° 30• o ing. Use the 5000 rpm position for all

ENGINER.PM o,
speeds over 1000 rpm.

DWELLANGLE
DISTRIBUTOR RESISTANCE TEST

1. With test leads disconnected, turn
switches to DWELL and CALIBRATE positions
and adjust dwell calibrator until meter
reads on the SET LINE.
2. Connect test leads as shown.

1000 R.P.M. dBESMJNGE- DWELL 3. Turn ignition switch ON with engine
mammutana güiÑÑ?0p stopped. If distributor resistance is

5 -
" not excessive, meter will read in the

0 black bar marked DISTRIBUTOR RESISTANCE.

If meter does read within black
DWELL bar, readjust dwell calibrator

6t08E until meter again reads on the
CALIBRATE"P" 8 LOBE SET LINE before making the fol-

FLASHLlGHT
4LOBE lowing tests.

O If meter does not read within
BATTERY '

black bar, excessive resistance
COVER is indicated. To locate exces-

moEINU.S.n. sive resistance, trace the pri-

mary circuit through the distri-
BLACK RED butor with the red test lead until

point of high resistance is locat-

BLACK ed. Excessive resistance must be
eliminated and the dwell calibrator
adjusted until the meter again
reads on the SET LINE before pro-

O ceeding with the following tests.

DWELL AND DWELL VARIATION TESTS
RED

1. Turn switch to the proper LOBE posi-
tion.
2. Operate engine at idle speed and note
reading on dwell scale of meter. Refer
to specifications for proper dwell.
3. Turn tachometer switch to the 5000
rpm position and increase speed to 1500
rpm.
4. Turn switch back to the DWELL posi-
tion and again note dwell reading. Slowly
reduce speed to idle while watching meter.

-
' Dwell should not change more than 3

degrees in either case.

Plate 6887 Tach Dwell Meter

8 JUL 63 1000H 204-0
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Contact Point Adjustment: The point the proper size in the adjustment slot and
opening of new points can be checked with move the stationary arm until the correct clear-

a wire feeler gauge, but the use of a ance is obtained. Tighten locking screw and
feeler gauge on older, rough points is recheck point gap. See Plate 7457.
not recommended, since accurate gauging
cannot be done on such points. The gauge 9. IGNITION TIMING
measures between high spots on the points
instead of the true point opening. Point If the engine is out of time, the follow-
opening of used points can be checked ing procedure should be followed:
with a Dwell Angle Meter. A meter of a. Remove No. 1 spark plug which is the
this type indicates the cam or contact one nearest the radiator.
angle. This angle is the number of b. Press thumb over hole left vacant by
degrees that the breaker cam rotates from removal of the spark plug.
the time the points close until they open c. With thumb pressed over hole, Plate
again. The cam angle increases as the 34ÿ], turn engine over slowly with the starter
point opening decreases and it is reduced until air is being forced up around the thumb.
as the point opening is increased. Manu- d. Stop turning engine over at this point
facturers of this type equipment furnish for it means that No. 1 piston is on the com-

complete instructions as to their use. pression stroke and it is approaching top dead
center.

N 0 TE
REFER TO SPECIFICATIONS FOR DWELL ANGLE
AND CONTACT POINT OPENING.

FEELER
GE

CONDENSER

Plate 3471. Ignition Timing

e. Flash a light into the timing hole
and continue to turn engine over slowly until
the top dead center marking on flywheel

CONTACT appears in timing hole, Plate 3471.
POINTS f. The pointer (Plate 3471) should be

LOCK SCRE centered on the top D.C. marking.
g. With breaker points set at proper gap,

loosen distributor clamp plate screw and rotate

ADJÙSTMENT distributor body until the contact points just
SLOT start to open. This may be more accurately

checked by means of a test lamp connected
between the distributor primary lead and a
ground. When points are closed the light will

Plate 7457. Contact Point Adjustment be "OND and as soon as the points break the
To check point opening with a feeler light will go "OFF". Tighten clamp plate

gauge, insert a wire feeler gauge of pro- screws before starting engine.
per size between the contact points. MAKE
CERTAIN THAT THE BUMPER BLOCK ON THE MOV-

ABLE CONTACT IS AT THE HIGH POINT ON THE
CAM. If adjustment is necessary, loosen the
lock screw, and insert a screw driver of

1000H 303-2 4 JUN 64
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10. VACUUM TEST

Before making vacuum test, make cer- FILTER ASSEMBLY
tain cylinder head is securely tightened FILTER HEAD WASHER
and that cylinder head gasket is not FILTER ELEMENT
leaking. Air cleaner must be installed and
must be clean to perform vacuum test.
Manifold stud nuts must be tight and there
must not be any leakage at gasket.

Remove vacuum pipe plug from intake
manifold or carburetor (machines so equip-

ped) and attach vacuum gauge in pipe plug
openi.ng. Start engine and allow it to
warm up to normal operating temperature.

Idle Fuel Adjustment: The idle adjust-

ment needles regulate the fuel-air mixture,
see Plate 6447 and 6448. Turning the
screws clockwise, towards the seat, cuts
off air increasing the suction on the
idle jet and making the mixture richer.
Turning the idle adjusting screws counter-

clockwise, or away from seat, allows more
air to be mixed with the fuel making a
leaner mixture for idling.

IDlE FUEL
ADJUSTMENT ame

ADJUSTMEN,T NEEDLE
(IDLE FUEL)

\ Plate 6448. Idle Fuel Adjustment
and Filter Assembly

If a guage is not used , set the
screws to a range at which engine idles

1 its smoothest.

Idle Speed Adiustment: A stop screw
controls action of the throttle valve.
Turn screw clockwise for faster idle
speed, or counterciockwise for slower idle
speed. This adjustment should be made
with a tachometer. Idling speed should be

a · set for 450 to 500 revolutions per
minute. Reset idle fuel needle screw if
necessary, after throttle adjustment has
been made.

IDLE SPEED
Ka SET SCREW Carburetor Fuel Filter: Remove Fuel

Filter Assembly, see Plate 6448. Clean
or replace as required. Check Filter
Head Washer for serviceability before
reassembling filter to carburetor.

Plate 6447. Idle Fuel Adjustment

Turn the screws until highest vacuum
reading is obtained.

1000H 403-3 22 JUN 64
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FULL THROTTLE
OPENING

3/32"

¯
GOVERNOR

ARM

CLEV\S
PIN

\ IDLE STOP
SCREW

ssCU
RE

WE

ACCELERATOR CARBURETOR
PEDAL "--,

o i
THROTTLE

ARM

(ROD)
STOP PIN GOVERNOR

(SLEEVE)
SPRING

ADJUST GOVERNOR
SPRING HERE

Plate 7658. Governor Adjustment

11. GOVERNOR ADJUSTMENT (GAS ENGINES) N 0 TE

With timing set on top dead center, THE SLIP TUBE ROD AND SLEEVE ASSEMBLY
and the carburetor properly adjusted to
idle at 500 R.P.M., proceed with the foi- CANNOT FUNCTION PROPERLY IF IT IS BINDING,
lowing:

THEREFORE, THE ASSEMBLY MUST BE CLEAN AND
A. Loosen Governor Surge Screw Jam

Nut and back Surge Screw out. PROPERLY LUBRICATED TO CORRECTLY ADJUST THE

B. Disconnect Slip Tube Rod from GOVERNOR.
Governor Arm by removing Clevis Pin.

D. With the Slip Tube and Sleeve
N 0 TE Assembly disconnected, the Governor Arm will

move forward. Check the Carburetor Throttle
REMOVE CLEvis PIN --- DO NOT LOOSEN Opening Stop and Stop Pin on the car-

buretor.
CLEVIS JAM NUT.

C. Pull rod from Slip Tube Sleeve and
thoroughly clean rod and sleeve. Lubricate if adjustment is necessary, adjust
rod with Graphite Grease after cleaning. the Throttle Rod between carburetor and

1000H 503-4 REV ll MAY65
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governor arm until the specified clearance if adjustment is necessary, adjust
(3/32 inch between STOP and STOP PIN) is the .Governor Spring, see Plate 7658.
obtained.

G. Install Slip Tube over rod.
E. Push the Governor Arm toward rear Attach Rod Clevis to Governor Arm with

of machine until the idle Stop Screw con- Clevis Pin.
tacts Stop Pin on the carburetor. Rotate
the Governor Surge Screw inwards until I MP 0 RT A NT
screw comes in contact with the Governor
Shaft Lever (when holding the Governor Arm WITH IGNITION OFF, DEPRESS ACCELERATOR
rearward) ---- Do Not Rotate Screw So Far
That The Idle S_tog Screw Moves Away From PEDAL AND CHECK THROTTLE OPENING. IF THERE
Slog Pin. When correct surge screw adjust-

ment is obtained , tighten jam nut. IS MORE THAN 3/32 INCH CLEARANCE BETWEEN

F. With the use of an Electric Tacho- THE FULL THROTTLE OPENING STOP AND STOP
meter , start engine (Warm up to normal
temperature) and check for NO -- LOAD PIN (ON THE CARBURETOR), ADJUST THE SLIP
2600 R.P.M.

TUBE CLEVIS , OR ACCELERATOR PEDAL LINKAGE
N 0 TE

TO OBTAIN THIS DIMENSION.
GOVERNED R.P.M. SHOULD BE CHECKED WITH THE

SLIP TUBE ROD DISCONNECTED BETWEEN THE H. Start engine and again check for
NO - LOAD 2600 R.P.M.

ACCELERATOR LINKAGE AND THE GOVERNOR ARM.
If specified R.P.M. is not obtained,

check for binding linkage, bent Slip Tube,
etc., free up, straighten or repair as
required.

5 JUN 64 1000H 504-3
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STARTING MOTOR against the brush and push or pull on a line
parallel to the sides of the brush. Take the

1. Remove end plate (or Brush Cover) from reading just as the brush leaves the commutator.
starter. Use a wire hook to lift a brush spring Pulling slightly on a strip of paper which has
and remove brush from holder. Compare brush been placed under the brush will indicate when
size with that of a new brush. If brush is worn the brush leaves the commutator and the correct
beyond half the original size, or if brushes are instant for reading the spring scale.
iammed, chipped, or broken they must be
replaced. 3. If commutator is glazed or dirty, clean with

a strip of No. 00 sandpaper. Blow out all dirt
CAUTION and grit with compressed air.

NEVER ALLOW SPRING TO SNAP DOWN ON
BRUSHES. CAUTION

DO NOT USE EMERY CLOTH TO CLEAN COM-

MUTATOR.

PUSH ON A LINE
PARALLEL WITH
THE SIDES OF
THE BRUSH

PULL ON A LINE
PARALLEL WITH
THE SIDES OF
THE BRUSH.

Plate 6449 Checking Brush Spring Tension

2. Check for Brush Spring Tension, refer to Plate 6450. Checking Brush Spring Tension
Specifications. Refer to the following procedures
for checking spring tension.

Condition Test: Use one of the two followingM esring
H

Br sh thesprincale denr theReabe oh
s

methods to determine whether the starting motor
should be removed from the engine for inspection,

near the end and push or pull on a line par-
allel to the sides of the brush. To assist in service or replacement.

telling the exact instant that the pressure is 1. First Method: Operate the starting motor by
reheved, a small strip of paper can be placed disconnecting the battery cable from the solenoid
under the brush. Pull slightly on the paper and switch and holding the cable terminal firmlythe paper will slip out at the correct instant .

against the starting motor terminal, using a bat-
for reading the spring scale° tery known to be fully charged and in good
Measuring Spring Tension - Swinqing Type Brushes: condition. To do this it will be necessary to
Hook the spring scale under the brush screw tight remove the solenoid switch.

