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WARNING: Changing the quantity of shims in the relief valves is not recommended.

WARNING: .When assembling the steering control unit, alignment of the cross slot
in the drive with the valleys between the teeth of the meter gear star
determines proper valve timing of the unit. There are 12 teeth on the
spline and 6 pump teeth on the star. Alignment is exactly right in 6
positions and exactly wrong in 6 positions. If the parts slip out of
position during this part of assembly, repeat until you are certain correct
alignment is obtained (see figure 9-57).

WARNING: When checking water spray motor brushes, be sure Ignition key switch
and water spray switch are in the OFF position before inspecting brushes.

WARNING: Support heavy components securely BEFORE attempting to remove them.

WARNING: Always block the unit securely to prevent movement while performing
maintenance or repairs.

WARNING: DO NOT extend the hands or arms through the center of the steering
wheel during start-up after the steering control unit has been reas-
sembled. If the steering control unit has been disassembled and in-
correctly timed, the steering wheel may suddenly become motorized
or rotate abruptly with extreme force.

WARNING: When checking a hot radiator, place a rag over the cap and loosen the
cap to the first notch to relieve pressure. If the cap is completely
removed without the pressure being relieved, severe scalding may result.

WARNING: DO NOT look directly into the tower while removing the yoke shaft from
the 3-speed range transmission (section 7, page 7-17, step 4). During
this procedure a spring-loaded detent ball is released.

WARNING: When cleaning with alkali solution, exercise care to avoid skin rashes
and inhalation of vapors.

WARNING: During hitch removal and disassembly block both ends of each frame
section (2) is necessary because varying ballast distribution may cause
the ends to tip in either direction.

WARNING: During brake disassembly, while removing the snap ring on the brake
cylinder bore, keep pressure against piston. The internal components
are spring loaded and when the lock ring is removed the components
could be released with considerable force.
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OPERATING INSTRUCTIONS

PNEUMATIC COMPACTER
STARTING

1. SET PARK BRAKE, PUT THROTTLE - DIRECTIONAL CONTROL LEVER IN
NEUTRAL AND START ENGINE.
2. WARM ENGINE TO 140 F PRIOR TO OPERATING AT FULL LOAD.

OPERATING

1. RELEASE PARK BRAKE.

2. STOP MACHINE, USING BRAKE PEDAL. PRIOR TO CHANGING DIRECTION.

3. STOP MACHINE PRIOR TO CHANGING MANIJAL TRANSMISSION SPEED
RANGE.

4. USE EMERGENCY ENGINE STOP; IDENTIFIED ON DASH IN RED, ONLY

IF ENGINE OVERSPEEDS (DETROIT DIESEL ONLY).

STOPPING

1. PUT THROTTLE CONTROL LEVER IN NEUTRAL.
PUT RANGE TRANSMISSION IN NEUTRAL IF ENGINE IS LEFT RUNNING.
SET PARK BRAKE.

TURN IGNITION SWITCH TO OFF POSITION.

FOR SAFETY

. OPERATORS MUST BE TRAINED AND QUALIFIED.
2. USE LOWER SPEED AND ADDED CAUTION WHEN OPERATING CLOSE TO
FILL EDGE AND WHEN TRAVELING DOWNHILL.
. OPERATE AT RIGRT ANGLES TO FILL EDGE IF IT APPEARS TOO LOOSE TO
SUPPORT MACHINE.
. TRAVEL UP AND DOWN THE GRADE WHEN OPERATING ON SLOPES.

HwWN

. REPORT DAMAGE AND FAULTY OPERATION IMMEDIATELY-DO NOT
OPERATE MACHINE UNTIL CORRECTED.

. FOLLOW THE OPERATING INSTRUCTIONS ABOVE AND IN THE OWNERS
AND OPERATORS GUIDE AVAILABLE FROM YOUR HYSTER DEALER.
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OPERATOR AND SERVICE
MANUAL

1-1. GENERAL.

1-2. This publication contains operation and
maintenance instructions for the C530A
Pneumatic compactor (seel[figure 1-1). The
operating instructions must be carefully
reviewed and understood before attempting to
operate the unit, The
individual assigned-to operate the unit should
be responsible for maintaining the unit in good
condition to ensure prolonged efficiency.

1-3.  UNIT NAMEPLATE (see[figure 1-2).

1-4. The unit nameplate is located immediately
below the instrument panel. The nameplate
must remain attached, legible and complete at
all times.

1-5. SERIAL NUMBER DATA (seel figure 1-2).

NOTE: The COMPLETE serial number must be
identified when ordering parts or
communicating service information to
Hyster Company.

1-6. The unit serial number is located on the
unit nameplate. It is also stamped in the unit
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frame directly below the nameplate. The serial
number indicates the design series, manufac-
turing plant, serial number and year manufac-
tured. Example: A91C1501 V.

1-7. SYSTEM SPECIFICATIONS.

1-8. Unit specifications for the individual
systems are listed in[Section 2]

1-9. OPERATING INSTRUCTIONS (see[figurel
1-2).

1-10. instructions necessary for safe and
efficient operation are given in[Section 3]

1-11. HYSTER-CARE MAINTENANCE.

1-12. Hyster-Care maintenance procedures,
such as servicing intervals, are presented in
[Section 4. Always follow the maintenance
schedule and recommended procedures to
ensure prolonged efficiency and service life.

1-13. TROUBLESHOOTING.

FIGURE 1-1.
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1-14. Refer to for complete trouble- 1-16. Refer to the C530A Service Manual .
shooting analysis tables of each major system. for complete function descr_lp-

tions and repair procedures for each major
1-15. SYSTEM DESCRIPTIONS AND REPAIRS  system.

/

7

1. GOVERNOR-DIRECTIONAL LEVERS 9. ENGINE HOURS

2. TRANSMISSION OIL TEMP. 10. TRANSMISSION RANGE LEVER
3. AMMETER 11.  HEADLIGHTS (Optional)

4. STEERING WHEEL 12. ENGINE SHUT-OFF

5. ENGINE WATER TEMP. 13. EMERGENCY ENGINE SHUT-OFF
8. ENGINE OIL PRESSURE 4. FUEL GAUGE

7. PARKING BRAKE HAND LEVER 15. SERVICE BRAKE

8. STARTER SWITCH 16. UNIT IDENTIFICATION DATA

17. WATER SPRAY SWITCH

FIGURE 1-2 OPERATIONS CONTROLS AND INDICATORS.
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2-1. GENERAL.

2-2. This section contains specifications tables
for each major system of the compactor. Additional

SECTION 2
SPECIFICATIONS

specification tables are included for unit dimensions,

weight, performance and torques. The following is
a list of specification tables included in this sec-
tion.

Compactor Dimensions and Weight Specifications

Transmission and Torque Converter Specifications
Final Drive and Transfer Case Specifications

TABLE TITLE
[2=2] Performance Specifications
[2-3] Engine Specifications
Fuel System Specifications
[2-5] Electrical System Specifications
[2-6]
2-7.
[2-8] Steering System Specifications
Brake Assembly Specifications
[2-10] Water Spray System Specifications
[2-171] Tire Inflation System Specifications
[2-12]

-

Torque Specifications for Standard Hardware

14° 9%~ OUTSIDE
< TURN RADIUS

FIGURE 2-1. COMPACTOR DIMENSIONS.
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TABLE 2-1. COMPACTOR DIMENSIONS AND WEIGHT SPECIFICATIONS (Seelfigure 2-1).

ITEM DESIGN DATA
ENGLISH METRIC
A. LENGTH 175 In. 4 445 mm
B. WHEELBASE 88 In. 2 235 mm
C. WIDTH (Front Unit) 64 In. 1626 mm
D. WIDTH (Rear Unit) 68 in. 1727 mm
E. HEIGHT 78 In. 1 975 mm
F. GROUND CLEARANCE 13 In. 330 mm
G. COMPACTION WIDTH 68 In. 1727 mm
COMPACTOR WEIGHT
Without Ballast 8,000 Lbs. 3 630 kg
With Ballast 25,000 Lbs. 11 340 kg
COMPONENT WEIGHTS
REAR UNIT
Rear frame before assembly 1,820 Lbs. 826 kg
Brake drum, backing plate
and hub 22 Lbs. 10 kg
Center wheel spring 17 Lbs. 8 kg
Center wheel support bracket 58 Lbs. 26 kg
Axle: 87 Lbs. 39 kg
Axle pin 13 Lbs. 6 kg
Rim assembly 31 Lbs. 14 kg
Hitch: 225 Lbs. 116 kg
Horizontal pins 17 Lbs. 8 kg
Vertical pins 14 Lbs. 6 kg
FRONT UNIT
Front frame before assembly 1,900 Lb. 862 kg
Drive wheel hubs 168 Lbs. ea. 76 kg
Differential (ring and pinion) 125 Lbs. 57 kg
Differential carrier 33 Lbs. 15 kg
Axles 40 Lbs. ea. 18 kg
Steering cylinders 40 Lbs. ea. 18 kg
Engine:
(Diesel) 800 Lbs. 363 kg
Transmission and dropbox
combined 120 Lbs. 54 kg
Transfer adaptor 30 Lbs. 14 kg
Instrument panel with
instruments 13 Lbs. 6 kg
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TABLE 2-2. PERFORMANCE SPECIFICATIONS.
DESIGN DATA
ITEM
ENGLISH METRIC
MAXIMUM TRAVEL SPEED 17 mph 27.3 kph
(Forward or Reverse)
INSIDE TURNING RADIUS 9 ft. 2 743 mm
OUTSIDE TURNING RADIUS 14 ft. 9.5 in. 4 508 mm
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TABLE 2-3B. ENGINE SPECIFICATIONS - DETROIT DIESEL.

DESIGN DATA
ITEM
ENGLISH METRIC
GENERAL SPECIFICATIONS

Engine Model 2-53
Type 3 Cylinder
Cycle 2 Stroke
Bore 3.875 in. 98.425 mm
Stroke 4.5 in. 114.3 mm
Total Displacement 159.3 cu. in. 2 610.5 cc
Horsepower 82 @ 2200 RPM
Compression Ratio 17t01
Firing Order 1-3-2
Number of Main Bearings 4
Idle Speed 500-600 RPM
High Idle Speed

No Load 2200 RPM

Full Load 2025 RPM
Governor Variable Speed Mechanical
Cooling System

Type Liquid Pressure

Capacity 14 Qts. 13.2 Ltrs.

Thermostat Opens at 160-185°F

Pressure Cap Rating 7 PSI- 0.49 kg/cm?
Lubrication System

Oil Pressure

1200 RPM 18 PSI 1.27 kglcm?
2200 RPM 30 PSI 2.11 kglcm?
Oil Pump Gear Type
Oil Filter 9 in. Full-Flow Replaceable 229 mm Full-Flow
Element Replaceable Element

Oil Capacity (with filter) 12 Qts. 11.36 Ltrs.
Valve Clearance

Cold 0.025 in. 0.635 mm

Hot 0.023in. 0.584 mm
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TABLE 2-4B. FUEL SYSTEM SPECIFICATIONS - DETROIT DIESEL.

ITEM

DESIGN DATA

ENGLISH

METRIC

Fuel Type
Fuel Tank Capacity
Fuel Strainer

Fuel Filter

Fuel Pump

Type
Relief Valve Setting

Fuel Injectors
Quantity
Type Spray Tip
Number of Holes
Diameter
Hole Angle

Diesel No. 2D (Dark) ASTM-975

30 Gal.

Suction Line, Replaceable
Element

Pressure Line, Replaceable
Element

Positive-Displacement Gear Type

Opens at 65-70 PSI

3

Crown Valve
8

0.0005 in.
165°

113.6 ltrs.

4.57-4.92 kglcm?

0.0127 mm
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SPECIFICATIONS
TABLE 2-5. ELECTRICAL SPECIFICATIONS.
DESIGN DATA
ITEM
ENGLISH METRIC
REGULATOR
Field Relay
Air' Gap . 015 in. 0.381 mm
Point Opening 030 in. 0.762 mm
Closing Voltage 3.8-7.2
Voltage Regulator
Point Opening 014 in. 0.356 mm
06 Voltage Setting 13.9-15.0
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TABLE 2-5. ELECTRICAL SPECIFICATIONS (CONT.)
DESIGN DATA
ITEM
ENGLISH METRIC
STARTER

Rotation Viewing Drive End Clockwise
Min. Brush Tension 35 oz 994.5 cu. cm.
No Load Test

Volts 20***

Min. Amps. 65

Max. Amps. 100*+*

Min. RPM 3600

Max. RPM 5100
Resistance Test

Volts 3.5

Min. Amps. 300

Max. Amps. 360
Pinion Clearance .010-. 140 in. 0.254-3.556 mm

***|ncludes Solenoid

TABLE 2-6. TRANSMISSION

AND TORQUE CONVERTER SPECIFICATIONS.

DESIGN DATA
ITEM
ENGLISH METRIC
TORQUE CONVERTER AND
(CLUTCH PACKS
Engine RPM at converter stall 1850 + 100 RPM
Torque converter diameter 11 3/4 in. 2985 mm
Torque multiplication 2.54
Clutch Pressure 160-170 PSI 11.25-11.95 kg/cm?
Converter charging pressure 75-80 PSI 5.27-5.62 kg/cm2
Converter relief pressure 10-25 PSI 0.70-0.76 kg/cm?
Number of separator plates
(forward and reverse) 6
Number of friction plates
(forward and reverse) 6
Gear Ratio
Forward-Reverse 1:1
Three Speed
1st Gear 3.74:1
2nd Gear 191
3rd Gear 1:1
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TABLE 2-6. TRANSMISSION AND TORQUE CONVERTER SPECIFICATIONS (CONT.)

DESIGN DATA
ITEM
ENGLISH METRIC
TORQUE VALUES
Ft.-Lbs. kg-m
Control valve attaching bolts 19 2.63
Oil pump attaching bolts 14 1.93
5/16 in. (7.94 mm) dia. bolts 19 2.63
3/8 in. (9.53 mm) dia. bolts 25 3.46
7/16 in. (11.11 mm) dia. bolts 40 5.53
9/16 in. (14.29 mm) dia. bolts 90 12.44
Pressure regulator caps 25 3.46
OIL
Capacity 13 Qts. 12.3 Ltr
Type Dexron is preferred, but
Type A may be used.
However, DO NOT mix
Dexron and Type A.
TABLE 2-7. FINAL DRIVE AND TRANSFER CASE SPECIFICATIONS.
DESIGN DATA
ITEM
ENGLISH METRIC
GEAR RATIO
Transfer Case 1.73:1
Different 78:1
LUBRICANT
Transfer Case
Capacity 5 Qts. 4.73 Ltr.
Final Drive
Capacity 20 Qts. 18.93 Ltr.
TORQUES
NOTE: Unless specified, all
values are given with
threads lubricated. Ft.-Lbs. kg-m
Final Drive
Wheel Nuts 150-175 20.73-24.19
Axle Flange Nut 30 4.15
Speed Reducer Mounting Nut 140-155 19.35-21.42
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TABLE 2-7. FINAL DRIVE AND TRANSFER CASE SPECIFICATIONS (CONT.).

DESIGN DATA
ITEM
ENGLISH METRIC
Ft.-Lbs. kg - m.
Differential
Pinion Shaft Capscrews 55 7.60
Carrier Mounting Nut 85 11.75
Bearing Cop Bolts 510-570 70.48-78.77
Spindle Mounting Capscrews 170 23.49
Transfer Case
Mounting Capscrews 88 12.16
All % in. (12.7 mm) Capscrews 80 11.06
All 3/8 in. (9.53 mm)
Capscrews 30 4.15
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TABLE 2-8C. STEERING SPECIFICATIONS - DETROIT DIESEL.

ITEM

DESIGN DATA

ENGLISH

METRIC

PUMP OUTPUT

PUMP ROTATION (viewed from
drive side)

PUMP DIMENSIONS

Gear Diameter
Gear Width

Gear Lash

Gear to Body
Body Bore
Bearing Diameter
Bearing Bore
Bearing Width
Bearing to Shaft
Between Flats

18.6 GPM @ 2400 Engine
RPM

Counterclockwise

2.1965-2.1970 in.
1.1545-1.550 in.
.006-.010 in

.00175 in.
2.199-2.200 in.
2.1970-2.1975 in.
.995-1.000 in.
1.9990-1.9993 in.
Total .0025 in.
.0002-.0005 in.

70.4 LPM @ 2400 Engine
RPM

55.7911-55.8038 mm
29.3243-39.3700 mm
0.1524-0. 2540 mm
0.04445 mm
55.8546-55:8800 mm
55.8038-56.8165 mm
25.2730-25.4000 mm
50.7746-50.7822 mm
Total 0.0635 mm
0.00508-0.01270 mm

TABLE 2-9. BRAKE ASSEMBLY SPECIFICATIONS.

DESIGN DATA
ITEM
ENGLISH METRIC
MASTER CYLINDER DIAMETER 11/8in. 28.58 mm
PARKING BRAKE SIZE 7 14 x 1 1/2 in. 184.2 x 38.1 mm
SERVICE BRAKE SIZE 12 X 2 in. 304.8 x 50.8 mm
TORQUEVALUES
NOTE: All values are given in
ft.-Ibs. with threads
lubricated, unless other-
wise specified. Ft.-Lbs. kg-m
Backing Plate Copscrews 30 4.15
Brake hub to brake drum
capscrews 30 4.15
Broke shaft nut 100 13.82
Rear center wheel mounting
pin capscrews 30 4.15
Rear wheel assemblies (right
and left) mounting pin
capscrews 80 11.06
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TABLE 2-10. WATER SPRAY SYSTEM SPECIFICATIONS.

OPERATING PRESSURE

NOZZLE FLOW
NUMBER OF NOZZLES

Approx. 10 PSI
(non-adjustable)

Aé)prox. 1 pint/minute

DESIGN DATA
ITEM
ENGLISH METRIC
TANK CAPACITY 75 gallons 283.9 Itr.
PUMP TYPE Centrifugal

Approx. 0.7 kg/cm?
(non-adjustable)

Approx. 0.5 ltr/minute

TABLE 2-11. TIRE INFLATION SYSTEM SPECIFICATIONS.

REQUIRED AT MAXIMUM
ENGINE GOVERNED SPEED

DESIGN DATA
ITEM
ENGLISH METRIC
COMPRESSOR CUT-OUT
PRESSURE 160-170 PSI 11.25-11.95 kg/cm2
PRESSURE REGULATOR RANGE 35-140 PSI 2.46-9.84 kg/cm?
AIR TANK RELIEF PRESSURE 185 PSI 13.01 kg/cm2
TIME REQUIREMENTS
To inflate tires from 35 to 85
PSI (2.46 to 5.98 kg/cm?) 2.3 minutes
To deflate tires from 80 to 40
PSI (5.62-2.81 kg/cm?2) 4.8 seconds
TIRE SAFETY RELIEF PRES-
4 ply tires 45 PSI 3.16 kg/lcm?
6 ply tires 70 PSI 4.92 kg/lcm2
10 ply tires 100 PSI 7.03 kg/cm?
12 ply tires 120 PSI 8.44 kglcm?
14 ply tires 140 PSI 9.84 kgl/cm®
COMPRESSOR
Capacity at 1250 RPM 7 1/4 cu. ft. 0.205 m3
Lubrication Engine lubricated
Bare and Stroke 2 3/8 x1 5/8 in. 60.3 x 41.3 mm
Connecting Rod Bearing
Clearance .002 in. 0.0508 mm
MINIMUM OIL PRESSURE 15 PSI 1.05 kg/cm2
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TABLE 2-11. TIRE INFLATION SYSTEM SPECIFICATIONS (CONT.)

DESIGN DATA
ITEM
ENGLISH METRIC
COMPRESSOR (CONT.)
Connecting Rod to Crankshaft
Side Clearance .003-.006 in. 0.0762-0. 1524 mm
No. of Rings Each Piston 3
Piston Rings Ring Gap
Compression Ring .005-.010 in. 0.1270-0.2540 mm
Oil Ring .006--015 in. 0.1524-0.3810 mm
Grove Clearance
1st Compression Ring .0015-.0035 in. 0.0381-0.0889 mm
2nd Compression Ring .001-003 in. 0.0254-0.0762 mm
Oil Ring .001-0035 in. 0.0254-0.0889 mm

PISTON PIN CLEARANCE

CYLINDER HEAD NUTS TORQUE
CONNECTING ROD CAP BOLTS
UNLOADER VALVE CAPSCREWS
NUMBER CYLINDERS

BORE SIZE

STROKE

PISTON DISPLACEMENT AT
1250 RPM

PISTON DISPLACEMENT PER
REVOLUTION AT 1250 RPM

MAXIMUM RECOMMENDED SPEED

MINIMUM COOLING WATER FLOW
FOR WATER-COOLED
COMPRESSORS AT MAXIMUM
SPEED

HORSEPOWER REQUIRED AT
1250 RPM AGAINST 100 PSI
(7.03 kG/cm?)

MINIMUM OIL PRESSURE RE-
QUIRED At ENGINE IDLING
SPEED

-0002 in. loose - .0005 in.

tight
190-100 in.-Ibs.
96-100 in.-Ibs.
15 - 20 in.-lbs.
2

2 1/16 in.

11/2in.

7 1/4 cu. ft.

10in.3

3000 RPM

2.5 gal./min.

1.2

5 PSI

0.00508 mm loose -
0.01270 mm tight

2.19-2.30 kg-m
1.11-1.15 kg-m

0.17-0.23 kg-m

52.39 mm

38.10 mm
0.205 m®

163.87 cm3

9.46 Itr./min.

0.35 kg/cm?
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TABLE 2-11. TIRE INFLATION SYSTEM SPECIFICATIONS (CONT.).

:iQF. INFLLATIONPRESSURE P.S.I. (l(g/cm2 35 (2.46) 50 (3.52) 70 (4.92) 90 (6.33)* 110 (7.73)**
“ieel Loads | Ballast Combinations Plys Ground Contact Pressure — PSI (kg/cmz)
|
; Front Rear
TIDT e ; 0 3250 Ibs.
307 kg i (1474 kq) 12 ply | 39(2.74) 47 (3.30) 54 (3.80) 63 (4.43) 68 (4.78])
| (wet sand)
i
.30 ibs. | 4200 Ibs. 8500 Ibs.
Sy 1 905 kg) (3 856 kg)
l{wet sand only‘wet sand only] 12 ply | 48 (3.37) 55 (3.87) 63 (4.43) 72 (5.06) 77 (5.41)
i
SR AT NN l 6200 ths. 11,000 Ibs.
1 [ wet sand (wet sand 12 ply | 52 (3.66) 81 (5.69)
l and steel) and steel)

SNOILYOIdI123dS

¢ NOILO3S
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TABLE 2-12. TORQUE SPECIFICATIONS FOR STANDARD HARDWARE.

SAE GRADE 5 CARBON STEEL CAPSCREWS

FOOT-POUNDS (U.S.)

KILOGRAM-METERS (EUROPEAN)

TORQUE TORQUE TORQUE TORQUE

SIZE UNC | UNF | SIZE UNC | UNF SIZE UNC | UNF SIZE UNC | UNF
1/4 6 7 3/4 200 220 1/4 0.83 0.97 3/4 27.66 30.43

5/16 13 14 718 300 320 5/16 1.80 1.94 7/8 4149 | 4426
3/8 ’3 25 1 440 480 3/8 3.18 3.46 1 6085 | 66.38
- 2 40 1-1/8 600 660 7/16 4.84 553 | 1-1/8 8298 | 91.28
1 e 65 1-1/4 840 920 1/2 7.16 899 | 114 | 11617 | 1274

o/16 80 90 1318 | 1100 1260 9/16 | 1106 | 1245 | 1-358 | 15213 | 17426
130 112 | 1460 1460 5/8 1521 | 1798 | 112 | 20192 | 226581

5/8 110
SAE GRADE 8 CARBON STEEL CAPSCREWS AND PLACEBOLTS

1/4 9 10 3/4 280 320 1/4 124 1.38 3/4 38.13 | 44.26
5/16 18 20 7/8 460 500 5/16 2.49 277 718 63.62 69.15
3/8 35 35 1 680 740 3/8 4.84 4.84 1 94.04 | 102.34
7116 55 60 1-1/8 960 1080 7116 7.61 829 | 118 | 13277 | 149.36
172 80 90 114 | 1360 1500 112 1106 | 1245 | 1-1/4 | 188.08 | 207.45
9/16 110 130 1-3/8 1780 2040 9/16 15.21 1798 | 1-358 | 246.17 | 282.13
5/8 170 180 112 | 2360 2660 5/8 2351 | 2489 | 112 | 32639 | 35681

NOTE This table lists torque values for standard hardware and is intended as a guide for average applications involving typical stresses
and machined surfaces. Values are based on the physical limitations of clean, plated and Iubricated hardware. In all cases,
when an individual torque value is specified, it should take priority over values given in this table. Replace original equipment

with hardware of equal grade.

GRADE 5 GRADE 8

“ %

PLACEBOLT

SOCKET HEAD 12 POINT
CAPSCREW CAPSCREW

FIGURE 2-2. TYPES OF HARDWARE.
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OPERATION

3-1. GENERAL.

3-2. This section contains instructions neces-
sary for operation of the C530A Compactor.
These instructions must be carefully reviewed
before operating the unit. New operators must
be thoroughly trained by a skilled operator

before attempting to operate the unit unassisted.

3-3. The individual assigned to operate the
compactor should always maintain it in good
condition to ensure prolonged efficiency.
Report damage or faulty operation immediately
for correction. Even minor failures or damage
may eventually result in major failures in an

individual system.

NOTE: Follow all operating instructions in the
order given on the operating instruction
decal illustrated on the inside front
cover of this publication.

3-4. OPERATING CONTROLS AND
INDICATORS.

3-5. The controls and indicators necessary for
operation of the compactor are listed and
described ih_Table 3-1 and illustrated_in figurel
3-2.

TABLE 3-1. OPERATING CONTROLS AND INDICATORS.

INDEX NO. NOMENCLATURE TYPE FUNCTION
1 GOVERNOR Lever (with mechanical | Controls direction of travel and
DIRECTIONAL linkage) governor setting. Dual controls are
LEVER provided for operation from either
seat. Three vertical slots are
Forward,*Neutral and Reverse.
Moving knob up decreases engine
speed and moving knob down
accelerates engine.
2 TRANSMISSION OIL | Gauge Indicates temperature of oil in trans-
TEMPERATURE mission system. Shutdown unit if
gauge pointer moves to RED zone.
3 AMMETER Gauge Indicates output current of alternator.
Gauge may show slight discharge
(RED) at engine idle, but should
indicate charge (GREEN) when
engine speed is increased.
4 STEERING WHEEL Wheel (with mechanical | Control unit direction. Mounted at
linkage) the center of the control panel for
operation from either seat.
5 ENGINE WATER Gauge Indicates temperature of water
TEMPERATURE circulating through engine.
6 ENGINE OIL Gauge Indicates pressure of oil pumped
PRESSURE through engine. Gauge may indicate
high pressure when engine is first
started but should drop to normal
level as engine warms. Stop engine
immediately if no pressure is
Indicated.
7 PARKING BRAKE Level (with mechanical | To set park brake, pull lever up until
HAND LEVER linkage it toggles over center. To release,
3.1 pull back and down until lever stops.




TABLE 3-1. OPERATING CONTROLS AND
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INDICATORS (CONT.).

INDEX NO

NOMENCLATURE TYPE

FUNCTION

8

10

Your-position, key-
operated interlock
switch

IGNITION
SWITCH

FIGURE 3-1.

HOURMETER Meter

TRANSMISSION Lever (with me
RANGELEVER linkage)

No. 1 Position: Accessory position.
Applies power to
lights and spray
switches (if so

equipped).

No. 2 Position: Off position. Removes
all power to the elec-
trical circuits.

No. 3 Position: On position. Applies
power to all electri-
cal circuits with
engine running. This
position is also a
lockout position. It
prevents accidental
engagement of the
starter motor when
engine is running.
Ignition Key must be
rotated back past this
position to the No. 2
(OFF) position before
starter motor can be
energized again.

NOTE: Later pro-
duction units are no!
equipped with this
feature.

No. 4 Position: Start position. Applies
power to starter motor
to crank engine.

Switch spring returns
to No. 3 position when
key is released.

Indicates total hours of engine
operation.

Controls transmission speed range.
Moving lever from the front of the unit
in a straight line towards rear of unit
will shift transmission from first,
neutral, second, neutral then third.

3-2.



SECTION 3

OPERATION
TABLE 3-1. OPERATING CONTROLS AND INDICATORS (CONT.).
INDEX NO. NOMENCLATURE TYPE FUNCTION
1 LIGHT SWITCH (opt.] Push-pull switch Turns lights off and on.
12 ENGINE Push-pull knob
SHUT-OFF
Engine Shut-off: Pull to shutdown
diesel engine.
13 Contact switch button
EMERGENCY Push-pull handle
ENGINE SHUT-OFF
Emergency engine shutt-off: Shuts
down engine if engine RPM cannot be
controlled by ENGINE speed control
lever. This control shuts off air to
engine. Lever must be manually
reset at the engine. (Refer to para-
graph 3-15). Detroit Diesel only.
14 FUEL Gauge Indicates quantity of fuel remaining
in fuel tank.
15 SERVICE BRAKE Pedal Stop unit for directional changes,
changing gears and speed control.
16 UNIT NAMEPLATE Plate Provide necessary data for unit
identification.
17 WATER SPRAY (opt.)| Toggle Switch Engages water spray system.

3-6. SAFETY PRECAUTIONS.

3-7. Always observe the following safety
precautions to prevent possible injury to
personnel or damage to the equipment.

a. TRAINED, AUTHORIZED OPERATORS
ONLY.

b. Always use slower speed and added
caution when operating close to a slope or
when traveling downnill. Operate at speeds
safe for the unit, lift and weather conditions.

c. Use extreme caution when operating close

3-3.

to a slope. Always operate the unit at right
angles to a slope edge if it appears too loose
to support the machine.

d. Never travel across a slope. Always travel
up or down a grade.

e. Use extreme caution when operating close
to personnel or other machines.

f. Always engage the park brake before
dismounting; the unit.

g. Never shut down the engine when
traveling downhill. Always move the direction



control lever toward the “neutral” position
before dismounting unit.

h. When it is necessary for operator training,
the trainee must be properly seated before
moving the compactor.

i. Report damage or faulty operation immedi-
ately. DO NOT operate the unit until corrected.

j- Make sure that the operating instruction
decal (see illustration inside front cover) is
attached to the unit and legible at all times.

k. Never attempt to clean, oil or adjust
machine while it is in motion.

I. Readjust center rear wheel spring after
changing rear ballast weight.

SECTION 3
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m. DO NOT grab the steering wheel when
mounting unit with engine running.

n. KEEP CLEAR OF HITCH AREA when unit
is operational. Hitch area closes when unit is
turned.

3-8. STARTING THE UNIT (see
and 3-2).

a. Set the park brake and place the governor-
direction control in the “neutral” position one
(1) or two (2) inches (25.4-50.8 mm) below the
low idle position.

b. Turn the IGNITION KEY to the number 4
start position (fully clockwise - seel[figure 3-1)
and start the engine.

GOVERNOR-DIRECTIONAL LEVERS
TRANSMISSION OIL TEMP.
AMMETER

STEERING WHEEL

ENGINE WATER TEMP.

ENGINE OIL PRESSURE

PARKING BRAKE HAND LEVER
STARTER SWITCH

DNOO AN

9. ENGINE HOURS

10. TRANSMISSION RANGE LEVER
11. HEADLIGHTS (Optional)

12. ENGINE SHUT-OFF

13. EMERGENCY ENGINE SHUT-OFF
14. FUEL GAUGE

15. SERVICE BRAKE

16. UNIT IDENTIFICATION DATA

17 WATER SPRAY SWITCH

FIGURE 3-2. OPERATING CONTROLS AND INDICATORS.
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NOTE: Unit will not start unless in neutral
position due to the Neutral Start Safety
Switch.

CAUTION: DO NOT crank the engine for more
than THIRTY SECONDS at any one
time. If the engine fails to start, set
the IGNITION KEY to “off’ and wait
one (1) minute, allowing the starter
motor to cool.

c. If the engine fails to start after the third
attempt, check that the EMERGENCY STOP
CONTROL (Detroit only) has been manually
reset as described ir_paragraph 3-15. If it has
been reset properly, refer to[Secifion 5 for
troubleshooting procedures.

NOTE: Before operating the unit, allow the
engine to idle at 700 RPM for
approximately two (2) minutes to allow
engine and hydraulic oil to begin to
reach operating temperatures.

NOTE: For information on cold weather
starting for Detroit diesel engines,
consult the engine manufacturers
service manual.

3-9. OPERATING THE UNIT (sw(figure 3-2).

a. With the engine running and the governor-
direction control in the neutral low idle
position, release the parking brake. Check the
choke on the gasoline engine to ensure it is
pushed in all the way.

b. Slowly move the governor-direction con-
trol knob in the direction of desired travel. The
further the knob is moved down the faster the
machine will travel. To brake, or slow the
machine, move the governor-direction control
knob up and apply brakes to obtain the desired
travel speed.

3-5.

c. To change the travel direction, move the
governor-direction control to the top of the
directional slot and select the other directional
slot.

CAUTION: Always stop the machine before
reversing direction.

d. Range selection is made by moving the
governor-direction control lever to neutral low
idle position. Move the range selection lever in
a straight line from the forward position toward
the rear of the compactor.

e. The transmission has the following
ranges, from front to rear: first gear, neutral,
second gear, neutral and third gear.

CAUTION: Come to a complete stop before
changing speed range.

CAUTION: watch your engine speed downhill.

1. The engine provides efficient braking
when run at or near top rpm in the operating
range - but remember, the governor has no
control over engine speed when it is being
pushed by a loaded vehicle. When you allow
engine speed to exceed the rated governed
speed when descending a grade or down-
shifting at the high end of the operating range,
you are overspeeding the engine which can
result in serious damage. On grades, employ
vehicle brakes and gears in combination to
keep vehicle speed under control and engine
RPM below rated governed RPM.

3-10. UNIT SHUTDOWN (swlfigure 3-2).

a. Bring the unit to a stop by slowly moving
the governor-direction control knob to low idle
and neutral. Set the parking brake and shut off
the engine.

The diesel engine is shut Ott
by putting the engine shut off knob out.
NOTE: If the engine fails to stop, pull out the
EMERGENCY ENGINE STOP LEVER
(Detroit only) located on the instrument
panel. Reset the control by following
the procedure specified In| _paragraph|
3-15. Troubleshoot the system before
operating the unit again.

b. Before leaving the unit, be sure the
parking brake is set.



3-11. DETROIT DIESEL EMERGENCY ENGINE
STOP (sed figures 3-2 and 3-3).

CAUTION: The EMERGENCY STOP control
should be used only in the event of
serious engine malfunction.

3-11. A manually operated EMERGENCY
ENGINE STOP CONTROL is mounted on the
Instrument panel to shutdown the engine in the
event of a serious engine malfunction. If the
engine continues to run after the ENGINE
SHUT-OFF has been set at “stop”, or if the
engine overspeeds, the shutdown device will
stop the engine by cutting off the air supply.

3-13. The EMERGENCY ENGINE STOP con-
sists of an air shut-off valve mounted in the
engine air inlet housing. The shut-off valve is
retained in the open position by a latch. A
cable connected to the EMERGENCY ENGINE
STOP CONTROL is used to remotely trip the
latch, closing the shut-off valve.

3-14. RESETTING EMERGENCY ENGINE
STOP.

3-15. The emergency engine stop must be
manually reset before the engine can be
restarted. To reset the emergency stop, push
the cam-pin handle (located on the engine air
Inlet housing) downward. This will open the
shut-off valve. Then push the EMERGENCY
STOP Control lever against the instrument
panel.

FIGURE 3-3. EMERGENCY STOP/AIR INTAKE
HOUSING.

SECTION 3
OPERATION

3-16. WATER SPRAY SYSTEM OPERATION.

3-17. To activate the water spray system, push
the WATER SPRAY SWITCH to the “on”
position. This will produce a pressurized water
spray through nozzles onto the tires.

3-16. COCO MATS (seé figure 3-4).

3-19. The coco mats can be positioned off the
tires when operating conditions are such that
they are not needed.