1000H 603-0 18 OCT 62



CURK INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

2. If the motor reacts correctly, and the drive
mechanism engages and disengages each time the
starting motor is operated, the starting motor is
in good condition.

3. If motor does not react properly, it must be
removed for inspection or replacement.

4. Second Method: Using a voltmeter and a
battery (fully charged) that is in good condition,
connect positive lead of test voltmeter to posi-
tive terminal of battery and negative lead of
voltmeter to negative (grounded)terminal of bat-
tery. Record voltmeter reading. Now pull high-
tension wire from ignition coil so engine will
not start when starter is engaged. Connect posi-
tive lead of test voltmeter to ground and negative
lead of test voltmeter to starter switch terminal.
Turn ignition switch to start position and note
voltmeter reading. Compare this reading with the

Plate 3436. Seating Brushespreviously recorded reading. If the voltage drop
is more than 4 volts, or if the second reading NOTE
is below 8 volts, the starting motor should be BLOW OUT ABRASIVE PARTICLES AFTER SEATING
removed from the engine for further testing and
repair, or replacement. BRUSHES.

24 OCT 62 1000H 604-0
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GENERATOR allel to the sides of the brush. To assist in
telling the exact instant that the pressure is

1. Remove end plate (or Brush Cover) from relieved, a small strip of paper con be placed
generator. Use a wire hook to lift a brush under the brush. Pull slightly on the paper and
spring and remove brush from holder. Compare the paper will slip out at the correct instant
brush size with that of a new brush. If brush for reading the spring scale.
is worn beyond half the original size, or if
brushes are jammed, chipped, or broken they must
be replaced. Measuring Spring Tension - Swinging Type Brushes:

Hook the spring scale under the brush screw tight
CAUTION against the brush and push or pull on a line

parallel to the sides of the brush. Take the
NEVER ALLOW SPRING TO SNAP DOWN ON reading just as the brush leaves the commutafor.

BRUSHES Pulling slightly on a strip of paper which has
been placed under the brush will indicate when
the brush leaves the commutator and the correctNew brushes can be seated with a brush .

. instant for reading the spring scale.seating stone. When held against the revolving
commutator, the abrasive materiaÍ carries under
the brushes, seating them in a few seconds. 3. If commutator is glazed or dirty, clean withBlow out abrasive particles after seating brushes.
See Plate 3436. a strip of No. 00 sandpaper. Blow o.ut all dirt

and grit with compressed air.

CAUTION

PUSH ON A LINE DO NOT USE EMERY CLOTH TO CLEAN COM-

PARALLEL WITH MUTATOR.
THE SIDES OF

THE BRUSH

PULL ON A LINE
PARALLEL WITH
THE SIDES OF

i THE BRUSH

Plate 645]. Checking h Spring Tension

Using a spring scale, check for proper
brush spring tension. Refer to Specifications. Refer
to the following procedures for checking spring
tension.

Measuring Brush Spring Tension - Reaction Type
Brushes. Hook the scale under the brush spring
near the end and push or pull on a line par- Plate 6450. Checking Brush Spring Tension

1000H 703-0 24 SEP 63
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NOTE

BLOW OUT ABRASIVE PARTICLES AFTER SEAT-

ING BRUSHES.

REGULATOR

Inspect regulator leads for frayed or worn
condition. Check to make certain that leads are
tight and securely mounted.

WIRING

nectionschaecdk al I
fr

leng.forR
e

ædecocrodeedw
rs

Plate 3436. Seating Brushes

8 JUL 63 1000H 704-0
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COTTER SPINDLE HUS
PIN SEAL

NUT

WASHER

BEARING OUTER CONE
HUB

BEARING INNER CONE

Plate 6705. Typical Wheel Bearings Plate 6703. Typical Wheel Bearings

STEERING WHEEL BEARINGS NOTE
IF WHEEL BEARINGS NEED ADJUSTING CLEAN

Adjustment: AND REPACK BEARINGS BEEORE MAKING ADJUST-
MENTS. REFER TO LUBRICATION PARAGRAPH.

1. Raise rear of machine so that tires clear BEFORE REPACKING WHEEL BEARINGS, CHECK FOR
floor. ANY INDICATION OF LEAKAGE AROUND HUB SEALS.

IF SUCH A CONDITION EXISTS, REPORT TO
W A RN I NG DESIGNATED PERSON IN AUTHORITY.

AFTER RAISING MACHINE AND BEFORE MAKING 3. If loosenss or wchble is in the wheel
bearings, remove hub cap and opindle cotter pin,

ANY ADJUSTMENTS OR ADJUSTMENT CHECKS, PLACE see (Plate 6703>) Tighten nut with a 12" wrench,
and at the same time rotate the wheel in one

ADEQUATE (HEAVY) BLOCKING (SUFFICIENT TO direction and then in the other until there is a
slight bind to be sure all bearing surfaces are

SUPPORT THE WEIGHT OF THE MACHINE) UNDER in contact. Then back off the nut 1/6 to 1/4
turn allowing the wheel to rotate freely. Secure

THE FRAME TO PREVENT ACCIDENTAL LOWERING nut at this position with a new cotter pin and
replace hub cap.

OR FALLING OF THE VEHICLE, THUS PREVENT-
Lubrication:

ING PERSONAL INJURY TO MECHANIC OR
l. Remove wheels after 1000 hours or every six

BYSTANDERS. months of operation. Clean bearings and repack
with medium bodied high temperature wheel bear-

2. Inspect adjustment of bearings by gripping ing grease, Clark Specification MS9C.
top and bottom of tire, chuck tire lin' and
Mout" to determine looseness or wobble. 2. Install wheels and adjust wheel bearings as

previously described.
NOTE

BEFORE MAKING WHEEL BEARING ADJUSTMENTS, BE
SURE PLAY (LOOSENESS OR WOBBLE) IS IN THE

tar
WHEEL BEARINGS AND NOT IN THE KING PINS.

1000H 803-6 8 JUL 64
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BEARINGS HUB

AXLE SEAL ,gsŒ$

SHAFT
-gþ

OIL BRAKE
SLINGER DRUM

Plate 7102. Axle Shaft and Hub Assembly

CLEAN AND REPACK DRIVE WHEEL -determine if they are in good condition
BEARINGS and suitable for further service. Dry the

hub assembly with compressed air.
Every 1000 operating hours remove and

repack the drive wheel bearings with AMOCO
Lithuim multipurpose grease, Shell Alvania
EP #1 or equivalent.

1. Tilt. upright back, Place solid
heavy blocks under each upright rail. Tilt
upright forward until vertical. This should
allow the drive wheels to clear the ground.
Deflate the tires and remove the wheels ok

from the hub assembly.

2. Remove the screws that retain the
axle shaft to the hub. By using jack
screws in the holes provided in the axPe
flange, the axle may be pulled.

3. Unclinch the tube nut lock and
remove the outer tube nut, nut .lock and
inner tube nut.

4. The hub and drum assembly may nOW

be removed from the axle tube.

5. Remove the brake drum oil slinger ,

inner and outer seals from the hub and
lift out the bearing cones.

Plate 7103. Axle Tube Nuts and Nut Lock

6. Clean the hub assembly and bear- 7. Repack bearing cones with the type
ings in separate containers using a Stod- grease previously described and install in
dard type cleaning solvent. After all hub assembly. If there is any doubt about
solidified particles of lubricant are the serviceability of the bearing seals it
removed from the bearings blow dry with is more economical to install new ones to
compressed air. Direct air stream across prevent a premature overhaul to replace
bearings to prevent spinning. Slowly rotate these parts at a furture time. Care should
bearing by hand to facilitate drying. be taken when installing the hub over the
Inspect bearings and races carefully to axle tube to prevent damage to the seals.

1000H 805-1 20 SEP 63
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Cutting, scratching or curling under the 9. Coat the axle shaft flange to hub
seal lip seriously impairs efficiency. mating surface with #2 Permatex.

8. After hub has been installed on Insert axle shaft in tube and rotate
the axle tube replace inner tube nut and slowly untii splines on shaft are in
tighten until drag is felt when turning registry with the differential side gears.
the hub. (Be sure brake shoes are not Push shaft in and install the retaining
causing drag). Back off the nut slightly screws and tighten to 52-57 ft. pounds
until the hub turns free and install nut torque.
lock, outer tube nut and tighten. Clinch
nut lock to retain nuts in tHis position. 10. Install wheels on hub and inflate

tires to proper pressure. Tilt the upright
back and remove blocks from under upright
rails.

20 SEP 63 1000H 806-0
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pr BRAKE BLEEDING PROCEDURE

Proper operation of the hydraulic brake
system requires a solid column of fluid without
air bubbles at all points in the pressure
system. Under certain conditions it becomes
necessary to bleed fluid from the system in /
order to expel air bubbles which have become
mixed with the fluid. The necessity of bleeding
is indicated by a soft or spongy pedal, or at
any time a brake line is removed (or broken) the
system must be bled.

Step 1. If Bleeder Screws are not access-

ible with wheels on machine,tilt upright back.
Plate solid heavy blocks under each upright
rail. Tilt upright forward to allow the drive
wheels to clear the flo0or.E Remove drive wheels.

MACHINES EQUIPPED WITH PNEUMATIC TIRES , DEFLATE

TIRES BEFORE REMOVINGDRIVE WHEELS FROM MACHINE.

Step 2. Check the brake pedal free travel.
Clean dirt from around the filler cap of the ' MASTER

CYLINDER
master cylinder reservoir. Brake fluid should
be within 1/4" of the top. With filler cap off
the master cyl¡nder, depress and release brake
pedal. A small displacement of fluid should be PRESSURE BLEEDER

noticed in the cylinder reservoir. If this
happens, the brake pedal (upon being released)
is returning the master cylinder piston to its
normal position to open a master cylinder port. Plate 7360. Bleeding Brakes
This port must be open. If fluid does not
return to the reservoir (when releasing brake SteP 5. Install bleeder hose on the
pedal), this ¡ndicates improper pedal free remaining bleeder screw and proceed as in step
travel and a pedal adjustment is required. four. After all bleeding has been completed

close the pressure bleeder shut-off cock and
Step 3. To properly bleed the system it is loosen hose connection at mast- cylinder to

recommended that a pressure bleeder filled with allow pressure to escape. Replace master cylin-

about two quarts of S.A.E. 70R3 heavy duty brake der cap.
fluid be connected to the master cylinder reser-

voir. Pressure bleeder should then be pressur- Step 6. Replace drive wheels if they were
ized to approximately 30 P.S.I. removed. (Inflate tires if they are of the

pneumatic type) .

Step 4. Install a bleeder hose on the
right front wheel cylinder bleeder screw and Step 7. Tilt upright back and renove
submerge the unattached end of the hose in a blocking from under each upright rail.
clean transparent jar containing several inches
of brake fluid. NOTE: DURING BLEEDING OF THE If a pressure bleeder is unavailable the
WHEEL CYLINDERS THE JAR SHOULD BE ELEVATED TO A system may be bled manually by following Step
POSITION HIGHER THAN THE BLEEDER SCREWS MAKING four. It must be remembered that the brake
SURE THAT THE END OF THE HOSE REMAINS SUBMERGED pedal should be depressed slowly and held to the
IN THE FLUID AT ALL TIMES. Loosen bleeder screw floorboard until the bleeder screws are securely
(Plate 7360) enough to allow fluid and air to tightened. This prevents the possibility of air
escape. Tighten bleeder screw at this point being drawn into the system during the bleeding
when escaping fluid is free of air bubbles. operation. Check master cylinder reservoir

level periodically during manual bleeding and
fill to within 1/4 inch of the top as required.

1000H 913-5 12 DEC 63
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HYDRATORKINCHING MECHANISM BLEEDING PROCEDURE If a pressure bleeder is unavailable
- the system may be bled manually by

Proper operation of the inching mecha- foi lowing Step 4. It must be remembered
nism requires a solid column of fluid that the inching pedal should be depressed
without air bubbles at all points in the slowly and held in the depressed position
pressure system. Under certain conditions until the tube nut is securely tightened.
it becomes necessary to bleed fluid from This prevents the possibility of air being
the System in order to expel air bubbles drawn into the system during the bleeding
which have become mixed .with the fluid. operation, It may be necessary to repeat
The necessity of bleeding is indicated by this proceedure several times to expel all
poor regulation of power disengagement from air from the system. Check inching cyl-

the drive wheels during depression of the inder reservoir level periodically during
inching pedal, or at any time a line is manual bleeding and fil] to within 1/4
removed (or broken) the system must be bled. inch of the top as required.

Step 1. Apply parking brake and shut
off engine.

INCHING INCHING
Step 2. Check the inching pedal free PEDAL CYLINDER

travel. Clean dirt from around the filler
cap of the inching cylinder reservoir.
Brake fluid should be within 1/4" of the
top. With filler cap off the inching cyl-
inder, depress and release inching pedal.
A small displacement of fluid should be
noticed in the cylinder reservoir. If this
happens, the inching pedal (upon being re- pd
leased) is returning the inching cylinder -'

piston to its normal position to open an PRESSURE
inching cylinder port. This port must be BLEEDER
open. If fluid does not return to the
reservoir (when releasing inching pedal) , BLEED "HERED

«

this indicates improper pedal free travel
and a pedal adjus.tment is required. s,

CONTROL
Step 3. To properly bleed the system COVER

it is recommended that a pressure bleeder
containing about one quart of S.A.E 70R3
heavy duty brake fluid be connected to
the reservoir of the inching cylinder.
Pressure bleeder should then be pressur-
ized to approximately 20 P.S.I. Plate 7711. Bleeding Inching Control

Step 4. Loosen the tube nut at the
transmission control cover (See Plate 7711)
enough to allow fluid and air to escape.
Tighten tube nut when escaping fluid is
free of air bubbles.

SteP 5. After bleeding is completed,
shut off the pressure bleeder shut-off

cock and loosen hose connection at inching
cylinder to allow pressure to escape. Make
Sure that the vent on the inching cyl-

inder cap is open before replacing it on
the cylinder.

17 JUL 64 1000H 914-0
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MINOR BRAKE ADJUSTMENT (LINING CLEARANCE) g. Rotate star wheel adjuster until
brake linings drag on drum.

When drums are hot, allow to cool,
then proceed as follows: h. Back off star wheel adjustment

fourteen notches. This setting should re-

a. Adjust brake pedal free travel to lease drag and provide sufficient shoe
allow travel of 3/16 to 1/2 inch. working clearance. Replace rubber seal on

backing plate.

i. Repeat the above adjustment proce-

dure on the opposite brake assembly.

FREE TRAVEL
j. Remove blocking, lower vehicle to

grourRd.WHEEeLADJbUrsakes.

gd STAR WHEEL
ADJUSTER SPRING

Plate 7048. Brake Pedal Free Travel

b. Raise vehicle until drive wheels RUBBER SEAL
clear the ground.

W A RN I NG

PRIOR TO ANY LINING CLEARANCE ADJUSTMENT, Plate 6278. Typical Minor Brake Adjustment

PLACE BLOCKING UNDER VEHICLE FRAME SO IT

CANNOT BECOME LOWERED BY ACCIDENT. BLOCK-

NG MUST BE OF ADEQUATE STREGTH TO SUP-

PORT THE WEIGHT OF THE VEHICLE.

c. Fully release parking brake.

d. Remove rubber seal from backing
plate. See Plate 6278,

e. Insert screwdriver in backing plate
slot, engaging the star wheel adjuster.

f. Using slot edge as a fulcrum,
move screwdriver handle toward axle to
rotate star wheel.

1000H 1003-9 13 JUL 64
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HAND BRAKE ADJUSTMENT 2. Major Adjustment: If a major
adjustment is necessary to provide proper

The brake is located on the drive brake lever release travel and also to
shaft just behind the front drive axle provide proper brake tension, proceed as
differential, see Plate 6470. The brake follows:
has two adjustments. A minor adjustment
may be made at the Actuating Lever a. Set hand brake lever in fully
located in the driver's compartment. If released position and turn knob adjustment
necessary, a major adjustment may be made counterclockwise as far as possible, see
at the brake assembly. Brake adjustments Plate 6505.
are made as follows:

1. Minor Adjustment: Rotate knob on
top of the hand brake lever clockwise to
increase tension, or counterclockwise to
loosen tension. Adjustment should be made
with hand lever in fully released posi-

tion, then test adjustment by applying
(pivoting) lever to set brake. See
Plate 6505.

CLEVIS PIN
LOCKNUT

ROTATE CLOCKWlSE
TOSHORTENLENGN

COTTER PIN OF CABLE )

Plate 6470. Brake Assembly

b. The major adjustment is made at

- the brake assembly, see Plate 6470. Remove
cotter pin and clevis pin releasing clevis
from actuating arm of the brake aSSembly.
Loosen clevis lock nut and rotate clevis
in a clockwise direction to shorten length
of cable. After satisfactory adjustment is
made, install clevis and secure with clevis

Plate 6505. Hand Brake (Actuating) Lever pin and cotter pin. Tighten lock nut.

c. Test brake adjustment at hand lever.
If necessary, make minor adjustment at
hand lever knob as required.

1000H 1103-5 30 MAR 64
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COOLING SYSTEM 3. Inspect for dented or clogged overflow
pipe. To remove clogged material, run a flexible

Radiator Pressure Caps: wire through pipe until obstruction is removed.

WARNING When a pressure cap opens the sudden

USE EXTREME CARE IN REMOVING THE RADIA- surge of vapor or liquid must pass thru the over-
flow pipe. If the pipe is dented or clogged,

TOR PRESSURECAP. IN PRESSURE SYSTEMS, THE the pressure developed by the obstruction may

SUDDEN RELEASE OF PRESSURE CAN CAUSE A cause damage to radiator or hoses.

STEAM FLASH AND THE FLASH, OR THE Inspect and Clean Cooling System:
LOOSENED CAP CAN CAUSE SERIOUS PERSONAL Check hose connections for coolant leaks
INJURY. LOOSEN CAP SLOWLY AND ALLOW as well as air leakage. Air leakage around hose
STEAM TO ESCAPE. connections allows oxygen into the system which

is a major factor in corrosion.
1. Inspect pressure cap gasket and radiator

filler neck to be sure they are providing a pro-
per seal . If the rubber face of the valve is
defective, a new cap should be installed.

VACUUM VALVE RUBBER FACE
MUST BE CLEAN AND IF DEFECTIVE A NEW
FREE TO OPERATE. CAP MUST BE

INSTALLED.

PRESSURE VALVE
USE EXTREME CARE IN
REMOVING PRESSURE CAP

Pl a te 6458 Radiator Pressure Cap
2. Inspect pressure cap for freedom of

operation· Plate 6459 Pressure Cap Gasket, Valve
Pressure caps employ a spring loaded, and Valve Gasket

rubber-faced valve which presses against a seat NOTEin the radiator top tank. Pressure caps employ
either a vacuum valve held against its seat under EXHAUST GAS LEAKAGE BETWEEN CYLINDER
spring pressure, or a weighted vacuum valve
which hangs open until forced closed by a surge HEAD AND GASKET ALSO RESULTS IN COR-
of vapor or coolant. Check to be sure compon~

ROSION. IF EXHAUST GAS DISCHARGES INTO
ents are free to operate.

COOLANT, THE COOLANT AND THE GAS
NOTE COMBINE TO FORM A VARIETY OF ACIDS. IT

IF A NEW CAP IS REQUIRED, ALWAYS INSTALL IS THEREFORE IMPORTANT THAT CYLINDER HEAD
A CAP OF THE SAME TYPE AND PRESSURE STUD NUTS BE DRAWN DOWN TO SPECIFICA-

RATING. TfONS AS INSTRUCTED IN "ENGINE TUNE-UP".

REV 8 JUL 63 1000H 1202-0
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Using a washing soda solution, flush operation; however, must be kept from
cooling system in the following manner: overheating , in order to prevent damage to

valves, pistons and bearings. Continued
1. Drain System. overheating may cause internal damage,

while continuously low operating temperature
2. Replace half of volume with fresh wastes fuel, increases engine wear and

water. Refer to Specifications for capacity. causes oil sludge and corrosion of engine
parts.

3. Boil other half of volume and add
washing soda until no more will dissolve. Overcooling may be caused by opera-

ting conditions such as excessive idling,
4. Add hot soda solution to cooling low speeds and light loads during cold

system (fill up). weather. Overheating may be caused by
faulty thermostat, clogged radiator or an

5. Operate engine normally for 24 improperly adjusted fan belt.
hours.

C A UT I ON
6. Drain, flush, refill with clean

water to which a soluable oil has been NEVER POUR COLD WATER OR COLD ANTl-FREEZE
added in a proportion of 1 ounce per
gallon of water. INTO THE RADIATOR OF AN OVERHEATED ENGINE.

Maintaining the cooling system effi- ALLOW THE ENGINE TO COOL AND AVOID THE
ciency is important, as engine temperatures
must be brought up to and maintained DANGER OF CRACKING THE CYLINDER HEAD OR
within satisfactory range for efficient

BLOCK. KEEP ENGINE RUNNING WHILE ADDING

WATER.

Plate 646] Typical Radiator

1000H 1203-1 6 AUG 63
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DIFFERENTIAL
BREATHER ASSEMBLY :

Drain differential by removing the
drain plug from the differential bowl.
Drain differential at operating temperatures.

After the differential is completely
drained replace the drain plug and refill
the differential with E.P.G.L. S.A.E. #90
Clark specification MS 8. Do not overfill,
as the excess quantity will serve no use-

ful purpose. If the Oil Level is too
high, it will cause excessive oil churn-

ing and attendantly high oil temperature
and possible leakage.

DIFFERENTIAL BREATHER
DIFFERENTIAL DIFFERENTIAL FILL

Inspect the differential breather for DRAIN PLUG AND LEVEL PLUG
cleanliness. Remove and clean in a Stod-
dard type cleaning solvent if necessary.
Dry breather with compressed air before
replacing it on the differential. Plate 7336. Differential Drain and Fill Plugs

20 JUL 64 1000H 1304-0
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HYDRAULIC SUMP TANK 4. Remove and clean Sump Tank
Strainer: The sump tank strainer is

Drain and refill with Hydraulic Fluid. located on the inward side of the box
Use fluid meeting Clark Specification MS-68. type frame that also serves as the sump

tank.
C A UT I 0 N

a. Disconnect hoses leading to sump
THE HYDRAULIC SYSTEM MUST BE KEPT CLEAN. strainer and renove strainer retaining

bolts.
IT MAY BE NECESSARY TO DRAIN, CLEAN AND

b. Pull strainer assembly out of
REFILL THE SUMP TANK MORE OFTEN UNDER sump tank.

ADVERSE COND1TIONS. THIS IS BEST DETERMINED c. Remove any remaining gasket mater-

ial from mounting flange.
BY CHECKING CONDITION OF THE HYDRAULIC

d. Clean sump strainer in a Stoddard
FLUID FOR EVIDENCE OF DIRT, SLUDGE OR ANY type cleaning solvent. After all foreign

material has been cleaned from strainer
FOREIGN MATTER AT PERIODIC INTERVALS. it should be dried with filtered compress-

ed air.

e. Install strainer in sump tank
using new gaskets. Secure strai,ner assembly
with the retaining bolts. Tighten all
bolts evenly.

f. Install hoses to strainer and
tighten hose connections.