3-20. The coco mats will lift in sections. Lift
up on each section and, using the hook
provided, place the hook under the end of the
coco mat. The coco mats will now remain off
the tires.

3-21. TIRE INFLATION SYSTEM OPERATION.

3-22. The tire inflation system is installed only
on units equipped with Detroit
diesel engines. With this system the operator
can vary tire pressure while the unit is in
motion, thereby varying ground contact pres-
sure. Refer to[Section 17 for gauge setting,
ballasting and ground contact pressure ratings.

3-23. Control of the pressure gauge is
maintained by rotating the valve wheel. Valve
wheel and gauge are mounted on the control
panel for easy accessibility.

3-24. TOWING THE UNIT.

3-25. Before towing a unit that has malfunc-
tioned ensure that the governor-direction
control lever is in “neutral” and the park brake
has been released.

NOTE: Tow the unit only when necessary and
at speeds of one to two miles per hour
(1.61-3.22 kg/h) for as short a distance
as possible.

‘UPI
POSITION

FIGURE 3-4. COCO MATS.
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4-1. GENERAL.

4-2. This section contains instructions neces-
sary for proper HYSTER-CARE Maintenance of
the C530A Compactor. HYSTER-CARE Mainte-
nance is divided into two (2) subsections:
HYSTER-CARE Maintenance Schedule and
HYSTER-CARE Maintenance Procedures. The
HYSTER-CARE Maintenance Schedule lists the
recommended time intervals between mainte-
nance checks. The HYSTER-CARE Maintenance
Procedures provide detailed instructions for
performing the maintenance checks. The
instructions listed in the procedures sub-
section are given by systems and are not
necessarily in the order listed in[Table 4-1]

4-3. HYSTER-CARE MAINTENANCE
SCHEDULE.

4-4. HYSTER-CARE Maintenance is a planned
maintenance program that includes periodic
inspection and lubrication. HYSTER-CARE
Maintenance should be correlated closely with
the operating hours recorded on the hourmeter
located on the instrument panel.

4-5.[Table 4i1 lists the recommended mainte-
nance checks. It is listed in two (2) schedules:
the hourly schedule and the periodic schedule.
If the unit is operated more than eight (8)

1] 28
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SECTION 4
MAINTENANCE

hours per day, the hourly schedule should be
followed. If the unit is operated less than eight
(8) hours per day, the periodic schedule should
be followed.

4-6. The maintenance checks given In[Tablel
[4-1] are listed in systematic order within each
time interval, starting with the eight (8) hour
checks and are in the same order as the
maintenance decal located on the left-hand
side of the front unit. The last column of [Tablel
[4-1] should be used to locate the applicable
maintenance procedure. [Figure 4-1] shows the
location of all maintenance points.

HYSTER-CARE MAINTENANCE
PROCEDURES.

4-7.

4-8. MISCELLANEOUS LUBRICATION.

4-9. Miscellaneous parts such as rod ends,
small bushings and hinges should be lubricated
with a few drops of SAE 30 engine oil. Always
wipe the area to be lubricated clean before
adding oil. Wipe away any excess lubricatlon.

NOTE: Excessive lubrication is wasteful and
often as damaging as lack of lubrica-
tion. Analyze each lube point to
determine the. amount of lubricatlon
necessary. Keep the machine clean and

141610

SERIAL NUMBER ON EITHER
SIDE OF HI

; “
!

T7H# N 3 1

FIGURE 4-1. MAINTENANCE CHART.

4-1.
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TABLE 4-1. HYSTER-CARE MAINTENANCE SCHEDULE.

FIGURE SCHEDULE HOUR/PERIOD REFER
ITEM ITEM 8/ [50/] 100/ 200/} 300/ | 500/] 1000/ | 2000/ | QUAN. TYPE TO PARA-
NO. day W k] 2wks| mo | wks | 3mo | 6mo | yr GRAPH
API:
1 & 36 | ENGINE OIL
MiL-L-2104B/1964MS
(Detroit CC/SC)
Starting Temp (°F) Viscosity
t DETROIT DIESEL 3-53 X C 12 Qts. All Temperatures SAE 30 4-2
w/filter
(11.4 1tr.)
U FUEL STRAINER AND X C SEE PARTS MANUAL 4-40
FILTER (D)
3 AIR CLEANER & FILTER SEE PARTS MANUAL
4-42
DETROIT DIESEL X C
4 COOLING SYSTEM Winter: Water and ethylene-glycol
base anti-freeze with rust inhibi-
tors and anti-foaming qualities.
DETROIT DIESEL X C 13 Qts. 4-54
(12.3 Itr.) | Summer: Water and rust inhibitor.
5 STEERING HYDRAULIC OIL X C |4 Gals. Dexron 4-60
(15.1 Itr.)

JONVNILNIVW
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TABLE 4-1. HYSTER-CARE MAINTENANCE SCHEDULE (CONT.).

FIGURE SCHEDULE HOUR/PERIOD REFER
ITEM ITEM 8/ | 50/ 100/ | 200/1300/ [500/ |1000/] 20004 QUAN. TYPE TO PARA-
NO. day | wk | 2wks | mo [6wks [3mo J6mo | yr GRAPH
7 AIR TANK (Opt.) D) X
8 FUEL TANK X 30 Gals. No. 2 diesel
(113.6 Itr.)} fuel
9 DRIVE BELTS X
10 BRAKE MASTER CYLINDER X 1 Pt. Hydraulic Brake SAE 70 R3
(.5 Itr.) Fluid
11 STEERING CYLINDER X Multi-purpose Grease
ANCHOR PINS
12 DRIVE SHAFT X Multi-purpose Grease
UNIVERSAL JOINTS
1 & 37 | TRANSMISSION & X 13 Qts. Dexron
CONVERTER C20 (12.3 Itr.)
14 TRANSFER CASE X C 5 Qts. SAE 90 EP MIL-L-2105B
(4.7 Itr)
15 FINAL DRIVE X C 20-22 Qts.|SAE 90 EP MIL-L-2105B
(18.9-20.8
Itr.)
16 BATTERY X 4-4
19 PARKING BRAKE LEVER & X A R Engine Oil
CABLE

JONVNILINIVW
¥ NOILO3S
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TABLE 4-1. HYSTER-CARE MAINTENANCE SCHEDULE (CONT.).

FIGURE ITEM SCHEDUL E HOUR PERIOD REFER
ITEM ITEM 8 150110077200, "[ 300-"| 500./]1000. 2000/ QUAN. TYPE TO PARA-
NO. day {wk [2wks | mo [6wks{3mo | 6mo | yr GRAPH
21 ENGINE OIL FILTER SEE PARTS MANUAL
21D DETROIT DIESEL C 4-33
22+ | THROTTLE CONTROL A R. Multi—purpose Grease
MECHANISM (D)
25+ 1 INJECTORS D) X
|
28 TRANSMISSION FILTER C20 SEE PARTS MANUAL
29+ | BLOWER SCREEN (D) X
30+ | CRANKCASE BREATHER (D) X
31+ ! ENG'NE AIR BOX DRAIN (D) X
32 STEERING HYDRAULIC C125 SEE PARTS MANUAL
FILTER
a3 WHEEL BEARINGS C |A.R.
34 WATER SPRAY STRAINER (Opt.) A. R. k=63
35 WATER SPRAY NOZZLE (Opt.) AR,

Key to signs and symbols.
Check only.

" ange o

X
C

A.R.
Opt.

As Required.
Optional.

D - Detroit [

C20 - No. next to C indicates hours for first change.

engine.

+ = Refer to Engine Manufacturer’s Maintenance

Manual for complete instructio

¥ NOILO3S
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wipe away excess lubrication to prevent
accumulation of dirt.

4-10. STORAGE.

4-11. To prevent deterioration of unit compon-
ents, certain precautions should be taken when
storing the unit for any length of time:

4-12. WATER SPRAY SYSTEM.

4-13. To prevent freezing of the water in the
water spray tank, the drain plug should be
removed and the tank completely drained.
Water in the spray lines should also be
drained. Replace drain plug for storage.

4-14. FUEL SYSTEM.

4-16. Diesel fuel will leave a waxy substance
that plugs the system. if the unit is placed in
storage for any appreciable length of time, it
should have all the fuel drained from the tank
and the engine run until the fuel in the lines is
used.

4-17. ENGINE COOLING SYSTEM.

4-18. When storing the unit, the engine
cooling system should be protected against
freezing. This can be done by either draining
the system or adding one of the various
anti-freeze mixtures. To drain the system, open
the drain cock on the bottom of radiator and
the one on the side of the engine. When using
anti-freeze, drain the system and add an
anti-freeze of ethylene-glycol base (Prestone,
G.M., Permaguard, Zerex, etc.). Test the
anti-freeze solution to determine the freezing
point. Record this information on a tag and
attach it to the radiator overflow tube.

4-19. ENGINE CYLINDERS.

4-20. Over a long period of storage, the
cylinder walls may rust from lack of
lubrication, permitting moisture condensation
within the cylinder. To prevent rusting of
cylinder walls, injectors
should be removed and a small amount of
engine oil squirted into each cylinder. Turn the
engine over several times with the starter to
spread the oil on the entire cylinder wall.
Replace the injectors. Repeat
this procedure prior to starting after prolonged
storage.

SECTION 4
MAINTENANCE

4-21. BATTERY.

4-22. A fully charged battery will maintain
itself for a long period of time, if kept cool and
disconnected. The electrolyte in the battery
should be checked periodically to insure a
proper level. If it is low, add distilled water
until proper level is obtained. (Recharge the
battery if below-freezing temperatures are
expected.) Clean and dry the battery, especially
the terminals. Coat the terminals with lubricant
to prevent corrosion.

4-25. ENGINE OIL.

4-26. The lubricating oil in the crankcase
should be kept up to the full mark on the
dipstick. Stop the engine and let it sit for a few
minutes before checking the oil level. Withdraw
the dipstick; wipe it clean, then insert it all the
way and again withdraw it to take the reading.

4-27. Engine oil is drained through a frame
mounted drain hose on the right side of the
unit in front of the drive wheels.

4-28. ENGINE OIL FILTER.

4-34. A replaceable element type oil filter is
located at the bottom right side of the engine.
install new oil filter element and gasket each
oil change. Check for oil leaks after starting
the engine.

4-5.
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4-35. FUEL FILTER.

4-40. DETROIT DIESEL ENGINE.

4-41. Drain approximately 1/4 pint (.12 Itr.) of
fuel to remove sediment and water from the
filter and strainer daily by opening drain cock
in each shell.

4-42. AIR CLEANER AND FILTER (see [figurel
4-2).

4-43. The air cleaner should be serviced as
indicated by the air restriction indicator. The
dry-type, paper air cleaner element is cleaned
by tapping alternate ends of the element
“lightly” on a flat surface to dislodge dirt
particles.

4-44. Low pressure compressed air may be
used to aid in cleaning this air cleaner. Hold
the air stream into the inside of the filter. Trap
the air by putting a rag around the nozzle.
Blow the air out through the filter rather than
into it.

- S NGNS

FIGURE 4-2. AIR CLEANER LOCATION ON
GASOLINE ENGINES.

4-6.

4-45. Keep the rubber nipple on the pre-cleaner
side of the housing free from restrictions or
large particles. The rubber nipple must always
point down.

4-46. ELECTRICAL SYSTEM.

4-47. CHECKING BATTERY ELECTROLYTE
LEVEL (see[figure 4-3).

4-48. The electrolyte level in each battery cell
should never be below the top of the plates. If
the electrolyte level is low, fill battery with
pure water to the level as shown on the
battery. Tighten loose terminals and keep them
clean. Specific gravity of a fully charged
battery is 1.250 to 1.275.

4-49. Diesel .powered compactors have two
batteries under the floor board.

FIGURE 4-3. BATTERY LOCATION.

4-50. DRIVE BELTS. (seelfigure 4-4).

4-51. Examine the belts for cracks on the inner
surface of the plies before making tension
adjustments. A belt that is adjusted too tightly
places an added load on the water pump and
alternator bearings as well as the belt. A belt
that is too loose allows slippage, premature
failure of the belt and may lower the output of
the charging system. The drive belts should be
checked and adjusted every 50 hours of
operation or weekly. Adjust the belt tension so
that a firm push with the thumb, at a point
midway between the two pulleys, will depress
the belt %2 to % of an inch (12.7 - 19.1 mm).

CAUTION: When adjusting the fan belts,
adjust the fan shroud as necessary
to center the fan within the shroud.
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DETROIT

FIGURE 4-4. DRIVE BELTS.

4-7.
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FIGURE 4-5C. ELECTRICAL SCHEMATIC-DETROIT DIESEL.

NOTE: Replace the drive belts as a matched
set when one is worn. Single belts of
similar size should not be used as a
substitute for a matched belt set.
Premature belt wear can result because
of belt length variations.

4-52. ELECTRICAL WIRING (SWLfigure 4-5).

4-53. Periodically inspect all wiring for proper

routing, loose terminal connections, cracks,

wear, faulty insulation, brittleness and that
they are free from oil and grease. Electrical

components should be corrected as shown in
figure 4-5 lwhen components are replaced.

CAUTION: DO NOT use a wire smaller than the
original factory installed wires.

4-54. COOLING SYSTEM.

4-55. Fill the radiator with clean, soft water
and inhibitor to about one inch (25.4 mm)
below the bottom of the filler neck. In cold
weather, add a good quality ethylene-glycol

anti-freeze according to the manufacturer’s
directions.

CAUTION: Never add cold water to an
overheated engine.
WARNING: When checking a hot radiator,
place a rag over the cap and
loosen the cap to the first notch to
relieve the pressure. If the cap is
completely removed without the
pressure being relieved, severe
scalding may result.

4-56. FORWARD-REVERSE TRANSMISSION.

CAUTION: STOP THE ENGINE BEFORE
CHECKING OR ADDING OIL.

level on the
immediately after

a. Always check the oil
forward-reverse transmission
stopping the engine.

b. Clean around the oil fill before removing
the dipstick.

4-9.
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c. Change the oil and oil filter element after
the first 20 operating hours and every 500
hours thereafter. The oil in the system must be
changed whenever it shows traces of dirt or the
effects of high operating temperature, evidenced
by discoloration or strong odor.

d. If the oil in the system has become
contaminated with metal particles, all the
components of the system (oil tubes, oil
pump, oil filter, control valve, converter
clutches, heat exchanger and sump) must be
thoroughly cleaned. The presence of metal
particles in the oil is evidence of the failure of
some part of the system.

e. Drain dirty oil while it is still warm,
examining it for contamination. The forward-
reverse and the 3-speed transmission have
separate drain plugs. Clean the magnetic drain
plugs before replacing them.

f. Always use clean oil and clean containers.

g. Fill oil to the FULL mark on the dipstick.
Do not oveffill.

h. Keep all shifting joints on the shifting
linkage lubricated.

4-57. TRANSMISSION OIL FILTER.

4-58. The full-flow oil filter which serves the
transmission is bolted to a mounting bracket
on top and back of the engine. It is to the right
side of the steering hydraulic filter. Both filters
are identical.

4-59. STEERING SYSTEM.

4-60. STEERING HYDRAULIC OIL (see[figure
4-6).

4-61. Check the hydraulic oil level at the sight
gauge. This check should be made with cold
oil. Add hydraulic oil when oil is no longer
visible in the sight gauge. When adding
hydraulic oil, use extreme care not to introduce
foreign particles into the system.

4-62. STEERING HYDRAULIC FILTER.

4-63. The steering hydraulic filter is located on
top and to the rear of the engine. The filter is
located to the left of the transmission filter.
The filter has a disposable element and should
be replaced at recommended service intervals.

a. Clean the shell and the top to keep dirt
4-10.

FIGURE 4-6. STEERING HYDRAULIC OIL.
from entering the system.
b. Remove the stud from the bottom of the

shell (seelfigure 4-7). Remove the shell with

the element.

FIGURE 4-7. CHANGING STEERING HYDRAULIC
FILTER.

c. Inspect the filter element. |If metal
particles are found, make a thorough inspection
of the entire system.

d. Discard the used filter according to the
service schedule (refer to[Table 4-1J.

e. Remove the relief valve assembly (see
Check the o-ring for wear or
damage.



FIGURE 4-8. RELIEF VALVE ASSEMBLY.

f. Wash all parts in solvent and blow them
dry with air.

g. Install the relief valve.

h. Smear the o-ring with oil or grease and
install it on the container.

I. Insert into the shell in this order, the
spring, gasket, washer and retainers. Insert the
new filter element.

j- Install the shell assembly with the stud
and washer.

4-64. STEERING HYDRAULIC TANK.
a. Inspect all hoses, fittings and tubes.

b. Replace hoses or tubing that are frayed,
cracked, cross-threaded, or otherwise damaged.
Check hoses for softness and peeling or
flaking on the inside.

c. If the tank was removed for welding,
clean all new welds completely. Remove any
scale, slack or other foreign material from the
inside of the hydraulic tank.

CAUTION: Any foreign particles in the tank or
loose material in the hoses may be
drawn into the pump and the
steering control unit before being
filtered.

4-65. WATER SPRAY SYSTEM (Gravity
System Shown - sed_figure 4-9).

SECTION 4
MAINTENANCE

4-66. Located beneath the removable floor
plate is a water system strainer. Located inside
of the tank (use access cover) is the sump
strainer. These strainers prevent clogging of
the water spray nozzles by water contaminants.
To keep the water spray system in proper
operation, the strainers should be cleaned at
intervals dependent upon the water conditions.
Clean the strainers with water, directing the
flow into the center of the strainer.

’7!( j/; , ‘ﬂ‘»
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FIGURE 4-9. WATER SYSTEM STRAINER.
4-67. TIRE INFLATION SYSTEM.

4-68. Every 500 operating hours clean or
replace governor filters. To clean, use a
cleaning solvent known to have no detrimental
effect on metal or rubber.

4-69. Every 1000 operating hours remove
compressor discharge valve cap nuts and check
for excessive carbon deposits. Check the
discharge line for carbon. If excessive carbon
is found in either check, the cylinder head or
discharge line should be cleaned or replaced.

4-70. Every 3,000 operating hours disassemble
governor and clean and inspect all parts.
Replace broken or badly worn parts. Wipe
rubber parts dry.

4-71. Every 3,000 operating hours disassemble
the compressor. Clean and inspect all parts
thoroughly. Repair or replace all worn or
damaged parts, or replace the compressor with
a factory reconditioned, repair-exchange unit.

CAUTION: If it is necessary to drain the engine
cooling system to prevent damage
from freezing, the compressor must
be drained. Drain the block and the
head.
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4-72. Make sure that the compressor takes in
clean air. Install the air strainer properly and
keep it clean. Air intake connections must be
properly installed and maintained.

4-73. Check mounts for tightness and drive
belt for proper tension.

4-74. Inspect oil supply line and water lines for
proper installation. Check the unloader mech-
anism for operation.

4-75. AIR LEAKAGE TESTS.

4-76. Leakage past the discharge valves can be
detected by removing the discharge line,
applying shop air back through the discharge
port and listening for escaping air.

4-77. The discharge valves and the unloader
pistons can be checked for leakage by building
up the air system until the governor cuts out,
and by stopping the engine. Listen for
escaping air at the intake. To pin-point air
leakage, squirt soapy water around the
unloader pistons. If they don’'t leak, then the
discharge valves may leak.

4-78. REAR CENTER WHEEL SPRING
ADJUSTMENT (see[figure 4-10).

NOTE: Spring adjustment depends on the rear
ballast load.

a. Place the compactor on a flat, even
surface.

4-12.
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b. Load compactor to desire weight.

c. Loosen jam nut and turn adjusting screw
until the center wheel is vertical using wheel
rim for reference point (see[figure 4-10).

d. Tighten jam nut.

e. Readjust when ballast weight is changed.
NOTE: If the wheel is tilted to the right, it is

loaded too much. If it tilts to the left, it
is not sufficiently loaded.

»

FIGURE 4-10. REAR CENTER WHEEL SPRING
ADJUSTMENT.



5-1. GENERAL.

5-2, Tables 5-1 through 5-9 are trouble analysis
check charts for the individual systems.
bles list the most common troubles that may be en-

These ta-

SECTION 5
TROUBLESHOOTING

countered, the probable causes of the trouble, and
the corrective action that should be taken to restore
the unit to normal operating condition.

TABLE 5-1 TROUBLE ANALYSIS FOR DETROIT DIESEL ENGINE.
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
Engine Will Not Low fuel pressure. Check engine fuel pump and all

Start Or Starts
Hard.

No fuel in the tank.

Plugged or restricted fuel filters,
both primary and secondary.

Air in the fuel system.

Plugged or restricted fuel lines.

Fuel transfer pump excessively worn.

hose connections.

Fill tank and bleed the fuel system.

Clean primary filter, change second-
ary filter.

Bleed the fuel system. If system
becomes aerated again, check for
air leaks on pick-up side of the
transfer pump. Repair 0s necessary.

Clean lines and tank.

Repair or replace pump.

5-1.
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SECTION 5

TROUBLESHOOTING
TABLE 5-1 TROUBLE ANALYSIS FOR DETROIT DIESEL ENGINE (CONT.).
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Engine Will Not
Start Or Starts
Hard (Cont.)

Uneven Running Or
Frequent Stalling

Lock of Power

Wrong type of fuel - fuel with poor
burning qualities.

Engine not cranking fast enough.

Water in the fuel system.

Low compression caused by valves
not seating, worn rings, blown head
gasket, injectors not properly seated.

Plugged air cleaner.

Blower not functioning.

Low coolant temperature.

Insufficient fuel.

Faulty injectors.

Low compression pressures.

Governor instability ‘(hunting).

Improper engine adjustments and
gear train timing.

Insufficient fuel.

Drain and refill tank with specified
fuel (Refer to[Secfion 4). Bleed
the fuel system to remove undesir-
able fuel.

Check battery starter, and battery
cables. Recharge battery. Repair
or replace electric components as
necessary.

Drain fuel tank. Refill with clean
fuel. Bleed the fuel system.
Reface valves. Replace pistons and
rings as necessary. Rebore or re-
place liners. Replace head gasket.
Clean dirty injector seats and in-
stall injectors, using new gaskets.

Service air cleaner as necessary.

Inspect blower drive shaft and drive
coupling. Replace damaged parts.

Replace thermostat.

Perform a “Fuel Flow Test”.
less than 0.5 gallon per minute
(1.89 Litres per minute) should

return to fuel tank.

Not

Check injector timing and position
of injector rack. Replace faulty
injector.

Remove air box cover and inspect
the compression rings through the
ports in the cylinder liners. Over-
haul the cylinder assembly if the
rings ore badly worn or broken.

Adjust governor linkages.
Tune-up engine.

Perform “Fuel Flow Test”. Not
less than 0.5 gallon per minute

(1.89 Litres per minute) should
return to fuel tank.
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TROUBLESHOOTING
TABLE 5-1 TROUBLE ANALYSIS FOR DETROIT DIESEL ENGINE (CONT.).
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Lack Of Power Insufficient air. Replace damaged or clogged air

(Cont.) Cleaner.

High return fuel temperature. Temperature must be less than
150° F. (64°C). Install larger fuel
lines.

High ambient air temperature. Relocate engine air intake to provide
cooler air source.

Detonation Oil picked up by air stream. Clean the air box and drain tubes.
Inspect blower oil seals; if seals
are defective, overhaul blower.
Check for defective blower-to-
cylinder block gasket.

Faulty injectors. Check injector timing and position
of each injector rack. Replace in-
jector if necessary.

No Fuel Or Low fuel supply. Fill fuel tank with specified fuel

Insufficient Fuel

High Lubricating
Oil Consumption

Loose fuel line connections.
Damaged fuel oil strainer gasket.
Faulty injector tip assembly.

Fuel strainer or lines restricted.

Fuel pump relief valve not seating.

Worn gears or pump body.

Fuel pump not rotating.

Qil lines or connections leaking.

Gasket or oil seal leaks

Excessive oil in air box.

Refer to[Section 4).
Tighten loose connections.
Replace gasket-

Replace faulty injectors.

Replace fuel filter, strainers or
lines if necessary.

Clean and inspect valve assembly.

Replace gear and shaft assembly or
the pump body.

Check the condition of the fuel pump

drive and blower drive and replace
the defective parts.

Tighten or replace defective ports.

Replace defective gasket or oil seal.

Clean air box and drain tubes. In-
spect blower oil seals; if seals are
defective, overhaul blower. Check
for defective blower-to-cylinder
block gasket.
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TABLE 5-1

TROUBLE ANALYSIS FOR DETROIT

SECTION 5
TROUBLESHOOTING

DIESEL ENGINE (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

High Lubrication
Oil Consumption
(Cont.)

Excessive Crankcase
Pressure

Low oil pressure

Blower oil seal leaking.

Oil cooler core leaking.

Oil control rings worn, broken or
improperly installed.

Piston pin retainer loose.

Scored liners pistons or oil rings.

Excessive piston and rod misalign-
ment (worn crank shaft thrust washers)

Excessive oil in crankcase.

Cylinder head gasket leaking.

Piston or liner damaged.

Piston rings worn or broken.

Obstruction or damage to breather.

Damaged blower-to-block gasket.

Cylinder block end plate gasket
leaking.

Excessive muffler resistance.

Strainer clogged.

Cooler clogged.

Remove the air inlet housing and
inspect the blower end plates while
engine is running. If oil is seen on
the end plate radiating away from
the seal, overhaul the blower.

Inspect the engine coolant for lub-
ricating oil contamination; if con-
taminated, replace the oil cooler
core. Then, use a good grade of
cooling system cleaner to remove
oil from the cooling system.

Replace oil control rings on the
piston.

Replace the piston pin retainer and
defective ports.

Remove and replace defective parts.

Replace worn and defective parts.

Fill crankcase to proper level only.
Check the compression pressure
and, if only one cylinder has low
compression, remove the cylinder

head and replace the head gaskets.

Inspect the piston and liner and
replace damaged parts.

Install new piston rings.

Clean, repair or replace the breather
assembly.

Replace the gasket.

Replace gasket.

Check the exhaust back pressure
and repair or replace the muffler
if on obstruction is found.

Remove and clean oil strainer.

Remove and clean oil cooler core.
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TABLE 5-1 TROUBLE ANALYSIS FOR DETROIT DIESEL ENGINE (CONT.).
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

5-18.

Low Oil Pres-
sure (Cont.)

Engine Overheating

Cooler by-pass valve not func-
tioning properly.

Pressure regulator valve not
functioning properly.

Excessive wear on crankshaft
bearings.

Gallery, crank shaft or camshaft
plugs missing.

Faulty gouge.

Oil pump intake screen partially
clogged.

Oil pump relief valve faulty.

Air leak in oil pump section.

Oil pump worn or damaged.

Lock of coolant.

Collapsed or disintegrated hoses.

Thermostat stuck shut.

Water pump defective.

Exhaust system partially blocked.

Fan belt too loose or slipping.

Radiator clogged (external).

Radiator clogged (internal).

Remove by-pass valve and clean
the valve and valve seat and in-
spect. Replace defective parts.

Remove the pressure regulator
valve and clean the valve seat
and inspect. Replace defective
parts.

Change bearings.

Replace missing plugs.

Check oil pressure with a reliable
gouge. Replace gauge if faulty.

Remove and clean the oil pan and
oil intake screen. Change oil
filter and replace oil.

Remove and inspect the valve,
valve bore and spring; replace
faulty parts.

Disassemble piping and install
new gaskets.

Remove the pump, clean and re-
place defective parts.

Fill cooling system. Check for
leaks. Tighten clomps.

Replace all faulty hoses.

Test thermostot and replace if
faulty.

Repair or replace pump.

Check exhaust manifold.

Replace if hard, crocked or frayed.
Check pulleys for cracks or mis-
alignment. Replace if necessary.
Check belt tension.

Clean radiator with water or com-
pressed air.

Flush radiator os described in
section 4.
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SECTION 5

TROUBLESHOOTING
TABLE 5-2 TROUBLE ANALYSIS FOR DETROIT DIESEL FUEL SYSTEM.
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Insufficient Injector
Holding Time

incorrect Fuel
output

Poor bushing to body fit.

Injector nut not tightened to

specified torque.

Cracked valve parts.

Valve seat chipped at point of
contact.

Worn or broken valve spring.

Worn valve.

Defective seal ring.

Body plug leaks.

Filter gasket leaks.

Dirt or foreign material on
injectors.

Spray tip or orifices partially
plugged.

Spray tip orifice enlarged.
Carbon buildup in tip.
Worn plunger and bushing.
Cracked valve parts.

Cracked bushing.

Improperly lapped surfaces.

Foreign material between valve
and seat.

Rack and gear not in time.

Lap the injector body.

Tighten the nut to 75-85 ft.-lb.

(10.4-11.8 kg-m) torque.

Replace valve ports.

Lop the surface of the seat and
the 1.D. of the hole.

Replace the spring. Check the
valve cage and valve stop for
wear, replace them if necessary.
Replace valve.

Replace seal ring.

Install new body plugs.

Replace the filter gasket and
tighten filter cops to 67-75

ft.-lb. (9.3-10.4 kg-m) torque.

Disassemble the injector and
clean all parts.

Clean orifice.

Replace the spray tip.

Clean injector tip.

Replace defective parts.

Replace cracked parts.

Replace plunger and bushing
assembly.

Re-lap sealing surfaces.

Disassemble the injector and
clean the parts.

Assemble the gear with the

drill spot mark on the tooth
engaged between the two marked
teeth of the rack.
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TABLE 5-2 TROUBLE ANALYSIS FOR DETROIT DIESEL FUEL SYSTEM (CONT.).
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Low Needle Valve
Injector Opening
Pressure

High Needle Valve
injector Opening

Worn or eroded needle valve or
valve seat in tip.

Worn or damaged needle valve
grill.

Worn or damaged needle valve
spring seat.

Worn or broken valve spring.

Dirt or foreign matter in injector.

Carbon or foreign material on
spray tip.

Replace the needle valve and tip
assembly.

Replace the needle valve and tip

assembly.

Replace the spring seat.

Replace the valve spring.

Disassemble the injector and
clean the parts.

Remove carbon with tip reamer.

Pressure
Carbon in tip orifice. Clean orifice with the proper size
wire cleaner.
TABLE 5-3. TROUBLE ANALYSIS FOR ELECTRICAL SYSTEM.
TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

STARTING CIRCUIT

purposes.

NOTE: For units not equipped with running lights, a sealed beam light can be made up for test
Attach one side of the filament to the battery terminal on the alternator and
ground the other side of the filament on the unit's chassis.

No Cranking, No
Lights

No Cranking, Lights

Is Attempted

Dim Slightly When

5-42.

Go Out When Cranking

No Cranking, Lights

Cranking Is Attempted

Battery dead.

Open circuit.

Poor connection, probably at the
battery terminals.

Defective cables.
Pinion not engaging with the

flywheel ring gear.

Excessive resistonce or open in
cranking motor.

Recharge or replace battery.

Clean and tighten connections.
Replace wiring,

Clean battery terminals and cable
ends.
Replace defective cables.

Clean or replace defective parts.

Clean commutator. Replace
brushes. Check and repair solenoid
contacts. Repair poor connections.
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TABLE 5-3. TROUBLE ANALYSIS FOR ELECTRICAL SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

No Cranking, Lights
Glow Very Dim When
Cranking Is Attempted

No Cranking, Lights
Stay Bright When
Cranking Is Attempted

Engine Cranks
Slowly, But Does
Not Start

Engine Cranks At
Normal Speed But Does
Not Start

Solenoid Plunger
Chatters

Engine locked or turns too hard.

Battery low.

Pinion jammed; defective mechanism.

Damaged shaft bearings; dragging
armature short in cranking motor.

Open in control circuit.

Battery in o discharged condition.

Very low temperature.

Undersize cables.
Mechanical trouble in the engine.

Defective engine system other
than the starting system.

Hold-in winding of solenoid open.

Check engine. Repair as necessary

Recharge or replace battery.

Free-up and replace defective
ports.

Repair cranking motor.

Check ignition switch, connec-
tions and wiring. Check solenoid
contacts and connections. Repair

or replace as necessary.

Check, charge or replace battery.

Battery must be fully charged,
eliminate all resistonce possible.

Install cable of correct diameter.
Check and repair os necessary.

Check other engine systems.

Replace solenoid.

BATTERY AND CHARGING CIRCUIT

Remains In An
Overcharged State

Uses Excessive
Water

High charging voltage.

Excessive resistance in the
regulating circuit.

High ambient temperature.

Overcharging.

Check and reset voltage regulator.

Remove the resistance in the
voltage circuit. Clean and tighten
connections. Replace wires having
broken strands.

Adjust voltage regulator accord-
ingly.

Check charging circuit.

5-43.



Table 5-3

SECTION 5
TROUBLESHOOTING

. TROUBLE ANALYSIS FOR ELECTRICAL SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Uses Excessive
W ater Cont.)

Will Not Remain In
A Charged State

Crocked Case

Bulging Case

Cover seal leaking.

Case cracked.

Defective alternator, regulator or
external short.

Excessive load demands.

High self-discharge.

Defective or old battery.

Battery not secured or hold-down
loose.

Battery frozen.

Battery overheated.

Hold-down too tight.

Reseal or replace battery.

Replace battery.

Check alternator regulator and

wiring. Repair as needed.

Reduce electrical load.

Clean battery top and recharge.
Replace if necessary.

Recharge and make high discharge
test. Replace if defective.

Install new battery. Tighten hold-
down correctly.

Install new battery. Keep battery
charged.

Battery overcharged.

Loosen and tighten properly.

IGNITION CIRCUIT

Engine Cranks
Normally But Will
Not Start

Open primary circuit.

Check connections, coil, contact
points and ignition switch for
open.
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TABLE 5-3. TROUBLE ANALYSIS FOR ELECTRICAL SYSTEM (CONT.).

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
Rapid Wear Of Loose or worn timing chain or Replace ports as necessary.
Centrifugal Advance worn drive and camshaft gears.
Mechanism

LIQUID SPRAY CIRCUITS

Spray Motor Will Not Toggle switch open. Replace switch.
Operate
Circuit breaker not resetting. Replace breaker.
Motor brushes worn excessively. Replace brushes.
Spray Motor Will Not Toggle switch shorted. Replace switch.
Turn Off
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TABLE 5-3. TROUBLE ANALYSIS FOR ELECTRICAL SYSTEM (CONT.).

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
Motor Operates But Open solenoid winding. Check resistance of solenoid(s)
Solenoid Not winding. Replace if winding is
Energized open circuited. Resistance should

be approximately 18 OHM.

Shorted or grounded solenoid Check resistance of solenoid(s)
winding. winding. Replace if winding is
shorted or grounded. Resistance
should be approximately 18 OHM.

TABLE 5-4. TROUBLE ANALYSIS FOR TRANSMISSION & TORQUE CONVERTER.

NOTE: Troubleshooting should always start by making certain preliminary checks before it is
assumed that the transmission is faulty, OI before carrying out any other troubleshooting
procedures.

1. Check the coolant level in the engine radiator.

2. Check the oil level in the transmission. A low o0il level can affect the
operation of the transmission and may indicate fluid leaks that could cause
transmission damage. A high oil level can cause foaming of the oil which,
in turn, may result in clutch slippage or leakage at the breather or filler tube.

3. Check the adjustment of the governor. Make sure that the
engine starts to rev up immediately after the accelerator pedal is depressed.
All interferences that limit top engine RPM should be remedied.

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

FORWARD-REVERSE TRANSMISSION

Jerking Starts Idle speed too low. Adjust idle speed to 550 RPM.

Control valve out of adjustment. Adjust control valve so that it is
completely open before the engine
starts to rev up.

Transmission Improper oil level. Adjust to proper level.
Overheating

Abnormal clutch slipping. Inspect the control and linkage for
malfunction. Check the control

valve for proper pressure. Inspect
the oil pump for proper performance.

Glazed or wrong clutch friction Replace the clutch pack that is
disc and/or separator plates. slipping.
Insufficient clutch pressure. Check oil pressure and adjust to

specified PSI if necessary.
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TABLE 5-4. TROUBLE ANALYSIS FOR TRANSMISSION

& TORQUE CONVERTER (CONT.).

Broke dragging (foot or hand broke).

Driving with hand broke partially
applied.

Restricted oil cooler and /or

circuit.

Dirty filter.
Foams At Filler Tube Improper oil level.
Lack of Power Low oil level.

Engine not developing specified
torque.