C A UT I 0 N

BE SURE ALL CONNECTION AKE AIR TIGHT.

AIR ENTERING ON THE SUCTION SIDE OF

HYDRAULIC PUMP WILL RESULT IN DAMAGE TO

THE PUMP.

g. Place or solder a One-mesh wire
screen into the large end of a funnel

Plate 7657. Typical Hydraulic spout. Thoroughly clean funnel before put-

Fluid Strainer Components ting it into use. Remove sump breather
and fill the sump tank to within 2

1. Lower upright. Shut engine off. inches from the top of the tank. Remove
the funnel from the tank and install the

2. Place a container of adequate breather cap.
capacity underneath the sump tank (approx-

imately 30 gallons) which is located in
front of the steer wheel on the right
side of the machine.

3. Remove sump tank drain plug,
located at bottom of tank, and allow the
fluid to completely drain. Replace drain
plug.

C A UT I 0 N

DO NOT OPERATE ENGINE WHILE SUMP TANK IS

EMPTY AS DAMAGE TO THE HYDRAULIC PUMP

WILL RESULT.

1000H 1403 ~2 13 JUL 64
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SAFETY BUILT-IN
BLOW-0UT PLUG
RELIEVES TO ATMOS-
PHERE THIS SIDE i SPARE BLOW-0UT

PLUG CARRIED"
THIS END

PRESSURE GAUGE
2500,

INLET PORT

3000

FLOW GAUGE

TBAPERATURE

S U ONS OUTLET PORT
THIS END

LOAD VALVE
HANDLE

ORIFICE
SELECTOR HANDLE

CARRYING HANDLE

Plate 6747. Schroeder Hydraulic Circuit Tester CLARK PART NUMBER 1800060

PRESSURE GAUGE LOAD VALVE

Reads directly in pounds per square inch The load valve is a flow restrictor or
(PSI). shut off valve. Turning the valve to the

right throttles flow through the Hydra-
TEMPERATURE GAUGE Sleuth, thus the operator may load a

hydraulic pump or circuit to the desired
Reads directly in degrees Fahrenheit and test pressure, simulating woaK.

indicates the temperature of the oil pass-

ing through the instrument. SAFETY PLUG

FLOW GAUGE Located opposite the load valve this plug
protects the Hydra-Sleuth and the tested

Reads two scales in gallons per minute. system from pressures in excess of 3200
PSI. When pressure becomes higher the plug

0 - 30 gallons will rupture and dump oil to atmosphere.
9 - 30 gallons

HYDRAULIC FLUID
Read the scale that corresponds with the
orifice selector position. Unless marked to the contrary, the unit is

for use with petroleum, hydraulic fluids.
Turn orifice selector to the left (counter-

clockwise) to read 10 gallon scale. HOW TO CONNECTTHE PORTABLE TESTER

Turn orifice selector to the right (clock- Using a 1/2" hose or larger, connect tester
wise) to read 30 gallon scale. INLET PORT to the flow to be tested. Con-

nect the tester outlet port to reservoir
You may switch from one scale to the fill port, or system return line.
other, while operating mach¡ne. Always start
on 30 gallon scale.

1000H 1503-3 20 NOV 63
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HYDRA-SLEUTH ADJUSTMENTS BEFORE OPERATION C A UT I 0 N
LOAD VALVE IS CAPABLE OF VERY HIGH PRES-

A. Depending on flow (GPM) to be checked SURES.
choose proper orifice. (It is good practice
to start always on 30 gallon scale.) A. Always start test with load valve fully

open.
B. Fully open load valve by turning all
the way to the left. B. Do not exceed design pressure of system

under test.
HYDRA-SLEUTH ADJUSTMENTS DURING OPERATION

C. Keep load pressures within range of the
1. Turn load valve to right to develop Hydra-Sleuth pressure gauge.
test pressures.

MODEL OP RATING INSTRUCTIONS FOR SCHROEDER HYDRA-SLEUTH

CONgFCTIONS CONNECT INLET PORT (STAMPED "lN") TO COMPONENT FROM WHICH
g¾ s ..

FLOW IS TO BE TESTED CONNECT RETURN PORT (STAMPED "OUT") TO TANK
,',% LOAD VALVE OPEN LOAD VALVE BEFORE START OF EACH TEST CLOSE LOAD VALVE

PARTIALLY TO APPLYLOAD PRESSURE DO NOT EXCEED RATED SYSTEM PRESSURE
(LOAD VALVE IS CAPABLE OF DEVELOPING VERY HIGH PRESSURES)
ORIFiCE SELECTOR TURN ORIFICE SELECTOR TO THE RiGH T TO READ 3D GALLON SCALE.

SERIAL TURN TO THE LEFT TO READ 10 GALLON SCALE ALWAYS START UP WITH SELECTOR
TOWARDS RIGHT ON o uO

ER BROTHER
CORPORATION

NICHOL AVENUE SQX 72 Me AEES ROCKS (PITTSBURGH), P

DO NOT EXCEED

SAFETY PLUG

Plate 6748. Schroeder Hydraulic Circuit Tester

20 NOV 63 1000H 1504-0
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MW' MAIN HYDRAULIC SYSTEM PRESSURE CHECK 2. System pressure should be checked
with the upright raised to its maximum

The hydraulic relief valve setting may height and the engine running at top
be checked with a hydraulic circuit tester. governed R.P.M. Momentarily hold the lift
The pressure should be within the limits lever in raise position to "load" the
listed in specifications. hydraulic pump. With the pump under load

in this manner, check the pressure gauge
If a circuit tester is not available reading. Pressure should be within the

the relief valve setting may be checked limits listed in specifications. If adjust-

in the following manner. ment is necessary, renove acorn nut at
valve and turn adjuster clockwise to

1. Connect a pressure gauge that is raise pressure, counterclockwise to lower
capable of withstanding 4000 P.S.I. to the pressure. After correct adjustment is
pressure test plug opening at the main obtained replace acorn nut and tighten
hydraulic valve. See Plate 7664. If the securely.
machine is not equipped with a pressure
test plug it will be necessary to install 3. Remove pressure gauge and "tee"
a "tee" in the pressure line to provide if used , from the circuit and reinstall
a means for connecting a pressure gauge test plug and all fittings. Operate
in the circuit. hydraulic controls and check to be sure

there are no leaks in the hydraulic
system.

PRESSURE
ADJUSTER

PRESSURE
TEST PLUG

PRESSURE LINE
FROM HYDRAULIC
PUMP

Plate 7664. Main Hydraulic System
Pressure Check

1000H 1507-4 24 JUN 64
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TRANSMISSION STALL AND PRESSURE CHECKS. momentarily hold the tilt lever back to
(HYDRATORK MODELS) load the engine. With the engine loaded

Minimum Tools Required. in this manner the approximate engine R.P.M.
should be 2400.

1 - Pressure Guage 0 - 250 P.S.I.
1 - Tachometer NOTE

Before making transmission checks the ENGINE MUST BE PROPERLY TUNED BEFORE MAK-

machine should be steam cleaned. It is
important that the radiator be clean exter- ING TRANSMISSION STALL CHECKS.
nally and internally so that it is cap-

able of maintaining proper cooling for the C A UT I ON
engine and transmission,

PROLONGED STALLING OF THE CONVERTER CAN
l. Operate engine 3 to 4 minutes to

fully charge the transmission plumbing and CAUSE INTERNAL DAMAGE TO THE CONVERTER.
the torque converter. With the engine
operating at idle and the transmission in STALL CONVERTER ONLY LONG ENOUGH TO ATTAIN
"Neutral" check the fluid level on the
dipstick. Fill if necessary to the "Cold THE PEAK R.P.M. READING. (MAXIMUM 30
Full" mark or the "Hot Full" mark --

depending upon the temperature of the trans- SECONDS) .

mission. Use Type "A" (Armour Qualified)
transmission fluid. Clark part number
879803.

2. Check brake pedal free travel.
2000

The hydraulic inching (brake) pedal \O OOg
must have the proper free travel to allow
an accurate check on torque converter and
transmission condition. Refer to page
100H 302 for explanatory illustrations on y
Pedal Free Travel. O Op

3. With a tachometer, check engine
for governed speed at full throttle. The
unloaded engine R.P.M. Should be set at
2600. BA TERy r>1ECK

2000
\o 2000 Plate 7662. Normal Engine Stall

5. With a capacity load on the forks ,

check for normal stall R.P.M. by position-

ing machine against an immovable object.

C
Place the machine in its highest gear and

FR.F3.hv1
.

accelerate engine to full throttle.

BATTERY ECK /

Normal Stall for F-244 Engine
1450 to 1550 R.P.M-

Plate 7661. Engine R.P.M. (no load)

UpW 4. Check governed engine speed with
partial load -- With engine at full
throttle and upright in full backward tilt,

1000H 1703 5 23 JUN 64



CMRK. INDUSTRIAL TRUCK DIVISION gggga
EQUIPMENT EQUIPMENT

WHENAPPLYlNG BRAKE HYDRAULIC PRESSURE UNLESS OTHERWISE SPECIFIED
92# ± 5 To INCHING VALVE OF" AND "R"
CHECKED INDIVfDUALLY MUST DROP OFF TO IMMERSEALL OIL SEALS IN TYPE "A"
3# ± 2 P.S.I. MAX. WITH INCHING BREAK TRANSMISSION FLUID BEFORE ASSEMBLY
OFF POINT OF 55# t 5

IMMERSE IN UCON-Il45 FLUID BEFORE ASSEM.
OIL ALL 60" RINGS BEFORE ASSEMBLY

TIGHTEN ALL CAP SCREWS 20-25 FT. LBS. TORQUE

CONV. PRESS. 60 PSI AT
1300 RPM. NOT TO EXCEED

ENG NE.
AT 2200 RPM

NEUTRAL SWITCH (12 VOLTS)
NEUTRAL-SWITCH CLOSED

OlL FLOW TO CONTROL FROM Fl LTER FOR. & REV.-SWITCH OPEN
5-7 GALLONS AT 1300 RPM ENGINE NEUTRAL START SWITCH TEST
8-11 GALLONS AT 2000 RPM ENGINE ,--SEE NOTE

TO BE TESTED WITH 2000 F. OIL
LEAKAGE-WITH F & R IN NEUTRAL OIL PRESSURE CHECK
& H OR L ENGAG'ED. LEAKAGEMUST AT 1300 RPM ENGINE
NOT EXCEED .2 GAL.. 120 LBS MIN-135 LBS MAX

NOTE OIL PRESSURE CHECK
AT 1300 RPM ENGINE-150 LBS. MINNEUTRAL START SWITCH TEST AT 2200 RPM ENGINE-165 LBS. MAX1-WIRE SWITCH INTO TEST STAND LIGHT CIRCUIT

2-WITH ENGINE RUNNING & TRANSMISSION IN LOW
FOR., NUDGE CONTROL FOR. & REV. SPOOL
SLOWLYTOWARDNEUTRAL. IF SWITCH DOES NOT
MAKE CONTACT REPEAT STARTING IN LOW REV.
IF IN EITHER TEST CONTACT IS MADEWHENNOT
IN DEAD NEUTRAL, SWITCH IS TO BE SHIMED,
TILL TEST SHOWS PROPER FUNCTION.

REV 10 MAYE5 1000H 1704-1



CLEIRK.INDUSTRIAL TRUCK DivisioN CLARK·
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

2000 2000
\O 00 \OO GOOg

B TTERY CHECK BAT RY CHECK

Plate 7327. Interim Stall Plate 7328. High Engine Stall

If the engine stall R.P.M. is within the if the engine stall R.P.M. is within the
following range -- loss of engine power is following range -- either slippage of the
indicated. selector packs or low oil pressure is indicated.

F-209 Engine 1000 to 1300 R.P.M. F-209 Engine 1450 R.P.M. and above.
F-244 Engine 1150 to 1450 R.P.M. F-244 Engine 1600 R.P.M. and above.

NOTE

ANY STALL READING OTHER THAN NORMAL SHOULD
2000

\ O 2000 BE REPORTED TO DESIGNATED PERSON IN

AUTHORITY.

Transmission Pressure Checks

Fl.F'.tv1. The transmission pressure checks are
made at the testing ports of the control

BATTERY CHECK cover. See Plate 7326.

1. Place heavy blocking under the
upright rails and tilt upright forward
until vertical. This will allow the drive
wheels to clear the floor.

2. Install a 250 P.S.I. pressure
gauge at one of the testing ports

Plate 6686. Low Engine Stall (whichever direction or range of speed
being tested.) With shift lever in related

if the engine stall R.P.M. is within the position the pressure should be within the
following range -- converter malfunction is range as specified on Plate 7326.
indicated.

F-209 Engine 650 to 900 R.P.M. If pressures are not within this range
F-244 Engine 750 to 1000 R.P.M. report to designated person in authority.

1000H 1705-1 19 NOV 63





CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

DIRECTIONAL
CONTROL SWITCH
SPOOL UNACTUATED

(REVERSE)

SHIMS

I
SWITCH SWITCH
ACTUATED UNACTUATED
(NEUTRAL) (FORWARD)

TRANSMISSION
CONTROL
COVER

Plate 7300. Neutral Starting Switch

NEUTRAL STARTING SWITCH 2. If engine does not start, repeat
operation in opposite direction.

The neutral starting switch should be
adjusted so that machine will not start 3. If engine starts, coming from
except when the transmission control is in either direction on the shift lever prior
the (dead) neutral position. to reaching neutral, switch should be

adjusted by means of shims underneath the
ADJUSTMENT switch until engine will not start unless

it is in (dead) neutral; that is, vehicle
1. With driver's seat occupied and will not move regardless of shift lever

transmission in gear hold starting switch position during the starting cycle.
in actuated position and gently move shift
lever towards neutral position.

1000H 1793-1 19 NOV 63





CMRK- INDUSTRIAL TRUCK DIVISION gggg,
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

LIFT CARRIAGE AND UPRIGHT both Fabreeka (Stop) Pads at the same time when
ROLLER ADJUSTMENTS lowering the Inner Slide.

To maintain top performance from the upright If adjustment is required, add or remove
it may be necessary, from time to time, to adjust shims between Fabreeka (Stop) Pads located on
the rollers located on the Lift Carriage and the Outer Rail Tie Bar Assembly.
Upright Assembly. These adjustments may be
accomplished as follows: NOTE: MORE SHIMS MAY BE REQUIRED ON ONE SIDE

THAN THE OTHER IN ORDER TO ALLOWTHE INNER
Before checking for proper roller clearance, SLIDE TO COME IN CONTACTWITH BOTH FABREEKA

check to be sure the Inner Slide contacts with (STOP) PADS AT THE SAME TIME WHEN LOWERINGTHE
INNER SLIDE.

INNER SLIDE
EMBLY

FABREEKA (STOP) PADS

Plate 7660. (Typical Illustration) Inner Slide Must Contact
Both Fabreeka (Stool Pads at the Same Time When Lowering inner Slide

1000H 1803-1 9 JUN 64



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE HAINTENANCE EQUIPMENT

OUTER RAIL ROLLERS
SHOULD BE CHECKED I .
FOR ROLLER CLEAR-
ANCE THE FULL
LENGTH OF THE
INNER SLIDE RAIL. LIFT

LIFT CARRIAGE ROLLERS

CARRIAGE SHOULD BE CHECKED
FOR ROLLER CLEARANCE
THE FULL LENGTH OF
THE INNER SLIDE RAIL.

CHECK INNER SLIDE T OUTER RAIL ROLLERS

BOTTOM ROLLER ASSEMBLY SHOULD BE CHECKED
a. 7 FOR ROLLER CLEAR-

\N THIS 10 TO 20 20" NOTE ANCE THE FULL LENGTH
INCH SECTION OF A_ OF THE INNER SLIDE
THE OUTER RAIL. ROLLER CLEAR-

RAILANCE SHOULD
NOT EXCEED
7/32 INCH.

OUTER RAIL
ASSEMBLY

NOTE NOTE
IF UPRIGHT RAlLS ARE IF UPRIGHT RAILS ARE
COCKED IN POSITION COCKED IN POSITiON
AS SHOWN, AND IF AS SHOWN, AND IF
CLEARANCE IS CHECKED CLEARANCE IS CHECKED
ON THiS SIDE, CLEAR- ON THIS SIDE, CLEAR-
ANCE IS MEASURED BE- ANCE IS MEASURED BE-
TWEEN THE UPPER EDGE TWEEN THE LOWER EDGE
OF THE ROLLER RIM OF THE ROLLER RIM
AND CORRESPONDING AND CORRESPONDING
RAIL. RAIL.

Plate 6891. Roller Adjustments

9 JUL 63 1000H 1806-0



CMRK. INDUSTRIAL TRUCK DIVISION gggy
El UIIPhiENT

LUBRICATION AND PREVENTIVE MAINTENANCE
E!)LIIPhiENT

UPRIGHT ROLLER ADJUSTMENTS. 3. Move Inner Slide sideways to remove all
t-V clearance at opposite rail.

NOTE

4. When checkin clearance on the side ihat
THE UPRIGHT OUTER RAIL ASSEMBLY IS MANUFACTURED gry bar was installe , there must be some clear-

ance between the Outer Rail and the bottom roller
WITH A SLIGHT TAPER, THE BOTTOM BEING 1/16 INCH at the lower edge of the Roller Rim. THIS CLEAR-

ANCE SHOULD NOT EXCEED 1/32 INCH. If clearance
WIDER THAN THE TOP. EXTEND THE UPRtGHT TO THE is checked on opposite side, clearance should

be checked between Outer Rail and bottom roller
UPPER LIMIT. CHECK TO BE SURE THERE IS NO BIND. at the upper edge of Roller Rim, refer to

LOWER UPRIGHT. IF THERE IS A BIND, THE INNER
Plate 6891 and 6325.

SLIDE WILL HESITATE OR REMAIN AT THE UPPER LIMIT. NOTE

AS THE LIFT CYLINDER BEGINS TO RETRACT, THE THE BOTTOMROLLERS OF THE INNER SLIDE, MUST BE

INNER SLIDE WILL BREAK FREE AND THEN LOWER. THIS CHECKED FOR CLEARANCE IN A 10 TO 20 INCH SEC-

INDICATES IMPROPER ADJUSTMENT, OR THIS MAY lNDI- TION STARTING AT TOP OF OUTER RAIL ASSEMBLY,

CATE A DAMAGEDROLLER WHICH WILL NOT ROTATE. SEE Plate 6572.

RAISE AND LOWERCARRIAGE AND CHECK TO BE SURE
5. Check clearance between outer Rail Upper

ALL ROLLERS ROTATE FREELY. Rollers and Inner Slide. ROLLER CLEARANCE

1. Because of the 1/16 inch taper in the SHOULD BE CHECKED THE FULL LENGTH OF THE INNER
Outer Rail Assembly, the rollers may bind when
upright is extended if roller adjustment is made SLIDE ASSEMBLY. Refer to Step 4 for Roller
with the upright lowered; therefore, the upright Clearance Specifications.
must be extended to the upper limit (with no
backward or forward tilt) before making any
adjustments. 6. If adjustment is required, proceed as

follows:
2. Insert pry bar between bottom end of

either right or left Inner Slide (Rail) , and
Outer Rail, refer to Plate 6891. 7. Disassemble upright.

UPPER EDGE OUTER RAlL ROLLER
5HOU_D BE CHECKED FOR ROLLER

RoHer Rim CLEARANCE THE FULL LENGTH OF
Point of Contact THE INNER 5LlDE.

Rail CHECK INNER SLDE BOTTOM
ROLLER IN THIS 10 to 20Roller
INCH 5ECTION OF THE OUTER
RA1L.

INNER 5LIDE

BOTTOM
ROLLER.

POLCMERC

ROLLER CLEARANCE SHOULD NOT
EXCEED 132 INCH.

Piate 6325. Upright Roller Plate 6572. Outer Rail Roller clearance Co

1000H 1807-0 9 JU



. . INDUSTRIAL TRUCK DIVISION
LUBRICATIONAND PREVENTIVE MA1NTENANCE

8. Remove rollers from shafts and add
or remove shims to acquire the clearance
previously stated.

NOTE

THE ROLLER SHAFTS ARE WELDED TO THE RAIL

ASSEMBLIES. TO REMOVE ROLLERS, MERELY PULL

ROLLERS FREE OF ROLLER SHAFTS.

9. Reassembly upright.

10. Follow Steps 1 thru 5 and recheck
clearance.

9 JUL 63 1000H 1808-0



gggg. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

NOTE

THRUST ROLLER THIS PICTURE IS TYPICAL PARTS
ADJUSTMENT PLUG NOT ALWAYSAS SHOWN.

INNER THRUST
ROLLER, SHAFT

SPACER

ENTS

CARRIAGE ROLLER

CARR AGE

CARRIAGE S

OUTER SIDE
THRUST ROLLER

THRUST ROLLER
GROOVE

Plate 7705. Lift carriage

LIFT CARRIAGE ROLLER ADJUSTMENTS maximum clearance is 1/16 inch at each
side.

CARRIAGE MUST BE ADJUSTED SO IT IS HORI-
Tighten the Outer Side Thrust Roller

ZONTAL AND CENTERED IN THE UPRIGHT FRAME. Shafts to 150 pound feet torque. The end
of these shafts have a machined groove.

ROLLER CLEARANCE SHOULD BE CHECKED THE Stake with a punch at each end of groove
as shown in (Plate 7705.) This will

FULL LENGTH OF THE RAILS. ROLLERS SHOULD secure shaft to lift carriage.

HAVE CLEARANCE OF NOT MORE THAN 1/32 INCH Inner Side Thrust Rollers

AT EACH SIDE 1. Check the clearance between the
Inner Side Thrust Rollers and Inner Rails.

Outer Side Thrust Rollers Maximum allowable clearance is 1/32 inch
or 1/64 inch at each side. Rollers must

The Outer Side Thrust Rollers do not be free to rotate without binding. See
UNY require adjustment. These should be replac- Plate 7705.

ed in the event of wear or damage. The

loooH 1811-3 20 NOV 63



CURK. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

2. Remove the retaining Screw and the
set screw from the thrust roller adjusting
plug.

3. Turn the adjusting plug until the
correct clearance is obtained on the thrust

The thrust roller shaft is so design-
ed that the end facing the adjusting plug
has three machined holes. The adjusting
plug must be positioned so that one of
its threaded holes is in registry with a

machined hole on the thrust roller shaft.
When the set screw is installed and
securely tightened in this position , the
adjusting plug cannot turn and its adjust-

ment will be retained.

4. Install the retainer screw and
tighten against the set screw

PISTON HEAD SLIDES AND GUIDES

Piston Head Slides and Guides should
be lubricated every 100 operating hours.

Use "Lift Truck and Sliding Tandem
Lubricant", Clark Part Number 886396.
Complete instructions are given on lubricant I e ik
can.

The piston head guides are of the Plate 6319. Piston Head Slides
replaceable type. If excessive wear is
evident the flat head countersunk screws

retaining the guides should be removed
and new guides installed. Securely tighten
screws after replacement.