Clutches slipping or dragging.
Unit Doesn’t Move In Low oil level.

Either Direction
Hand or foot broke locked.
Broke shoes dragging.

Clutches not applying.

Clutch Foiling To Oil level too high.
Release

Separator plates misaligned.

Noisy Torque Improper oil level.
Converter

Converter parts worn.

Faulty charging pump.

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
Transmission Warped or worn clutch friction Replace clutch pocks as necessary.
Overheating (Cont.) discs.

Adjust brakes. Inspect and repair
as necessary.

Release hand broke.

Defective or kinked hoses.
Straighten or replace as necessary.
Replace filter element.

Adjust to proper level.

Adjust to proper level.

Check engine stall speed. Adjust or
repair as necessary.

Refer to the specific operational
default.

Add oil to proper level.

Release brakes.

Adjust or repair as necessary.
Check pressures. Adjust if neces-
sary. Defective clutch. Repair
as necessary.

Adjust to proper level.

Align missing teeth on the separator
plates with the oil drain holes.
Make sure that drains ore not
clogged.

Adjust to proper level.

Replace worn parts or replace

torque converter if necessary.

Replace pump if necessary.
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& TORQUE CONVERTER (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Partial Clutch
Application Or Clutch
Slipping

Oil leaking into clutch oil passage
when not desired to do SO.

Weak or broken retraction springs.

Indentations worn in the clutch
hub or clutch ring.

Jammed piston or limited piston
travel.

Defective seal rings.

Glazed, worn, wrong or warped
clutch,
plates.

friction discs or separator

Spool valve clearance too great.
Replace spool and, if necessary,
replace valve assembly. Valve
mounting gasket defective or valve
body loose on its mounting. Re-
place or tighten mounting screws
as necessary.

Replace the springs.

Replace both if necessary.

Foreign particles between piston
and housing. Repair as necessary.
Remove piston and eliminate

restriction.

Replace seals as necessary. If
seals are defective, inspect mating
bore and replace bore component if
the ring sealing surface is not in
good condition.

Remove, inspect and replace parts
as necessary.

3-SPEED TRANSMISSIO

No Low Gear

Jumps Out Of
High Gear

Law gear on output shaft instolled
backward.

High gear on countershaft in-
stalled backward.

Pocket bearing foiled.

Turn low gear around and install
it with the dental teeth toward the
sliding gear.

Turn the gear around and install
it with the hub away from the

bearing.

Repair

TABLE 5-5. TROUBLE ANALYSIS FOR FINAL DRIVE & TRANSFER CASE.

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Will Not Move

Broken axle shaft.

Replace defective port. Check
bearings in differential for damage.
Check shafts and yokes for twisted
splines.
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TABLE 5-5. TROUBLE ANALYSIS FOR FINAL DRIVE & TRANSFER CASE (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

(Cont.)

Will Not Move

Noisy Differential

Broken propeller shaft.

Ring and pinion gears jammed.

Park brake not releasing.

Universal joints out of alignment.

Dry or defective bearings.

Incorrect ring and pinion gear
adjustment.

Incorrect bearing adjustment.

Worn or broken gear teeth.

Incorrect lubricant.

Replace defective port. Determine
cause of failure, and correct, before
placing compactor bock in service.
Check entire drive train for pos-
sible damage.

Remove differential from compactor
for complete teardown and inspec-
tion. Check all parts for damage.
Replace as needed. Check align-
ment of components. Check ring
gear runout.

Inspect for jammed linkage or

material jammed against brake
drum. Remove brake drum OS

necessary to make operational.
Check for jammed lever.

Separate, align and reassemble.
Grease joints with specified

lubricant (Refer to [Seciion 4).

Remove carrier assembly from
housing. Disassemble as needed
to check for damaged ports. Re-
place as needed. Assemble and
fill with proper lubricant (Refer
to [Section 4).

Adjust ring gear and pinion back-
lash. Check bearing preload and
tooth contact. Check gear teeth
for wear or damage. Replace gears
as needed.

Adjust the differential side bearing
preload and pinion shaft bearing
preload.

Replace ports as needed. Check
for use of proper lubricant. In-
stall and adjust gears according
to instructions given in [Secfion 8l

See Specifications for correct

lubricant (Secfion 4). Check for

worn or damaged ports.
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TABLE 5-5. TROUBLE ANALYSIS FOR STEERING SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Noisy Differential
(Cont.)

Losing Lubricant

Lack of lubricant.

Loose mounting bolts.

Worn pinion shaft seal.

Defective gaskets.

Incorrect lubricant.

Over-filling.

Fill with specified lubricant

(Refer to[Secfion 4). Check for

worn or damaged parts. Check
for leaks.

Tighten all bolts and capscrews
to specified torque values.

Replace seal. Lubricate before
installation.

Replace gaskets. Replace lost
lubricant.

Drain old lubricant. Refill accord-
ing to Specifications (Refer to
[Section 4).

Drain to correct level. Replace
gaskets or seals as necessary.

TABLE

5-6. TROUBLE ANALYSIS FOR STEERING SYSTEM.

GENERAL

Slow Steering

Excessive Lost
Motion At Steering
Wheel

Insufficient pump pressure and
flow.

Sticky relief valve in power

control unit.

Low fluid level (loss of hydraulic

oil due to leaks or damaged lines).

Dirt in hydraulic system.

Broken piston or O-rings in
steering cylinder.

Loose mounting pin on steering
cylinder.

Worn bushings.

Scored cylinder.

Check pump pressure with gouge.

Replace relief valve in power

control unit.

Eliminate leaks and refill system
and reservoir with specified fluid

(Refer to[Section 7).

Drain and flush the complete
hydraulic system. Change hydraulic
filter. Refill with specified hy-

draulic oil (Refer to[Seciion 4).

Replace. Check condition of
cylinder wall.

Replace mounting pins to remove
free play.

Replace bushings.
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TABLE 5-6. TROUBLE ANALYSIS FOR STEERING SYSTEM (CONT.).

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
VANE PUMP
Pump Not Delivering Cam ring instolled for opposite Disassemble pump and install cam
Oil pump rotation. correctly. Direction of rotation is

indicated by the arrow on the sur-
face of the ring.

Pump drive shaft engaged or Determine damage to cartridge
sheared, belt slipping. ports. Replace sheared shaft and
needed ports.

Flow control valve stuck open. Wash control valve in clean sol-
vent, slide it bock and forth in

its bore. No stickiness in move-
ment should occur. If gritty
feeling is noted, polish spool

with fine crocus cloth. Avoid
removal of excess material or
rounding of the spool edges. Do
not polish the bore. Wash all ports
before reassembly of the pump.

Vane or vanes stuck in rotor Examine rotor slots for dirt, grime
slots. and small metal chips. Clean
rotor slots and vanes. Reassemble
parts and check for free vane

movement.
Oil viscosity too heavy to pick Use oil of proper viscosity
up prime. (Refer to[Secfion 7).
Restricted intake hose; may be Clean and check intake hose. Re-
collapsing. place if soft or deteriorated.
Pump Making Noise Restricted intake hose; may be Clean and check intake hose. Re-
collapsing. place if soft or deteriorated.
Air entering system on the intake Test by pouring oil on joints and
side of the pump. around drive shaft. Listen for change

in noise during operation. Tighten
joints affected. Replace hose or
pump shaft seal, if necessary.

Loose manifold or defective Tighten manifold. Replace O-ring
manifold seal. if necessary.
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TABLE 5-6. TROUBLE ANALYSIS FOR STEERING SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

POWER STEERING CONTROL

Steering Wheel Does
Not Center

No Response When
Steering Wheel Is
Turned Slowly.

Slow Or Hard Steering

Wrong Response To
Steering Wheel

Continuous Steering
Wheel Rotation

No Response

Broken centering springs.

Dirt in hydraulic system.

Qil level is low.

Spool and sleeve jammed in neutral.

Dirt in hydraulic system.

Wear on sleeve and spool.
Wear on metering gears.

Qil level low.

Clogged filter or line.
Lines connection at power steering
control reversed.

Metering gear star misaligned
on drive.

Dirt in hydraulic system.

Broken centering springs.
Burr on sleeve or spool.

Sleeve and spool lacked.

Relief valve stuck.

Replace springs.

Drain and flush complete hydraulic
system. Change filter and refill
system with specified hydraulic

fluid (Refer to [Seciion 7).

Fill to proper level.

Repair control valve.

Drain and flush complete hydraulic
system. Change filter and refill

system with specified hydraulic

fluid (Refer to[Seciion 4).
Replace sleeve and spool as a unit.
Replace metering gears as a set.

Fill to proper level.

Check filter and lines. Clean or
replace as necessary.

Reverse connections.

Realign gear star on drive.

Drain and flush complete hydraulic
system. Change filter and refill
system with specified hydraulic

fluid (Refer to [Secfion 4) :
Replace centering springs.
Repair sleeve or spool.
Disassemble control unit. Repair
or replace sleeve and spool as

necessary.

Drain, flush and refill system.
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TABLE 5-7. TROUBLE ANALYSIS FOR BRAKE ASSEMBLY SYSTEM.

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Will Not Release
Or Drags

Will Not Apply

Applies But Will
Not Hold

Improperly adjusted brake.

Weak or broken retracting springs.

Retracting springs in outer spring
slots.

Drum out-of-round.

Broke not released or cable seized.

Cable seized.

Brake out of adjustment.

Worn lining.

Brake out of adjustment.

Oil on lining.

Readjust brake.

Replace.

Move retracting springs to inner
spring slots.

Service drum as necessary.

Release or adjust. Free or replace
cable.

Free or replace cable.

Adjust as necessary (Refer to

[Secfion T0).

Replace as necessary.

Adjust as necessary (Refer to

[Secfion T0).

Take necessary steps to prevent
future contamination. Replace
lining.

TABLE 5-8. TROUBLE ANALYSIS FOR LIQUID SPRAY SYSTEM.

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Pump Will Not
Operate

Pump Operates But
Has Little Or No
Spray Pattern

Spray Pattern Not
Completely Covering
the Tire

5-54.

Motor not functional.

Insufficient liquid in reservoir.

Water filter plugged.

Spray nozzles plugged.

Pump housing cracked from freezing.

Spray angle incorrect.

One or more nozzles plugged.

Charging system malfunctioning.
(Low voltage to motor.)

Refer to[Table 5-41

Replenish liquid supply.

Clean water filter and tank.

Clean nozzles and nozzle manifold.
Replace pump.

Adjust nozzle manifold so spray
pattern completely covers tire
surface. Refer to[Secfion 17Tl

Clean nozzle(s).

Check charging system. Refer to
[Section 11|
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. TROUBLE ANALYSIS FOR TIRE INFLATION SYSTEM.

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Compressor Fails To
Maintain Sufficient
Pressure In the

Air System

Noisy Operation

Compressor Passes
Excessive Oil

Compressor Not

Unloading

Restriction in compressor cylinder
head intake or discharge cavities,
or in discharge line.

Excessive wear.

Drive belt slipping.

Inlet valves stuck open.

Worn inlet valves.

Excessive system leakage or
usage.

Loose drive pulley.

Restrictions in cylinder head or
discharge line.
Worn or burned out bearings.

Compressor not getting proper
lubrication.

Excessive wear.

Excessive wear.

High inlet vacuum.
Excessive oil pressure.

Defective or worn oil seal rings
in end cover.

Piston rings not properly installed.

Back pressure from engine
crankcase.

Defective unloader pistons or
bores.

Intake cavity restrictions.

Leaking or broken discharge valves.

Remove restriction. Replace
collapsed hoses.

Repair or replace defective valves.

Overhaul or exchange compressor.

Tighten drive belt or replace.

Repair or replace inlet valves.

Repair or replace inlet valves.

Perform leakage test and repair
as necessary.

Tighten drive pulley.

Remove restrictions.

Replace bearings.

Remove oil flow restrictions.
place oil feeder line.

Re-

Overhaul to proper dimensions or

exchange compressor.

Overhaul to proper dimensions or
exchange compressor.

Clean engine air cleaner.

Check engine oil pressure.

Repair compressor as necessary.

Install piston
in[Section 12

rings os recommended

Check engine crankcase ventila-
tion for restriction.

Repair unloader pistons as neces-
sary.

Remove restrictions.
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TABLE 5-9. TROUBLE ANALYSIS FOR TIRE INFLATION SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Compressor Not
Unloading (Cont.)

Slow Pressure

Buildup

Air Pressure Above
Normol

Quick Loss Of
Pressure When Engine
Is Stopped

Defective governor.

Unloader line or cavity to governor
restricted.

Unloader mechanism binding or
stuck.

Clogged air cleaner.

Leaking lines or connections.

Reservoir drain cock open or

leaking.

Leaking compressor exhaust
valve.

Worn piston and rings in compres-
sor.

Defective governor.

Defective inlet valve in compressor.

Defective air gauge.

Governor out of adjustment or
defective.

Restricted line between governor
and compressor.

Compressor unloader inoperative.

Leaking lines or connections.

Worn or leaking compressor
exhaust valve.

Leaking governor.

Reservoir draincock open or
leaking.

Repair or replace governor.

Remove restrictions.

Free or repair unloader mechanism.

Clean air cleaner.
Tighten fittings. Replace com-
ponents as necessary.

Close or replace drain cock as
necessary.

Replace or repair exhaust valves
and/or seats.

Overhaul compressor.

Overhaul governor.

Replace or repair inlet valves and
associated parts.

Replace gouge.

Adjust or repair.

Clean line.

Clean and repair as required.

Tighten fittings. Replace com-
ponents as necessary.

Replace or repair exhaust valves
and/or seats.

Overhaul governor.

Close or replace draincock as
necessary.
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TABLE 5-9. TROUBLE ANALYSIS FOR TIRE INFLATION SYSTEM (CONT.).

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Safety Valve “Blows
off”

Regulator Pressure
“Creeps”

Regulating Valve

Action Is Uneven
Or Faulty

Little Or No Air Flow
Through Regulating
Valve

Air Leaks Between
Regulator Bonnet
and Body

Air Leaks
Continuously From
Regulator Bonnet Hole

Tires go flat over
night.

Safety valve out of adjustment.

Governor out of adjustment.

Dirty screen.

Valve disc dirty, rough or pitted.

Valve seat dirty, rough or pitted.

Guide plug or O-ring dirty.

No grease in O-ring groove.
Valve pin O-ring nicked,
scratched, dirty, or not

lubricated.

Dirty screen.

Dirty valve.

Bonnet screws loose.

Defective diaphragm.
Defective valve pin and relief
seat.

Defective diaphragm.

Regulating spring not seated in
lower spring rest.

Valve disc and seat nicked,
scratched or dirty.

Rotary unions leaking.

Pressure holding valve defective.

Adjust safety valve. Observe tire
ply vs. air pressure table.

Adjust governor.

Clean screen.

Clean, repair, or replace as
necessary.

Clean, repair, or replace as
necessary.

Clean guide plug or O-ring.

Grease O-ring groove.
Lubricate, repair, or replace O-ring

as necessary.

Clean screen.

Clean valve.

Tighten bonnet screws.

Replace diaphragm.

Replace valve pin and relief
seat.

Replace diaphragm.

Seat regulating spring in lower
spring rest.

Clean, repair, or replace valve
disc and/or seat as necessary.

Replace

Replace.
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SECTION 6
ELECTRICAL

6-1. GENERAL (see figure 6-1).
6-2. The electrical system consists of several

subsystems, they are: starting circuit, charging
circuit and the discharge circuit (gauges, lights,

6-1.

etc.). When checking for default each sub-
system should be considered because of their
interdependence. The electrical system speci-
fications are given in[Section 2] and a trouble-
shooting guide is presented in[Section 5]
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7-1. GENERAL. (see [figure 7-2).

7-2. The transmission assembly consists of
three basic components: the torque converter,

the forward-reverse transmission, an

SECTION 7
TRANSMISSION

7-6. REMOVAL OF TORQUE CONVERTER.

7-7. To remove the torque converter, the
engine and transmission have to be removed as

d the one unit.

3-speed constant mesh transmission. These

three components share one common oil

supply. A converter charging pump, driv
the converter impeller, supplies oil flow

torque converter and the clutch packs. The oil
is cooled in a heat exchanger at the bottom of

the radiator.

7-3. TORQUE COVERTER (sé€ Tigure 7-3).
7-4. GENERAL.

7-5. This 11% inch (298.5 mm) torque

converter is a serviceable unit. It consists
impeller which is driven by the e

7-8. To separate the converter from the power
train, sling the transmission and remove the
capscrews which connect the converter hous-
ing to the flywheel housing. Remove the
capscrews fastening the converter to the
mounting plate. Remove the top screw last and
lift the converter out. Scribe lines to mark the
original converter position in relation to the
mounting plate.

en by
to the

7-9. DISASSEMBLY OF TORQUE CONVERTER

(seelfigure 7-4).

NOTE: Mark all parts for reassembly.

of an
ngine

flywheel, a turbine which Is splined to the

transmission input shaft, a stator, and a
clutch.

a. Support the converter with a square of

sprag
two by four's large enough to seat the impeller

REVERSE FORWARD HEAT
CLUTCH CI.UTCH EXCHANGER
PRESSURE .. :
GAUGE s l e
CONNEGTION 1 (- ‘w
1
N ¥ A !
’ FULL FLOW
FILTER
,
ARD- TEMPERATURE 1
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FIGURE 7-1.
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FIGURE 7-3.

S ITATOR

SpPRraG
CGEU o

[ 5/ -

- ,

‘b"n\’“‘

Valla
boNC RS
INTBP LUV LR R
Dub3
FIGURE 7-4.

7-2

hub.

b. Unscrew the capscrews which hold the
front cover to the impeller. Before separating
the two parts, scribe lines for assembly.

c. Remove the turbine and the stator and
sprag clutch.

d. To remove the sprag clutch from the
groove in the stator, remove the two snap
rings.

NOTE: Do not drop thrust washers and races,
because the polished surfaces may
become damaged.

7-10. REASSEMBLY OF_TORQUE
CONVERTER (sed figures 7-4 and 7-5).
NOTE: It is possible to reverse the sprag

clutch and the stator during installation.
Therefore, observe marks made during
removal.

a. If there is any question in which direction
to install the sprag clutch, slide it over the
pump drive. It will fit only one way. Join the
sprag clutch and stator with two lock rings.

b. The stator, if properly installed, should
freewheel in the direction of engine rotation.

c. Assemble all parts in their respective
order and position as previously marked: Oil
the o-ring, which seals the converter between
the front cover and the impeller, with Dexron
automatic transmission fluid and torque the
capscrews to 22 ft.-lbs. (3.04 kg-m).

LOCK RING

) \\)

\ THRUST WASHER

Dbo4d

FIGURE 7-5.



7-11. INSTALLATION OF TORQUE

CONVERTER.

a. Connect the torque converter to the drive
plate and torque capscrews to 15 ft.-lbs. (2.07
kg-m).

b. Adjust converter runout to .020 inch (.508
mm) maximum (refer to[paragraph 7-12).

7-12. CHECKING RUNOUT (sed_figure 7-6).

a. Attach a dial indicator to the converter
housing with its point resting on the impeller
hub (pump drive sleeve).

b. Rotate the engine one full turn. The
indicator should register not more than .020
inch (508 mm) total variation (see[figure 7-7).

c. If the indicator variation is substantially
more than .020 inch (508 mm), remove the
torque converter housing, torque converter and
drive plate and check the flywheel for runout.

d. Then attach the converter drive plate to
the flywheel and check for runout on the rear
of the drive plate. Using a pry bar, the plates
can be brought into tolerance.

e. If the indicator reading is out of tolerance
only a small amount like .030 inch (.762 mm),
a pry bar applied between the converter and the
flywheel at the proper place may bring the
reading into tolerance.

7-13. FORWARD-REVERSE TRANSMISSION.
7-14. GENERAL.

7-15. The torque converter turbine drives the
forward-reverse transmission input -shaft. The

FIGURE 7-6.
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FIGURE 7-7.

charging pump, which is bolted to the front of
the transmission, is driven by the impeller (see

[figure 7-8).

7-16. The transmission consists of a forward
and a reverse clutch pack, an idler gear, and a
countershaft that is parallel to the idler gear
shaft (see[ figure 7-8).

7-17. The gear on the input shaft is integrally
attached to the forward clutch pack housing.
Both turn in the same direction of engine
output. The input gear, turning counterclock-
wise, meshes with the idler gear and turns it
clockwise. The idler gear turns the cluster gear
counterclockwise. The cluster gear turns the
reverse clutch clockwise through its attached
gear. Hence, both clutch pack housings turn at
all times, but in opposite directions (see
and 7-9).

7-18. The friction plates in each clutch pack
are of sintered bronze. They are internally
splined to a clutch hub which splines to the
output shaft. The separator plates of polished
steel are splined to the clutch housings. When
a clutch pack is hydraulically locked up, power
flows through the input shaft, the clutch pack
housing, the separator plates and the friction

plates to the output shaft (see_figure 7-9).

7-19. The clutch packs are splash lubricated.
Oil is splashed by the gears through holes in
the side of the clutch pack housings. This oil
escapes through holes in the housings.

7-3.
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7-20. Part of the output shaft is centered
inside the end of the input shaft. Hydraulic oll
flows from the forward-reverse control valve on
top of transmission through appropriate
porting and through channels in the shaft to
the clutch pack which is to be locked up (see

7-21. REMOVAL OF TRANSMISSION.

a. Refer to TORQUE CONVERTER -
Removal.

b. Support the assembly, with the torque
converter housing down, on two by fours.

c. Remove the three-speed transmission
mounting capscrews (sed_figure 7-10) and lift
the transmission off.

d. Separate the converter housing by
removing its mounting capscrews.

7-22. DISASSEMBLY OF FORWARD-REVERSE
TRANSMISSION.

a. Remove the four mounting capscrews
which fasten the forward-reverse control valve
to the top of the housing (see[figure 7-17).
Remove the valve and the o-rings.

b. Remove the dipstick (sed_figure 7-10).

c. Turn the transmission upside down with
the bottom plate up.

. & SN . ‘ﬁ? .‘-'
§ DIPSTICK
4 ; .

FIGURE 7-10.
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NOTE: The pictures show a similar model
without a split sump.

d. Remove the split sump cover and the
sump screen.

e. Clean the screen in solvent and blow it
dry.

f. Remove the charging pump mounting
bolts and remove the pump and the pump
gasket. Unscrew one flathead screw to
disassemble the pump (se

FIGURE 7-12.
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NOTE: The various parts of the pump are a
matched assembly and cannot be
separately serviced If the pump has
become damaged, replace the whole
assembly.

7-23. CLUSTER GEAR REMOVAL.

a. Remove the cork and drive out the cluster
gear shaft toward the large opening in the case

(seelfigure 7-13).

NOTE: The cluster gear shaft and idler gear
shaft are tapered and can, therefore, be
removed only toward the large opening
in the housing.

NOTE:

Drive the cluster gear shaft out with a
67/16 x 3/4 inch (163.5x19.1 mm)
dummy shaft. This dummy will support
the 68 needle bearings which are
arranged in four sets, two sets at each

end (sed:ﬁm

FIGURE 7-13.

b. Remove the two thrust washers between
the bosses and the cluster gear (seel figurel
[7-15).

c. Raise the cluster gear assembly up high
enough so that the clutch pack assembly can
be removed. Hold the gear to the nearest side.

d. Slide the whole clutch pack assembly out

(see[figure 7-14).

e. Remove the cluster gear from the housing

(seel figure 7-15).

NOTE: Keep track of the needle bearings.
There are 68 for the cluster gear, four
rows of 17 each.

7-6.

R nuwsivmb

D72 \

FIGURE 7-15.
7-24. IDLER GEAR REMOVAL.

7-25. If removal of the idler gear is necessary,
follow the instructions given for the counter
gear removal. This gear can be removed
without removing the clutch pack assembly.

7-26. FORWARD CLUTCH PACK
DISASSEMBLY.

a. Remove the snap ring from the front
clutch cylinder. Remove the input gear
assembly (se

b. Remove the pilot bearing and the thrust

bearing (see| figures 7-17| and 7-18).
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FIGURE 7-19. FIGURE 7-20.

c. Insert the nose of a pair of needle nose
pliers into one of the holes in the forward
clutch hub and lift it out (see[figure 7-19).

d. Remove the separator and the friction

plates (sed_figure 7-20).
e. Remove the snap ring (sed_figure 7-21))

from the output shaft which frees the front

clutch cylinder. Remove this cylinder (see
figure 7-22).

SECTION 7
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. D679
FIGURE 7-22.

FIGURE 7-21.

FORWARD CLUTCH CYLINDER
DISASSEMBLY.

7-27.

a. Put the clutch cylinder under an arbor
press and compress the springs with a set of
bars. Remove the lock ring and unload the

spring (seel_figure 7-23).

b. Apply an air pressure nozzle to the oil
holes in the bore of the clutch cylinder to force
the clutch piston out.

FIGURE 7-23.

REVERSE CLUTCH CYLINDER
DISASSEMBLY.

a. Repeat procedures in_paragraphs 7-26| and

7-27 to disassemble the reverse clutch pack.

7-28.

b. If necessary, remove the bearings from
the input and output shafts and the cast iron
oil seals from the output shafts.

7-7
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7-20. CLEANING AND INSPECTION.

a. Clean all parts in solvent and blow them
dry with compressed air.

b. Inspect the clutch friction discs and
separator plates for excessive wear. Replace
them if badly worn.

c. Examine piston seals closely. Replace
scratched or worn seals.

d. Inspect all gears and bearings for
excessive wear. Replace badly worn parts.
Examine oil seals; replace worn or deteriorated
seals.

e. Inspect all thrust washers for wear and
replace them if necessary.

f. Before assembly, apply Dexron transmis-
sion fluid to all surfaces.

7-30. REASSEMBLY OF FORWARD-REVERSE
TRANSMISSION.

CAUTION: Cleanliness is extremely important
during the repair and assembly of
this transmission. Take every pos-
sible precaution to prevent dirt and
foreign matter from entering. Apply
Dexron transmission fluid to all
surfaces.

NOTE: Please observe the following general
assembly hints.

7-31. When assembling ball bearings, pressure
should be applied against the member being
assembled (inner ring on shaft or outer ring in
housing). Bearing must be started squarely on
shaft or in housing, and seated squarely
against shoulder. Check housing and shaft for
nicks and scratches prior to bearing Installa-
tion. Always lubricate bearings and bushings
during assembly.

7-32. Before installing oil seals, check the
shaft and bore for nicks and scratches. Make
sure that the seal is started squarely. Always
press the seals on the outside diameter, using
a thin piece of shim stock around the shaft to
protect the sealing edge of the seal against
possible damage from keyways and splines.
Prelubricate all seals and o-rings immediately
before installation.

7-33. Check all snap rings after Installation to
see that they are securely seated In their

7-8.

grooves .

7-34. Check all
tightness.

capscrews and bolts for

7-35. Read and observe the following assembly
instructions.

7-36. REASSEMBLY OF FORWARD AND
REVERSE CLUTCH CYLINDERS
(seel figure 7-24).

a. Place the ball bearing into the oil drain
hole in the back face of the clutch cylinder

assembly (sed_figure 7-25).

b. Install the outer seal on the clutch piston
and the inner seal in the clutch cylinder,
prelubricating the seals immediately before
installation (see [figure 7-26).

FIGURE 7-24.

Deszy
FIGURE 7-25. FIGURE 7-26.

c. Lower the piston into the clutch cylinder
to the bottom of its travel, using an arbor
press If necessary (sed_figure 7-27).

d. Insert’ the oil clutch spring into the
piston. Place the spring retainer in position
(seel figure 7-28) and depress the spring with a
pair of bars under an arbor press so that the
shap ring may be Installed to retain the spring.
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FIGURE 7-27. FIGURE 7-28.

Make sure that the snap ring is securely seated
in its groove (se .

7-37. REASSEMBLY OF REVERSE CLUTCH-
SHAFT AND PACK.

a. Press the output bearing on the output
shaft assembly and secure it with a lock ring
(see_figures 7-29] and 7-30).
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FIGURE 7-29. FIGURE 7-30.

b. Install a thrust bearing. Slide an oiled
caged needle bearing over the shaft.

c. Install the output gear assembly, followed
by another thrust bearing (seel figure 7-31).

SECTION 7
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d. Lower the reverse clutch hub on the

output shaft, thrust face down (see[figurel
[7-32).

>l J ’ R IDIEE:Es] -. DI

FIGURE 7-31. FIGURE 7-32.

e. Install the snap ring (see[ figure 7-33) on
the output shaft to retain the rear clutch hub,
making sure that the ring is securely seated in
its groove. Check the output gear for free
motion.

f. Prelubricate and install the two seal rings
in the two grooves on the output shaft.

CAUTION: Do not place a friction plate against
the clutch piston. Use a steel
separator plate.

FIGURE 7-33.

NOTE: The steel separator plates are slightly
conical (dished). Install all plates the
same way - with the “dished” side up
(see[figure 7-34).

CAUTION: Center the seal rings in the shaft
grooves so that they are not
damaged when the clutch cylinder
assembly is lowered into place.

7-9.
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FIGURE 7-34. FIGURE 7-35.

g. Place a set of six friction plates and six
separator plates over the clutch hub, starting
with a steel separator plate against the clutch
piston and alternating the plates (see[figurel
7-35).

h. Lower the clutch cylinder assembly over
the clutch stack, aligning the oil drain holes

with the missing teeth on the separator plates
(se€_figure 7-36).

i. Install the outer snap ring into the rear
clutch cylinder, making sure that the ring is
securely seated in its groove (sed_figure 7-37).

FIGURE 7-36.

FIGURE 7-37.

7-38. REASSEMBLY OF FORWARD CLUTCH-
SHAFT AND PACK.

a. Prelubricate and install the two seal rings
in the upper two grooves on the ouput shaft.

CAUTION: Center the seal rings before lower-
ing the clutch cylinder.

7-10.

b. Lower the front clutch cylinder, with the
spring installed as described under items a to

d,[paragraph 7-37] on the output shatft.

c. Install the snap ring on the output shaft,
making sure that the ring is securely seated In

its groove (see figure 7-217)).

d. Lower the front clutch hub on the splined
output shaft with the thrust face up (see[figurel
[7-19).

CAUTION: Do not place a bronze frictionplate
against the clutch piston. Use a
steel separator plate.

NOTE: Align the missing teeth on the
separator plates with the oil drain
holes. The steel separator plates are
slightly conical (dished). Install all
plates the same way - with the
“dished” side down (se€_figure 7-34).

e. Install a set of six separator and six
friction plates, alternating them (seel[figurel

f. Install the thrust washer and the caged
needle bearing over the output shaft In front of
the clutch hub (seel figure 7-17| and 7-18).

g. Prelubricate and install the two seal rings
on the oil tube and oil sleeve at the inner end
of the output shaft assembly (sed figure 7-38).

FIGURE 7-38.

CAUTION: Center the seal rings in their
grooves before lowering the input
shaft in place to avoid damage to
the seal rings.



h. Install the input bearing on the input
shaft assembly and lever the assembly into
the front clutch cylinder (seelfigure 7-16).

i. Install the outer snap ring into the front
clutch cylinder, making sure that the ring is
securely seated in its groove.

j. Prelubricate and install the three seal
rings in the grooves on the input shaft.

7-38. INSTALLATION OF IDLER GEAR SHAFT.

a. Install the needle bearings in two rows of
16 and install the three spacers. One spacer
goes between the two rows of bearings and
one on each side (seé¢ figure 7-39).

FIGURE 7-39.

b. Install the idler gear to the left of center
in this order: (1)thrust washer, (2)gear (with
hub toward front), and (3) spacer (see[figure]

FIGURE 7-40.
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c. Put the shaft through the case and idler
gear assembly. The shaft should slip freely
through until it starts to enter the front end of
the case. In this position there exists a press
fit between the large end of the idler gear shaft
and the rear face of the cage. Use a soft
hammer and drift to drive the idler gear shaft
into place with the large end just slightly
below the rear surface of the case.

T-40. CLUSTER GEAR AND SHAFT

a. Place the gear on end. Install one row of
bearings with grease (see[figure 7-41]) then
position a bearing spacer at the end (sed_figurel
[7-42). Turn the gear over on the end. Install
one bearing spacer and the spacer tube,
followed by another spacer (see[ figure 7-43).
Then install one row of bearings, bearing
spacer, row of bearings and another bearing
spacer in this order.

FIGURE 7-43.
7-11.
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FIGURE 7-44.

NOTE: A total of 68 needle bearings should be
installed — four rows with 17 each.

b. Carefully lower the cluster gear assembly
with the smallest diameter gear forward and
hold it so that it will be out of the way for
further assembly.

c. Oil the seal rings, bearings, and clutch
plates in the shaft andclutch assembly prior to
installation in the case.

d. Slide the shaft and clutch assembly into
the case, being very careful not to damage the
seal rings at the head of the assembly.

e. Lower the cluster gear assembly in place
and install a thrust washer at each end. Align
the cluster gear, bearings, and thrust washers
from each end of the case to allow the cluster
gear shaft to drop freely through.

f. Insert the cluster gear shaft through the
case and cluster gear assembly.

CAUTION: Make sure that the large end of the
shaft is toward the rear of the case.
The shaft should slip freely through
until it starts to enter the front end
of the case.

g. Install a lock ring over the rear ball
bearing and install the output shaft centering
ring (seel_figure 7-44).

h. Install both corks over the idler and cluster
gear shafts (sed_figure 7-45).

7-12.

7-41. INSTALLATION OF CONVERTER

CHARGING PUMP.

a. Assemble the pump, making sure that the
flathead screw in the rear face of the pump is
securely tightened.

b. Soak the pump gasket in oil and install in
the front face of the case. Attach the oil pump
to the case with the four capscrews and
sealing washers.

7-42. INSTALLATION OF CONTROL VALVE.

a. Place the control valve assembly on top
of the case in the proper position, using five
o-rings between the valve body and case and a
new gasket. The shift crank is on the right side
of the housing.

NOTE: Refer to FORWARD-REVERSE CON-
TROL VALVE In this section for
disassembly and assembly of this
valve.

b. Install the mounting capscrews and
lockwashers. Use Permatex Super 300 type
gasket seal (or equivalent) on threads of the
capscrews.

c. Install the shifter brackets with the
capscrews and lockwashers.
7-43. INSTALLATION OF FORWARD-
REVERSE TRANSMISSION.

7-44. Refer to the 3-SPEED RANGE TRANS
MISSION is this section for installation of the
entire assembly.

FIGURE 7-45.
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7-45. FORWARD-REVERSE CONTROL VALVE
(SW[figure 7-46).

7-46. GENERAL.

7-47. The control valve is actuated by the
directional throttle control on the dashboard. A
detent mechanism on the right side holds the
spool In the desired position.

7-48. There are five ports in the housing: (1)
reverse dump, (2) reverse charging, (3) neutral,
(4) forward charging, and (5) forward dump.

7-49. There is always 160 PSI (11.25 kg/cm?)
at the pressure check port with the engine
running at 1800 RPM.

7-50. DISASSEMBLY OF CONTROL VALVE.

a. Disconnect the shift lever from the spool
by removing a cotter pin and a connecting pin
from spool (sed figure 7-47).

b. Remove the four mounting capscrews and

lift the valve off the case. Keep track of the
0-rings.

c. Remove the link, cap, seal, and o-ring
from crank side of the body (SW/figure 7-49).

d. Unscrew the barrel and remove the spool

with the barrel (SW/figure 7-48).

FIGURE 7-48.
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FIGURE 7-49. FIGURE 7-50.

e. Clamp the barrel into a soft vise and

unscrew the cap (see_figure 7-50).

f. Extract the detent mechanism from the
barrel, catching the spring and cups with a rag.

7-51. INSPECTION AND CLEANING.
a. Wash all parts with clean solvent.

b. Blow dry with air. Do not wipe parts dry
with a rag to prevent lint from entering the
valve.

c. Inspect the spool for nicks, scratches and
burrs. Small scratches can be removed with
crocus cloth. Large nicks and burrs require
replacement of the part.

d. Inspect o-rings and the seal for wear or
nicks and replace them if necessary.

7-52. REASSEMBLY OF CONTROL VALVE.

a. install the o-ring, seal and cap at the
crank side of the case.

b. Assemble the spring and detent cups in
the spool.

c. Compress the spring with the cups and
slide assembly into the barrel.

d. install the cap.

e. install the spool in the housing. Attach
the crank mechanism with the crosspin and
cotter pin.

7-53. INSTALLATION OF CONTROL VALVE.

a. Place the control valve assembly on top
of the case with the shift on the right side of

7-14.

the case. Replace the gasket and the five
0-rings.

b. Install the four mounting capscrews and
lockwashers. Use Permatex 300 type gasket
seal (or equivalent) on the threads of the
capscrews.

7-54. CONTROL CABLE ADJUSTMENT (see
flgure 7-51).

a. Put the control valve spool into neutral.

b. Put the direction-control lever into neutral
- low idle position.

c. Tighten jam nuts on each side of cable
mounting bracket.

d. Adjust rod ends at the control valve and
under the dash board so that they will fit the
ball joints.

e. Tighten jam nuts against rod ends.

FIGURE 7-51.

7-55. PERFORMANCE CHECKS.
7-56. HIGH IDLE.

7-57. Attach a tachometer to the engine with
the transmission in neutral. Rev up the engine
to governed RPM with the transmission in
forward. if governed RPM of 2800 is not
reached, check the control and governor
linkage to make sure that the governor is held
wide open, or tune up the engine. Make the
same check with the transmission in reverse.

7-58. CONVERTER STALL SPEED
(1850 + 100 RPM).



7-59. Place the transmission in high gear and
lock the brakes. Turn up the engine to the
minimum static RPM (refer to[Secfion 2). If the
RPM is less than this, tune up the engine. If
the engine speed is over the maximum static
RPM, the torque converter or the hydraulic
clutches in the transmission are slipping.

7-60. PRESSURE CHECKS.

7-61. If a check indicated problems with the
converter or the forward-reverse transmission,
first check the oil level (see[figure 7-10). Then
check the oil pressures.

7-62. Install a 300 PSI (21.1 kg/cm?) pressure
gauge in the pipe fitting located on top and the
front end of the transmission (see[figure 7-52).
With the engine turning approximately 1500
RPM, he pressure should read 150 PSI (10.5
kg/cm?) minimum. If there is less pressure,
remove, clean and check the pressure regulator
valves as follows:

a. Remove the upper regulator cap on the
left hand side of the transmission near the

front end of the case (se— Remove

the spring, valve and guide pin (see[figurel
[7-53). Thoroughly clean the valve port as well

as the various parts of the valve. Set the parts
of the upper regulator valve aside so that they
will not be mixed up with other parts.

FIGURE 7-52.

b. Install the upper regulator cap only In the
upper regulator valve.

c. Remove the lower regulator cap, spring,
valve and guide pin (see figure 7-53).
Thoroughly clean the valve port as well as the
various parts of the valve.
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d. Reassemble the lower regulator valve
completely.

e. A pressure reading can new be taken on
the lower regulator vaive, using the gauge
previously installed in the check port. The
lower regulator should be set at 75 to 80 PSI
(5.27-5.62 kg/cm?).

f. The pressure of the regulators can be
adjusted by adding (increased pressure) or
removing (decreased pressure) 5/16 inch (7.94
mm) washers under the springs in the regulator
caps.

g. Remove the upper regulator cap and
reassemble the upper regulator valve completely.

h. The upper regulator valve should now be
set to read 160-170 PSI (11.25-11.95 kg/cm?) at
1800 RPM in neutral. However, the pressure
will drop momentarily to about 60 PSI (4.22
kg/cm?) when the clutches are engaged. With
the engine idling, the regulator should read
approximately 100 PSI (7.03 kg/cm?).

i. With new oil in the. unit, the pressure
regulator valves may buzz. This is due to
foaming in the oil. Do not read the pressure
gauge when the regulator valves are buzzing.
Idle the enging for several minutes, then rev up
and read the pressure gauge.

j. The 10 PSI (.703 kg/cm?) pressure
regulator valve (see[figure 7-54)| located on the
right hand side of the unit, is rarely a source of
service problems. However, if the valve should
require cleaning, follow the steps described
above for the other two regulator valves.
Pressure will read as high as 25 PSI (1.76
kg/cm?) at high idle. This is normal. No
adjustments should be made unless pressure
reading is less than 10 PSI (.703 kg/cm?).

SHIM

FIGURE 7-53.
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FIGURE 7-54.

7-63. 3-SPEED RANGE TRANSMISSION (see
figure 7-55).

7-64. GENERAL.

7-65. The 3-speed, constant mesh transmission
has its oil supply common with the forward-
reverse transmission. The output shaft-of the
forward-reverse transmission serves as an input
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FIGURE 7-55.

7-16.

shaft for the range transmission. The speed
ranges are selected with a sliding clutch and
two dental clutches.

7-66. REMOVAL OF 3-SPEED RANGE
TRANSMISSION.

7-67. To separate the range transmission,
remove the capscrews which fasten the
forward-reverse transmission and the transfer
box adapter to it.

7-68. DISASSEMBLY OF 3-SPEED RANGE
TRANSMISSION.

a. Unscrew the capscrews securing the shift
tower to the case. Jar the cover to loosen it.
Lift the cover off the case. Remove the gasket.

CAUTION: The tower is doweled to the case
with two roll pins. Using undue
force to loosen or remove the tower
may result In a damaged case,
tower or pins.

b. Remove the shifter yoke only if necessary
and as follows:

(1). Clamp the tower in a vise equipped with
soft jaws. Extract the roll pins (see[figurel
[7-56).

(2). Drill a hole in the center of the
expansion plug at one end of the yoke shaft.
Insert a drift in the hole and pry the plug
out.

B
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FIGURE 7-56.



(3). Using soft bar stock with a diameter
smaller than that of the yoke shaft and
pressing against the exposed end of the
shaft, press the shaft out of the tower.

WARNING: Do not look directly into the tower
during step (4). During this step a
spring-loaded detent ball is re-
leased.

(4). Cover the detent ball hole with a cloth
and wrap the cloth around the yoke shaft.
Extract the drift.

NOTE: The detent ball and spring are trapped
in the yoke by the bar stock when the
split line between shaft and bar passes
over them.

c. Remove the shifter crank only if necessary
and as follows:

(1). Remove the shifter yoke. Refer to step b.

(2). Unscrew the plug in the apex of the shift
tower. Using a hammer and drift, drive out

the roll pin securing the crank to its shaft
(se€_figure 7-57).

FIGURE 7-57.

(3). Extract the crank shatft.

(4). Pry the shaft seal out only if necessary
(se€l figure 7-58).

d. Push on the front end of the countershaft
until the bearing and gear are out of the case.
Allow the assembly to rest on the bottom of
the case.

e. Remove the snap ring from the output
shaft rear bearing. While supporting the front

SECTION 7
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FIGURE 7-58.

end of the output, push on the bearing to force
it and the shatft into the case.

NOTE: An alternate method to step e is to
extract the bearing first and then to
push the output shaft into the case.
This, however, increases the possibility
of pushing the shaft through the large
gear and allowing the needle bearings
to drop into the case.

f. Lift the output end of the shaft out the
top of the case (sed figure 7-59). Grasping the
end of the shaft, lift the gear and output shaft
assembly out of the case.

NOTE: In step f, do not lift the assembly by
the large gear. Doing so will pull the
gear off the shaft and allow the bearing
to drop into the case.

FIGURE 7-59.
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FIGURE 7-60.

g. Pull the bearing off the output shaft.

h. Pull the sliding gear off the output shaft
(se€_figure 7-69).

i. Set the forward end of the output shaft on
a clean surface. Lift the thrust washer off the
output end of the shaft (sed_figure 7-61). Lift
the gear off the shaft. Be careful not to lose
any bearings. Place them in a container.

NOTE: Count the bearings; there should be 39.

j. Pull the rear countershaft bearing out of
the housing (sed figure 7-62).

k. Lift the large gear end of the countershaft.
Pull the shaft and gear assembly out the top of
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FIGURE 7-61.
7-18.

FIGURE 7-62.
the case (seé_figure 7-63).

I. Disassemble the countershaft only if
necessary and as follows:

(). Press the shaft out of the drive gear and

bearings (seq_figure 7-64).

(2). Remove the snap ring, retaining the
intermediate gear (sed figure 7-65). Press the
shaft out of the gear. Remove the second
snap ring only if necessary.

7-69. CLEANING AND INSPECTION.

a. The case may be steam cleaned. If
caustic solution is used, rinse all the caustic
from the case. Apply oil to all machined

FIGURE 7-63.



FIGURE 7-64.
surfaces.

b. Use solvent to clean gears, shafts and
bearings.

c. When drying bearings with air, do not
spin them or the dry surfaces may wear
quickly.

d. Inspect shafts and shifter fork for
excessive wear and replace them as necessary.
The shaft bores should not be elongated.

e. Inspect gears and splines for wear, nicks,
burrs and chips. Minor defects can be removed
with fine sandpaper or India stone.

7-70. REASSEMBLY OF 3-SPEED RANGE
TRANSMISSION.

a. Assemble the countershaft as follows:

(1). Install a snap ring in the groove closest
to the low gear.

FIGURE 7-65.
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FIGURE 7-66.

(2). Press the counter-shaft into the interme-
diate gear. Secure the gear with the other
snap ring.

NOTE: The gear hub must be away from the
bearing or the high gear cannot be
engaged.

(3). Press the drive gear and bearing on the
front end of the shaft (see[figure 7-66).

NOTE: The bearing snap ring should be close
to the gear.

~ b. Lower the countershaft and gear assembly
into the transmission, rear end first and guide

this end through its bore in the back of the
case (se.

c. Push the countershaft Into its rear bore
nearly to the intermediate gear. Place a 2x4
wooden block between the front of the shaft
and case. Rest the case on its front face and
the countershaft on the block. Set the rear
bearing on the countershaft, snap ring out.
Drive the bearing onto the shaft using a sleeve
which contacts the bearing inner race only (see
| figure 7-67).

NOTE: Install the low driver gear with the
dental teeth toward the sliding gear.

d. Insert the small splined end of the output
shaft through the low driven gear. Fill the
space between the gear and shaft with needle
bearings with oil or grease. Manually spin the

gear. Slide the wear plate over the splined end
of the shaft (seelfigure 7-68).

7-19.
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f. Work the output shaft back into its bore
as far as possible.

g. Install the snap ring on the output shaft
bearing. With snap ring out, slide the bearing
over the shaft and push it against the wear
plate.

h. Lift the output shaft by both ends. Align
the bearing with its bore. Start the bearing into

its bore (see figure 7-69). Push the bearing into

the bore until the snap ring contacts the case.

i. Install the shifter yoke, if it has been
removed, as follows:

(1). Start the yoke shaft into one of its bores
in the tower. Push the shaft partially into the

D722 :
FIGURE 7-69.

tower.

(2). With the crank pin slot in the yoke In
line with the crank pin, lower the yoke into
the tower (seel figure 7-70). Align the yoke
bore with the end of the shaft in the tower.
Push the shaft partially into the bore.

(3). Drop the spring into the hole between
the yoke plates. Place the detent ball on top
of it. Insert a punch into the hole. Push the
detent ball down and push the shaft into the
yoke bore and over the detent ball and

spring, withdrawing the punch at the same
time (see figure 7-71).

(4). Rotate the shaft until the detents are on
the ball side. Push the shaft through the

FIGURE 7-68.
7-20.
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yoke and into the other tower bore.

(5). Align the pin holes. Start the pins into
the tower and drive them into position.

Install the expansion plugs at each end of
the shaft (sed figure 7-72).

j- Install the shift tower crank and shaft, if
removed, as follows:

(1). Press the new seal into the shift tower
with the lips towards the inside.

(2). Make sure the shaft chamfered end is
smooth. Lubricate the shaft. Push the
chamfered end of the shaft through the seal
and partially into the tower.

(3). Align the pin hole end of the crank with
the chamfered end of the shaft. Press the
shaft through the crank until it protrudes
slightly from the other end. Slide the o-ring
over the chamfered end of the shaft (see
[figure 7-73).
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(4). Press the shaft completely into position.
Align the crank pin hole with the shaft pin

hole. Start the pin into the crank and drive it
into place (sed figure 7-57).

(5). Screw the plug into the apex of the
tower securely. Install the shifter yoke as
outlined in step k.

k. Place a gasket on the shift tower
mounting surface. Align the shifter yoke with
the sliding gear. Set the cover in place on the
transmission case, making sure the yoke
straddles the sliding gear (sed_figure 7-74).
Secure the tower with its capsrews.

7-71. INSTALLATION OF 3-SPEED RANGE
TRANSMISSION.

7-72. To attach the 3-speed transmission to
the forward-reverse transmission and the
transfer case adapter, install the mounting
capscrews between these components.

FIGURE 7-72.

FIGURE 7-74.
7-21.



SECTION 8
FINAL DRIVE AND TRANSFER CASE

8-1. GENERAL.

8-2. This section contains a description of the
final drive and transfer case for the C530A
Compactor. Also included are overhaul instruc-
tions with removal, disassembly, cleaning and
inspection, reassembly and installation of
components.

8-3. Design specifications are presented in
d and a troubleshooting guide is
presented in[Section 5]
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FIGURE 8-1.
8-4. TRANSFER CASE (seé figure 8-1).
8-5. GENERAL.
8-6. The transfer case is located behind the
3-speed transmission. It provides a redirection
of the power flow to the differential and
additional gear reduction of 1.73:1.
8-7. The transfer case consists of a housing
which contains a set of bevel gears whose
shafts lie at 45° angles.
8-8. REMOVAL OF TRANSFER CASE.

8-9. The transfer case may be removed by one
of two methods:

a. Removal of transfer case by itself through
the cockpit.

8-1.

b. Removal with the engine, transmission
and transfer case as a package.

8-10. Removal of transfer case alone.

a. Remove floor plate from cockpit.

b. Remove parking brake actuating cable.

c. Disconnect universal joint, (this must be
gggli from below) and slide companion flange

d. Remove capscrews holding the transfer
box to the transmission.

e. Sling the transfer box.

f. Pull rearward to disengage the spline and
hoist the transfer box away.

8-11. DISASSEMBLY OF TRANSFER CASE.
NOTE: Drain the oil and remove the dipstick.

a. Remove the eight (8) capscrews that
secure the bevel gear bearing retainer (see
0 8-2)] Remove the bevel gear assembly

(see[figure 8-3).

b. Rgmove the six (6) capscrews holding the
forward pinion shaft bearing retainer, and
remove the retainer (see[figure 8-4).

FIGURE 8-2.
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FIGURE 8-5.

FIGURE 8-4. FIGURE 8-6.

c. Removel/the parking brake. (5). Remove the capscrews from the backing

plate and remove the backing plate.
(1). Remove the capscrews from the drum and

remove the drum (sed_figure 8-5). d. Remove the capscrews and the two (2)
Allen head screws from the rear pinion shaft
(2). Remove the brake shoes and pivot plate. bearing retainer. Remove the retainer and

shims (sed figure 8-7).
(3). Remove the castle nut. It wil be

necessary to clamp onto the spline hub at the e. Remove the bearing cup, preferably with a
opposite end of the pinion shaft to keep the press.

shaft from turning (seelfigure 8-8).
f. Pull the bearing. Start with a drift, then

(4). Remove the hub and spacer. apply a puller.

8-2.
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g. The pinion shaft with the pinion and
forward bearing still installed may be removed
by pushing it back through the rear bearing
bore and then tilting the forward end downward
and through the lower bore (se€ figure 8-8).

h. The cup may be removed.
8-12. DISASSEMBLY OF GEAR ASSEMBLY.

a. Unstake and remove the nut at the end of
the gear shaft (see figure 8-9).

b. Remove the o-ring from the spacer and
remove the spacer (seé_figure 8-10).

FIGURE 8-7.

c. Remove the yoke.

d. Press the shaft, gear and Inboard bearing
from the outboard bearing and retainer (see
figure 8-11).

e. Press the shaft from the gear and inboard
bearing (seel figure 8-12).

f. Remove the cups from the retainer.
8-13. DISASSEMBLY OF PINION SHAFT.

a. Press the shaft from the pinion (see

FIGURE 8-8

8-3.

FIGURE 8-10.



b. Slip off the spacer.
8-14. REASSEMBLY.

8-15. REASSEMBLY OF TRANSFER BOX.

FIGURE 8-13.
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8-16. SHIM THICKNESS (see figure 8-14).

NOTE: If a new pinion shaft bearing or pinion
is not installed, skip Instruction a,
this paragraph and step g in this
paragraph.

a. For proper positioning of the pinion it
may be necessary to adjust the shim thickness
behind the forward bearing retainer. To
determine the shim thickness, proceed as
follows:

(1). Take distance “D” from the housing
mounting face to the imaginary intersection
of the two shafts, which is stamped on the

mounting face (seelfigures 8-14| and 8-15).

(2). From “D” subtract mounting distance
“A”, (etched on rear of pinion) (see

plus width across bearing races “B”
(see NOTE below). The remainder equals the
shim thickness.

Example: D - (A + B) = Shim Thickness

NOTE FOR DIMENSION “B” To measure the
bearing thickness, insert bearing cone into
cup. Measure the thickness with a micrometer
(seelfigure 8-17).

D — (A+B)=SHIM THICKNESS.

i e |
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FIGURE 8-14.
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8-17. REASSEMBLY OF PINION SHAFT.

a. Assemble the spacer, pinion and forward
bearing onto the pinion shaft (see| figure 8-18).

MOUNTING DISTANCE "A" b. Install the rear bearing onto the pinion

shaft (see[figure 8-19).

c. install the cup for the forward bearing.

d. Put the assembled pinion shaft through
the lower bearing retainer bore. Project it
through the rear bearing bore and bring it into

position (see[figure 8-20).

E325A

FIGURE 8-15.

N

MOUNTING DISTANCE "D"
- t

FIGURE 8-17. FIGURE 8-19.

8-5.
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FIGURE 8-20.

e. Install the shims (as calculated in step a)
and forward bearing retainer. Tighten the
retainer capscrews to 30 ft.-Ibs. (4.15 kg-m).

1. Install the cup-for the rear bearing.

NOTE: Skip step g if new bearings or pinion
are NOT installed.

g. Assemble the rear bearing retainer to the
case. By using a feeler gauge between the
retainer and the housing, approximate shim
thickness can be determined. Remove the
retainer.

h. Assemble the rear retainer with the shims
onto the case. Tighten the capscrews to 30
ft.-Ibs. (4.15 kg-m). The preload on the
bearings should be 5-15 in.-Ibs. (.058-.173
kg-m).

i. insert the seal into the retainer.

8-18. REASSEMBLY OF PARKING BRAKE.

NOTE: See PARKING BRAKE In the BRAKE
Section.

a. Install the backing plate onto the bearing
retainer. Tighten the place bolts to 30 ft.-Ibs.
(4.15 kg-m).

b. Assemble the spacer and brake drum hub
onto the shatft.

c. Assemble the washer and nut onto shaft

FIGURE 8-21.

The nut should be tightened to 100 ft.-Ibs.
(13.82 kg-m) minimum.

d. Secure the cotter pin into the nut.
e. Assemble the brake drum onto the hub.

Tighten the place bolts to 30 ft.-Ibs. (4.15
kg-m).

8-19. REASSEMBLY OF OUTPUT SHAFT.
a. Press the gear onto its shatft.
b. Press the inboard bearing onto the shatft.

c. Assemble both bearing cups into the
retainer.

d. Install gear-shaft assembly into bearing
retainer and press the outboard bearing on.

e. Insert the oil seal.

f. Insert the oil seal into the retainer.

g. Assemble drive shaft yoke, washer with
two o-rings, and stake nut. When the stake nut

is tight, the preload on the bearing is 10-20

in.-Ibs. (.115-.230 kg-m) (see€ figure 8-21).

8-20. ADJUSTMENT OF BACKLASH OF
BEVEL GEAR SET.

a. As a starting point, put a .030 in. (.782
mm) shim behind the gear bearing retainer.

b. Adjust shim thickness so that backlash is

8-6.
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FIGURE 8-22.

.004 to .006 in. (.102 to .152 mm) when the
retainer nuts are tightened to 80 ft.-Ibs. (11.06
kg-m).

8-21. FINAL DRIVE (sed figure 8-22).

8-22. GENERAL.

8-23. A single reduction, over-center pinion
type differential is used to drive the front drive
tires. Power is transmitted from the transfer
case to the final drive by a universal shaft.

6-24. The differential and ring gear assembly is
mounted on tapered roller bearings. The pinion
turns on two (2) tapered roller bearings in front
of the gear and a roller bearing behind the
gear.

REMOVAL (see figure 8-22).
8-26. DIFFERENTIAL REMOVAL.

8-25.

a. Block up the left side of the front frame
just enough that the drive tires are off the
ground.

8-7.

FIGURE 8-23.

b. Remove the lug nuts and sim retainer.
Pull off the outer wheel, two (2) spacers and
inner wheel.
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FIGURE 8-24.

c. Remove the hub retainer nuts (se
[8-23), lockwashers and split thimbles that
retain the axle shaft and remove the shaft.

d. Remove the bearing locknut (seel figurel
and the tanged washer. Wiggle the hub to
free the bearing and remove the bearing.

e. Remove the wheel hub.

f. Pull out the hub assembly with a
moveable floor jack.

CAUTION: Oil, trapped in the wheel hub, will
be spilled during hub removal.
Place a pan under the hub at the
seal end (toward the differential).
Do not damage the oil seal during
hub removal.

g. Support the spindle with a moveable floor
jack. Remove the spindle mounting capscrews.
Take the locknut off the thrust block adjusting
screw.

NOTE: Do not lose the velocity pump springs
when removing the spindle.

h. Remove the spindle.

i. Remove the differential carrier mounting
capscrews and the carrier.

NOTE: The right hand axle shaft must be
installed to support the ring gear
assembly when the carrier is removed.

FIGURE 8-25.

j- Remove the differential assembly.

NOTE: Do not lose the velocity pump slippers
and the thrust block.

8-27. PINION REMOVAL.

NOTE: The pinion can only be removed after
the differential assembly has been
removed.

a. Remove the universal shaft mounting
capscrews and lockplates at both ends. Lift out
the shaft.

b. Remove the pinion bearing capscrews.

c. Slide out the pinion assembly. Take care
of the shims.

8-28. DISASSEMBLY.
8-29. DISASSEMBLY OF PINION.

a. Clamp companion flange into vise and

remove the cotter pin, nut and washer (see
figure 8-25).

b. Remove the cover and oil seal (seelfigurel
[8-26). It may be necessary to use a drift and
hammer because of the oil gasket between the
cover and cage.

c. Press the pinion shaft out of the bearing
cage (see_figure 8-27). Remove the upper
tapered roller bearing from the cage.

8-8.
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FIGURE 8-26.

FIGURE 8-27.

RIGHY WRONG

FIGURE 8-28.
8-9.

d. Remove the lower tapered roller bearing
and the roller bearing from the shaft end.

8-30. DISASSEMBLY OF DIFFERENTIAL.

a. Mark the differential case halves for
reassembly.

b. Cut lock wire and remove bolts from
case.

c. Separate the halves.
NOTE: Remove ring gear only if necessary.

d. Mark gear and case and remove rivets as
shown in[figure 8-28] Separate the gear from
the case.

e. If it is necessary to replace the differential
bearings, place the case in a press (sed_figurel

and press the bearing from the journal.

FIGURE 8-29.

8-31. CLEANING.

a. Clean parts having ground and polished
surfaces, such as gears, bearings and shafts
with solvent type cleaners such as emulsion
cleaners or petroleum solvent excluding
gasoline. Do not clean these parts in a hot
solution tank or with water and alkaline
solution.

b. Rough parts such as differential carrier
casting may be cleaned in hot solution tanks
with mild alkali solutions, providing these
parts are not ground or polished.



NOTE: Parts cleaned in solution tanks or with
alkali cleaners should be thoroughly
rinsed after cleaning to remove all
traces of alkali.

CAUTION: Exercise care to avoid skin rashes
and inhalation of vapors during
cleaning process used.

c. Parts should be completely dried im-
mediately after cleaning.

8-32. INSPECTION.

a. Inspect all bearings, cups and cones,
including those not removed from parts of the
drive unit. Replace if rollers or cups are worn,
pitted or damaged in any way. Remove parts
needing replacement with a puller or press.
Avoid the use of drifts and hammers.

b. Inspect hypoid gears for wear or damage.
Gears which are worn, ridged, pitted or scored
should be replaced. When necessary to replace
either the pinion or ring gear of the hypoid set,
the gear set should be replaced.

c. Inspect the differential assembly for the
following:

(1). Pitted, scored or worn thrust surfaces of
differential case halves, thrust washers,
spider trunions and differential gears. Thrust
washers must be replaced in sets. The use
of a combination of used and new washers
will result in premature failure.

(2). Wear or damage to the differential
pinions and side gear teeth.

d. Inspect differential shafts for twisted or
cracking splines and any other signs of
impending failure.

8-33. REASSEMBLY.
8-34. REASSEMBLY OF PINION SHAFT.

a. Press the roller bearing firmly against the
pinion shoulders with a sleeve that will bear
only on the bearing inner race (se€ figure 8-30).
Install the lock ring and squeeze the ring into
the pinion shaft groove.

b. Press the inner tapered bearing (see
figure 8-30)| on the shaft. Press bearing cups
firmly against bearing shoulders in the cage.

c. Lubricate bearing and cups with light
machine oil.

SECTION 8
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FIGURE 8-30.

d. Insert pinion and bearing assembly in
pinion cage and position spacer combination
over the pinion shaft.

e. Press the front bearing firmly against the
spacer (se€_figure 8-31). Rotate cage several
revolutions to assure normal bearing contact.

NOTE: Bearing preload adjustment is only
made if new bearings are installed.

8-35. PINION BEARING PRELOAD.
a. While in the press under pressure, check
the bearing preload with one of the following

(1). Wrap a soft wire around the cage and
pull on a horizontal line with a pound scale

8-10.



SECTION 8
FINAL DRIVE AND TRANSFER CASE

(see_figure 8-32). If a press is not available,
tighten the pinion nut to 300-400 ft.-lbs.
(41.46-55.28 kg-m) torque and check preload.
If rotating torque is not within 5 to 15
in.-Ibs. (.058-.173 kg-m) preload torque, use
thinner spacer to increase preload or thicker spacer

to decrease preload.

(2). After assembling the pinion shaft as
outlined in [paragraph 8-33] install the cover
assembly without the oil seal and install the
washer and yoke. Torque the pinion nut to
300-400 ft.-Ibs. (41.46-55.28 kg-m) torque.
Clamp the bearing cage into a soft vise. Do
not damage the cage! Measure bearing
preload of 5-15 in.-Ibs. (.058-.173 kg-m).
Torque with a torque wrench on the pinion
nut (sed_figure 8-33). If rotating torque is not

FIGURE 8-31

SLEEVE —I _f

PINIONCAGE  § »
ASSEMBLY~ _

SPRING SCALE

SOFT WIRE & —.'
OR STRING

E338

FIGURE 8-32.
8-11.

FIGURE 8-33.

within 5-15 in.-Ibs. (.058-.173 kg-m) use
thinner spacer to increase preload or thicker
spacer to decrease preload. Mark position of
nut and yoke to finish assembly.

b. Install oil seal into cover. Install a gasket
on the cover contact face and apply gasket
sealer.

c. Install the cover assembly, yoke and
washer. Tighten pinion nut to previously
marked position. Turn it to the next position
where the cotter pin can be installed. Check
preload again.

8-36. REASSEMBLY OF DIFFERENTIAL.

a. If the ring gear was removed from the
case, rivet the gear to the case half with new
rivets. Rivets should not be heated. They are
upset cold. When the correct rivet is used, the
head being formed will be at least 1/8 larger in
diameter the the rivet. The head will then be
approximately the same height as the pre-
formed head.

CAUTION: Excessive pressure will cause dis-
tortion of the case holes and result
in gear runout.

NOTE: Tonnage required for squeezing cold
rivets is charted below. These pressures
are approximate for annealed steel
rivets and pressure can be adjusted to



SECTION 8
FINAL DRIVE AND TRANSFER CASE

FIGURE 8-34.

suit individual working conditions.

Rivet Diameter Tonnage Required

7/16 In. (11.11 mm) 22
1/2 In. (12.70 mm) 30
9/16 In. (14.29 mm) 36
5/8 In. (15.88 mm) 45

b. Lubricate differential case inner walls and
all component parts with axle lubricant.
Position thrust washer and side gear in case
half assembly. Place spider with pinions and
thrust washers in position. Then install
remaining side gear and thrust washer.

c. Align mating marks and draw case halves
together with four (4) equally spaced capscrews
(see[ figure 8-34). 'Check assembly for free
rotation of differential gears and correct if
necessary. Install the remaining capscrews and
torque them to 185-205 ft.-Ibs. (25.57-28.33
kg-m). Install the lock wire.

d. Install the two (2) tapered roller bearings.
8-37. INSTALLATION.

NOTE: The pinion shaft assembly has to be
completely assembled and the pinion
nut torqued as described under RE-
ASSEMBLY OF PINION SHAFT before
measurements for shimming can be
taken.

PINION INSTALLATION (see[figure 8-35).

a. The nominal mounting distance is 3.551

8-38.
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FIGURE 8-36.

in. (90.2 mm) from the end of the pinion to the
center line of the bevel ring gear and is stamp

ed on the pinion shaft end (se.
Add or subtract, as indicated, the variation

from the nominal value to obtain the actual
mounting distance “A”.

b. Install pinion within = .001 in. (.0254
mm) by installing shims where shown in|figure
8-35. Coat capscrews with John Crane No. 2
sealer or equivalent and torque them to 55
ft.-Ibs. (7.60 kg-m). Shim requirement may be
determined as follows:

(1). Measure the distance from the pinion
8-12.
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FIGURE 8-37.

shaft end to the mounting
cage-dimension “B”.

face of

(2). Add dimension “A” to dimension “B”.

(3). From the sum of “A” plus “B” subtract
the mounting distance “C” from pinion cage
mounting surface to center line of the bevel
ring gear. This dimension is stamped on the
final drive housing adjacent to themounting
surface (see and 8-36). The
difference is the required shim thickness.

(4). Note in.-Ib. torque drag on pinion shaft.

8-39. INSTALLATION OF DIFFERENTIAL AND
CARRIER.

a. Install the differential in the final drive

housing (see figure 8-37).

NOTE: Do not install velocity pump and thrust
block if tooth contact is checked with
white lead.

b. To install the velocity oil pump (see
[figure 8-38)| assemble tube to slipper plates
with the roll pin. When installing velocity pump
into the differential carrier, make sure that the
face of the slipper plate does not protrude
more than 3/32 in. (2.88 mm) beyond the
carrier (dimension “E”) when inserted as far as
possible. This assures that the carrier can be
installed into final drive housing without
bottoming the slipper on the carrier.

c. Install thrust block adjusting nut into
carrier. Secure the thrust block to the adjusting
nut with grease.

8-13.

£ CHECK BALLS

CARRIER

RING GEAR

SLIPPER PLATE

€345 ROLL PIN

FIGURE 8-38.

d. Place gasket between the housing and the
carrier and apply gasket sealer.

TUBE AND SPRING

NOTE: Align velocity pump oil hole in the
carrier with the oil hole in the
differential housing.

e. Install the carrier with the velocity pump
and the thrust block.

f. Apply John Crane No. 2 sealer or
equivalent to capscrews and torque them to 85
ft.-tbs. (11.75 kg-m).

8-40. DIFFERENTIAL ADJUSTMENT.

NOTE: If new gears or bearings were installed
into the differential, the drive tires on
the right side have to be removed also
to gain access to both differential
adjusting rings. If no parts were
replaced, adjustment can be made with
the adjusting ring on the left hand side
of the differential.

a. Turn the adjusting ring (or rings - see

until a correct contact pattern is

obtained with a total backlash of .008-.016 in.
(.203-.406 mm) when measured at point “X” on
the pinion yoke.

b. Refer to CHECKING GEAR TEETH CON-
TACT PATTERN in this section.

c. Tighten the adjusting ring (or rings) and
equal amount (se) until there is an
increase of 2-3 in.-Ibs. (.023-.035 kg-m) torque
drag at the pinion shaft over that measured in
Lparagraph 8-38) step b (4).

d. Install cotter pin(s) as shown in[figurel
8-40.




FIGURE 8-39.

R LAY

FIGURE 8-41.
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e. Install gasket between the differential
carrier and the spindle and apply gasket sealer.

f. Apply John Crane No. 2 sealer or
equivalent to the spindle mounting capscrews
and install the spindle, using lockwashers.
Torque capscrews to 170 ft.-Ibs. (23.49 kg-m).

8-41. THRUST BLOCK ADJUSTMENT.

a. Tighten adjusting screw so that the thrust
block bottoms against the highest point of the
ring gear back face.

b. Back off the adjusting screw 1/6 to 1/4
turn and tighten the locknut.

8-42. WHEEL HUB INSTALLATION.

a. Install the bearing cups into the wheel
hub.

b. Install the inner bearing cone over the
spindle (see_figure 8-41).

c. Install the oil seal into the wheel hub
large hole.

d. Slide the wheel hub over the spindle. Be
careful not to damage the oil seal as it slides
over the wear sleeve on the spindle.

e. Install the outer bearing cone (seel figurel

[8-42).

f. Install the tongued washer, the bearing
lockwasher and the locknut.

g. Torque the locknut to 150 ft.-Ibs. (20.73
kg-m) lubed while rotating the wheel hub.

FIGURE 8-42.

8-14.
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h. Back off the locknut while the wheel hub
turns freely with no end play. Torque on
locknut at this point should be less than 20
ft.-lbs. (2.76 kg-m).

i. Retorque to 25 ft.-lbs. (3.46 kg-m) and
lock in place at first alignment position which
occurs at or above 25 ft.-Ibs. (3.46 kg-m). Bend
over tab on the lockwasher.

8-43. AXLE SHAFT INSTALLATION.

a. Install new o-ring into the face of the
wheel hub.

CAUTION: Do not damage the o-ring when
removing or Installing axle shaft.

b. Install the axle shaft and Install the
tapered thimbles, studs, lockwashers and nuts.
Torque nuts to 30 ft.-Ibs. (4.15 kg-m).

8-44. RIM INSTALLATION.

NOTE: Make sure that all parts, Including
rims, spacers, wheel studs, wedge
clamps and 28° mounting bevel on hub
are free from damage, burrs, dirt and
grease.

a. Place rims and spacers on the hub.

b. Secure the wedge clamps evenly in
position.

c. Place the wheel in position and tighten
wheel lug bolts or nuts to 50% of the

recommended torque value, using an alternate
sequence as showr_in_figure 18-43. Recom-
mended torque is 165 ft.-Ibs. (22.86 kg-m).

d. Repeat the sequence, and tighten to 75%
of the recommended torque value.

NOTE: Observe that the heel of a properly
installed wedge clamp does not nec-
essarily contact the hub. This is normal
and no attempt should be made to
cause this part of the clamp to contact
the hub.

e. Lower the frame. Fill differential to

specification and capacity. See HYSTER-CARE
MAINTENANCE, M

f. Place unit in operation and recheck torque
after 8 hours of operation. If torque is less
than recommended value, retighten to proper
specification.

8-45. CHECKING GEAR TEETH CONTACT
PATTERN.

8-46. Correct contact pattern can be determined
as follows after white lead was applied
sparingly to the gear teeth.

a.l Figures 8-44] and 8-45 show correct tooth
contact.

b.[Figure 8-46]shows short contact at heel.
To correct, move gear toward pinion. Then
move pinion away from gear to again obtain
correct backlash.

c.| Figure 8-47|shows short contact at toe.

SATISFACTORY TOOTH CONTACT =~ _ -~

(GEARS UNLOADED)

FIGURE 8-43.

8-15.

FIGURE 8-44.



SATISFACTORY TOOTH CONTACT
(GEARS LOADED)

FIGURE 8-45.
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To correct, move gear away from pinion. Then
move pinion toward gear to again obtain

correct backlash.

d. Figure 8-48|shows heavy contact on flank

or lower portion of tooth. To correct, move
pinion away from gear until contact to full
working depth of tooth without breaking
contact at flank. Then move gear toward pinion
to secure correct backlash.

e.[Figure 8-49]shows heavy contact on face

of upper portion of tooth. To correct, move
pinion toward gear until contact covers flank of
tooth without breaking contact at face. Then
move gear away from pinion to secure correct
backlash.

FIGURE 8-48.