11 JUN 64 1000H 1812-2



CURK INDUSTRIAL TRUCK DIVISION gggg.
E!)UIPhiENT

LUBRICATIONAND PREVENTIVE MAINTENANCE
EI)UIPhiENT

LUBRICATE EVERY
ROLLER SEAL 1000 OPERATING
BEARING HOURS.

INJECTION NEEDLE
(Standard Hypodermic Type Needle)

Plate 6323. Upright Roller Plate 6328. Roller Bearing Lubrication

UPRIGHT ROLLER LUBRICATION

The manufacturer does not recommend removing a bearing
seal for periodic lubrication.

Bearings are generally provided with four openings
(on the bearings front face, between the waffle pattern)
for lubrication with an injection Needle.

This needle is a standard hypodermic type needle and
can be purchased in drug stores, refer to Plate 6328.

A good light petroleum base oil should be used.

1000H 1815-0 9 JUL 63





CMRK. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE

EquiPMENT

ENGINE

TROUBLE PROBABLE CAUSE REMEDY

Starting motor will not crankengine. . Battery discharged Recharge or replace battery.

Battery cable terminals loose or Remove and clean, reinstall and
corroded. Ignition Fuse blown. tighten cables. Replace fuse.

Starting motor drive gear jammed in Loosen starting motor and free-up
flywheel teeth. gear.

Improper oil. Change oil to proper grade.

Battery cable terminal broken. Replace cable.

Poor starting switch contacts. Replace switch.

Faulty Neutral Starting Switch. Refer to Starting Motor.

Starting motor operates, but fails to Starting motor gear doesnot engage Remove starting motor, and clean
crank engine when switch is flywheel. drive mechanism.
engaged.

Starting motor or drive gear defec- Replace starting motor.
tive.

Engine will not start. No spark. Ignition switch partly "on". Turn switch "on" fully.
Ammeter shows no discharge (Zero
reading) with ignition switch "on". Ignition switch defective. Replace switch.

Ignition primary wires or starting Repair, oc replace and tighten.
motor cables broken or connections
loose.

Ignition coil primary winding open. Replace coil.

Distributor points dirty. Clean and ad¡ust points.

Distributor points not closing. Adjust or rep a points.

Loose or corroded ground, or bat- Remove and clean, reinstall and
tery cable connections. tighten cables.

Engine wi not sg. Defective condenser. Replace condenser.

Ammeter showing abnormal discharge Short-circuited or burned distribu- Replace parts.
with ignition switch "on ". tor cap or rotor.

Short-circuited wire between Repair or replace wire.
ammeter and ignition switch.

Short-circuited primary winding in Replace coil.
ignition coil.

Distributor points not opening. Cleanorreplace, and adjust points.

Weak spark. Distributor points pitted or burned. Cleanor replace, and adjust points.

Distributor condenser weak. Replace condenser.

Ignition coil weak. Replacecoil.

TS 001 REV 16 JUL 63



CMRK, INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

ENGINE (Continued)
TROUBLE PROBABLE CAUSE REMEDY

Engine will not start.

Weak spark (continued) Primary wire connections loose. Tighten.

High-tension, spark plug wires, or Dry thoroughly.
distributor cap wet.

High-tension, spark plug wires, or Replace defective parts.
distributor cap damaged.

Distributor cap or rotor burned or Replace defective parts.
broken.

Spark plug gap incorrect. Reset gaps.

Short-circuited secondary circuit Replace coil.
in coil.

Good spark. Fuel tank empty. Refill tank.

Dirt or water in carburetor, or Drain and clean carburetor.
float stuck.

Carburetor and engine flooded by Depress accelerator pedal fully,
excessive use of choke. crank engine with starting motor,

when engine starts, reset throttle
and leave choke control "in".

Fuel does not reach carburetor. Inspect for damaged or leaky lines
or air leak into line between tank
and fuel pump.

Dirt in fuel lines or tank. Disconnect lines, drain tank, and
blow out lines.

Fuel line pinched. Repair or replace line.

Ignition wires incorrectly installed Install wires correctly.
in distributor cap.

Ignition fiming incorrect. Reset timing.

Fuel Strainer Clogged. Remove and clean strainer.

Fuel pump does not pump. Clean screen, replace pump if
defective.

Lack of engine compression. Report to designated individual in
authority.

Backfiring. Ignition out of time. Reset timing.

Spark plug wires incorrectly Install wires correctly.
installed distributor cap or at
spark plugs.

Distributor caperacked orshorted. Replace cap.

Valve holding open. Report to designated individual in
authority.

15 MAY 62 TS 002



CURK. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Engine operates, but backfires and Improper ignition timing. Reset timing.
spits.

Spark plug wiresincorrectlyinstall- Install wires correctly.
ed in distributor cap.

Dirt or water in carburetor. Drain and clean carburetor.

Carburetor improperly adjusted. Clean and ad¡ust carburetor.

Carburetor float level low. Report to designated individual in
authority.

Valve sticking or not seating pro- Report to designated individual in
perly, burned or pitted. authority.

Excessive carbon in cylinders. Remove carbon from cylinders.

Valve springs weak. Report to designated individual in
authority.

Heat control valve not operating. Free-up, and adjust vaive.

Fuel pump pressure low. Clean screen; replace pump, if
defective.

Fuel strainer clogged. Remove and clean strainer.

Partly clogged or pinched fuel Clean and repair lines.
lines.

Intake manifold leak. Inspect gaskets and tighten mani-
fold stud nuts.

Distributor cap cracked or shorted. Replace cap.

Engine stalls on idle. Carburetorthrottle valve closes too Ad¡ust carburetor,
far, or idle mixture incorrect.

Carburetor choke valve remains Free-up and lubricate valve.
closed.

Dirt or water in idler passages of Clean or replace carburetor.
Carboretor.

Air leak at intake manifold. Inspect gaskets and tighten mani-

fold stod nuts.

Heat control valve defective. Free-up and adiust valve.

Spark plugs defective, gaps incor- Clean or replace spark plugs, set
rect- gap clearance.

Ignition timing early. Reset timing.

Low compression. Report to designated individual in
authority.

Water leak in cylinder head or Replace gasket; report cylinder
head gaskets. head leak to designated individual

in authority.

TS 051 15 MAY 62



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT TROUBLE SHOOTING GUIDE

EQUiÞMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Engine misfires on one or more Dirty spark plugs. Clean, adjust, or replace plugs.
cylinders.

Spark plug gap incorrect. Reset gap.

Cracked spark plug porcelain. Replace spark plug.

Spark plug wires grounded. Replace wires.

Sparkplugwiresincorrectlyinstall- Install wires correctly.
ed in cap or at spark plugs.

Distributor cap or rotor burned or Replace defective parts.
broken.

Valve tappet holding valve open. aRgor to designated individual in

Low engine compression. Report to designated individual in
authority.

Leaky cylinder head gasket. Replace gasket.

Cracked cylinder block, broken Report to designated individual in
valve tappet or tappet screw. authority.

Engine does not idle properly. Ignition timing. Reset timing.

Dirty spark plugs, or gaps too Clean and adjust spark plugs.
close.

Engine misses at high speeds. Ignition coil or condenser weak. Replace defective parts.

Distributor points sticking, dirty or Clean, adjust, or replace Points.
improperly adjusted.

Distributor rotor or cap cracked or Replace defective parts.
burned.

Leaky cylinder head gaskets. Replace gaskets.

Uneven cylinder compression. Report to designated individual in
authority.

High-tension or spark plug wires Replace defective parts.
leaky, cracked insulation.

Carburetor choke not adjusted. Ad¡ost choke.

Carburetor accelerating pump sys- Report to designated individual in
tem defective, dirt in metering authority.
jets or float level incorrect.

Fuel pump defective, causing lack Clean screen, replace defective
of fuel. pump.

Air cleaner dirty. Clean complete air cleaner and
refill oil cup.

Heat control valve defective. Free-up and adiost

15 MAY 62 TS 052



CMRK, INDUSTRIAL TRUCK DIVISION gggy
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Engine misses at high speeds. Valves sticking, weak or broken Report to designated individual in
. valve springs, authority.(continued)

Fuel strainer clogged. Remove and cleanstrainer.

Weak distributor bracket arm spring Replace point set.

Excessive play in distributor shaft Replace distributor.
bearing ,

Spark plugs defective, dirty or gap Clean, adjust or replace spark plugs.
incorrectly set.

Engine pings (Spark Knock). Ignition timing early, Resef timing.

Distributos automaticsparkadvance Replace distributor.
stuck in advance position, or spring
broken.

Excessive carbon deposit in cylin- Remove cylinder head and clean.
ders.

Incorrect fuel. Drain, use correct fuel.

Engine lacks power. Ignition timing late. Reset timing.

Incorrect fuel. Use correct fuel.

Leaky cylinder head gasket. Replace gasket.

Excessive carbon formation. Remove cylinder head, and clean
cylinder head, piston heads,
cylinder block, and valves.

Engine runs cold. Test thermostat; in cold weather,
cover radiator.

Insufficient oil, or improper grade Lubricate in accordance with lubri-
oil. cation section.

Oil system failure. Report to designated individual in
authority.

Air Cleaner dirty. Clean complete air cleaner,change
oil in cup.

Spark plug gaps too wide. Reset gaps.

Choke valve partially closed, or Adiust valve or throttle.
throttle does not open fully.

Manifold heat control inoperative. Free-up and adjust control.

Exhaust pipe, muffler or tail pipe Service or replace obstructed parts.
obstructed.

Low compression, broken valve Report to designated individual in
springs, sticking valves. authority.

TS 101 15 MAY 62
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EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Engine lacks power. Improper tappet adjustment. Adjust tappets.
(Continued)

Lack of fuel. Clean filter, inspect fuel pump,
inspect carburetor for water or dirt
and clean if necessary.

Engine overheats. Cooling system deficient. Water Clean radiator core from engine
low, air flow through radiator core side with compressed air or water,
restricted. or fill radiator to proper level.

Clogged radiator core (Clogged Clean by flushing radiator.
internal Iy).

Cylinder head gasket leaking. Tighten cylinder head stod nuts
and/or replace gasket.

Radiator or water pump leaking. Repair or replace defective parts.

Damaged or deteriorated hose or Replace defective parts.
fan belt.

Loose fan belt. Adjust fan Lelt tension.

Cylinder block or head leaking. Report to designated individual in
authority.

Ignition timing incorrect. Reset timing.

Damaged muffler, bent or clogged Service or replace defective parts.
exhaust pipe.

Excessive carbon in cylinders. Remove cylinder head, and clean
cylinder head, piston heads cylin-
der block, and valves.

Insufficient oil, or improper grade. Refer to Lubrication Instructions.

Air Cleaner restricted. Clean complete change oil in cup.

Inoperative thermostat. Replace thermostat and gas!<at.

Water pump impeller broken. Replace pump.

Poor compression. Report to designated individual in
authority.

Valve timing incorrect. Reset timing.

High fuel consumption. High enginespeeds(Excessive driv- Correct driving practice.
ing in lower gear range).

Air cleaner clogged. Clean complete air cleaner and
change oil in cup.

Carburetor float level too high, Report to designated individual in
accelerating pump not properly authority.
adjusted.

Fuel line leaks. Correct leaks, replace lines.

15 MAY62 TS 102



CLARK. INDUSTRIAL TRUCK DIVISION CLARK
EQUIPMENT TROUBLE SHOOTING GUIDE

EQUIPMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

High fuel consumption. Overheated engine. See "Engine overheats".

(Continued) Carboretor parts worn or broken. Replace fuel carburetor.

Fuel pump pressure too high, or Replace fuel pump,
leaky diaphragm.