FIGURE 8-47.

FIGURE 8-49

8-16.
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9-1. GENERAL.

9-2. This section contains a description of the
steering system operation and overhaul instruc-
tions for the major components. Overhaul
instructions include removal, disassembly,

inspection and installation_procedures. Specifi-
cations are given in and a
oubleshooting guide is presented in[Section
5

9-3. The steering system has a neutral feel to
the operator by providing a direct relation
between the steering wheel position and the

position of the steering cylinders.

9-4. Components of the steering arrangement
are:
(1). an engine mounted hydraulic power

um
PZ). IOthe dashboard mounted basic power
steering control unit

(3). two double acting hydraulic steering
cylinders

(4). steering wheel

(5). hydraulic fluid reservoir

(6). hydraulic lines and fittings
(7). hydraulic filter (see .
9-5. OPERATION.
9-6. POWER OPERATION.

9-7. With no turning force yet applied, the
power pump (engine mounted) circulates oll

HYDRAULIC TANK

/SN

DETROIT

FIGURE 9-1.

9-1.



through the primary control valve of the power
steering control unit (dashboard mounted) and
back to the pump reservoir. When steering
action is initiated by rotation of the steering
wheel, the control spool is rotated, thereby
allowing fluid to be fed to the power steering
control metering section. This section meters
out only the amount of oil required to make the
turn indicated by the steering wheel position.
The fluid is then ported to feed the proper
actuator control port and thus the correct
steering cylinder end. The alternate actuator
port is simultaneously coupled to return
displaced fluid from the opposite end of the
cylinder to the system reservoir.

9-8. Once the correct amount of fluid is
measured out, the control valve is repositioned
by a spring to its open center, neutral setting,
hence causing a rotary follow-up action in the
steering wheel. The spool then maintains
pressure in the steering cylinder for the desired
turn until steering action is again initiated.

9-9. MANUAL OPERATION.

9-10. In manual operation the fluid metering
section becomes a rotary pump and directs
fluid to move the spool in either direction when
the steering wheel is manually rotated. A check
valve within the unit develops a closed circuit
between the hydraulic cylinder and the
metering area.
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FIGURE 9-2.

9-2.
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9-5.

9-36. POWER STEERING CONTROL UNIT.
9-37. GENERAL.

9-38. The dashboard mounted power steering
control unit meters the oil flow to the steering
cylinder. Provisions are also made for manual
operation. For operation, see OPERATION, this
section.

9-39. REMOVAL OF STEERING CONTROL
UNIT.

a. Remove the engine hood.

b. Pry out the steering wheel center hub.

c. Remove the steering wheel jam nut and
pull the steering wheel with a steering wheel
puller.

d. Disconnect the four hydraulic hoses from



the control unit. Note the position of each
hose with respect to the control unit. Plug or
cap all hoses and fittings.

e. Remove the dashboard mounting screws.
Lower the dashboard.

f. Remove the two (2) control unit mounting
capscrews. Support the control unit in back of
the dashboard (se

g. Carefully remove the control unit (see
-

9-40. DISASSEMBLY OF STEERING CONTROL

UNIT (seelfigure 9-36).

9-41. If there is a functional problem or
leakage at the control end of the unit only, the
disassembly of the control end of the unit only
will be required and it is generally advisable to
leave the metering section assembled.

9-42. If a complete tear down and reassembly
of the control is planned, clean all paint and
surface contamination from the control at
points of separation. This is extremely
important at the meter end of the control so
that no paint flakes or particles will enter these
closely fitted parts as they are being
reassembled. To clean the control adequately,
first plug all four ports then wire brush around
the meter area and rinse and blow away all
surface contamination before disassembly is
begun.

» -

FIGURE 9-5.
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FIGURE 9-6.

9-43. For any disassembly, an extremely clean
bench area is necessary. Do not use shop
clothes or cotton waster to wipe or clean the
parts. The lint deposited by these can cause
leaks or disrupt proper function. The clean
inside surface or a corrugated container is an
adequate assembly surface. Assembly is
generally easier and more satisfactory with
clean dry parts. After parts are rinsed clean in
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solvent, they should be blown dry with an air
hose and stored in a clean place.

a. Place the unit in a vise with soft jaws,
control end up. Clamp across port surface and
opposite side of housing lightly. Remove the
two capscrews that fasten the column to lower
unit (see [figure 9-8)] Remove the column (see
[figure 9-9). Mark the two capscrew holes so
that the ports will be in the proper direction
when reassembled.

b. Turn the housing assembly over so that
metering section is up. Holding the assembly
in the soft jaws of the vise, remove the seven
(7) capscrews (see figure 9-10).

c. Lift off the meter end cap (see figure
[9-11).

d. Remove the meter gear ring (sed_figurel
19-12).

\

FIGURE 9-12. FIGURE 9-13.

e. Lift off the meter gear star (seel figure
[9-13) and place it in the meter gear ring remov-
ed in step d.

f. Remove the long space (see figure 9-14).
%. Remove the splined spacer (sed_figurel

h. Lift off the second meter gear ring (see

FIGURE 9-14. FIGURE 9-15.
i. Remove the second meter gear star and

place it _in the second meter gear ring (see
figure 9-17).

CAUTION: Do not mix the ring and star gears
between the two tandem mounted
metering assemblies.

j- Remove the short spacer ?see figure 9-17)

and lift out the drive (see[figure 9-18).

FIGURE 9-18.

FIGURE 9-19.



k. Remove the porting plate (see[ figurel
9-19).

I. Place a clean wooden block across the
throat of the vise to support the spool parts.
Clamp the unit across the port face with the

control end up. Remove the four (4) capscrews
(se€l figure 9-20).

m. Hold the spool assembly down against
the wooden block in the vise and lift off the

end cap (seé figure 9-21). Inspect the mating
surfaces for leakage paths, wear, and seal
condition (see figure 9-22).

n. Remove cap locator bushing (seel figurel
9-23).

0. Place the housing on the wooden block
with the port face down (see
Holding the assembly securely, remove the

spool-sleeve assembly from the 14 hole end of

the housing (se€ figure 9-25).

NOTE: Be careful to prevent these parts from
binding as they are closely fitted and

must be rotated slightly as they are
withdrawn.

p. Place the housing in the vise, control end
up. Insert a seal ring remover tool in the upper

left port and push the check plug (with o-ring)
out of the check hole (see|figure 9-26).

g. Using a 3/16 in. (4.763 mm) hex wrench
unscrew and remove the check valve seat (see

FIGURE 9-22. FIGURE 9-23.
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figure 9-27).

r. Up-end the housing and tap slightly with
palm of hand. Hold the check valve hole
towards the lowest corner and remove the
check valve seat, ball and spring (seel figurel
9-28).

s. Push the cross pin to loosen it from the

spool-sleeve assembly (seel figure 9-29).

Remove the nylon disc at each end of the
crosspin and remove the pin.

T

FIGURE 9-31.

FIGURE 9-30.
9-8.
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t. Push the inside lower edge of the spool
so that spool moves towards the splined end
and remove it carefully from the sleeve (see
[figures 9-30]and 9-31).

u. Push the centering spring set out of the
spring slot in the spool (see_figure 9-32).
9-44. CLEANING AND INSPECTION.

9-45. At, this point all parts have been
disassembled and removed from the unit. Each
should be rinsed carefully in clean solvent.
Replace all seals when unit is reassembled.

a. Inspect all moving surfaces to insure that
they have not been scored or abraded by dirt
particles or otherwise disrupted. Smooth
burnished surfaces are normal in many areas.
Slightly scored parts can be cleaned with 600
grit abrasive paper by hand rubbing only.

b. To prepare all surfaces of the meter
section for reassembly and insure that all
edges of the parts are burr free, place a piece
of 600 grit abrasive paper face up on an
extremely flat, clean hard surface. Plate glass
is an appropriate surface. If the 600 grit paper
is new, it should first be rubbed down with a
scrap steel part to remove sharp grit which
would produce scratches. The ends of the star
gear can be used for this purpose if necessary.
Then both sides of the ring gear, both sides of
the plate, the 14 hole end of the housing and
the flat side of the end cap should be cleaned
lightly (see[figures 9-33] 9-34, and 9-35).

FIGURE 9-33.

FIGURE 9-34. FIGURE 9-35.

9-9.

c. Stroke each surface across the abrasive
several times and observe the part. Any small
bright area near an edge indicates a burr which
must be removed. Hold the part so that contact
with abrasive is as flat as possible. (Do not
push one edge down hard or the flatness will
become rounded). Check each part after 6 to 10
strokes across the abrasive. After polishing
each part, rinse clean in solvent and blow dry.
Keep these parts absolutely clean until they are
assembled.

9-46. REASSEMBLY OF STEERING CONTROL
UNIT.

a. Place housing on a clean wood block with
control end up.

b. Drop check valve spring into check hole
with large end down (see. Drop
check ball into check hole and insure that it
rests on top of the small end of the spring
within the hole (see[figure 9-36). Place the
check valve seat on hex wrench and screw it
into the check valve hole so that the machined
counterbore of the check seat is towards the
ball (seel figure 9-36).

-
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c. Torque check seat per specification (see
. Test check ball action by pushing
ball with a small clean pin against spring
force. Ball need NOT be snug against seat for

proper function.

d. Check the condition of the o-ring seal on
the check plug and replace it if necessary.
Install the check plug (with o-ring) in the check
hole with a steady pressure while rocking it

slightly so that the o-ring feeds in smoothly
without cutting (see.

e. Set control spool on the clean wooden
block with the splined end up. Position 3 pairs
of centering springs (or 2 sets of 3 each) on
the block so that notched edge is down and
arched center sections are together. In this
postion, enter one end of entire spring set into
a “bobbypin” (se€ _figure 9-39). Insert spring
set and “bobbypin” through the control spool.

f. Set the control spool with spring set and
“bobbypin” on the slotted end of the control
sleeve. The control spool has probably
expanded from the heat of the mechanic’s
hands to the point that it will not enter the
sleeve. Permit the spool to cool, while sitting
on the sleeve. Gravity will pull the spool into
the sleeve (sed_figure 9-40). Rotate the spool
slightly if necessary.

g. Bring spring slots of the spool and sleeve
In line and Insert the springs Into the sleeve.
Remove “bobbypin”, being careful not to
disturb the spring set.
<

FIGURE 9-40.

SR s S

FIGURE 9-41.

FIGURE 9-42.
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h. Center the spring set in the parts so that
they push down evenly and flush with the

upper surface of the spool and sleeve (see
h.

i. Install cross pin through spool assembly
(seel figure 9-41). Push until cross pin is flush
or slightly below the sleeve diameter at both
ends. Insert a nylon disc on_each end of the

cross pin in the sleeve (see figure 9-42).

j. Position the housing on a solid surface
with the port face down. Start the spool
assembly so that the splined end of the spool
enters the 14 hole end of the housing first (see

figure 9-43).

k. Be careful that the parts do not cock
while entering. Push parts gently into place
with a slight rotating motion (see.
Bring the spool assembly entirely within the
housing bore until the parts are flush at the 14
hole end of the housing. Do not pull the spool
assembly beyond this point or the cross pin
may drop into the discharge groove of the
housing. With the spool assembly in this flush
position, check for free rotation within the

housing by turning the spool assembly with
light finger force at the splined end.

I. Hold the parts in this flush position and
rest the 14 hole end of the assembly on the
protective block on the vise throat and clamp
lightly across the port face with the vise.

CAUTION: When changing positions of the
housing be careful to hold spool
and sleeve assembly in the housing
as they are free to slip out.

m. Position the cap locator bushing, with
large O.D. chamfer UP, partly into end of
housing (seel figure 9-45). Insure that the
bushing seats against the spool assembly.

n. Check the mounting plate and shaft seal
carefully to Insure that they are clean and in

S

FIGURE 9-43.

FIGURE 9-44.

9-10.
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good condition. Insure that the mounting plate
seal grooves are clean and smooth. Each of
these seals is slightly larger than its seal
groove so that they will be adequately retained
in service. Push each gently into place and
smooth down into seal groove with finger tip
(seel tigure 9-46).

0. The thin oil seal at the exterior of the
mounting plate is a dirt exclusion seal and
does not generally need replacement. If this is
replaced it should be pressed into the counter
bore so that the lip is directed away from the
unit.

p. Place the mounting plate sub-assembly
over the spool shaft and slide it down intoplace
over the cap locator bushing smoothly so the
seals WiII not be disrupted in assembly (see
[figure 9-47). Align bolt holes with tapped
holes Be certain that the mounting plate rests
flush against end of housing assembly so that
the cap locator bushing is not cocked and
install four (4) mounting plate capscrews (see
[figure 9-48). Torque evenly and gradually to
speC|f|cat|on The spool and sleeve are flush or
slightly below the 14 hole surface of the

control housing (see figure 9-49).

r. Clean the upper surface of the housing by
wiping with the back of a clean hand or the
butt of the thumb. Clean each of the flat
surfaces of the meter section parts as it |s
ready for assembly in a similar way (seel figurel
[9-50].

FIGURE 9-45. FIGURE 9-46.
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FIGURE 9-47. FIGURE 9-48.
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s. Place the plate over this assembly so that
the bolt holes in the plate align with the
tapped holes in the housing (se.

t. Place the splined end of the drive within
the meter gear star so that the slot at the
control end of the drive is in alignment with
the valleys between the meter gear teeth (see
. Push the splined end of the drive
through the gear so that the spline extends
about one half its length beyond the meter
gear star and hold it in this position while
installing into the unit. Note the position or
direction of the cross pin within the unit.
Rotate the meter gear star slightly to bring the
cross slot of the drive into engagement with
the cross pin and the splined end of the drive

will drop down against the plate (see[figurel
9-54).

CAUTION: Alignment of the cross slot in the
drive with alleys between the teeth
of the meter gear star determines
proper valve timing of the unit.
There are twelve (12) teeth on the
spline and six (6) pump teeth on
the star. Alignment is exactly right
in six (6) positions and exactly
wrong in six (6) positions. If the
parts slip out of position during
this part of the assembly, repeat
until you are certain that correct
alignment is obtained (see[figurel

FIGURE 9-50.

FIGURE 9-51. FIGURE 9-52.



FIGURE 9-53.

u. Place the meter gear ring on the assembly
so that the bolt holes align (se€l figure 9-55).

v. Place the small spacer in position within
the end of the meter gear star (se .

w. Place the splined spacer in the meter
gear star (se. If the splined spacer
does not drop half way into the meter gear star
(that is, one row of splined teeth in the gear

and one row above the gear), the drive has not

properly engaged the cross pin - RECHECK.

X. Place the second meter gear star on the

exposed splined teeth of the splined spacer.
A * ’ .

FIGURE 9-56.

FIGURE 9-57.
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The valleys of both meter gear stars must
match (see_figure 9-58).

y. Place the long spacer in position within

the end of the meter gear star (seelfigure 9-59).

Z. Place the meter gear ring on the assembly
so that the bolt holes align (se .

aa. Pour a small quantity of Type “A”
transmission oil in each valley of the meter

gear star (seelfigure 9-61).

bb. Place the meter end cap over the
assembly (sed figure 9-62) and install two
capscrews, finger tight, to maintain alignment
of the parts. Install all seven (7) capscrews and

bring them gradually and evenly to torque
specifications (se.

cc. Check the condition of the column
assembly, clean it, and replace on the unit
with two (2) capscrews oriented as before.
Rotate the steering shaft while bringing the

FIGURE 9-59
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FIGURE 9-61.

FIGURE 9-60.

FIGURE 9-62.

FIGURE 9-63.
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FIGURE 9-64.

FIGURE 9-65.

surfaces into contact to allow splines to
engage (sed figure 9-64). Torque capscrews per
specification (see fi .

9-47. INSTALLATION.

a. Position the power steering control unit in
the dashboard mounting (sed figure 9-6).

b. Install the two (2) mounting capscrews

(SWL_figure 9-5)).

c. Connect the four (4) hydraulic hoses to
their respective fittings as previously marked
during removal. Tighten connections to prevent
leakage.

STEERING CYLINDERS (see figure 9-66).
9-49. GENERAL.

9-48.

9-50. Two double-acting hydraulic cylinders,
one on each side of the unit, are connected to
each other so that when one extends, the other
retracts and vice versa.

9-51. The rod ends of the cylinders are
connected to the hitch and the bodies are

FIGURE 9-66.

connected to the front frame.

4-52. Since the two cylinders are identical, the
following instructions apply to both cylinders.

REMOVAL (seé figure 9-67).
a. Disconnect the hydraulic lines and plug or

cap the openings to keep out dirt and reduce
loss of oil.

9-54.

b. Remove the capscrews and anchor pins
from both ends of the cylinder.

c. Slide out both mounting pins and remove
the cylinder.

HYDRAULIC
FITTINGS

MOUNTING PIN ANCHOR PIN

BUSHING

GREASE
FITTING

FIGURE 9-67.
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1. NUT 5. ROD 9. SNAP RING

2. O-RING 6 GLAND 10. SNAP RING

3. O-RING 7. O-RING 11. O-RING

4, PISTON 8 PLUG 12. WIPER
FIGURE 9-68.

9-54. DISASSEMBLY (see figure 9-68).

a. Remove the snap rings (9) and (10).

b. Remove the hydraulic fittings from the
rod end of the cylinder (8).

NOTE: Turn the cylinder with the ports down
so that the hydraulic oil can run out of
the cylinder into a container.

c. Extract the piston (4), rod (5) and gland
(6) slowly.

d. Remove the piston nut (1) and slide the
piston (4) and gland (6) off the rod (5).

9-55. CLEANING AND INSPECTION.
a. Clean all parts in solvent.

b. Check for scratches, grooves and metal
particles in the shell. If metal particles are
found, check hydraulic oil and filter for
contamination. Change oil and filter if
necessary.

c. Remove minor scratches and grooves with
fine sandpaper and solvent.

d. Replace any defective part where the
defect cannot be removed without causing
further Impairment or defect.

e. Clean the mounting pin bushings. Replace
bushings If necessary.

9-56. REASSEMBLY (seg figure 9-68).

NOTE: Use new o-rings and wiper.

a. Wet o-rings (2, 3, 7 and 11) in hydraulic oil
or other lubricant and install them in their
respective grooves. Install the new wiper (12).

b. Slide the gland and the piston over the
rod. Install the piston nut.

c. Push the piston (4) and rod (5) into the
body to the end of the stroke.

d. Install the gland (6) making sure that the
fitting hole in the gland aligns with the hole in
the body.

e. Install the snap rings (9 and 10) and the
fitting (8).

9-57. INSTALLATION (see[figure 9-87).

a. Position the cylinder in place and install
the mounting pins.

b. Install the anchor pins and the capscrews
and lockwashers.

c. Attach the hydraulic lines to the cylinder.
Be careful to keep dirt out of the system.

d. Lubricate both pins with multi-purpose
grease.

e. Run the engine and replenish oil in the
hydraulic tank to the top of the sight gauge.

9-58. STEERING HYDRAULIC TANK.
GENERAL (seg¢ figure 9-69).

9-60. The steering system hydraulic tank is
located under the radiator in the frame. The

9-50.
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SIGH ' GAUGE

FIGURE 9-69.

tank has a filler tube, an inlet and an outlet
connection and a sight gauge. Proper oil level
is maintained just at the top of the sight
gauge.
9-61. REMOVAL.

a. Remove the hydraulic hose between the
pump and the steering control unit. Hold the
end of the hose into a container and run the
engine until the hydraulic tank is drained.
Reconnect the hose to the control unit.

b. If ballast is kept in the front compartment,
remove the ballast.

c. Remove the capscrews from the ballast
cover (see_figure 9-70).

FIGURE 9-70.

9-15.
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FIGURE 9-71.

d. Remove the tank mounting capscrews
(se .

e. Disconnect the inlet and outlet hoses,
catching the oil which remained in the hoses in
a container.

f. Cap the hoses and the connections on the
tank.

g. Remove the tank through the ballast hole.
9-62. INSTALLATION.

a. Place the tank through the front ballast
hole in its original position.

b. Replace the mounting capscrews and
lockwashers and tighten them securely (see
figure 9-77).

c. Connect the inlet and outlet hoses.
Tighten ail connections sufficiently to prevent
pressure and vacuum leaks.

d. Fill the hydraulic tank to the top of the
sight gauge with new oil.

e. Run the engine to check for leaks and
observe if there is a loss of oil supply in the
tank. Add oil until it again covers the sight
gauge.

9-63. CENTERPOINT HITCH.
9-64. GENERAL.

9-65. The centerpoint hitch between the front



and rear frames consists of a vertical coupling
to provide 35 degrees of centerpoint steering
and a horizontal coupling for 20 degrees of
oscillation between the frames. Loads are
carried on self-lubricating, non-metallic bush-
ings and thrust washers.

9-66. The horizontal coupling consists of two
(2) pins. Each pin turns in a bushing with a
thrust washer on each side.

9-67. The vertical coupling also consists of
two (2) pins and bushings, but only one thrust
washer is used with each pin. The washers are
located on the top side of the upper bushing
and on the bottom side of the lower bushing to
carry thrust loads.

9-66. REMOVAL.

NOTE: Make sure to mark the pins. Only the
two (2) vertical pins are identical.

a. Block both ends of the front and rear
units.

CAUTION: Blocking of both ends of each half
is necessary because varying ballast
distribution may cause the ends to
tip either direction.

b. Disconnect all hoses between the front
and rear units. Disconnect the steering
cylinders.

c. Remove the capscrews from the two
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FIGURE 9-72.
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FIGURE 9-73.

vertical pins (see[figure 9-72). Remove the pins
with a drift and hammer or a hydraulic jack. Be
careful not to damage the bushings.

d. Using an overhead crane or a PortaPower,
separate the two halves far enough so that the
hitch can be removed.

e. Using a tube with the same outer
diameter as the bushings and a hydraulic jack,

drive the bushings from the two (2) vertical pin
holes (se€d_figures 9-73| and 9-74).

FIGURE 9-74.
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f. Support the hitch with blocks.

g. After removing the capscrews from the
horizontal pins, force out the pins by prying
with a bar between the pin heads and the
bosses.

h. Lower and remove the hitch.

i. Inspect the bushings and remove them, if
necessary, the same way as the vertical
bushings (refer to step e).

9-69. INSTALLATION.

a. Press bushings into all four (4) holes and
lubricate them with multi-purpose grease.

b. Apply grease to two (2) thrust washers
and attach them to each side of the forward
horizontal hole (se€ figure 9-75).

c. Raise the hitch so that the horizontal
holes in the hitch line up with the holes in the
mounting bosses.

d. Lubricate pins. Using a hydraulic jack,
force both horizontal pins into place. Be
careful that they do not bind.

e. Install the lock washers and capscrews.
f. Move the two (2) halves together so that

the vertical pin holes on the front unit line up

with those on the hitch (seelfigure 9-76).

g. Lubricate and force the bottom vertical
pin with the washer Into place with a hydraulic
jack.

FIGURE 9-75.
9-17.

FIGURE 9-76.
h. Install the lock washers and capscrews.

i. Carefully align the top hole and drive the
lubricated pin with washer Into place using a
drift and hammer.

j. Reconnect the hoses and the steering
cylinders.

k. Bleed the brakes at the wheel cylinders,
and replenish any lost hydraulic oil. Fill tank to
the top of the sight gauge.



9-73. STEERING -
figure 9-78).

9-74. GENERAL.

9-75. The steering system for a C530A
equipped with the Detroit Diesel engine is
basically the same as its gasoline engine
counterpart, except for the hydraulic pump and
the flow divider. [Figure 9-78]shows a
schematic view of the steering system
components and the connecting hoses.

DETROIT DIESEL (see

9-76. OPERATION.

9-77. Fluid is transferred by the pump from the
tank to the flow divider. Controlled flow is
routed to the steering control unit, excess flow

SECTION 9
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to the inlet side of the pump and relief flow to
the outlet side of the filter.

9-78. When the steering wheel is turned, the
control unit meters fluid to the steering
cylinders. When the compactor is turned, one
piston is extended and the other retracted.
Because of the hose routing between the
cylinders, fluid enters the rod end of one
cylinder and the base end of the other
cylinder. The return fluid flows to the control
unit, where it is routed to the filter. Relief flow
from the flow divider joins the filtered flow and
returns to the tank.

9-79. STEERING PUMP (Detroit Diesel).
9-80. GENERAL.

9-81. The steering pump is a positive displace-
ment gear pump. It is located at the right rear
of the Detroit Diesel engine and is gear driven.

9-82. The pump is made up of a housing, two
(2) gears, four (4) bearings, a front cover and
a rear cover. Pressure loading the front bearing
assures correct gear-to-bearing clearance.
During pump operation, pressurized oil is
directed to an area between the front cover and

CONTROL UNIT ’ \

———

_

HYDRAULIC RESERVOIR

e

STEERING CYLINDERS

FIGURE 9-78.
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bearings, forcing them towards the gears.
Pressure from the outlet side of the pump Is
against the opposite side of the bearings.
When the two (2) pressures are balanced, a
thin film of oil exists between the gears and
bearings, and actual gear-to-bearing contact is
prohibited.

9-83. Qil is prevented from by-passing the
body and end covers by neoprene gaskets
between the components. A replaceable shaft
seal is pressed into the front cover. Communi-
cation of the high pressure and low pressure
oils between the bearings and front cover Is
prevented by a “W” shaped seal. The two (2)
pressures are separated by an o-ring and
back-up ring placed on each bearing hub and
between the bearings and cover.

9-84. DISASSEMBLY.

a. Clean pump exterior. Remove woodruff
key and capscrews. Separate rear cover from
body. Remove and discard gasket. Remove
front cover. Remove and discard front cover
gasket. Lift out “W” shaped gasket seal and
neoprene spacer (sed_figure 9-79). Drive out
shaft seal.

b. Mark relative position of front and rear
bearings and body (seel figure 9-80). Do not
scratch. Use Prussian blue for marking of all
pump parts. Push on rear of gear shafts until
front bearings are free of the housing (see
[figure 9-81). Remove bearings. Mark relative
position of gears, then extract gears. Match
mark and remove rear bearings.

% SHAPFD
SEAL

Match
Mok

. Bearings
-H"

FIGURE 9-80.
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FIGURE 9-79.
9-19.

FIGURE 9-81.
9-85. CLEANING AND INSPECTION.

a. Clean all parts thoroughly in cleaning
solvent.

b. Check gears and shafts for nicks, burrs,
cracks, or chipping. Discard defective com-
ponents.

c. Examine gear chamber of body for
contact between gears and body, especially the
Intake cavity of the body. Although wear of
more than 1/64 of inch (.397 mm) is abnormal,
it is not critical if the bearings are not
defective. The intake cavity is shown in[figure]
9-82.



d. Inspect the body and bearing for
Irregularities of the bore caused by bearing
attempting to turn or signs of working (see
[figure 9-63).

e. Examine bearings and body for scratches
and pitting (see Lfigure 9-84)l Use fine
sandpaper on a surface plate to dress out any
slight imperfections of bearings. Do not
attempt to remove deep scratches or gouges.
iIIustrates method of dressing the
bearing. Check bearing bores for concentricity
or smearing (see figure 9-86). Place bearings in
their respective positions in the body and
check clearance between bearing flats. Under
no circumstances should these clearances
exceed specifications.

SECTION 9
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Use A
: Figure 8 ®
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Dressing Gear to Bearing Surface

FIGURE 9-85.

FIGURE 9-83.

FIGURE 9-86.

f. Check milled seal and gasket recesses of
the cover for any obstruction that would
prevent normal seating. Make sure Internal
threads of front cover and threads on
capscrews are in good conditions.

REASSEMBLY (se¢ figure 9-87).

a. Apply a light coat of non-hardening
gasket cement to the bore in the front cover.
Press new shaft seal into the bore and wipe off
excess cement. Stake seal in three places.

9-86.

NOTE: Generously lubricate all parts with SAE
10W oil during pump assembly.

9-20.
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1. CAPSCREW 6. GASKET SEAL
2. LOCKWASHER 7. SHAFT SEAL
3. FRONT BEARING g FRONT COVER
4. GASKET 9. KEY
5. SPACER 10. DRIVE GEAR

. DRIVEN GEAR
. BODY

. REAR COVER

. REAR BEARING

FIGURE 9-87.

b. Install front bearing, gears and rear
bearings in their respective positions. Make
sure all marks previously made during
disassembly are aligned.

c. Position gasket, spacer and “W” shaped
gasket seal in front cover recesses.

d. Assemble front and rear cover to the
body, being careful that the “W” gasket seal
retains its position in the recess of the front
cover. Tighten capscrews to specified torque.

NOTE: The pump rotation is identified by an
arrow stamped on the pump body.
When assembling the pump, the front
cover (drive end of the pump) should
be located on the “arrow” end.

9-87. INSTALLATION.

a. Check engine RPM to see that pump will
not be run beyond maximum design speed.
Erratic high idle speed is probably caused by
dirty or faulty governor.

b. Check all hoses for frayed, worn or soft
spots. Replace as necessary to prevent filling
system with foreign matter. A soft suction line
may collapse and cause pump damage or
failure.

c. Clean the entire hydraulic system by
draining and refilling with clean oil of proper
specifications. Change the hydraulic filter.

9-21.

d. Start engine at 1,000 RPM for at least 10
minutes after the pump has been primed, then
check for abnormal hot spots. If any particular
area is hot, disassemble and inspect

f. Adjust pressure relief valve to specified
pressure. Operate the unit, turning it in one
direction, then in the other, several times.
Check for abnormal hot spots. If no hot spots
are felt, the unit may be placed in service.
Otherwise, disassemble, inspect and repair the
pump as necessary.

9-88. FLOW DIVIDER (Detroit Diesel).
9-89. GENERAL.

9-90. The flow divider is mounted on top of the
powershift transmission. Four hoses are routed
to and from the flow divider.

9-91. The unit consists of a body, a pressure-
compensated piston and a pilot operated relief
valve.

9-92. Port “P” is for pump supply hose. Port
“CF” is for controlled flow and is connected to
the steering control unit at the dashboard. Port
“EF” is for excess flow and is connected to the
inlet fitting of the pump. Port “S” is for relief
flow and is connected to the outlet fitting on
the steering oil filter.

9-93. OPERATION (sw|figure 9-88).

9-94. At low pump speed, with input flow
equal or less than set controlled flow, all flow
is directed to the controlled flow “CF” port.
The pressure-compensating piston prevents or
blocks any flow to the excess flow port.
Controlled flow in this situation may be used
up to the full integral relief valve pressure;
however, the rate of controlled flow will
decrease if the input flow decreases.

9-95. When input flow is increased, the
pressure-compensated piston, in maintaining a
fixed pressure drop across the orifice, moves
further away from its stop position to allow
fluid to flow from the input port to the excess
flow “EF” port in maintaining the set
controlled flow.

9-96. The pilot operated relief valve is factory
set to 1500 + 50 PSI (105.5 £ 3.5 kg/cm)
and cannot be adjusted. This valve relieves
excessive pressures due to shock loads or
other causes.

9-97. REMOVAL.
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a. Remove all hydraulic lines from the flow
divider and cap all openings.

b. Unscrew mounting capscrews and remove
flow divider from mounting bracket.

DISASSEMBLY (seé figure 9-88).

CAUTION: The piston end cap is spring
loaded.

9-98.

a. Remove end cap, spring and piston.

b. Remove relief valve assembly. If further
disassembly of the relief valve is required,
follow these steps:

(1). Remove the spring loaded end cap and
remove the spring and pin.

(2). Push the piston out of the housing by
inserting a small drift into the hose end of
the housing. Removal of piston may be
difficult because the o-ring has to slide past
threads.

9-99. INSPECTION.

a. Clean all parts thoroughly.

b. Check bores and spools for nicks and
scratches. Spools must slide freely in their

bores.

c. Ports and orifices must be free of
obstructions.

9-100. REASSEMBLY AND INSTALLATION
(sed figure 9-88).
NOTE: Replace and oil all o-rings.
a. Insert the relief valve piston into the
relief valve housing. Insert the pin into the
piston (the short side goes into the piston) and

the spring. Screw the end cap into relief valve
housing.

b. Screw the relief valve housing assembly
into the flow divider.

c. Install the piston, spring and cap.

d. Install the mounting capscrews.

e. Connect the hydraulic lines.
9-101. ADJUSTMENT.
9-102. The relief valve is factory set 1500 + 50
PSI (105.5 + 3.5 kg/cm®). Do not try to adjust

or repair the relief valve, but replace the whole
valve.

9-22.
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10-1. GENERAL.

10-2. This section contains overhaul instruc-
tions for the components of the brake and rear
wheel assemblies. The overhaul instructions
include removal, disassembly, cleaning, inspec-
tion, reassembly and installation procedures.
Design specifications are given in

and a troubleshooting guide is presented in

10-3. SERVICE BRAKE SYSTEM.
10-4. GENERAL.

10-5. The service brake system consists of a
master cylinder assembly, four brake cylinder
assemblies and the necessary lines and
connections. The master cylinder and brake
cylinders are fitted with pistons which act as a
seal to maintain pressure and to prevent loss
of brake fluid.

10-6. Pressing the brake pedal moves the
piston within the master cylinder, thus
displacing the brake fluid from the master
cylinder through its outlet orifices, tubing and
connections into the wheel cylinders. The
non-compressible brake fluid enters each of the
wheel cylinders, causing the cylinders piston
to move outward and actuate the brake shoes.
As the force on the pedal is Increased, greater
hydraulic pressure is built up within the wheel
cylinders and, consequently, greater force is
exerted against the shoes.

10-7. When the pressure on the pedal is
released, the brake shoe retracting springs
return the brake shoes to their normal released
position. The return movement of the brake
shoes, in turn, causes movement of the wheel
cylinder pistons toward their release position,
thus forcing the fluid back through the tubing
into the master cylinder.

FILLER PLUG

FILLER
PLUG
RESERVOIR ‘
INTAKELF - -FLUID LEVEL--
BOOT : BY-PASSE

.......

—

CHECK
VALVE
PISTON PRIMARY ..
CUP
PISTON STOP PLATE
LOCK WIRE

PUSH ROD

FIGURE 10-1.
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10-8. MASTER CYLINDER.
10-9. GENERAL.

10-10. The master cylinder is bolted to the
center of the rear panel of the cockpit in a
horizontal position.

10-11. REMOVAL.

a. Remove the floor plate.

b. Disconnect the hydraulic line from the
cylinder and plug or tape the opening.

c. Disconnect the pedal return spring.

d. Remove cotter key and slide the pin out
that mounts the cylinder actuator rod to the
lever.

e. Remove the mounting capscrews and
remove master cylinder.

DISASSEMBLY (seel figure 10-1)).

a. Thoroughly clean the exterior of the
cylinder with denatured alcohol.

10-12.

b. Remove the filler plug and gasket. Empty
the reservoir.

c. Place the cylinder in a vise equipped with
soft jaws. Remove the rod end and push rod as
an assembly.

d. Remove the cylinder boot and the brake
line fittings.

e. Carefully snap the lock ring out of the
groove in the cylinder bore.

WARNING: While removing the look wire, keep
pressure against the piston. The
internal parts are spring loaded
and when the lock wire is
removed, the parts could be
released with considerable force.

f. Remove the piston stop plate, piston,
primary cup, spring, and check valve.

10-13. CLEANING AND INSPECTION.

10-14. Clean all parts in denatured alcohol
making sure there Is no trace of dirt, sludge,
metal particles, or other foreign materials on or
In the cylinder components.

NOTE: Do not use mineral base solvents to
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clean cylinder components, as they will
attack and deteriorate rubber parts.

10-15. Hold cylinder toward a strong light and
sight through cylinder bore. Inspect wall for
pitting and scratches. If any of these or other
defects are noticed, hone the cylinder wall.

10-16. Measure if cylinder bore diameter is
1-1/8 inch (28.58 mm). Discard cylinder if
diameter is increased to .005 inch (.127 mm)
over standard. Pressure marks and discolora-
tions may be polished out with crocus cloth.
Make sure intake and by-pass ports are open.

The by-pass port may be probed with a soft
iron wire (see.

NOTE: Burrs in the by-pass port are caused by
honing the cylinder wall and probing
the by-pass port. These must be
removed. Otherwise, the primary cup
may be damaged during assembly or
brake operation.

10-17. Check piston bearing surface for
scratches or corrosion and rubber parts for
swelling, softening and ‘tackiness. The spring
must be free of corrosion and pits. Make sure
the vent in the filler cap is open.
10-18. REASSEMBLY (sed_fiqure 10-1).

a. Always use the repair part kit listed in the
Hyster parts manual. Installation of “will fit”
parts is not recommended.

b. Lubricate all of the master cylinder
internal parts with clean brake fluid prior to
reassembly.

c. Make sure that all burrs are removed from
the cylinder housing bore before installing new
parts. Make sure that the bore is clean.

d. Install the check valve, spring, primary
cup, piston, and piston stop plate.

e. Keeping pressure on the piston, carefully
install the lock ring into the groove of the
cylinder bore.

f. Place the cylinder in a vise equipped with
soft jaws. Install the brake line fitting using
new gaskets. Install the push rod and rod end
assembly.

g. Install the filler plug, using a new gasket.

h. After the cylinder has been assembled,
10-2.
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purge it with clean hydraulic fluid. To purge
the cylinder:

(2). Fill the reservoir with fluid. Work the
piston through the entire stroke until fluid is
forced from the fitting end of the cylinder.

(2). Fill the reservoir with fluid. Work the
fitting hole, continue to work the piston until
at least 1/4 pint (.118 Itr.) of fluid is expelled
from the fitting hole. Throughout the
purging, keep sufficient fluid in the reservoir
to prevent air from being pumped into the
cylinder.

(3). Cap fitting end of cylinder. Then fill
reservoir.

(4). Place a new gasket on the filler cap and
screw the cap into the reservoir.

10-19. INSTALLATION.

a. Attach the master cylinder with the
capscrews, lockwashers and nuts.

b. Attach brake lever by installing the round
pin. Secure them with a cotter pin.

c. Connect the hydraulic line.
d. Install the pedal return spring.

10-20. ADJUSTMENT (see|figure 10-2).

a. Loosen both rod ends on linkage rods at

#2 ADJUST CYLINDER
ROD UNTIL ROD
BOTTOMS ON PISTON

THEN BACK
OFF %2 TURN.

base of pedal.
X
Wb

#1 ADJUST ROD UNTIL

PEDAL IS VERTICAL.

FIGURE 10-2.
10-3.

b. Adjust rod ends to allow pedal a vertical
position. Tighten rod ends.

c. Loosen master cylinder rod end and screw
rod in until contact is made with the piston
(very light pressure). Back off rod 1/2 turn.

10-21. OUTSIDE REAR WHEELS.

10-22. GENERAL.

10-23. There are five (5) wheels attached to the
rear unit. Four (4) identical internal expanding
brakes act on the four (4) outside wheels. The
two (2) oscillating wheels on each side of the
center wheel are pin mounted. The center
wheel is separately mounted and is spring
adjusted. It will be described in detail later.

10-24. The removal and installation procedures
for each outside rear wheel assembly are
identical.

10-25. REMOVAL OF OUTSIDE REAR WHEEL
ASSEMBLY.

a. Block up the rear unit far enough to take
the load off the rear wheels and the mounting

pin.

b. Disconnect the brake hose clamps from

the frame (seel figure 10-3).

NOTE: It is not necessary to disconnect the
" & . sn-(‘ -

CLAMPS

ks
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FIGURE 10-3.



FIGURE 10-4.

brake lines unless the wheel assembly
is rolled away from the unit.

c. Remove the pin retaining capscrews and
the pin (seel figure 10-4).

d. Raise the frame high enough so that the
axle will clear the mount. Remove the thrust
washers and roll out the wheel assembly
toward the hitch.

CAUTION: The axle may turn with the wheels
as the wheels roll. This can sever
the brake tube if it was not
disconnected from the hose.

10-26. CLEANING AND INSPECTION.

a. Inspect the bushings for cuts. If they have
to be replaced, drive the old bushings out and
the new bushings in with a round of the same
diameter as the bushing and a hammer. Lube
the inside of the hole before installing the
bushings.

b. Inspect the thrust washers for wear.

10-27. INSTALLATION.

a. Jack up the rear unit far enough that the
rear axle will clear the mount when the wheel
assembly is rolled in place from the hitch side
of the rear frame.

SECTION 10
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NOTE: The flat machined part of the axle is
on top.

b. Lower the frame so that the hole in the
mount and the axle line up.

c. Grease and install the thrust washers
between the axle and the mounts (seel figurel

d. Grease the pin and install it making sure
that it does not bind and damage the
bushings.

e. Install the lockwashers and capscrews
?réddtorque them to 80 ft.-Ibs. (11.06 kg-m)
ubed.

oL Sl
N

FIGURE 10-5.
10-28. WHEEL BRAKES.
10-29. REMOVAL OF WHEEL BRAKES.

NOTE: To work on the outer brake alone, only
the outboard wheel needs to be
removed. To service the inner brake
assembly, the whole wheel assembly
has to be removed as described under
OUTSIDE REAR WHEELS - Removal.

a. Remove the wheel nuts and the wheael.
b. Remove the brake lines.

c. Remove the grease cap, cotter pin, wheel
10-4
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nut and washer.

d. Remove the outer bearing (see_figurel
[10-6).

e. Slide the brake drum and hub off the axle.

f. Remove the brake assembly by removing
the mounting capscrews.

RETRACTION
SPRING

HOLD DOWN PIN,
CUP 8 SPRING ./ (
s

SCREW

FIGURE 10-7.
10-5.

10-30. DISASSEMBLY OF WHEEL BRAKES
(seel figure 10-7).

a. Remove the two (2) retraction springs
from the anchor pins.

b. Remove the spring and adjusting screw
assembly.

c. Remove the hold-down cup so that the
hold-down pin can be rotated and removed
with the spring.

d. Remove the brake shoes.
e. Remove the wheel cylinder.

10-31. CLEANING AND INSPECTION.

10-32. Use solvent to clean all metal parts,
except the brake shoe assemblies. The shoe rib
and table can be wiped with solvent dampened
cloth. No solvent should get on the lining.
Since solvent may not readily remove brake
fluid residue, use denatured alcohol for this
purpose.

10-33. Examine drums for cracks, heat checks,
and deep grooves. The drums should not be
bell-mouthed or barrel-shaped nor should any
mounting holes be elongated. If any of these
exist, the drums should be replaced. Glaze on
drums, otherwise in good condition, can be
removed by sanding with coarse sandpaper.

10-34. The brake shoe linings should be
replaced if worn almost to the table or if the
bonding agent is failing. Do not attempt to
save lining with deep scores or soaked with
either grease or brake fluid.

NOTE: The wheel cylinder should be over-
hauled whenever brake linings are

replaced. Refer td figure 10-9 for parts
arrangement’
10-35. Check all springs and shoe hold-down
parts. Discard any part that is broken, rusted,
twisted, nicked or appears fatigued.
10-37. Check backing plate for distortion.

10-37. Inspect the tapered roller bearings on
the axle for wear and replace if necessary.

NOTE: The brake shoe abuttments should be
lightly coated with brake lubricant.

10-38. Inspect the brake drum for replacement



or turning before reassembly.

10-39. REASSEMBLY OF WHEEL BRAKES
(seel_figure 10-7).

a. Install the wheel cylinder.

b. Replace the brake shoes and install the
hold-down pins, cups and springs.

c. Install the bottom spring and adjusting
screw assembly.

d. Install the retraction springs.
10-40. REAR WHEEL HUB INSTALLATION.

a. Install the brake assembly with lock-
washers and capscrews. Torque to 65 ft.-Ibs.
(8.98 kg-m).

b. Pack the inner bearing with grease and
install it.

c. Install a new grease seal in the brake
drum and hub. Install drum and hub.

d. Pack the outer bearing and install it.
Install the washer and locknut.

10-41. CENTERING BRAKE SHOE ASSEMBLY
a. Center brake assembly in the drum.

b. Loosen anchor pin nut.

c. Expand shoes by taking up on adjusting
screw until drum can barely be turned by
hand.

d. Tap backing plate near anchor pin to
center shoes in the drum.

e. Torque anchor pin nut to 175 ft.-lbs.
(24.19 kg-m).

f. Back off on adjusting screw until brake is
just free of drag (10-12 clicks).

10-42. REAR WHEEL INSTALLATION.

a. Place the wheel in position and tighten
wheel lug bolts or nuts to 50% of the
recommended torque value, using an alternat-
ing sequence as shown in_Section 8[ figure
8-43. Recommended torque is 80 ft.-lbs. (11.06
kg-m).

b. Repeat the sequence, and tighten to 75%
of the recommended torque value.
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c. Repeat procedure until full torque is
obtained.

d. Place unit in operation and recheck
torque after 8 hours of operation. If torque is
less than recommended value, retighten to
proper specification.

10-43. WHEEL BEARING ADJUSTMENT.

a. Torque locknut to 150 ft.-Ibs. (20.73 kg-m)
while rotating wheel hub. Back off locknut
until wheel hub turns freely with no end play
(torque on locknut at this point should be less
than 20 ft.-lbs. (2.76 kg-m)). Retorque to 25
ft.-lbs. (3.46 kg-m) and turn to next position
where cotter pin can be installed.

b. Install grease cap. Bleed the brakes.

10-44. BLEEDING BRAKES WITH PRESSURE
BLEEDER.

a. Remove the master cylinder fill plug_and
attach the pressure brake bleeder (seel figurel
10-8).

FIGURE 10-8.

b. Jack up the rear frame so that the rear
wheel assemblies can be oscillated. This is
necessary to get to the bleed port on the
backing plate.

c. Loosen the bleed screw and allow brake
fluid and air to escape. Continue until only
brake fluid is flowing from the bleed screw.
Tighten the bleed screw.

10-6.
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NOTE: It will be easier to reach the bleed
screws if a long reach 7/16 inch wrench
is used.

d. Repeat step c for all bleed screws.

10-45. WHEEL BRAKE CYLINDERS (see
figure 10-9).

There are four (4) wheel brake cylinders. For
removal refer to WHEEL BRAKES - Removal
and Disassembly.

FIGURE 10-10.

FIGURE 10-9.
10-46. CENTER WHEEL.

NOTE: To remove the center wheel, the left
rear wheel assembly must be removed
as described under OUTSIDE REAR
WHEELS - Removal.

10-47. CENTER WHEEL REMOVAL.

a. After removing the left rear wheel
assembly, remove the wheel nuts and the
center wheel.

b. Remove the mounting pin capscrews (see
and remove the pins (see[figurel
PIVOT
BLOCK

c. Remove the wheel support bracket with

the spring, pin and pivot block. ST
pring. b P fSUPPORT
d. Remove the thrust washers. BRACKET

10-48. DISASSEMBLY.
FIGURE 10-12.

10-7.



a. Remove the spring, pin and pivot block
from the wheel support bracket (seel[ figure]
10-12).

b. Remove the grease cap, locknut, washer
and outer bearing from the axle (seelfigurel
10-13).

c. Remove the hub (sed figure 10-14).

d. Remove the inner bearing and the grease
seal.

FIGURE 10-13.

FIGURE 10-14.
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e. If the bushings have to be replaced, drive
them out with a round and hammer (see[figurel
10-15).

10-49. CLEANING AND INSPECTION.

a. Clean all parts in solvent or denatured
alcohol.

b. Inspect the bearings and races for wear,
nicks and burrs. Replace bearings if necessary.

FIGURE 10-15.

10-50. REASSEMBLY.

a. Pack the inner bearing and install it in the
hub.

b. Install the grease seal in the hub.
c. Slide the hub over the axle.

d. Pack the outer bearing and install it and
the washer and locknut. Bend the cotter pin.

10-51. CENTER WHEEL BEARING
ADJUSTMENT.

a. ‘Torque locknut to 150 ft.-Ibs. (20.73 kg-m)
while rotating wheel hub. Back off locknut
until wheel hub turns freely with no end play.
Torque on locknut at this point should be less
than 20 ft.-lbs. (2.76 kg-m). Retorque to 25
ft.-Ibs. (3.46 kg-m) and turn to next position
where cotter pin can be installed.

10-8.
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b. Install the grease cap.
10-52. INSTALLATION.

a. Install the lubed thrust washers. One
goes against the inside of rear mounting boss
and the other against the inside of the front
mounting boss (sed figure 10-16).

b. Assemble the spring, pin and pivot block
and rest them in the wheel support bracket

(seelfigure 10-12).
c. Install the whole assembly.

d. Install the mounting pins and secure
them with lockwashers and capscrews. Torque
to 30 ft.-Ibs. (4.15 kg-m).

e. Install the wheel.
10-53. ADJUSTMENT.

NOTE: Spring adjustment depends on the rear
ballast load.

a. Place the compactor on a flat, even
surface.

b. Load compactor to desired weight.

c. Loosen jam nut and turn adjusting screw
until the center wheel is vertical (using wheel
rim for reference point - see[figure 10-17).

d. Tighten jam nut.
e. Readjust when ballast weight is changed.

NOTE: If the wheel is tilted to the right, it Is
loaded too much. If it tilts to the left, it
is not sufficiently loaded.

10-54. PARKING BRAKE.
10-55. GENERAL.

10-56. The parking brake is of the Internal
expanding shoe type, mechanically actuated by
means of a cable and linkage.

10-57. The brake drum and shoe assembly is
mounted to the rear of the transfer box under
the cockpit floorboard. An over-center hand-
lever, mounted to the right side frame under
the cockpit floor plate, actuates the two
internal expanding shoes. An adjustable knob
on the end of the lever allows for quick and
accurate brake adjustment.

10-9.

FIGURE 10-17.

10-58. The parking brake is for static parking
only. Braking of a moving vehicle should be
done with the rear wheel brakes.

10-59. REMOVAL AND DISASSEMBLY (see
flgure 10-18).

a. Remove the floor plate.

b. Remove the brake drum locknut. Release
the brake and remove the brake drum.

c. Remove the spacer seated around the
splined brake shaft.

d. Disconnect and remove the brake return
springs. Remove the brake shoes.


Logsa LOGSA
FIGURE 10-16
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FIGURE 10-18

e. Lift out the brake shoe actuating lever and
disconnect it from the brake cable.

f. Remove the nylon bushings from the
brake shoe actuating cranks.

g. Remove the backing plate.
10-60. CLEANING AND INSPECTION.

a. Use solvent to clean all metal parts,
except the brake shoe assemblies. The shoe rib
and table can be wiped with solvent dampened
cloth. No solvent should get on the lining.

b. Examine drum for cracks, heat checks
and deep grooves. The drums should not be
bell-mouthed or barrel-shaped, nor should the
mounting holes be elongated. If any of these
exist, the drum should be replaced. Glaze on
the drum, which Is otherwise In good
condition, can be removed by sanding with
coarse sandpaper.

c. The brake shoe linings should be replaced
if worn almost to the table or if the bonding
agent is falling. Do not attempt to save lining
soaked with oil or with deep scores.

d. Check springs and discard them If
broken, rusted, twisted, nicked or appear
fatigued.
10-61. REASSEMBLY (seq_figure 10-18).

a. Install backing plate with the actuating

lever depression at the top. Torque capscrews
to 30 ft.-Ibs. (4.2 kg-m).

b. Install the nylon bushings on the brake
shoe actuating cranks. Connect the actuating
lever to the brake cable and position the lever
so that Its arm lies in the backing plate
depression.

c. Position brake shoes on the backing plate
and actuating cranks.

10-10.
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d. Connect brake shoe return springs in
slots nearest the backing plate.

e. Install the spacer on the splined shaft and
bottom the spacer against the exposed
bearing.

f. Install a new oil seal on the brake drum
hub. Carefully push the brake drum on the
splined shaft, over the brake assembly, until
the hub bottoms.

g. Install the hub locknut and tighten. Set

the hand brake and torque locknut to 100
ft.-lbs. (13.82 kg-m) minimum. Back off one

10-11.

slot and install cotter pin.
10-62. ADJUSTMENT.

10-63. Normally the parking brake requires
only one adjustment, which can be made b

turning the knob on the handlever (seelﬁ
[10-18)). Turn the knob clockwise to obtain more
braking power and counterclockwlse when the
lever cannot be pulled up into locking position.

10-64. Whenever the hand lever is used to
adjust the parking brake, It should be In the
released position. Push the hand lever down to
release the brake.



11-1. GENERAL.
11-2. This section contains a description of the
water spray system for the C530A Compactor.

11-3. Design specifications are presented in

and a troubleshooting guide is
[Section 5]

presented in
11-4. PRESSURE SPRAY SYSTEM.
11-5. DESCRIPTION (seelfigure 11-2).

11-6. Gravity feeds the liquid from the tank to
a solenoid valve, through the valve (when
energized by the electrical circuit) and to the
liquid pump. Since the pump and motor are
activated at the same time as the solenoid
valve, the liquid Is pressurized and flows to the
spray manifold.

11-7. The water spray system consists of a
tank, inlet screen, sump strainer, solenoid
valve, pump, motor, drain cock, drum spray
manifold and spray nozzles. The tank features
an access cover for cleaning the tank and
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sump strainer when required. Also a drain plug
is located in the bottom of the tank for
flushing or draining the tank.

WATER SPRAY PUMP (see figure 12-4).

11-9. The water spray pump consists of an
impeller, seal, main housing and an end
housing. It is a centrifugal type pump which
maintains flow under pressure of about 10 PSI
(0.7 kglcm?).

11-8.

11-10. STRAINER.

11-11. GENERAL.

11-12. This strainer assembly is located inside
the tank and connected in series with the
pump and shut-off valve.

11-13. The inlet straining element is made of
40x36 mesh .0095 inch (.2413 mm) thick
stainless steel wire. This is fine enough to
remove objects large enough to damage or
plug the water system.

" ]

e
[ @ WATER TANK
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N STRAINER ——
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SPRAY MANIFOLD
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FIGURE 11-1. GRAVITY WATER SPRAY SYSTEM.
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FIGURE 11-3.

11-14. MAINTENANCE.

11-15. The Inlet end sump strainers should be
cleaned as often as necessary to assure an

unrestricted flow of water to the pump. Local
conditions and water source determine the
service schedule.

NOTE: To prevent water draining from the
tank, close the manual valve. Make
sure the manual valve Is open before
spraying Is attempted.

11-16. PUMP AND MOTOR.

11-17. GENERAL.

11-18. Located directly below the floor plate
are the water spray pump and motor (see

‘figure 11-2).

11-19. The pump and motor Is a single
assembly, combining an electric motor with a
small Impeller type pump.



11-20. REMOVAL.

a. Remove the driver compartment floor
plate.

b. Disconnect the ground and hot wires.

c. Disconnect the inlet and outlet hoses
from the pump.

d. Remove the mounting nuts.
e. Lift out the pump motor assembly.
11-21. DISASSEMBLY.

a. Remove the two (2) pump-to-motor
mounting capscrews and lift off pump.

b. Remove the eight (8) pump cover screws

(seel_fiqure 11-4).
c. Remove the brass impeller.
d. Remove the impeller seal.
e. Inspect all parts for wear, nicks, cracks or

other signs of impending failures. Replace as
necessary.

11-22. REASSEMBLY.
a. Install the impeller seal.
b. Insert the brass impeller.
c. Align gasket and pump cover with their

mounting holes in the housing. Insert cover
screws and tighten securely.
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FIGURE 11-4.

d. Mount the pump on the motor and check
for free pump rotation by operating the motor.

11-23. INSTALLATION.

a. Position pump-motor assembly on the
frame. Connect the ground wire and tighten the
mounting nuts.

b. Connect inlet and outlet hoses to the
pump.

c. Connect the hot wires to the pump.
d. Operate the pump and check for leaks.

e. Replace operator compartment floor plate.

11-3.
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12-1. GENERAL.

12-2. This section contains a description and
overhaul Instructions for the tire Inflation
system for the C530A Compactor.

12-3. Design specifications are presented in
and a troubleshooting guide is
presented in

12-4. The tire inflation system is installed only
on units which are equipped with a

Detroit Diesel engine. With this system the
operator can vary tire pressure while the unit is
in motion, thereby varying ground contact
pressure.

12-5. The system consists of the following
components which will be discussed in detail:

1. Compressor

2. Two air tanks and safety valve
3. Air pressure regulator

4. Air pressure gauge

5. Tire safety valve

6. Quick release valve

7. Pressure holding valve

12-6. COMPRESSOR.
12-7. DESCRIPTION.

12-8. The compressor which delivers air to the
tires is watercooled and is lubricated from the
engine oil system It has a capacity of 7-1/4
cubic feet (.205 m®) per minute at 1250 RPM.

12-9. The compressor is mounted at the front
right side of the engine. It is belt driven by the
crankshaft pulley.

It has automatic type inlet valves. Their
unloading mechanisms are located in the
cylinder block.

12-10. OPERATION.

12-11. GENERAL (see¢ figure 12-2).

12-12. The compressor runs whenever the
engine runs. But air compression is controlled
by a governor which stops or starts the
compression of air by loading or unloading the
compressor in conjunction with Its unloading
mechanism. This is done when the air pressure
in the system reaches the desired maximum or
minimum pressures.
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12-13. INTAKE AND COMPRESSION (Loaded)
(see[figures 12-3 and 12-4).

During the downstroke of the piston, a slight
vacuum, created above the piston, causes the
inlet valve to move off its seat. Atmospheric air
is drawn in through the compressor intake, by
the open iniet valve, and on top of the piston.
As the piston starts its upward stroke, the air
that was drawn in on the downstroke is
compressed. Air pressure on top of the inlet
valve, plus the force of its spring, return the
inlet valve to its seat. The piston continues its
upward stroke and compresses the air
sufficiently to overcome the discharge valve
spring and unseat the discharge valve. The
compressed air then flows by the open
discharge valve, Into the discharge line and on
to the reservoir.

12-14. As the piston reaches the top of its
stroke and starts down, the discharge valve
spring returns the discharge valve to its seat.
This prevents the compressed air in the
discharge line from returning to the cylinder
bore as the intake and compression cycle is
continued.

12-15. NON-COMPRESSION (Unloaded) (see
figure 12-5).

12-16. When the air pressure in the reservoir

12-2.
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reaches the high pressure setting of the
governor, the governor opens, allowing air to
pass from the reservoir through the governor
and into the cavity beneath the unloader
pistons. This lifts the unloader pistons and
plungers. The plungers move up and hold the
inlet valves off their seats.

12-17. With the inlet valves held off their seats
by the, unloader pistons and plungers, air is
merely pumped back and forth between the two
cylinders. When air is used from the reservoir
and the pressure drops to low pressure setting
of the governor, the governor closes and In
doing so exhausts the air from beneath the
unloader pistons. The unloader saddle spring
forces the saddle, pistons and plungers down
and the inlet valves return to their seats.
Compression is then resumed.

12-18. LUBRICATION.

12-19. Oil from the engine is forced through the
oil passage in the crankshaft and out around
each connecting rod journal. The turning
motion of the crankshaft throws the oil, which
is forced out at the journals, against the
cylinder bores and crankcase walls, lubricating
the bores and crankshaft bearings.

12-20. The die cast aluminum connecting rods
are drilled at the top of the rods. The wrist
pins and bushings are lubricated by oil
dripping from the drip-boss on the piston into
a catch funnel at the top of the rod and
through the drilled passage to the bushings
and pins.

12-21. REMOVAL.

a. Drain the air system.

b. Drain the engine coolant,
block and cylinder head.

compressor

c. Disconnect ail hoses from the compressor
and cap all openings.

d. Remove the mounting capscrews. Remove
the bolt from the pulley and lift out the
compressor.

12-22. PREPARATION FOR DISASSEMBLY.

a. Clean compressor exterior of road dirt and
grease, using a good cleaning solvent.

b. Before complete disassembly, mark the
following items to show their relationship:



(1). The cylinder block and crankcase.
(2). End cover and crankcase.

(3). Position of crankshaft in relation to
crankcase.

(4). Cylinder head and block.
12-23. DISASSEMBLY.

12-24. DISASSEMBLY OF CYLINDER HEAD
(seelLfigure 12-6

a. Remove capscrews and lift off cylinder
head. If necessary, tap it with a soft hammer
to break gasket joint.

b. Remove inlet valve springs from the head
and inlet valves from their guides in the block.

c. Scrape off cylinder head gasket from
cylinder head and block.

d. Remove discharge valve cap nuts and lift
out discharge valve springs and valves. The

J-242
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valve seats can be removed: Their removal is
not necessary unless they are badly worn or
nicked.

12-25. DISASSEMBLY OF CONNECTING ROD
ASSEMBLY (seelfigure 12-7).

a. Straighten prongs of connecting rod bolt
lockwashers and remove bolts, lockwashers
and bearing caps.

b. Push piston with connecting rods attached
out the top of the cylinder block.

c. Replace bearing caps.

d. To remove pistons from connecting rods,
remove wrist pin lock wires and press wristpins
from pistons and connecting rods.

e. Remove capscrews securing end cover at
drive end of crankshaft.

12-26. DISASSEMBLY OF CRANKCASE (see)
[figure 12-8).

a. Remove end cover and oil seal. Remove
end cover gasket. Replace oil seal after
cleaning end cover.

b. Remove capscrews that hold the opposite
end cover to the crankcase. Remove end cover
and gasket.

If the crankcase has a shoulder for
positioning of the crankshaft, the
crankshaft can be removed through one
end only.

NOTE:

c. Press the crankshaft and ball bearings
from the crankcase and press the bearings
from the crankshaft.

12-27. DISASSEMBLY OF CYLINDER BLOCK

(seelfigure 12-7).

a. Remove the capscrews securing cylinder
block to crankcase. Separate crankcase and
cylinder block and scrape off gasket.

b. Remove unloader spring, spring saddle
and spring seat from cylinder block.

c. Remove unloader guides and plungers.
With the use of shop air, blow unloader
pistons out of cylinder block unloader piston
bores.

d. Remove inlet valve guides. Remove inlet
12-4,
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valve seats only if they are worn or damaged
and are being replaced. Unloader bore
bushings should be inspected, but not
removed unless they are damaged.

12-28. CLEANING, INSPECTION AND REPAIR.

12-29. CLEANING.

a. Clean all parts in solvent before inspection.

b. Remove all carbon deposits from dis-
charge cavities and all rust and scale from
cooling cavities of cylinder head body. Scrape
all foreign matter from body surfaces and use
air pressure to blow dirt particles from all
cavities.

c. Discharge valves can be dressed by
lapping them on a piece of fine crocus cloth on
a flat surface, provided they are not excessively
worn.

d. Clean carbon and dirt from inlet and
unloader passages. Use air pressure to blow
carbon and dirt deposits from unloader
passages.

e. Inlet valves, as in the case of discharge
valves, not worn excessively can be cleaned by
lapping them on a piece of fine crocus cloth on
a fiat surface.

f. Clean thoroughly all oil passages through
crankshaft, connecting rods, crankcase, end
covers and base plate. If necessary, inspect
passages with a wire and blow foreign matter
out with air pressure.

12-30. INSPECTION.

a. Inspect cylinder head body for cracks or
damage.

b. Use air pressure to test water jackets of
cylinder head and block for leakage. Replace
unit if leakage Is found.

c. If discharge valves are worn and grooved
where they contact the seats, they should be
replaced. If the discharge valve seats are worn
excessively so that there Is no longer enough
metal left to reclaim them by lapping, the seats
should be replaced.

d. Replace all used discharge valve springs
and cap nuts.

e. Check for cracks or broken lugs In
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crankcase and end covers. Also check their oil
passages to make sure they are open and
clean.

f. If an oil seal ring is used in the end cover,
check fit of ring in ring groove. There should
be 0.008 to 0.015 inch (.203-.361 mm)
clearance at the gap when placed in the end
bore of the crankshaft. If the oil ring is worn
thin or is damaged, it should be replaced.
Inspect oil ring groove in end cover; if groove
is worn excessively, replace end cover or
machine groove for next oversize oil seal ring.

g. With cylinder block installed on crankcase
check fit of ball bearings in bearing bores.
They must be a tight press fit. The crankcase
should be replaced if bores are worn or
damaged.

h. Check for cracks or broken lugs on
cylinder block. Also check unloader bore
bushings to be sure they are not worn, rusted
or damaged. If these bushings are to be
replaced, they can be removed by running a
1/8 inch (3.175 mm) pipe thread tap inside the
bushing. Insert a 1/8 inch (3.175 mm) pipe
threaded rod and pull the bushing straight up
and out. Do Not use an easy-out for removing
these bushings.

i. If inlet valves are grooved or worn where
they contact the seat, they should be replaced.
If the inlet valve seats are worn or damaged so
they cannot be reclaimed by facing, they
should be replaced.

j- Cylinder bores which are scored or out of
round by more that 0.002 inch (.05808 mm) or
tapered more than 0.003 inch (.0762 mm)
should be rebored or honed oversize. Oversize
pistons are available in 0.010, 0.020, and 0.030
inch (.254, 508, .762mm) oversizes.

k. Cylinder bores must be smooth, straight
and round.

I. Clearance between cast iron pistons and
cylinder bores should be between 0.002 inch
minimum and 0.004 inch maximum (.0508 mm
to .1016 mm) (seé figure 12-8). Aluminum

pistons are cam ground.

m. Check pistons for scores, cracks or
enlarged ring grooves; replace pistons if any of
these conditions are found. Measure each
piston with a micrometer in relation to the
cylinder bore diameter to be sure the clearance
is b)etween 0.002 and 0.004 inch (.0508 to .1016
mm).

12-6.
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n. Check fit of wrist pins on pistons and
connecting rod bushings. Wrist pin should be
light press fit in pistons. If wrist pin is loose
fit, the pin, piston, or both should be replaced.
Check fit of wrist pin in connecting rod
bushing by rocking the piston. This clearance
should not exceed 0.0015 inch (.0381 mm).
Replace wrist pin bushings if excessive
clearance is found. Wrist pin bushings should
be reamed after being pressed into connecting
rods. Replace used wrist pin lock wires.

0. Check fit of piston rings in piston ring
grooves. Check ring gap with rings installed in
cylinder bores. Refer t for correct
gap and groove clearance.

J 245
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p. Check crankshaft screw threads, keyways,
tapered ends and all machined and ground
surfaces for wear, scores or damage. Crank-
shaft journals which are out of round more
than 0.001 inch (.0254 mm) must be reground.
Bearing inserts are available in 0.010, 0.020,
and 0.030 Inch (.254, 508, and .762 mm)
undersizes for reground crankshafts. Main
bearing journals must be maintained so
bearings are snug fit. The oil seal ring groove
or grooves in crankshafts fitted with oilseal
rings must not be worn. The ring groove walls
must have a good finish and they must be
square. Make sure the oil passages are open
and clean through the crankshatft.

g. Check connecting rod bearings on crank-
shaft journals for proper fit. Used bearing
Inserts should be replaced. Connecting rod
caps are not interchangeable. The locking slots
of the connecting rod and cap should be
positioned adjacent to each other.

12-7.

r. Clearance between the connecting rod
journal and the connecting rod bearing must
not be less than 0.0003 inch (.00762 mm) or
more than 0.0021 inch (.0533 mm) after
rebuilding.

s. Check for wear or flat spots; If found,
bearings should be replaced. If type with
sleeve bearing, this bearing should be checked
for scores and wear and replaced if necessary.

t. Used unloader mechanism should be
replaced by Repair Kit (refer to parts manual).
The new unloader pistons should be a loose
sliding fit in the unloader piston bores of the
cylinder block.

12-31. REPAIR.

a. If discharge valves show slight wear,
dress them by using a lapping stone, grinding
compound and grinding tool. If discharge valve
seats merely show signs of slight wear, they
can be dressed by using a lapping stone,
grinding compound and grinding tool. install
new discharge valves, valve springs and cap
nuts. The discharge valve travel should be
between .036 -.058 inch (.914 - 1.473 mm).

b. To test for leakage by the discharge
valves, apply about 100 PSI (7.0 kg/cm® ) of air
pressure through the cylinder head discharge
port and apply soap suds at the discharge
valves and seats. Leakage forming soap
bubbles is permissible.

c. If excessive leakage is found, leave the air
pressure applied and, with the use of a fibre or
hardwood dowel and hammer, tap the
discharge valves off their seats several times.
This will help the valves to seat and should
reduce any leakage.

d. With the air pressure still applied at the
discharge port of the cylinder head, check for
leakage at the discharge valve cap nuts. No
leakage is permissible.

e. If inlet valve seats show slight nicks or
scratches, they can be redressed with a fine
piece of emery cloth or by lapping with a
lapping stone, grinding compound and grinding
tools. If the seats are excessively damaged to
the extent that they cannot be reclaimed, they
should be replaced. The dimension from the
top of the cylinder block to the inlet valve seat
should not exceed 0.145 inch (3.663 mm) nor
be less than 0.101 inch (2.565 mm).



f. Slightly worn or scratched inlet valves can
be reclaimed by lapping them on a piece of
fine crocus cloth on a flat surface, but it is
suggested that new inlet valves be installed.

12-32. REASSEMBLY.

12-33. REASSEMBLY AND INSTALLATION
OF CYLINDER BLOCK.

a. Position cylinder block gasket and block
on crankcase according to markings made prior
to disassembly. Using capscrews with lock-
washers, secure cylinder block to crankcase.

b. If the crankshaft is fitted with oil seal
rings, install rings. Position ball bearings and
crankshaft in crankcase making sure the drive
end of the crankshaft is positioned as marked
before disassembly.

c. If one end of the crankcase is counter-
bored for holding a bearing, be sure the
crankshaft is installed through the correct end
of the crankcase.

d. Carefully press crankshaft and bearings
into crankcase using arbor press.

e. Position a new rear end cover gasket over
the rear end of the crankcase making sure the
oil hole in the gasket lines up with the oil hole
in the crankcase. Position and cover with olil
seal ring. If used, install over crankcase and
end cover. The end cover should be positioned
correctly in relation to the oil holes in the
gasket and crankcase. Secure end cover to
crankcase with capscrews and lockwashers.

f. If your opposite end cover requires an oil
seal which was removed on disassembly, a
new seal should be pressed into end cover.
Position new end cover gasket and carefully
install end cover over crankshaft and to
crankcase. avoiding damage to the seal. Secure
end cover with capscrew and lockwashers.

12-34. REASSEMBLY AND INSTALLATION
OF PISTONS AND CONNECTING RODS

a. If new wrist pin bushings are to be used,
they should be pressed into the connecting
rods so that the oil hole in the bushing lines
up with the one in the rod. The new bushings
should then be reamed or honed to provide
between 0.0001 and 0.0006 inch (.00254mm -
.01524mm) clearance on the wrist pin. Position
connecting rod in piston and press in wristpin
so that lockwire hole in the pin aligns with that
of the piston. Install new lockwire through
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piston and wrist pin and lock same by
shapping short end into lockwire hole at the
bottom of the piston.

b. Install piston rings in correct location
with ring pipmarks up . Stagger
the position of the ring gaps.

c. Prelubricate piston, piston rings, wrist pin
and connecting rod bearings with clean engine
oil before installing them in the compressor.

d. Remove connecting bolts and bearing cap
from one connecting rod. Turn crankshaft so
one of its connecting rod journals is in the
downward, center position and attach the
bearing cap to the connecting rod making sure

CORRECT GROOVE
CLEARANCE

CORRECT GAP CLEARANCE
WITH RING (N CYLINDER

-

FIGURE 12-10.

the bolt lockwashers are properly positioned
on the cap. Tighten connecting rod bolts
evenly and bend the two (2) new lockwasher
prongs up against the hex head of the bolt.
Install the other connecting rod and piston in
the same manner.

12-35. INSTALLATION AND REASSEMBLY
OF UNLOADER MECHANISM (see fig-

ure 12-11).

a. The unloader pistons and their bores
must be lubricated prior to installation.lf new
unloader kits are being installed, the pistons in
the kit are already lubricated.

b. Install the unloader pistons in their bores.
Do not cut the grommets or distort the back-up
rings. Position unloader plungers in their
guides and slip them in and over the tops of
the,pistons.

c. Install the unloader spring seat in the
cylinder block; a small hole is drilled in the
block for this purpose. Position the saddle

12-8.
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between unloader piston guides so its forks are
centered on the guides. Install the unloader
spring making sure it seats over the spring
seats both in the block and on the saddle.

d. install inlet valve seats if they have been
previously removed. Position and install inlet
valve guides, then drop inlet valves in their
guides. There should be a loose sliding fit
between guides and valves.