Engine running cold. Inspect thermostat, cover radiator
in winter,

ignition incorrectly timed. Reset timing.

Spark advance stuck. Replace distributor.

Leaking fuel pump bowl gasket. Replace gasket.

Low compression. Report to designated individual in
authority.

Carburetor controls sticking. Free-up and lubricate controls.

Engine idles too fast. Adjust carburetor throttle stop
screw,

Spark plugs dirty. Clean or replace spark plugs.

Weak coil or condenser Replace coil or condenser.

Clogged muffler, or bent exhaust Service or replace defective parts.

Loose engine mounts, permitting Tighten; if damaged,replacedefec-
engine to shake and raise fuel tive mounts.
level in carburetor.

High oil consumption. High engine speeds, or excessive Correct driving practice.
driving in low gear range.

Oil leaks. Replace la.:king gaskets.

Improper grade oil, or diluted oil. Use new oil of oroper grade.

Overheating of engine causing See "Engine overheats".
thinning of oil.

Oil filter clogged. Clean filter case thoroughly and
replace element.

Defective piston or rings, excessive Report to designated individual in
side clearance of intake valves in authority.
guides, cylinder bores worn (scored,
out-of-round, tapered); excessive
bearing clearance, misaligned con-

necting rods.

TS 151 15 MAY62



CURK INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

ENGINE (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Low oil pressure. insufficient oil supply. Fil crankcase to prescribed level.

Improper grade of oil, or diluted Change oil, inspectorankcaseven-
oil foaming at high speeds. tilator, inspect for water in oil.

Oil too heavy (funnel ing in cold Change to proper grade oil . (Refer
weather). to Lubrication Instructions.

Oil pump screen clogged. Remove oil pan and clean pump
screen.

Oil leaks. Report to designated individual in
authority.

Faulty oil pump, pressure regulator Report to designated individual in
valve stuck or improperly adjusted, authority,
or spring broken.

Defective valves. Incorrect tappet adjustment. Ad¡ust tappets.

Other valve troubles. Report to designated individual in
authority.

Abnormal engine noises. Loose fan, fan pulley or belt, heat Tighten or correct conditions as
control valve. requirea.

Leaking intake or exhaust manifold Tighten loosecomponentsorreplace
or gaskets, cylinder head gasket, or defective gaskets.
spark plugs.

Overheatedengine, cloggedexhaust Remove obstruction from exhaust
system. system. Inspect for further ser-

viceability.

Other abnormal engine noises. Report to designated individual in
authority.

Poor compression. Incorrect tappet adjustment. Ad¡ost tappets.

Leaking,sticking, or burned valves; Report to designated individual in
sticking tappets;valve spring weak authority.
or broken; valve stems and guides
worn; piston ring grooves worn or
rings worn, broken, or stuck; cyl-

inder bores scored or worn.

15 MAY 62 TS 152



CMRK. INDUSTRIAL TRUCK DivisioN gggg.
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

FUEL SYSTEM

TROUBLE PROBABLE CAUSE REMEDY

Fuel does not reach carburetor. No fuel in fuel tank. Fill fuel tank.

Fuel pump inoperative. Replace pump.

Fuel line air leak between tank and Repair or replace line.
fuel pump,

Fuel line clogged. Disconnect and blow out lines.

Fuel tank cap vent clogged. Clean vent.

Fuel reaches carboretor, but does Choke does not close. Free-up and lubricate, inspect for
not reach cylinders. proper operation.

Fuel passage in carburetor clogged. Clean or replace carburetor.

Carburetor float valve stuck closed. Report to designated individual in
authority.

High fuel consumption. Lubricant in power train too heavy. Use correct lubricant.

Incorrect adjustment of carburetor. Ad¡ost carburetor.

Vehicle overloaded. Reduce loads to specified maximum
capacity.

Tires improperly infloted. Inflatetires properly.

Tight brakes. Ad¡ust brakes.

Low fuel pressure. Air leak in fuel lines. Tighten connections, repair lines
if damaged.

Fuel pump defective, diaphragm Replace fuel pump.
broken; valves leaking, linkage
worn.

Fuel lines clogged. Clean or replace lines.

Engine idles too fast. Improper carburetor throttle stop Adjust throttle stop screw.
adiostment.

Carburetor control sticking. Free-up and lubricate control.

Control return spring weak. Replace spring.

Fuel gauge does not register. Loose wire connection at instrument Tighten connections.
panel or tank unit .

Instrument panel unit or tank unit Replace unit.
inoperative.

TS 251 30 JAN 62





CURIç INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

COOLING SYSTEM

TROUBLE PROBABLE CAUSE REMEDY

Overheating. Unusual operating conditions of Inspect. (Refer to "Engine over-

high temperature. heats".)

Loss of cooling solution. Loose hose connections. Tighten hose connections.

Damaged or deteriorated hose. Replace hoses.

Leaking radiator. Repair or replace radiator.

Engine operates too cool. Thermostat sticking. Replace thermostat and gasket.

Low air temperature. Cover radiator.

Noises. Frayed or loose fan belt. Replace or adiustbelt.

Water pump defective. Replace pump.

TS 321 30 JAN 62





gggg INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT EQUIPMENT

THE ENGINE COOLING SYSTEM
Trouble spots resulting from service neglect

External Leakage

Internal Leakage

10 12 Rust Deposits

7
Heat Cracks

Exhaust Gas Leakage

Air Suction

12 Clogged Air Passages

Stuck Thermostat

Sludge Formation in Oil

The coonn, system a.piered Transmission Oil Cooler
here does not represent that

of any partícular moke of car Heat Damage
e'ner

vers Hose Failure

Worn Fan Belt
Aff Rights Reserved
No Port of This Chort May Pressure Cap Leakage

r

p duced Without
Temperature Control

Union Carbide Corporation. Fan Drive

Cooling System Care Pays I
This chart is distributed as o public service by

UNION C RBIDECONSUMERPRODUCTSCOMPANY
Division of Union Carbide corporadon

Copyright 1961, Union carbide Corporation
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CURR INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

IGNITION SYSTEM

TROUBLE PROBABLE CAUSE REMEDY

Ignition system troubles. Weak spark. Refer to "Engine will not start".

Timing incorrect. Refime ignition.

Moisture on distributor wires, coil, Clean and dr, our

or spark plugs.

Ignition switch inoperative. Replace switce

Primary or secondary wiring loose, Service.
broken, or grounded.

Coil defective. Refer to "Ignition coil troubles",
below.

Distributor defective. Refer to "Distributor troubles",
below.

Spark plug defective. Refer to spark plug troubles below.

Ignition coil. Connections loose; dirty or broken Clean and tighten, or repair, dry
external wire, wet. thoroughly.

Coil defective. Replace coil.

Distributor troubles. Distributor breaker points dirty or Clean, adjust or replace breakes
pitted, point gaps incorrect. points.

Distributor breaker pointarm spring Replace breaker point arm.
weak.

Distributor breaker points sticking. Free-up breaker points.

Distributor automatic advance de- Lubricate and free-up. If seized,
fective. replace distributor.

Distributo cap or rotor shorted, Replace defective parts.
cracked o broken.

Distributo- tofor does not turn. Report to designated in ai in
authority.

Condenser defective. Replace condenser.

Spark plug troubles. Cracked, broken, leaking, or im- Replace spark plug.
Proper type.

Spark plug wires incorrectly instal- Install wires correctly.
Ied on plugs or in distributor cap.

Spark plugs dirty; gap incorrect. Clean, set gaps, orreplace plugs.

Spark plug porcelain cracked or Replace plug.
broken.

TS341 5 FEBe





CMRK, INDUSTRIAL TRUCK DIVISION gggg-
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

STARTING MOTOR

TROUBLE PROBABLE CAUSE REMEDY

Starting motor cranks engine slowly. Engine oil too heavy. Change to proper grade oil.

Battery charge low. Recharge or replace battery.

Battery cell shorted. Replace battery -

Battery connections corroded, bro- Clean and tighten, or replace
ken, or loose. cables.

Dirty commutator. Clean commutator,

Insufficient brush surface contact. Free-up or replace brush.

Defective starting motor. Replace starting motor.

Starting switch defective. Replace switch.

Starting motor does not crank Engine oil too heavy. Change to proper grade oil.

engine.

Starting motor, solenoid, or Replace or tighten loose connec-
cables defective; loose connec- tions.
tions.

Starting motor pinion gear jammed Remove starting motor and reinstall.
in flywheel drive gear. Replace defective driving gear.

Dirty drive mechanism, Clean and lubricate drive mecha-

nism.

Faulty Relay Switch. Replace Relay Switch.

Ignition Fuse Blown. Replace Fuse.

Faulty Ignition Switch. Replace Switch.

Faulty Neutral Starting Switch. Replace Switch.
NOTE: The INDEX of this man-
ual will list an ADJUSTABLE
Neutral Starting Switch if your
machine is so equipped.

TS 361 REY 16 JUL 63





CMRK INDUSTRIAL TRUCK DIVISION gggy
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

GENERATOR TROUBLES

TROUBLE PROBABLECAUSE REMEDY

No output. Regulator defective. Replace regulator.

Low or fluctuating output. Loose fan belt. Adjust belt.

Insufficient brush surface contact. Free-upor replace brush.

Weak brush springs. Replace spring.

Worn commutator. Report to designated individual in
authority.

Broken or loose connections. Repair, tighten or replace.

Dirty commutator. Clean commutator.

Regulator defective. Replace regulator.

Loose or dirty connections in charg- Clean and tighten connections.
ing circuit.

Excessive output. Short circuit between field coil and Replace generator.
armature leads.

Regulator defective. Replace regulator.

Noisy. Loose pulley or generator mount- Tighten.
ing.

Defective bearings, or armature Replace generator.
rubbing on field poles.

Improperly seated brushes. Seat brushes.

Generator regulator troubles. Loose connections or mountings. Clean and tighten.

Defective regulator. Replace regulator.

TS 381 5 FEB 62





gggg. INDUSTRIAL TRUCK DIVISION gggy
EQUIPMENT

TROUBLE SHOOTING GUIDE
EquiPMENT

BATTERY, LIGHTS AND HORN

TROUBLE PROBABLE CAUSE REMEDY

Battery discharged. Battery solution level low. Add distilled water to bring level
above plates; inspect for cracked
case.

Short in battery cell. Replace battery.

Generator not charging. Inspect generator, fan belt, and
regulator.

Loose or dirty connections; broken Clean and tighten connections;
cables. replace cables.

Excessive use of starting motor . Tune up engine; charge battery.

Idle battery, or excessive use of Recharge or replace battery. Use
lights with engine at idle. lights sparingly.

Short circuits. Replace defective wiring.

Battery (other troubles) Overheated battery. Inspect for short circuit or exces-
s¡ve generator charge.

Case bulged (or out of shape). Inspect for overcharging and over-
tightening of hold-down screws.

Light switch. Loose or dirty connections; broken Clean and tighten; replace broken
wire. wire.

Defective switch. Replace switch.

Wiring. Loose or dirty connections; broken Clean, tighten, repair or replace.
wire or terminal . Wire or terminal .

Lights do not light. Switch not fully "on". Turn switch "on" fully.

Loose or dirty connections; broken Clean and tighten; replace or re-
wire. pair wire or terminal.

Wiring circuit short-circuited, or Correct short circuit or replacede-
open. fective parts.

Light burned out. Replace light.

Lights dim. Loose or d¡rty connection. Clean and tighten connections.

Wiring short-circuited. Correct short circuit or replacede-
fective parts.

Defective switch. Replace switch.

TS 401 31 JAN 62



a i e INDUSTRIAL TRUCK DIVISION . .