12-36. REASSEMBLY AND INSTALLATION
OF CYLINDER HEAD ASSEMBLY.

a. Install the discharge valve seats. Drop
discharge valves into their seats. install
discharge valve springs and cap nuts.

b. Stick the inlet valve springs in the
cylinder head. Use a small quantity of grease
to keep the springs from falling out. Place
cylinder head gasket on cylinder block and
install capscrews with lockwashers. Tighten
capscrew that holds cylinder head to block
securely and evenly.

12-37. INSTALLATION.
a. Lift the compressor into place.

b. install the mounting capscrews. Torque
them to 50-55 ft.-Ibs. (6.91-7.69 kg-m).

c. Install ail hoses as shown in[figure 12-1

d. Install the keyed pulley half with the
threaded hub. Apply molybdenum disuifide dry
film lubricant (aerosol can) to the threads.

12-9.

FIGURE 12-12.

e. Install the drive belt by turning the
variable pulley half on the threads so that the
drive belt is located in the Vee of the two
pulley halves.

NOTE: No further adjustment is necessary
because the variable pulley half acts as
an adjuster during operation.

f. install the slotted nut and cotter pin on
the compressor crankshatft.

12-38. GOVERNOR.

12-39. DESCRIPTION (sed figure 12-12).
12-40. The compressor governor is mounted
separately from the compressor. it is bolted to
the left side frame under the hood, and is
connected to the compressor and to the air
tanks. It consists of a housing, a spring loaded
piston and an inlet-exhaust valve.

OPERATION (sed_figure 12-13).

12-42. When the tank pressure reaches the
maximum pressure setting, the governor piston
is subjected to sufficient air pressure to
overcome the spring force. This allows the
mechanism to move up, permitting the exhaust
stem to close the exhaust valve and to open
the inlet valve. Reservoir pressure then passes
through the governor to operate the compressor
unloading mechanism and hold the intake
valves open to prevent further.compression of
air by the compressor.

12.41.

12-43. When the reservoir pressure is reduced



UPPER SPRING
SEAT COVER

RETAINING ADJUSTING SCREW
RING J_

ADJUSTING SCREW

PRESSURE
SETTING
SPRING

SPRING GUIDE

LOWER SPRING
SEATS

EXHAUST STEM
SPRING

GROMMETS

INLET AND
EXHAUST VALVE

INLET-EXHAUST
VALVE SPRING

FIGURE 12-13.

to the minimum pressure setting, the spring
loading within the governor overcomes the
developed force of the air pressure under the
piston. The valve mechanism is actuated,
closing the inlet valve and opening the exhaust
valve. This shuts off and exhausts the air from
the compressor unloading mechanism and
compression is resumed.

12-44. CHECKS AND ADJUSTMENTS.

12-45. CHECKING PRESSURE.

a. Start engine and build up pressure. Note
pressure at time the unloading mechanism
operates.

J-135

b. With the engine still running, fill tires
with air to reduce tank pressure and note at
what pressure the compressor cuts in. Adjust
if necessary.

12-46. ADJUSTING PRESSURE.

a. Unscrew cover at top and loosen screw
locknut.

b. Turn adjusting screw counterclockwise to
raise pressure and clockwise to lower
pressure.

c. Tighten adjusting screw locknut.

12-47. LEAKAGE TEST.
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a. in the unloading position, check exhaust
port for inlet valve leakage by applying a soap
solution at the port. Leakage could also be
past the bottom piston grommet.

b. In the compressor operative position,
check the exhaust port to determine leakage at
the exhaust valve seat or grommet. in this
position, leakage could also be past the upper
piston grommet.

12-48. REMOVAL (see[figure 12-13).

a. Remove all hoses and cap all openings.

b. Remove the mounting capscrews and
remove the governor.

12-49. DISASSEMBLY (seel figure 12-13).

a. Clean exterior of dirt or grease.

b. Unscrew top cover and remove retaining
ring.

c. Remove adjusting screw and spring
assembly.

d. Remove locknut and upper spring seat
from adjusting screw.

e. Remove pressure setting spring, lower
spring gear, spring guide and other lower
spring seat from adjusting screw.

f. Remove exhaust stem and spring from top
of piston.

g. invert body, tap lightly and the piston
should fall out.

h. Remove the inlet and exhaust spring and
valve from the piston.

I. Remove the two (2) piston grommets, and
with a hooked wire, remove the exhaust from
stem grommet.

j- Clean or remove filters.

12-50. REASSEMBLY AND
(see| figure 12-13).

INSTALLATION

a. Prior to assembly lubricate the lower body
bore, the top of the piston, piston grooves,
grommets, spring guide and adjusting screw.

b. Install exhaust stem grommet in its
groove in stem bore of piston.

12-10.
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c. Drop inlet and exhaust valve into place at
bottom of piston.

d. install inlet valve spring with narrow end
against valve. Press down until large colled
end snaps into groove inside piston.

e. Position exhaust stem spring over exhaust
stem and carefully press stem into stem bore
of piston.

1. install piston in governor body.

g. install one (1) lower spring seat, spring
guide, the other lower spring seat, pressure
setting spring and hex-shaped upper spring
seat on adjusting screw.

h. Screw upper spring seat down until
dimension from top of seat to bottom of stem
head is approximately 1-7/8 Inches (47.6 mm)
and install locknut.

i. Check to see that the exhaust stem and
its spring are in place In the piston and Install
adjusting screw.

j. install retaining ring.

k. Check pressure and adjust as required.

Refer to[ paragraph 12-44]

I. Tighten locknut and install top cover.
Screw down tightly to prevent entrance of
foreign matter.

m. If required, install new filters (can be
installed with head of a pencil). if filters are

12-11.
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removed from body, new filters should be
installed.

12-51. PRESSURE REGULATING VALVE (see

12-52. OPERATION.

12-63. Before starting the engine, back off the
adjusting handle on the dash by turning
counterclockwise until it turns freely. This
releases all compression on the regulating
spring.Run engine to build up maximum tank
pressure of 150 PSI (10.66 kg/cm?). Turn the
handle clockwise until the gauge shows the
desired tire pressure. If this pressure is not
immediately available, continue to turn handle.
As the gauge reading nears the desired
pressure, turn the handle back until the needle
stops at the proper reading. The compressor
will continue to fill the air tank until the
governed pressure is reached. if desired tire
pressure cannot be reached, check complete
system for leaks.

12-54. MAINTENANCE.

12-55. To prevent abrasive solids such as rust,
sand and pipe scale from entering the valve, all
regulators are fitted with a screen. Clean this
screen regularly for best performance. It can be
removed by removing the valve guide plug at
the bottom of the regulator.

NOTE: When reassembling valve guide plug,
regulator must be in a vertical position.

12-56. AIR PRESSURE GAUGES.

12-57. if an air pressure gauge appears to be



malfunctioning, check by connecting a gauge
that is known to be accurate into the air
system next to the faulty gauge. Compare
readings. if the gauge is faulty, replace it.

12-55. QUICK RELEASE VALVE (seel[figurel
12-15).

12-59. This valve exhausts whenever the air
regulator pressure is set below the existing tire
pressure. If the valve exhausts continually,
check the following:

12-60. Some dirt may be lodged on the valve
seat. if this is the case, let the valve try to seat
several times by operating the regulator valve.
in most cases this will dislodge any dirt
present and allow the valve to close completely
at the proper pressure as indicated on the
regulator valve gauge.

b. if leakage persists, check the valve
components for the following:

(1). Broken spring.

(2). Ruptured diaphragm.

(3). Sprung or cracked baffle.

(4). Rough or pitted seats ,in the cover or in
the valve body.

c. Correct items (1) through (3) above by
installing the repair kit. if the valve body or
cover is pitted or scored, replace the complete
unit.

12-61. PRESSURE HOLDING VALVE (see
figure 12-16).

12-62. This_valve maintains at least 35 PSI
(2.46 kg/cm?) In the tires in event of a leak in
the air system.

a. Align the valve leaks between the two
body halves, tighten the two parts.

b. if the valve allows air to flow back to the
tank below 35 PSI (2.46 kg/cm?), replace the
internal parts with the repair kit available.

12-63. AIR TANK SAFETY VALVE (seelfigurel
12-17).

12-64. The safety valve should be set to 185
PSI (13.007 kg/cm®). To increase pressure,
turn clockwise. Drain tank after each eight (8)
hour shift through petcock located at the
bottom of tank.

SECTION 12
TIRE INFLATION SYSTEM

SPRING

DIAPHRAGM

INLET PORT

FIGURE 12-16.

ADJUSTING
SCREW

LOCKNUT

J-142

FIGURE 12-17.

12-65. TIRE SAFETY VALVE (see_figure 12-17).
12-66. This safety valve protects the tires from
over-inflation. Pressure setting can be increased
by turning the adjusting screw clockwise, and
towered by turning it counterclockwise. Pres-
sures should be adjusted to the halves in the
table:

TIRE (PLY) PRESSURE
4 45 PSI (3.16 kg/cm?
6 76 PSI (5.34 kglcm?)
10 100 PSI (7.03 kg/cm?)
12 120 PSI (8.44 kg/cm?)
14 140 PSI (9.84 kg/cm?)

12-12.
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SECTION |

GENERAL

1-1. Purpose. To provide User and Support personnel supplemental
maintenance and repair parts instructions that have special application
to Commercial Construction Equipment (CCE) items.

1-2. Scope. This publication applies to Department of the Army Units,
Organizations and Activities that use and/or support the CCE Roller,
Pneumatic Tired, Self-Propelled.

1-3. CCE Item. The term "CCE Item" used in this publication applies
to a standard commercial item of commercial equipment that has been
approved for a specific TOE requirements and is procured and supported
under the CCE System Plan. This plan permits maximum utilization of
the civilian construction industry's competitive research and develop-
ment, manufacturer's equipment publications and commercial sources

for repair parts.

1-4. Description. The CCE Roller, Pneumatic Tired is manufactured by
the Hyster Co of Kewanee, Ill. The roller is powered by an in-line
three cylinder (3-53 series) Detroit Diesel Engine. The transmission
assembly consists of three basic components; (1) Torque Converter, (2)
Forward-Reverse Transmission, and (3) Three-Speed Constant Mesh Trans-
mission. A transfer case is used to redirect the power flow from the
transmission assembly to the front drive wheels. Steering is a manually
controlled hydraulic system. A pressure water spray system and a tire
inflation system that enables the operator to vary tire pressure while
the machine is in motion are also included.

1-5. Operational Concept. The CCE Roller, Pneumatic Tired will be
deployed worldwide as a replacement for pneumatic tired towed rollers,
LINS S12164, S12301, and S12438. The roller is intended for use in
construction operations for:

(1) Compacting to a high density all earthen materials except
clean sand and large aggregates.

(2) Compacting to a high density base course, bituminous and
stabilized mixes and pavement.

1-6. Procurement Status. The procurement contract number is DSA 700
75-C-8687 and was awarded on 30 June 75.




1-7. Equipment Publications.

a. Initially two sets of the manufacturer's commercial publications
will be over packed and shipped with each roller (referencel Appendix A).

b. Additional commercial manuals may be obtained by requisitioning
from Defense Construction Supply Center (DCSC). Requisitions to DCSC
should be prepared in the same manner as for part numbered repair
parts, using the Federal Supply Code for manufacturer's FSCM and
manual numbers listed in [Appendix A.| If DD Form 1348-6 is used, mail
it direct to Commander, DCSC, ATTN: DCSC-OSR, Columbus, OH 43215.

c. If additional assistance is required, contact the address in
[paragraph 1-11] of this publication.

1-8. Personnel and Training.

a. MOS Requirements:
(1) Operator: 62320, General Construction Machine Operator.

(2) Organizational Maintenance: 62B20, Construction Equipment
Repairman.

(3) Direct and General Support Maintenance: 62B30, Construction
Equipment Repairman; 63G20, Fuel and Electrical Systems Repairman, 44B20
Metal Body Repairman.

b. New Equipment Training: New Equipment Training Teams (NETTSs)
are available to major field commands. Requests for NETTs should be
forwarded to Commander, US Army Tank-Automotive Command

ATTN: DRSTA-MLT, Warren, Ml 48090. Training teams
should be requested only when trained personnel are not available in
the command to operator and/or maintain the roller

1-9. Logistics Assistance.

a. Tank-Automotive Command Field Maintenance Technicians
stationed at CONUS and OCONUS installations will be fully qualified

and available t o furnish on-site training and or assistance concurrent
with receipt of the roller.

b. Assistance can be obtained by contacting the Logistics
Assistance Office listed in|_ Appendix B of AR 700-4.




1-10. Warranty. The CCE Roller contractor warrants the products
furnished under this contract according to the terms and conditions
described in the equipment publications and_Appendix B| of this
publication. All warranties furnished to the roller contractor by
suocontractora of assemblies or components utilized in the manufacture

of the end item will be extended to the Government. Sege_Appendix B]

for warranty guidelines.

1-11. Reporting. You can improve this publication oy recommending

improvements, using DA Form 2028 (Recommended Changes to Publications

and Blank Forms) and mail direct to Commander, US Army Tank-Automotive
Command, ATTN: DRSTA-M B, Warren, MI 48090.



SECTION I
MAINTENANCE

2-1. Maintenance Concept. The CCE Roller will not require any new or
special maintenance considerations. All maintenance functions can be
accomplished within the current maintenance concepts established for

construction equipment.

a. Operator/Crew Maintenance: Operator and crew maintenance
is limited to daily preventive maintenance checks and services.

b. Organizational Maintenance: Organizational maintenance
consists of scheduled preventive maintenance services, minor repairs
and adjustments.

c. Direct Support Maintenance: Direct support maintenance
consists of repairs on-site or in a direct support unit's shops.
Repairs are accomplished with a minimum of tools and test equipment;.
the assemblies and end items thus repaired are returned to their users.

d. General Support Maintenance: General support maintenance
overhauls selected assemblies and repairs items designhated by the area
support command for return to stock.

e. Depot Maintenance: Depot maintenance overhauls end items
and selected major assemblies when they are required to satisfy overall
Army requirements. Overhaul of the end item may also be performed by
contract with the manufacturer.

2-2. Maintenance Allocation Chart. Maintenance will be perforned as
necessary by the category indicated in the Maintenance Allocation Chart
(MAC) (Appendix C) to retain or restore serviceability. All authorized
maintenance within the capability of a using organization will be
accomplished before referring the item to, support maintenance. Higher
categories will perform the maintenance functions of lower categories
when required or directed by the appropriate Commanders. Using and
support units may exceed their authorized scope and functions in the
MAC when approval is granted by the next higher support maintenance
Comnander.

2-3 Modifications. Modifications will be accomplished by the end
item manufacturer after TARCOM approves the field campaign or modifi-

cation plan. See_Appendix D!




2-4. Eguj [ [ . . ' ). E_(Iguipment Improvement
Recommendations will be submitted in accordance with TM 38-750.

2-5. Equipment Serviceability Criteria (ESC). Equipment Serviceability
Criteria are not applicable to the Roller (AR 750-1).

2-6. Maintenance Expenditure Limits. The average life expectancy for
the Roller is 15 years.

PERCENT OF REPAIR YEAR
50% 1979
45% 1982
40% 1984
35% 1986
30% 1988
20% 1990
10% 1991

2-7. Shipment and Storage

a. Shipment and Storage. Refer to TB 740-90-2 for procedures
covering preservation of equipment for shipment and storage.

b. Administrative Storage. Refer to TM 740-90-1 for instructions
covering administrative storage of equipment.

2-8. Destruction to Prevent Enemy Use. Refer to TM 750-244-3 for
procedures covering destruction of equipment to prevent enemy use.

2-9. Fire Protection.

a. A hand operated fire extinguisher may be installed at the
discretion of the using unit.

Approved hand-portable fire extinguishers are listed in TB
5-4200-200-10.

2-10. Basic Issue ltems List (BILL). See[ Appendix E| for a list of
items which accompany the end item or are required for operation and/or
operator's maintenance.

2-11. Maintenance and Operating Supply List. See [Appendix U for a
list of maintenance and operating supplies required for initial operation.

2-12. Special Tools and Equipment. No special tools or equipment are
required for operation and maintenance of the roller.




2-13. Maintenance Forms and da. Operational, maintenance and
historical records will be maintained as required by the current TM 38-750.

2-14. Towing The Roller.

a. Before towing a unit that has malfunctioned ensure that the

governor-direction control lever is in "neutral’and the park brake has
been released.

b. *NOTE* Tow the unit only when necessary and at speeds of
one to two miles per hour for as short a distance as possible.

2-15. Starting the Roller.

"WARNING: This Roller will start when in gear. Make sure that
the handbrake is set and the governor-direction control is in the neutral
position.”

2-16. Safety Precautions. Always observe the following safety precautions
to prevent possible injury to personnel and damage to the equipment:

a. TRAINED OPERATORS ONLY.

b. Always slower unit speeds and added caution when operating
close to a lift edge or when traveling downhill.

c. Never travel across a slope. Always travel up or down a slope.

d. Always engage the park brake before dismounting the unit.

e. Never shut down the engine when traveling up or down a slope.
Always move the direction control lever toward the neutral position before

dismounting.

f. DO NOT grab the steering wheel when mounting unit with engine
running.

. KEEP CLEAR OF HITCH AREA when unit is operational. Hitch
area closes when unit is turned.



SECTION Il

REPAIR PARTS SUPPLY

3-1. General.

a. The basic policies and procedures in AR 710-2
and AR 725-50 are generally applicable to repair parts management for construction
equipment .

b. Manufacturer's parts manuals are furnished with the Roller
instead of Department of the Army Repair Parts and Special Tool List
(RPSTL).

c. National Stock Number (NSNs) are initially assigned-only to
PLL/ASL parts and major assemblies, i.e., engines transmissions, etc.
Additional NSNs are assigned by the supply support activities as demands
warrant.

d. Automated Processing (AUTODIN) of Federal Supply Code Manufacturer
(FSCM) part number requisitions, without edit for matching NSNs and exception
data, is authorized.

e. Proper use of project codes on parts requisitions is essential.

f. Repair parts are available from commercial sources and may be
purchased locally in accordance with AR 710-2 and AR 735-110.

0. Initial Prescribed Load List (PLL) and Authorized Stock List
(ASL) will be distributed by US Army Tank-Automotive Command (TACOM),
ATTN: DRSTA-FH, Warren, Michigan 48090.

3-2. Prescribed Load List (PLL). The PLL distributed by TACOM is an
estimated 15 days supply recommended for initial stockage at organizational
maintenance. Management of PLL items will be governed by the provisions of
AR 710-2 and local command procedures. Selection of PLL parts for shipment
to CONUS/OCONUS units is based upon the receiving Commands recommendation
after their review of the TACOM prepared list. Organizations and activities
in CONUS/OCONUS will establish PLL stocks through normal requisitioning
process.

3-3. Authorized Stockage List (ASL). The ASL distributed by TACOM is an
estimated 45 days supply of repair parts for support units and activities.
The ASL parts will be shipped according to the recommendations of the
receiving commands, after they have reviewed the initial list distributed
by TACOM. Support units and activities in CONUS/OCONUS will establish ASL
stocks through normal requisitioning process.




3-4. Reguisitioning Repair Parts.

a. Using Units/Organizations: Requisitions (DA Form 2765 Series)
will be prepared according to AR 710-2 and local command directives.
All requisitions will have the Weapons System Designator Code "BE",
AR 710-2,per DA Message, DAL0-SMS-09400Z Jun 78) entered in the
2nd and 3rd positions of block 18. units in CONUS will use DSS code “BGW"
a block 19. Units OCONUS will enter in block 19 project code "JZC"[ Appendix
b. Support Unite and Activities:

(1) General All MILSTRIP requisitions (DD Form 1348 Series)
prepared for repair parts support of CCE items will include distribution
and project codes, see Appendixes 1| J, and K.

(2) Distribution Code: Supply customers in CONUS will use code "IF"
in card column 54. Customers OCONUS will use the appropriate code from
Appendix P, paragraph P-3a(l) AR 725-50. Weapons System Designator Code
"BE" (DA Message DALO-SMS, 091400Z Jun 78). will be entered in card
columns 55 and 56 of all requisitions for parts to support the Roller.

(3) Project Codes: The applicable DSS project code will be entered
in card columns 57-59 of requisitions for NSN parts, whether CONUS or
OCONUS customers. The DSS code will already be used by CONUS customers when
requisitioning part numbered parts. Supply customers OCONUS will use
project code "JZC" for part numbered parts.

3-5. Submitting Regquisitions.

a. Using Units and Organizations will submit DA Form 2765 Series
requisitions to designated support units or activities in accordance
with local procedures.

b. Support units and activities will forward MILSTRIP requisitions
for NSN parts through the Defense Automated Addreeeing System (DAAS) to
the Managing Supply Support Activity. Requisitions for part numbered
part will be forwarded through DAAS to the Defense Construction Supply
Center (DCSC).

NOTE: _When the manufacturing"s part number and Federal Supply code for
Manufacturer (FSCM) exceed the space in card columns 8 through 22 of
A02/A0B requisitions, prepare an AO05AOQOE requisition (DD form 1348-6

and mail it to Commander, Defense Construction Supply Center, ATTN:
DCSC-OSR, Columbus, Ohio 43215.




APPENDIX A

PUBLICATIONS

DA EQUIPMENT PUBLICATIONS

Supplemental Oper-
ating Maintenance &

DATE
EQUIPMENT PUBLICATION
NOMENCLATURE QUIPMENT P AVAILABLE
Utilization of
Engineer Construc-
tion Equipment:
Vol A, Earthmoving,
Compaction, Grading
and Ditching Equip-
ment.
*NOTE*
Supervisors and ofjperators should refer to TM- 5-331A to ¢glet the
most use from this|] equipment.
OTHER THAN OFFICIAL DA EQUIPMENT PUBLICATIONS
NOMENCLATURE EQUIPMENT PUBLICATION DATE | SOURCE OF
Operator"s and 7110M (30076) shipped DCSC
Service Manual w/Roller
(Roller)
Parts Manual 599225m (30076) shipped DCSC
(Roller) w/Roller
Operator"s Manual 7115M (30076) shipped DCSC
(Engine) w/Roller
Service Manual 7112M (30076) shipped DCsC
(Engine) w/Roller
Parts Manual 7114M (30076) shipped DCSC
(Engine) w/Roller
SOMARPI 5-3895-347 Feb 79 TACOM

Repair Parts lpsruc-
tions




APPENDIX B
WARRANTY GUIDELINE

1. A Warranty period of 12 months applies to the Roller,
Pneumatic Tired, Model C530A, Contract Number DSA700-75-C-8687,
manufactured by HYSTER Co. after delivery to the Government.
This warranty applies to the end item, components and all
supplies furnished under the contract.

2. Using units may not contact their local dealer. You must mail DA Form
2407 to the Maintenance Directorate, TACOM, at the following address: US
Army Tank-Automotive Command, ATTN: DRSTA-MVB, Warren, Michigan 48090.
To expedite actions you may call the information to AUTOVON 786-7439, 7349
or 7387 with the information from your DA 2407, section 1, block 1 through
11, blocks 16, 17, 18, and 20.

3. General information:

a. DA Form 2407 (prepared in accordance with warranty claim actions
in TM 38-750) will be used to submit warranty claims actions for end items
when components, parts or assemblies are defective and are covered by a
manufacturer's warranty. End items under warranty are identified by a
decal plate and/or warranty statement included in the operator's and main-
tenance manual for the end item. All warranty actions settled or unsettled
will be reported to the National Maintenance Point (NMP) on DA Form 2407.
For warranties settled locally the DA Form 2407 will contain a statement
"For Information Only" in block 35.

b. Maintenance activities in support of organizational maintenance
are the responsible points of contact between the originator of warranty
claims and the National Maintenance Point (US Army Tank-Automotive Command,
DRSTA-MVB, AUTOVON 786-7439, 786-7349, 786-7387, Warren, Michigan 48090,
which serves as the DA Representative with the contractor in warranty matters.

NOTE: In certain instances, the originating organization and the support
activity are one and the same.

Before you take your equipment to a dealer for repair,
whether or not it was necessary for you to go through the NMP
( TACOM ), check with your local procurement office to see if a
funds commitment document is needed. Sometimes, even though the
majority of the repairs are covered by the warranty, there may
be a small charge for normal maintenance costs, i.e., oil
filters, oil, etc.

10



APPENDIX B

Further, the cause of damage could be determined by the dealer to be
directly related to "operator abuse.” In that case, the Government may
be obligated to pay for teardown services even if the repairs are no
longer desired, or for the complete cost if repairs are to be completed
by the dealer.

d. When the equipment is given to the dealer for repairs, find out
how long the work will take, the extent of the problem, if possible and
the charges, if any, which may be involved. Leave the name and telephone
number of the person to be contacted for pickup.of the equipment and
specifically state that he should be called as soon as the repairs are
finished. In addition, state he should be telephoned if unexpected prob-
lems,. costs, and/or delays are encountered. Get the name and telephone
number of the Service Manager, for any required follow-up purposes.

e. When you arrive to pick up your equipment after completion of
services, make certain that you know exactly what repairs were performed
and/or parts replaced. This is required for overall problem trend evalu-
ation by th NMP and must be identified upon completion of warranty
services.

f. Telephone the NMP at TACOM, AUTOVON 786-7439, 786-7349 and/or
786-7387 if:

(1) Your equipment requires repairs and you cannot obtain these
services using the procedures listed above.

(2) The length of time required for repairs may seriously hamper
your mission, or if the dealer's overall response to your requirements are
not satisfactory.

(3) You have any questions regarding warranty procedures - either
in general or about a specific job. Do not wait until your problems become
critical.

Do not attempt to conduct negotiations regarding a breach of
warranty. This is a function of the Contracting Officer, through the NMP
at TACOM.

11



APPENDIX C

MAINTENANCE ALLOCATION CHART

FOR

ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE,
SELF-PROPELLED (CCE)

Section |. INTRODUCTION

1. General: This Maintenance Allocation Chart designates responsibility
for performance of Maintenance functions to specific Maintenance categories

2. Maintenance functions:

a. Inspect: To determine the serviceability of an item by comparing
its physical, mechanical and/or electrical characteristics with established
standards through examination.

b. Test: To verify serviceability and detect incipient failures by
measuring mechanical or electrical characteristics of an item and
comparing those characteristics with prescribed standards.

c. Service: Operations required periodically to keep an item in
proper operating condition, i.e., to clean (decontaminate), to preserve,
to drain, to paint, or to replenish fuel, lubricants, hydraulic fluids,
or compressed air supplies.

d. Adjust: To maintain, within prescribed limits, by bringing into
proper or exact position, or by setting the operating characteristics to
specified parameters.

e. Align: To adjust specified variable elements of an item to bring
about optimum or desired performance.

f. Calibrate: To determine and cause corrections to be made or to
be adjusted on instruments or test measuring and diagnostic equipment used
in precision measurement. Consists of comparisons of two instruments, one
of which is a certified standard of known accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument being compared.

. Install: The act of emplacing, seating or fixing into position
an item, part, or module (component or assembly) in a manner to allow the
proper functioning of an equipment or system.

h. Replace: The act of substituting a serviceable like type part,
subassembly, or module (component or assembly) for an unserviceable
counterpart.

i. Repair: The application of maintenance services or other mainte-
nance actions to restore serviceability to an item by correcting specific
damage, fault, malfunction, or failure in a part, subassembly, module
(component or assembly), end item, or system.

12



j. Overhaul: That maintenance effort (service/action) necessary to
restore an item to a completely serviceable operational condition as
prescribed by maintenance standards (i.e., DMWR) in appropriate technical
publications. Overhaul is normally the highest degree of maintenance
performed by the Army. Overhaul does not normally return an item to like
new condition.

k. Rebuild: Consists of those services/actions necessary for the
restoration of unserviceable equipment to a like new condition in accor-
dance with original manufacturing standards. Rebuild is the highest
degree of materiel maintenance applied to Army equipment. The rebuild
operation includes the act of returning to zero those age measurements
(hours/miles, etc) considered in classifying Army equipment s/components.

3. Column entries: Columns used in the Maintenance allocation chart are
explained below:

a. Column 1. Gr Number: Column 1 lists group numbers, the
purpose of which is to identify components, assemblies, subassemblies, and
modules with the next higher assembly.

b. Column_ 2. Component/Assembly: Column 2 contains the noun names of
components, assemblies, subassemblies, and modules for which maintenance

is authorized.

c. Column 3, Maintenance Functions: Column 3 lists the functions to
be performed on the item listed in Column 2.

d. Column 4. Maintenance Category: Column 4 specifies, by the listing
of a "work time" figure in the appropriate subcolumn(s), the lowest level

of maintenance authorized to perform the function listed in Column 3.

This figure represents the active time required to perform that maintenance
function at the indicated category of maintenance. If the number or
complexity of the tasks within the listed maintenance function vary at
different maintenance categories, appropriate Work time" figures will be
shown for each category. The number of manhours specified by the "work
time" figure represents the average time required to restore an item
(assembly, subassembly, component, module, end item or system) to a
serviceable condition under typical field operating conditions. This time
includes preparation time, troubleshooting time, and quality assurance/
quality control time in addition to the time required to perform the
specific tasks identified for the maintenance functions authorized in the
Maintenance Allocation Chart.

e. Column 5. Tools and Eguipment: Column 5 specifies by code those
common tool sets (not individual tools) and special tools, test, and
support equipment required to perform the designated function.

f. Column 6. Remarks: Column 6 contains an alphabetic code which
leads to the remark in Section IV, Remarks, which is pertinent to the
item opposite the particular code.

13



APPENDIX C

Section Il. MAINTENANCE ALLOCATION CHART
FOR
ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE, SELF-PROPELLED (CCE)

) o @ 0) ® ™
Qr OUp MAINTENANCE CATEGORY® mooLS
NUM- COMPONENT’ASSEMNLLY MA]}{:'E}LI’}YI\SXXS!: F?)r\‘}‘l’ \Xrl,;}'\'&‘,
BER c o - - 5 FGLLE .
01 ENGINE
0100 Engine Assembly Test 2.0 1,2,3,4
Service |02
Replace 16.0
Repair 21.0
Overhaul 48.0
Engine Mounts Replace 3.0
0101 Cylinder Block Replace 40.0 1,2,3,4
Repair 20.0
Cylinder Sleeve Replace 3.0
Cylinder Head Replace 4.0
Repair 4.0]
Overhaul 8.0
0102 Crankshaft Replace 5.0 1,2,3.4
Main Bearings Replace 4.0
Drive Pulley Replace 2.0
0103 | Flywheel Replace 3.0 1,2
0104 | Pistons and Conne¢- Replace 3.0 1,2
ting Rods Repair 2.0
Rings and Bearing | Replace 0.5
0105 | Rocker Arms Replace 0.5
Valve Springs Test -8
Replace 3
Valves Exhaust Adjust 2.0
Replace 1.0
Repair 2.0

*The subcolumns are as follows:
C-operator/crew
O-organizational 14
F-direct support
H-general support
D-depot



Section |I.

APPENDIX C

MAINTENANCE ALLOCATION CHART

ROLLER, PNEUMATIC TIRES, VARIABLE PRESSURE SELF-PROPELLED (CCE)

(W] ) ® ) ) ®
OROUT - . MAINTENANCE CATEGORY* TOOLS
}l{sg;‘l COMPONENT/ASSEMELY MAI-‘EE}(.’:{?(!;SE . - . - " }:‘;c\;:lféjlr .\IA{{}EKB
Camshaft, Bearings |Replace 4.0
and Gears
0106 | Oil Cooler Service .2 1, 2
Replace 1.0
Oil Pan Replace 15
Repair 1.0
Oil Pump Replace 0.8
Repair 2.0
Oil Pressure Adjust 0.2
Regulator Replace 0.5
Oil Filter Assembly Service 0.5
Replace 1.0
Oil Filter Element|Replace 0.5
0108 | Exhaust Manifold Replace 1.0 1,2,3,4
Repair 1.0
03 FUEL SYSTEM
0301 | Fuel Injector Test 1.0 1, 2
Replace 15
0302 | Fuel Pump Replace 1.0 1, 2
Repair 1.0
0304 | Air Cleaner Service 0.4 1
Replace 10
Repair 0.5
Air Cleaner Element| Replace 0.5
0305 | Blower, Air Intake|Service 0.3 1. 2
Replace 1.0
Repair 2.0

*The subcolumns are as follows:

C-operator/crew
O-organizational
F-direct support
H-general support
D-depot



Section I MAINTENANCE ALLOCATION CHART

APPENDIX C

FOR
ROLLER, PNEUMATIC TIRES, VARIABLE PRESSURE SELF-PROPELLED (CCE)
W (] ™ w ) (&
MAINTENANCE CATEGORY" TOOLS
vl 0 "NT/ASSEMELY MAINTFNANCF AND PF.
’1‘1‘;’:‘ J COMPONFNTASSEIIET FUNCTIUN c o r - b !\?l\Nl; MALKS
Air Shut-Down Adjust 0.5
Replace 15
Repair 2.0
0306 Fuel Tank Service 0.2 1, 2
Replace 1.5
Repair 2.0
Lines and Fittings | Replace 1.0
0308 Governor, Engine Test 05 1. 2
Speed Adjust 0.5
Replace 1.0
Repair 2.0
0309 Fuel Filters Service 0.2 1
Replace 0.5
Fuel Filter Ele- Replace 0.5
ment
0312 Throttle Control/ | Adjust 0.5 1
Linkage Replace 0.5
Repair 0.5
04 EXHAUST SYSTEM
0401 Muffler and Exhaust Replace 1.0 1
Pipes Repair 1.0
05 COOLING SYSTEM
0501 Radiator Service 0.2 1, 2
Replace 2.0
Repair 2.0
Thermostat Replace 1.0
Hoses and Clamps Replace 0.5
0504 Water Pump Replace 2.0 1, 2
Repair 1.0

*The subcolumns are as follows:

C-operator/crew
O-organizational
F-direct support
H-general support
D-depot
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Section 1l MAINTENAI\IL%IE2 ALLOCATION CHART

APPENDIX C

ROLLER, PNEUMATIC TIRES, VARIABLE PRESSURE SELF-PROPELLED (CCE)

() ) ) (0 ® ®
-, J '.
e COMPONENT/ASSEMNELY MAINTENANCE MAINTENANCE CATEGOR :g%’%‘»: e
BER N c ° r B DJ MENT |
0505 | Fan Assembly Replace 1.0 1
Repair 1.0
Fan Belts Inspect 0.1
Adjust 0.5
Replace 1.0
06 ELECTRICAL SYSTEM
0601 Alternator Test 0.1 1,2,5
Replace 0.5
Repair 1.5
Alternator Drive Inspect 0.1
Belt Adjust 0.5
Replace 1.0
0603 Starting Motor Test 1.0 1,2,5
Replace 1.0
Repair 1.5
0607 Instrument Panel Replace 0.5 1, 5
Accessories Repair 0.7
0608 Miscellaneous Elec-|] Test 0.1 1, .5
trical lItems Replace 0.5
(Switches, Circut
Breakers, etc)
0609 Head Light Assembly] Replace 0.3 1, 5
Repair 0.5
Head light Lamp Replace 0.2
0610 Sending Units/ Replace 0.2 1, 5
Warning Switches
0611 Horn Assembly Replace 0.3 ,
0612 Battery Inspect 0.1 ,
Test 0.3
Service 0.1
Replace 0.5

*The subcolums are as follows:
C-operator/crew
O-organizational
F-direct support
H-general support
D-depot
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APPENDIX C

Section Il. MAINTENANCE ALLOCATION CHART
FOR
ROLLER, PNEUMATIC TIRES, VARIABLE PRESSURE SELF-PROPELLED (CCE)
@ o ® © ® “®
OROUT rac MAINTENANCE CATEGORY* TOOLS .
BB | coMmommNmasmmLY | N TS T T o] s | e
Battery Cables Replace 0.4
Repair 0.5
0613 | wiring Harness Replace 10 1.5
Repair 1.0
07 TRANSMISSION
0700 Transmission Test 2.0 1,2,3,4
Service 0.3
Replace 16.0
Repair 16.0
Overhaul 20.0
3-Speed Transmis- | Service 0.5
sion Replace 16.0
Repair 8.0
Overhaul 8.0
Forward-Reverse Service 0.5
Transmission Replace 16.0
Repair 8.0
Overhaul 8.0
Clutch Pack Replace 4.0
Repair 4.0
0703 Control Valve Adjust 1.0 1,2
Replace 1.0
Repair 1.0
Control Cable Adjust 0.5
Replace 2.0
Repair 1.0
0708 | Torque Converter |Replace 160 1,2
Repair 80
Transmission Oil Service 05
Filter Replace 1.0
Oil Filter Element| Replace 05

*The subcolumns are as follows
C-operator/crew
O-organizational
F-direct support
H-general support
D-depot
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APPENDIX C

Section 1 MAINTENANCE ALLOCATION CHART
FOR
ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE SELF-PROPELLED (CCE)
] () © (O] LD
QROUT MAINTENANCE CATEGORY* TOOLS
N COMPONENT/ASSENBLY MAINTENANCE AND RFE
BER FUNCTION EQUlP. MARKS
C (] r H D MENT
08 TRANSFER CASE
0801 Transfer Assembly | Service 0.2 4.0
Replace '
Repair 4.0
Overhaul 6.0
09 PROPELLER SHAFT
0901 Transfer Drive Replace 1.0 1
Shaft Repair 1.0
10 FRONT AXLE
1000 Front Axle Assembly] Replace 8.0 1, 2
Repair 8.0
1002 Differential/Final] Service 0.3 1, 2
Drive Replace 8.0
Repair 8.0
11 REAR AXLE
1100 Rear Axle Assembly 2.0
2.0
12 BRAKE SYSTEM
1201 Parking Brake Adjust 0.2 1, 2
Assembly Replace 3.0
Repair 3.0
Service Brakes Adjust 2.0
Replace 4.0
Repair 4.0
1204 Master Cylinder Service 0.2
Replace 1.5
Repair 1.0
Wheel Cylinders Replace 2.0
Repair 1.0
*The subcolumns are as follows
C-operator/crew
O-organiational
F-direct support 19

H-general support
D-depot



ROLLER, PNEUMATIC TIRED, VARIABLE

Section |I.