TROUBLE SHOOTING GUIDE

BATTERY, LIGHTS AND HORN (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Horn troubles. Loose or dirty wiring connections. Clean and tighten connections

Horn sounds continuously. Short-circuit in wiring between Replace wire.
horn and horn button.

Improper tone. Loose or dirty wiring connections. Clean and tighten connections

Cover or bracket screws loose. Tighten.

Points adjusted improperly. Adjust points.

Horn wi I l not operate. Horn Fuse Blown. Replace Fuse.

Open Circuit. Trace, repair or replace as
required.

Faulty Horn Relay. Replace relay.

REV 16 JUL 63 TS 402



CMRK. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

DRIVE AXLE

TROUBLE PROBABLE CAUSE REMEDY

Continuous Axle Noise. Badly worn parts. Replace worn parts with new.

Unevenly worn tires. Replace tires.

Improperly adjusted wheel bear- Adjust correctly.
ing.

Lack of lubricant. Add sufficient lubricant of cor-
rect grade.

Axle Noise on Drive or on Differential pinion gear and ring Adjust, repair or replace entire
Coast Only. gear out of adjustment or worn unit if conditions warrants.

excessively.

Excessive Backlash in Axle Loose axle shaft drive flange cap Tighten cap screws.
Driving. screws.

Flange loose on axle shaft. Reweld flange to shaft.

Worn splines on axle shaft at Replace drive flange and shaft
differential end. assembly.

Differential drive pinion gear Adjust or replace as condition
and ring gear out of adjust- warrants.
ment or worn excessively.

Complete Failure to Function. Broken axle shaft. Replace axle shaft.

Broken teeth on ring gear or Replace ring gear and pinion
pinion gear. and other parts of differential

necessary. Adjust ring gear and
pinion saar correctly.

TS 483 6 NOV 62





. . . INDUSTRIAL TRUCK DIVISION . .

TROUBLE SHOOTING GUIDE
STEERING AXLE

TROUBLE PROBABLE CAUSE REMEDY

Trouble. Damaged axle. Replace axle.

Lubrication leaks. Replace oil seals. (Refer to Lubri-
cation Section). Report to desig-
nated individual in authority.

Incorrect caster or camber. Report to designated individual in
authority.

Uneven tire wear. Inflate tires properly. Check wheel
alignment.

TS521 31JAN 62





INDUSTRIAL TRUCK DIVISION LARK
TROUBLE SHOOTING GUIDE E:IUIIPhiENT

TROUBLE PROBABLE CAUSE REMEDY

S eering difficult. Lack of lubrication Lubricate.

Tight steering system Lubricate and adjust linkage.
connect¡ons.

Tight steering gear; mis- Report to designated individual
aligned wheels. in authority.

Bent steering connecting Straighten or replace linkage.
linkage or arm.

Misaligned steering gear Adjust mounting.
mounting.

ander or weaving. Improper toe in camber or Report to designated individual
caster (axle twisted). in authority.

Steering system connections Lubricate.
or king pin bearings not
properly lubricated.

Loose wheel bearings. Adjust wheel bearings.

Steering gear worn or Report to designated individual
maladjusted. in authority.

Steering gear mountings Tighten mounting bolts.
loose.

Low speed shimmy or wobble. Loose steering connections. Adjust and tight=n linkage.

Steering gear worn, or Report to designated individual
adjustment too loose, in authority.

Loose wheel bearings. Adjust wheel bearings.

Vehicle pulls to one side. Odd size, or new and old Match tires.
tires on opposite wheels.

Tight wheel bearings. Adjust. Lubricate wheel bear-

ings.

Bent steering arm or con- Straighten or replace bent link-
nection. age.

TS 531 16 JUL 63





CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT TROUBLE SHOOTING GUIDE

EQUIPMENT

BRAKES

TROUBLE PROBABLE CAUSE REMEDY

Brakes drag. Improper pedal adjustment. Adjust brake pedal free travet.

Brake pedal return spring broken or Replace spring.
weak.

Brakes improperly adjusted. Ad¡ust brakes.

Brake shoe anchor pin tight in shoe. Free-up pin and lubricate lightly.

Brake shoe return spring broken or Replace spring.
weak.

Loose or damaged wheel bearings. Adjust or replace wheel bearings.

Insufficient brake shoe clearance, Adjust brakes.
or improper brake anchor pin ad-
justment.

Brake backing plate loose. Tighten plate.

Grease on linings. Correct grease leakage; clean or
install new shoes and lining
assemblies.

Dirt imbedded in lining. Clean lining with wire brush.

Drums scored or rough. Replace drum and brake shoe and
lining a::emblies.

Severe brake action on light pedal Brake shoes improperly adjusted. Adjust brakes.
pressure.

Grease on linings. Correct grease leakage; clean or
install new shoes and lining
assembl ies.

Loose brake shoe anchor. Adjust and tighten.

Brake locked. Brake pedal lacks free travel. Adjust pedal free travel.

Brakes frozen to drums (cold Break loose by driving vehicle.
weather).

Brake noisy or chatters. Brake lining worn. Replace shoe and lining assemblies.

Grease on linings. Correct leakage; clean or replace
shoe and lining assemblies.

Dirt embedded in linings. Clean lining with wire brush.

Improper or loose linings. Replace shoe and lining assemblies.

Brake shoe or drum distorted. Straighten or replace.

TSS4] 31JAN 62



CMRK INDUSTRIAL TRUCK DivisloN gggg
EQUIPMENT

TROUBLE SHOOTING GUIDE
EQUIPMENT

BRAKES (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Excessive pedal travel. Lining worn. Adjust or replace shoe and lining
assemblies.

Brake improperly adjusted. Adjust brake.

Scored brake drums. Repair or replace drums.

Excessive pedal pressure. Grease on linings; worn or glazed Correct grease leakage; clean up
lining. and replace shoe and lining as-

semblies.

Warped brake shoes, or defective Replace shoe and lining assemblies.
brake linings.

Shoes improperly adjusted. Ad¡ust brakes.

Brake drum scored or distorted. Repair or replace drums.

Shoes improperly adjusted. Adjust brakes.

Insufficient fluid in master cylin- Fill master cylinder to within 1/4
der. inch of the top.

Wheel troubles. Wheel wobbles; bent. Inspect mounting on hub, spindles,
and drive axle; replace defective
wheel or mounting.

Wheel loose on hub. Tighten.

Wheel out of balance. Balance wheel.

Wheel bearings run hot. Ad¡ust, lubricate wheel bearings.

31 JAN 62 TS 542



CMRK. INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT TROUBLE SHOOTING GUIDE EQUIPMENT

HYDRAULIC SYSTEM

TROUBLE PROBABLE CAUSE REMEDY

Pump not delivering oil. Wrong direction 'of rotation. Must be reversed immediately to
prevent seizure and breakage of
parts due to lack of oil.

Tank oil level low. Add recommended oil.

Oil intake pipe or suction
filter plugged. Replace filter cartridge, clean

strainer if so equipped.

Air leak in suction line. Will prevent priming, or cause
noise and irregular action of
control circuit.

Oil viscosity too heavy to Thinner oil should be used, per
pick up prime. recommendations for given

perature and service.

Broken pump shaft or gear. Report to designated individual
in authority.

Pump not developing pres- Pump not delivering oil for Check oil circulation by watch-

sure. any of the above reasons. ing oil in tank.

Relief valve setting not Refer to relief valve
high enough instructions.

Relief valve sticking open. Dirt under pressure adjustment
valve. Refer relief valve
instructions.

Leak in hydraulic control Find cak and correct.
system (cylinders or valves).

Partially clogged intake line, Pump must .Leive intake oil
intake filter or restricted in- freely or cavitation will take
take pipe. place.

Pump making noise. Small air leak at pump in- Test by pouring oil on joints
take piping joints. while listening for change in

operation. Tighten as required.

Air leak at pump shaft pack- Repair or replace.
ing.

Tank air vent plugged. Must be open thru breather open-

ing or air filter.

Too high oil viscosity. Use recommended oils.

Shaft packing worn. Replace shaft packing per pre-
ceding instructions.

Oil filter dirty. Replace filter element.

Forks do not liff to Hydraulic Oil level low. Fill sump tank.
maximum height.

TS 653 REY 5 FEB 64



g qgg. INDUSTRIAL TRUCK DIVISION
EQUIPMENT

TROUBLE SHOOTING GUIDE

HYDRAULIC SYSTEM CONTINUED

TROUBLE PROBABLE CAUSE REMEDY

Lift or tilt action fails. Loss of oil pressure. Report to designated individual
in authority.

Oil leak at top of lift Worn or damaged lift piston Replace seal.
cylinder assembly. seal.

Scored cylinder wall. Replace cylinder.

Plugged vent line. Clean out vent line. Replace
if collapsed.

Oil leak around piston rod Worn seal. Replace seal.
at tilt cylinder.

Scored piston rod. Replace rod and eliminate cause
of scoring which may be caused
by misalignment, worn bearing or
foreign matter.

With load centered on lift Lift chains out of ad¡ustment. Ad¡ust chains.
forks load is lifted unevenly.

6 NOV 62 TS 654



CURK. INDUSTRIAL TRUCK DIVIsioN gggg.
EQUIPMENT TR 0 UBLE SH 0 0 T I NG GU I DE

EQUIPMENT

tu? TRANSMISSION, CONVERTERAND AXLE ADAPTOR (HYDRATORKDRIVE)

TROUBLE PROBABLE CASE REMEDY

Machine will not move in Parking Brake not released. Release brake.
either direction.

Control Linkage not Properly Readjust linkage.
adjusted.

Oil level low. Determine cause and correct.
Fill to proper level with Type
"A" Automatic Transmission
Fluid Armour Qualified.

No oil pressure. Report to designated person in
authority.

Machine will move in one Control linkage not adjusted. Adjust linkage.
direction only.

No oil pressure to Directional Report to designated person in
Selector. Seals and "0" Rings authority.
in Directional Selector may be
defective.

Directional Selector Discs not Report to designated person in
releasing. Discs defective. authority.
Relief hole in D.S. Drum
clogged.

Machine moves slowly in both Oil level low. Fill to correct level and deter-
directions at wide open mine cause for loss of oil.
throttle.

Low oil pressure. Faulty Report to designated person in
Inching Valve, Faulty authority.
Relief Valve, Faulty Pump.

Brakes dragging. Report to de ignated person in
authority.

Clogged Sump Screen. Clean Screen.

Transmission overheating. Low oil. Check and fill to correct level.

Low Directional Selector Report to designated person in
pressure (check with authority.
gauge). Inching valve
not functioning properly.

Seals in selector defective. Report to designated person in
authority.

Regulating valve sticking Report to designated person in
open. authority.

Brakes Dragging. Report to designated person in
authority.

Clogged Sump Screen. Clean Screen.

TS 963 15 JUL 63



CLARR I.NDUSTRIAL TRUCK DIVisloN gggg
EQUIPMENT TR 0 UBLE $ H 0 0 T I NG GU 1 DE EQUIPAIENT

TRANSMISSION, CONVERTERAND AXLE ADAPTOR (HYDRATORKDRIVE)

TROUBLE PROBABLE CAUSE REMEDY

Transmission Overheating insufficient oil to Torque Report to designated person in
(Continued) Converter and Cooler. authority.

Cooler clogged internally Clean Cooler.
stopping flow of oil.

Bushing in Torque Converter Report to designated person in
Impel ler Hub worn, allowing authority.

oil to leak out.

Slipping Stator. Refer to Transmission Pressure
Checks

Machine has full power Overloading machine. Check Capacity Loads. Never
and overheats. overload.

Radiator core clogged Clean Core.
externally.

Pressure Regulator Valve Report to designated person in
sticking, giving low pressure. authority.

15 JUL 63 TS 964
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