APPENDIX C

PRESSURE SELF-PROPELLED (CCE)

MAINTENANCE ALLOCATION CHART

(3] » w ) )
OROUP SPONENT/ASSEMNBLY AMAINTINANCE MAINTENANCE CATEGORY® ngks RE.
REL COMPONENTASS FGNCTION c o r = o EQULp- MATRES
Lines and Fittings| Replace 2.0
Repair 1.0
13 WHEELS
1311 Wheel Assembly Inspect 0.5 1
Replace 1.0
Hub, Bearings, Adjust 0.5
Seal s Replace 1.0
1313 Tires InSpect 0.2 1
Replace 1.0
Repair 1.0
14 STEERING.
1401 Steering Wheel Replace 1.0 1
1405 Center Point Hitch| Service 0.5 1, 2
Replace 3.0
Repair 3.0
1407 Steering Control Replace 2.0 1, 2
Unit Repair 2.0
1410 Hydraulic: Steering Replace 2.0 1, 2
Repair 2.0
Overhaul 4.0
1411 Hoses, Lines and Replace 1, 2
Fittings Repair
1412 Hydraulic Steering Replace 1.0 1, 2
Cylinders Repair 2.0
1414 Flow Divider Replace 1.0 1, 2
Repair 1.0
15 FRAME
1501 ] Frame Assembly Repair 4.0 2

*The subcolumns are as follows:

C-operator/crew
O-organizational
F-direct support
H-general support
D-depot
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Section II.

APPENDIX C

MAINTENANCE ALLOCATION CHART

ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE SELF-PROPELLED (CCE)

(] o ® © () -®
OROUP JASSEMEBLY MAINTENANCE MAINTENANCE CATEGORY® TOOLS RE
i COMPONENT:ASS FGNCTION c o ’ o 5 EQUIb. | MAXFS
BODY, HOOD AND
COWLING
1801 Hood and Cowling Replace 1.0 1, 2
Repair 1.5
1802 Heat Shields Replace 2.0 1, 2
Repair 3.0
1805 Floor Plates Replace 2.0 1, 2
Repair 3.0
1806 Seat Assembly Adjust 0.1 1, 2
Replace 1.0
Repair 1.0
1808 Tool Box Replace 0.5 1, 2
Repair 0.5
43 TIRE INFLATION
SYSTEM
4315 Compressor Replace 2.0 1, 2
Repair 4.0
4316 Hoses, Lines and Replace 1.0 1
Fittings Repair 2.0
4317 Air Pressure Replace 1.0 1, 2
Regulating Valve| Repair 10
Air Pressure Gauge| Test 05
Replace 1.0
Quick Release Valve| Replace 1.0
Repair 1.0
Pressure Holding Replace 1.0
Valve Repair 1.0
Tire Safety Valve Adjust 0.5
Replace 0.5

*The subcolumns are as follows:

C-operator/crew
O-organizational
F-direct support
H-general support
D--depot
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APPENDIX C

Section Il. MAINTENANCE ALLOCATION CHART.

FOR
ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE SELF-PROPELLED (CCE)

[\ V) (-4} ® w [+5) (B
ROUP MAINTENANCE CATEGORY*
oN UM COMPONENT/ASSEMBLY MAINTENANCE 1?;3 E.‘S RF.
BER FUNCTION EQUILP. MARMS
C [ 4 H D MEN
L N _
Reservoirs Replace 4.0

EARTH MOVING EQUIP-
MENT COMPONENTS

Spray Pump and Replace 2.0 1
Motor Repair 2.0
Water Tank Inlet Replace 0.3
Screen
Water Tank Sump Replace 0.3
Filter
Spray Manifolds and] Replace 0.5
Nozzles Repair 1.0
Spray Pipes, Valves| Replace 1.0
and Hoses Repair 1.0

*The subcolumns are as follows:
C-operator/crew
O-organizational
F-direct support 22
H-general support
D-depot



APPENDIX C

MAINTENANCE ALLOCATION CHART FOR
ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE, SELF-PROPELLED(CCE)

SECTION 11l - TOOL. AND TEST EQUIPMENT REQUIREMENTS

TOOL OR TEST

EQUIPMENT
REFERENCE MAINTENANCE NATIONAL/NATO TOOL
CODE CATEGORY NOMENCLATURE STOCK NUMBER NUMBER

Unless otherwise noted,all] maintenance
functions can be accomplished with the tools
contained in the following fommon two sets.

1 O, F, H Shop Equip Contact Maint. | 4940-00-294-9518 | T10138
TRK MTD (SC 4940-97-CL-E
05)

1 O, F, H Shop Equip Org Repair, 4940-294-9516 | T13152
Light TRK MTD (SC 4940-97
CL-EO04)

1 O, F, H Tool Kit Automotive Maint | 4910-754-0654 | W32593
Org Maint Common #l (SC
4910-95-CL-A74)

1 O, F, H Tool Kit Automotive Maint| 4910-754-0650 | w32730
Org Maint Common #2 (SC
4910-95-CL-A72)

1 O,F,H Tool Kit, Light Weight (ScC |9180-00-177-7033 | \y33004
5180-90-CL-W26)

1 O,F,H Shop Equip Auto Maint and [4910-00-754-0653| W32867
Repair Org Maint Supp #1
(SC 4910-95-CL-A73)

1 O, F, H Shop Equip Welding Field | 3470-357-7268 | T16714
Maint (SC 3470-95-CL-A08)

1 O, F, H Tool Set, Veh Full Tracked | 4940-00-754-0743 | W65747
Sugg #2 SC 4940-95-CL-A08

2 F,H, Shop Equip Gen Purp Repair | 4940-00-287-4894 | T10549
Semitrir MTD (SC 4940-97-
CL-EO03)

2 F, H Tool Kit Automotive, Fuel | 4910-00-754-0655 | W32456
and Elec Sys Repair (SC
4910-95-CL-A50)

2 F, H Tool Kit, Master Mechanic |5180-00-699-5273 W4506

and Equip Maint and Repair

(SC 5180-90-CL-E05)

23




APPENDIX C

MAINTENANCE ALLOCATION CHART FOR

ROLLER, PNEUMATIC TIRED, VARIABLE PRESSURE, SELF-PROPFLLED (CCF)

SECTION Ill - TOOL AND TEST EQUIPMENT REQUIREMENTS

TOOL OR TEST

EQUIPMENT
REFERENCE MAINTENANCE NATIONAL/NATO TOOL
CODE CATEGORY NOMENCLATURE STOCK NUMBER NUMBER

2 F.H Shop Set, Fuel and Elec | 4910-00-754-0714 | T30414
Sys Field Maint Basic (SC
4910-95-CL-A01)

2 F.H Shop Set, fuel and Elec 4910-00-390-7775 | T30688
Sys Field Maint Basic Sup
#2 (SC 4910-95-CL-A65)

2 F, H Shop Equip Machine Shop, | 3470-00-754-0708 | T15644
Field Maint Basic (SC
3470-95-CL-A02)

2 F, H Measuring and Lay Out Too| 5280-00-511-1950 W44512
Set Mach (SC 5280-95-CL
A02)

2 F, H Tool Kit Body and Fender | 5180-00-754-0643 | W33689
Repair

3 F, H Wrench Set Socket, 3/4" 5310-00-754-0743 W65747
Drive Hex Type

4 O, F, H Wench Torque, 3/4* Drive| 5120-00-542-5577 Y84966
500 Ib Cap

5 O, F, H Multimeter 6625-00-999-7465 | M80242
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APPENDIX D

CCE MANUFACTURER FIELD CAMPAIGNS AND MODIFICATION PROCEDURES

APPROVAL OF

FIELD CAMPAIGN OR MADIFICATION PLAN _ REPORT OF APPLIED MOODIFICATION
q TACOM REPORT OF DEFICIENCY
je
REPORT OF DEFICIENCY 3
aese pese
r}____.l' FIELD CAMPAIGN OR THEATER
MATERIEL
0 DSt >
ECE MANUFACTURER [ MO0 ICATION PLAN MANAGEMENT
CENTIR
REPAIR
or
REPLACE
:1 6sU ,i o
0SU
ORG L .

wnemm FLOW OF REPORTING
o FIELD CAMPRIGN OR MODIFICATION PLAN
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APPENDIX E

BASIC ISSUE ITEMS LIST

NOMENCLATURE:
MANUFACTURER:
SERIAL NUMBER PANGE:
DATE:
Mm @) )] (4) (5)
- QUANTITY
MFR PART NO. [MFRFED CODE DESCRIPTION UNIT OF ISSUL| FURNITHID
Y/EQUIP
ITEMS TROOP INSTALLED OR AUTHORIZED LIST
(1) (2) (3) )i (5)
DESCRIPTION
SMR NATIONAL STOCK UNIT QTY
CODE NUMBZR REF No & MFR USABLE OF AUTH
CODE ON CODE | M=AS
Note: The following items are overpacked with | the
roller.
7520-00-559-9618 Case, Cotton Duck: MIL- EA 1
B-11748(81349)
7510-00-889-3494 | Log Book Binder: MIL-B- EA 1
43064
NOTE: The following items are authorized but | not
issued with | the roller.
4210-00-889-2221 Extinguisher, Fire Dry EA 1
Chemical

26
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APPENDIX F

INITIAL RECOMMENDATION
PRESCRIBED LOAD LIST (PLL)
AUTHORIZED STOCKAGE LIST (ASL)

END ITEM: Roller Pneumatic Tired Variable Pressure | MAKE: MODEL:
Self-Propelled  (CCE) Hyster 0530A
MFR PART NO: NSN: SERIAL NUMBER RANGE DATE
N/A 3895-01-013-3630 TO Feb 79

QTY OF PARTSREQD

FOR NO. OF END ITEMS
SMR CODE | NATIONAL STOCK NUMBER | PART NUMBER | FSCM PART DESCRIPTION u/m PLL ASL

1.5 1.5 6-20 | 21-50
PAOZZ 2940-01-029-6905 170075 30076 ELEMENT, Air Filter EA 1 3 6 12
PAOZZ 2940-00-825-4400 5574540 22852 ELEMENT, Trans Qil Filter EA 1 1 2 4

155092 30076

PAOZZ 2940-00-019-8087 5574978 72582 ELEMENT, Eng Qil Filter EA 1 1 2 4
PAOZZ 2910-00-792-8985 5574961 72582 ELEMENT, Primary Fuel Filter EA 1 1 2 4
PAOZZ 2910-00-377-5548 PR151-6 81321 ELEMENT, Secondary Fuel Filter EA 1 1 2 4
PAOZZ 3030-00-982-1212 5126447 72582 | V-BELT SEAT, Fan EA 1 1 2 3
PAOZZ 3030-00-208-7495 5133173 72582 | V-BELT SET, Alternator EA 1 1 2 3




NON

4720-00-738-1303
4720-01-013-1355
2940-01-029-6905

5920-00-284-6787

2940-00-825-4400

5330-01-029-6879
5330-01-028-5626
2530-01-028-9276
5330-01-028-9697
5920-00-011-7142

4820-01-028-9032

5930-00-983-2896
2920-00-718-1764

5925-01-028-6503

2530-00-971-1910
2530-00-062-4260
4310-01-028-9278

5330-01-039-6595

4730-01-033-1023

APPENDIX G

ADDITIONAL REPAIR PARTS

P/N

169436
100434

170075

FO2A250V5A
53123-10

5574540
155092

171865

39347

157723
156544
FO02A125V10A

176821

55983
1116529

182046

276121
229416
180580

180757

171873

28

FSCM

30076

30076

30076

81349
30076

22852
30076

30076

30076

30076

30076

81349

30076

30076

16764

30076

06853

06853

30076

30076

30076

DESCRIPTION

HOSE, Radiator, Lower
HOSE, Radiator, Upper
ELEMENT, Air Filter

FUSE, 5-Amp (Inst Panel)

ELEMENT, Trans Oil Filter

O-RING, Rear Axle
O-RING, Rear Axle
REPAIR KIT, Hyd Whl Cy 1
REPAIR KIT, Steering Cy 1
FUSE, 10-Amp (Horn)

VAVLE, Relief, Water Spray
Sys

SWITCH, Pressure
SWITCH, Water Spray Motor

CIRCUIT BREAKER, Wtr, Spray
Mtr

REPAIR KIT, Air Comp Governor
REPAIR KIT, Air Compressor
UNLOADER KIT, Air Compressor
GASKET KIT, Air Comp

ROTATING UNION, Air Sys



NSN

5920-00-131-9915

6240-00-733-2984

2990-01-029-4594

4820-01-071-3785

2940-00-019-8087

2910-00-890-2436

2910-00-377-5548

6620-00-993-3594

5930-00-220-6716

5330-00-860-9956

5330-00-810-7493

3030-00-982-1212

3030-00-208-7495

6140-00-917-2141

2610-01-066-7805

2530-01-028-5288

4320-01-037-4815

2520-01-054-5336

4310-01-043-7974

2520-01-028-8802

2815-01-015-4647

P/N

FO02A32V20A

156776

79247

78409

PF147

5574961

PR151-6

77328

169776

16484

16486

5126447

5133173

74325

156643

163616

169150

169541

175908

393303

5033-7201

FSCM
81349
30076
30076

30076

70040
70040

81321

30076

30076
30076
30076
72582
72582
30076
30076
30076
30076
30076
30076

30076

72582

29

DESCRIPTION

FUSE, 20-Amp Wtr Spray Mtr

SEALED BEAM, Head Light
REPAIR KIT, Air Regulator

REPAIR KIT, Quick Relief

Valve
ELEMENT, Eng Oil Filter
ELEMENT, Primary Fuel Filter

ELEMENT, Secondary Fuel
Filter

SENDER, Trans & Wtr Temp
Gages

SENDER, Oil Pressure
O-RING, Hyd Bose, Str Control
O-RING, Hyd Hose, Str Pump

V-BELT SET, Fan
V-BELT SET, Alternator
BATTERY, 12 Volt
Tire Pneumatic
Control Assembly
Steering Pump
Differential, Driven
Compressor

Transmission

Engine Diesel



APPENDIX H

SAMPLE FORMAT

DA FORM 2765 PART NUMBER REQUEST

(CONUSREQUESTOR)

) =' e —— 'L_LL.AL_.J-L.T;,H N\
R USE THE FSCM AS THE FIRST
1y § DIGITS OF THE PART NUMBER:
M P ] |5
23 s
£3 [ WEAPONS SYS | pmd : 3
i:3 | psG cooe ‘ i
L I :
EE; 1 l L 1] | L H
H ume Pl meoatcr  pearrfere odr oardf 2
itg i 1] !
;5; 3 -l ' AB C’rw 1 1l ;
1y |

-~ : L‘

1 . T A I e T T T P L T e o e e

lproJECT copE]

(OCONUS REQUESTOR)

| o S T 11 I_l bagd 1

N E 5 LIV T -(:'D‘(j.;’l
?. 8 USE THE FSCM AS THE FIRST
£ 1 il 5 DIGITS OF THE PART NUMBER
9 : — oox s I el Susastzre
i;:-s T rry T § ||rlr|r#"!‘ T T £
L L ree——— e L R P YT g
13 [WEAPONS SYS| = e e o
{53 |0SG cooE | TR ji
tei I 3
3:-‘; ] L1 ’L L) Ll 3
S aa e :
.itg - J EJ pr— .
| TR L — i
3 3477 L | l — -

. 3 v weerr

-1 i et --:—: ---:‘-‘::'L-‘— '\;I:l“;ll?‘lllllﬂllniloluuul.d‘.'u. ) CRBANRRNRRD DS

“
IPROJECT CODE |.

30




APPENDIX |

SAMPLE FORMAT - MILSTRIP REQUISITION FOR (NSN)

—

A fh Y an o’-\-:u.- Tl

fl oY, 0 n‘ li{ ™ITT I REN L
Y '!f_‘ 7,:-‘.. “3 LA ‘Iounvnv Ft AW vt M L0 e SERLN v sare '.'ul

wcart §ioear I

£ USED J

(23 N
o L L
1 } . . ; i
] - (%14 (210 a0D1'L Uit fOurens et 23 | reamsecten DOLLARS {13
bl I 1 1 or | auanvity | waet | Fumo srusenon [emosgey pronn| 2 catt pt —L; _l St [
aTan | arannde |y BTOCK NUMSER 18Ut YTl BT P Y
T St oo oy [ ST [ = L E——— CUANTITY
1 vz)cI:r.u«][tl1atlillalﬂl.’TlliiTl'llI[TT
C I 3 y 1 1_ 1 Lt 1 ) SN N S S | L1 1
tw USSR L EMTNTANTY "e r

[ T B U ENT Noek R H 3 TGRS
u] Frqomironia TS ) R ano fopey ADOMELE wau
3 !“{-o“l M B ‘!'1_7- _Tﬁ_fi Ty T |30 S B B

Lt | T ,[,VI.JHA 1 L. ity O
§ [ runo Jastaauinan | erosect [ruamtr Poinoe Wit bma r S S T
[

D obtat
—rj.a—r“l 520 S T T T TR TS TG e TR
]

COO0 JINGLE L1vE ITEW
REQUISITION SYSTEM DOCUMENT (MECHANICAL)

R L e e e 1 1 1 s L (. J e\ e _ R
g 22 el l
: ! : !,
8lelalolalolnlslelnlielnls 79 | an | I 5 UNTT e |9
S Ta U T e T W e s Tww'"1,1.,,,;.:‘1‘1‘:":“,':.‘(.“ 1L . s Tese °
1221434620 300U MARUNANDANERVDHNRUNMNQULON DL SRS HUTTDOHN TR RS RN RUk i X
Mandatory Entry
Card Column Description of Data for CCE
1-3 Document Identifier Code AgA - CONUS
Agl - Overseas
4-6 Routing ldentifier Code
7 Media/Status Code
8-22 NSN
23-24 Unit of Issue
25-29 Quantity
30-43 Document Number
44 Demand Code
45-50 Supplementary Address
51 Signal Code
52-53 Fund Code
54-56 Distribution Code CC-54 ‘F” for CONUS;
see AR 725-50
for OCONUS
CC-55-56 Weapon System Code
57-59 Project Code "BWG" for CONUS; "JZC" For OCONUS
60-61 Priority Code
62-64 Required Delivery Date
65-66 Advice Code

31
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000 SMmELE LiNt 1TEw

\

ACOWNTION SYITEM DOCUMENT (MECHANICALY

APPENDIX J

SAMPLE FORMAT - MILSTRIP REQUISITION FOR (NON-NSN)

A P St or Al R
W T T T U A o Aot Py NN A nu_tuum_muz_x_’ I 1

Cord Column

1-3

4-6

8-22
23-24
25-29
30-43

44
45-50

51
52-53
54-56

57-59
60-61
62-64
65-66

Description of Data

Document ldentifier Code

Mandatory Entry
for CCE

AgB - CONUS
Ag2 - Overseas

Routing ldentifier Code Always S9C
Media/Status Code
FSCM and Part Number
Unit of Issue
Quantity
Document Number
Demand Code
Supplementary Address
Signal Code
Fund Code
Distribution Code CC-54 ‘" for CONUS;
see AR 725-50
for OCONUS
CC-55-56 Weapon System Code
"BWG" for CONUS; "JZC" for OCONUS

Project Code
Priority Code
Required Delivery Date
Advice Code
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APPENDIX J (CONT'D)

CARD MANDATORY ENTRY
COLUMN DESCRIPTION OF DATA FOR CCE
67-69 Blank

70 Identification code applicable to

entry in cc 71-80.

A - Technical order or Technical
Manual.

B - End Item Identification
C - Noun Description

D- Drawing or Specification No.

71-80 Reference ldentification Identification of
referance specified
in cc 70
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APPENDIX K
SAMPLE FORMAT- MILSTRIP REQUISITION FOR CCE (NON-NSN) (MANUAL)

roLe Ling |

7oLD LINE §

0OCU- { ROUT- * DOCUMENT NUMBER
MENT NG M MANUFACTURER'S CODE UNIT E,
{DENTI- | 1DENTL : AND PART NUMBER oF QUANTITY )

FIER FIER FIcm PART NUMBER Ssve \ sERIAL
112 3]alsle]s]a]o]ro]rif1z]1al1a|vs|16{17]18]19[20]2v][22}3]2a 25 26{27]28]20 :9:nou4zu
i {

. T e el e GRS l

) . "

2 [SUPPLEMENT ARY] J oistri. | pro. | & Yy REJECT COOE
<[>) Aoomess zFUND| g o> | oeELt- | 8 (FOR USE BY
sle Zlcooe 1oN | JECT |2k DELL | 30 | sLank
wfw! 2 cooe | cope | & DaTE | 2V SupPLY
ol e a < OURCE ONLY)
4414546 |47 [48]49]50157]52/53]54]|55{56]57 58 !59|coic1b2{63 {64 |65[66]67|6n|69]70)71|72 65 66

T G e
DENTIFICATION DATA
* 1. MANUFACTURER’S CODE & PART NO. (When they excesd |2. MANUFACTURER'S NAME
Card Columne 8 theu 22)

3. MANUFACTURER'S CATALOG IDENTIFICATION AND DATE 4. TECHNICAL ORDER NUMBER
S. TECHNICAL MANUAL NUMBER ls. NAME OF ITEM REQUESTED
Y. OESCRIPTION OP ITEM HEQUESTED I 7e. COLOR
B. ENDITEM APPLICATICN AND SOURCE OF SUPPLY
82, MAKE 85. MODEL NUMBER 8c. SERIES 8d. SERIAL NUMBER
9. REQUISITIONER (Clear Text Nawis and Address) 10. REMARKS

FORM EDITION OF | MAR 74 MAY BC
DD tapn7r 1348-6  useountiL ExnAusTED NON-NSN REQUISITION (WANUAL)
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APPENDIX K

INSTRUCTIONS

This form will only be used in those cases where the manufacturer's
code and part number exceed the spaces allocated in card columns 8 - 22

of the requisition.

CARD
COLUMN

23-24
25-29
30-43
44
45-50
51
52-53

54-56

57-59
60-61
62-64
65-66

67-80

MANDATORY ENTRY
DESCRIPTION DATA FOR CCE

Document Identifier Code AgE - CONUS
Ag5 - OCONUS

Routing ldentifier Code Always S9C
Media Status Code
FSCM and Part Number Leave Blank

Enter In Block 1
under ldentification

Data
Unit of Issue
guantity
Document Number
Demand Code
Supplementary Address
Signal Code
Fund Code
Distribution Code CC 54 "F" for CONUS. (See
AR 725-50 for OCONUS)
cc 55-56 Weapon System Code
Project Code "BWG" for CONUS; "JZC" for OCONUS
Priority Code
Required Delivery Date
Advice Code
Blank
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APPENDIX L
MAINTENANCE AND OPERATING SUPPLY LIST

NOMENCLATURE: Roaller, Pneumatic Tired, MAKE: MODEL:
Variable Pressure, Self-Propelled (CCE) HYSTER C530A
M.F.R. PART NO: NSN: SERIAL NO. RANGE: DATE:
3895-01-013-3630 TO Feb 79
D 2 ©) (4) ®) (6)
MFR PART NO. QTY REQ QTY REQ
COMPONENT OR F/INITIAL F/8 HRS
APPLICATION NAT'L TOCK NO. DESCRIPTION OPN OPN NOTES
Fuel Tank 9150-00-286-5296 Diesdl Fuel DF-, VV-F- 30 G4d 55 Gal Drum
800
Engine Crank
Case 9150-00-188-9858 Oil Lubricating OE/HDO 30 12 Qts 5Ga
MIL-L-2104C
9150-00-186-6668 Qil Lubricating OW/HDO 10 5Ga
MIL-L-2104C
Brake 9150-00-190-0932 Brake Fluid , Automotive 1Pt
Master Cylinder VV-B-680
Transmission 9150-00-698-2382 Automotive Transmission 13 Qts
and Converter Fluid (DEXRON)
Transfer Case 9150-01-035-5392 Lubricating Oil Gar 5Qts 10t
MIL-L-2105 GO80W/90
Final Drive 9150-01-035-5392 Lubricating Oil Gear 22 Qts 1Qt
MIL-L-2105 GO80W/90
w
> 9150-01-035-5393 5Ga
9150-01-035-5394 55 Gd




APPENDIX L
MAINTENANCE AND OPERATING SUPPLY LIST

NOMENCLATURE: Roller, Pneumatic Tired, MAKE: MODEL:
Variable Pressure, Self-Propelled (CCE) HYSTER C530A
M.F.R. PART NO: NSN: SERIAL NO. RANGE: DATE:
3895-01-013-3630 TO Feb 79
) ) ©) (4) ©) (6)
MFR PART NO. QTY REQ QTY REQ
COMPONENT OR F/INITIAL F/8 HRS
APPLICATION NAT'L TOCK NO. DESCRIPTION OPN OPN NOTES
Generd 9150-00-190-0905 GAA Grease MIL-G-10924 AR
Application
Cooling System 6850-00-181-7933 Anti-Freeze Permanent 13 Qts 50-50 solution
MIL-A-46153
Steeling 9150-00-186-6668
Hydraulic Tank Qil Lubricating OE/HDO 10 4 Gal 5G4d
9150-00-189-6727 MIL-L-2104C
9150-00-191-2772 1Qt
55 Gd

LE




APPENDIX M

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

Maintenance Forms and Records

Every mission begins and ends with the paperwork. There isn't much of it, but
you have to keep it up. The forms and records you fill out have several uses.
They are a permanent record of the services, repairs, and modifications made

on your vehicle. They are reports to organizational maintenance and to your
commander. And they are a checklist for you when you want to know what is wrong
with the vehicle after its last use, and whether those faults have been fixed.
For the information you need on forms and records, see TM 38-750.

Preventive Maintenance Checks and Services

1. Do your before (B) PREVENTIVE MAINTENANCE just before you operate the vehicle.
Pay attention to the CAUTIONS and WARNINGS.

2: DURNING checks and services (D) of PREVENTIVE MAINTENANCE will be performed
while the equipment and/or its component systems are in operation.

3. Do your after (A) PREVENTIVE MAINTENANCE right after operating the vehicle.
Pay attention to the CAUTIONS and WARNINGS.

4. Do your weekly (W) PREVENTIVE MAINTENANCE weekly.
5. Do your monthly (M) PREVENTIVE MAINTENANCE once a month.

6. |If something doesn't work, troubleshoot it with the instructions in this manual
or notify your supervisor.

7. Always do your PREVENTIVE MAINTENANCE in the same order so it gets to be a
habit. Once you've had some practice, you'll spot anything wrong in a hurry.

8. If anything looks wrong and you can't fix it, write it on your DA Form 2404.
If you find something seriously wrong, report it to organizational maintenance
RIGHT NOW.

9. When you do your PREVENTIVE MAINTENANCE, take along the tools you need to make
all the checks. You always need a rag or two.

A - Keep it clean: Dirt, grease, oil, and debris only get in the way and may
cover up a serious problem, Clean as you work and as needed. Use dry cleaning
solvent (SD-2) on all metal surfaces. Use soap and water when you clean rubber
or plastic material.

WARNING
Dry cleaning solvent, used to clean parts is potentially dan-

gerous to personnel and property. Do not use near open flame or
excessive heat. Flash point of solvent is 100°F - 138°F.
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APPENDIX M

B- Bolts, nuts, and screws: Check them all for obvious looseness,
missing, bent or broken condition. You can't try thorn all with a tool,
of course, but look for chipped paint, bare metal, or rust around bolt
heads. |If you find one you think is loose, tighten it, or report it to
organizational maintenance if you can't tighten it.

C- Welds: Look for loose or chipped paint, rust, or gaps where parts
are welded together. If you find a bad weld, report it to organizational
maintenance.

D- Electric wires and connectors: Look for cracked or broken insulation,
bare wires, and loose or broken connectors. Tighten loose connectors
and make sure the wires are in good shape.

E- Hoses and fluid lines: Look for wear, damage, and leaks, and make
sure clamps and fittings are tight. Wet spots show leaks, of course.
But a stain around a fitting or connector can mean a leak. If a leak
comes from a loose fitting or connector, tighten it. If something is
broken or worn out, report it to organizational maintenance.

10. It is necessary for you to know how fluid leakage affects the status
of your vehicle. The following are definitions of the types/classes of
leakage an operator-or crew member needs to know to be able to determine
the status of his/her vehicle. Learn, then be familiar with them and
REMEMBER - WHEN IN DOUBT, NOTIFY YOUR SUPERVISOR!

Leakage Definitions for Crew/Operator PMCS

Class | Seepage of fluid (as indicated by wetness or dis-
coloration) not great enough to form drops.

Class Il Leakage of fluid great enough to form drops but not
enough to cause drops to drip from item being checked/
inspected.

Class Il Leakage of fluid great enough to form drops that fall

from the item being checked/inspected,
CAUTION
EQUIPMENT OPERATION IS ALLOWABLE WITH MINOR LEAKAGES (CLASS | OR II).
OR COURSE, CONSIDERATION MUST BE GIVEN TO THE FLUID CAPACITY IN THE

ITEM/SYSTEM BEING CHECKED/INSPECTED. WHEN IN DOUBT, NOTIFY YOUR
SUPERVISOR.
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OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B-Before D-During A-After W-Weekly M-Monthly
APPENDIX M
INTERVAL ITEM TO BE INSPECTED
ITEM PROCEDURE; Check for and have repaired, filled or Equipment is not ready/
NO adjusted as needed AVIALABLE IE:
DI A|w
NOTE
PERFORM WEEKLY AS WELL AS BEFORE PMCS'S IF:
a. You are the assigned operator but have not
operated equipment since the last weekly.
b. You are operating the equipment for the first
time.
1 GENERAL
a. Visually check for loose wiring, damaged piping
or hoses.
] b. Look for evidence of fluid leakage (oil, fuel, Class I1ll leaks or any
coolant). fuel leakages are found.
2 ENGINE CRANKCASE
Check dipstick for proper level. Add oil as necessary
to FULL mark.
3 RADIATOR
Check coolant level. Add coolant as required.
(Level should be approximately 1 inch from bottom of
filler neck.)
4 FUEL STRAINER

oY

Drain approximately % pint to remove sediment and
water.




OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B-Before D-During A-After W-Weekly M-Monthly
APPENDIX M
INTERVAL ITEM TO BE INSPECTED ) )
ITEM PROCEDURE : Check for and have repaired, filled or Equipment is no'F ready/
NO adjusted as needed AVAILABLE IF:
D|A|[W
5 TIRES
® a. Check for cuts and general condition. One or more missing,_
) b. Check operation of tire inflation system. flat, and/or unservice-
able. Tires fail to
inflate.
6 CONTROLS AND INSTRUMENTS  (Check  for  proper indication
and operation)
] a. Ammeter
Slight (+) Charge _ _
° b. Engine Coolant Temperature Gage Engine oil pressure and
160°-185°F normal operation coolant gages indicate
° c. Engine Oil Pressure abnormal operation.
40-60 PSI normal operation o
® d. Transmission Oil Temperature Gages indicate red.
GREEN/RED
o e. Hourmeter
Total hours of engine operation
) f. Fuel Gage
] g. Gage Tire Pressure
35-140 PSI max depending on tire PLY and mission.
L h. Controls (i.e., steering, shifting, etc)
Check for proper operation
7 WATER SPRAY SYSTEM/TANK
o a. Check strainer and clean with water if required.
e b. Check water spray nozzle and clean if required.
8 [ COCO MATS
= Check for missing or worn mats. One or more missing.




OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B-Before D-During A-After W-Weekly M-Monthly
APPENDIX M
INTERVAL ITEM TO BE INSPECTED
ITEM PROCEDURE: Check for and have repaired, filled or Equipment is not ready/
NO adjusted as needed AVAILABLE IF:
Bl D| A|W
9 ] TRANSFER CASE
Check fluid level. Add as necessary to FULL mark.
10 ] STEERING HYDRAULIC TANK
Check fluid level at sight gage. Check should be mad
with cold oil. Add as required.
11 ° TRANSMISSION
Check dipstick for proper level. Add oil as necessary
to FULL mark.
12 ) BRAKE MASTER CYLINDER
Check fluid level. Add as required.
13 AIR CLEANER
[ a. Check air cleaner indicater; if red, clean and
service element
[ ] b. Inspect air cleaner element. Element missing.
14 LV-BELTS
Check for frayed, cracked, or broken belts.
15 | BATTERY
Check fluid level. Fill as required to split ring. One or more missing or
5 Ins t f bvi def ; h ked i S
o pect for obvious defects; such as cracked case or will not crank engine.
burnt, broken or loose terminals and cables.




ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES

Q-Quarterly S-Semiannually A-Annually B-Biennially ii-Hours M-Miles
APPENDIX M
INTERVAL ITEM TO BE INSPECTED
ITEM NO PROCEDURE: Check for and have repaired, filled, or adjusted as needed
Q| s|A|B [H |Mm
1 . ENGINE
Check for leaks, loose mounts and proper operation.
2 100 OIL FILTER
Change oil and filter.
3 300 FUEL FILTER AND STRAINER
Change. filter and strainer elements.
4 200 V-BELTS (AIll belts)
Check tension.
5 RADIATOR
P a. Check for leaks and clean exterior as required.
™ b . Check antifreeze protection.
1000 C. Drain and flush radiator and engine.
6 AIR CLEANER
° a. Check filter element and clean as required.
500 b . Change filter element.
7 ° BLOWER SCREEN
Clean
8 100 BATTERY
P
bt Check specific gravity of electrolyte in each cell.




ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES

Q-Quarterly S-Semiannually A-Annually B-Biennially H-Hours M-Miles
APPENDIX M
INTERVAL ITEM TO BE INSPECTED
'TEM NO PROCEDURE: Check for and have repaired, filled, or adjusted as needed
Q| s| A|B|H]|M
9 ° TRANSMISSION & CONVERTER
Drain fluid, change filter and refill.
10 { TRANSFER CASE
Drain fluid and refill.
11 o FINAL DRIVE
Drain fluid and refill.
12 Y HYDRAULIC STEERING SYSTEM
Drain fluid, change filter and refill.
13 ° GAGES AND CONTROLS
Check operation.
14 ° WHEEL BEARING
Clean, inspect and repack or replace if required.
15 o WATER SPRAY SYSTEM
Inspect and clean if required, the tank, strainer and nozzles.
16 ® TIRES
Check for cuts and general condition and operation of tire
‘; inflation system.
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UNIT IDENTIFICATION
UNIT SERIAL NO.

X 0O X 0000 X

111 T

(2 @) (4) (5)

(1) & (2) The first letter and number denote the design series and model of the unit.
(3) The second letter denotes the plant at which the unit was manufactured.
(4) The number series denotes the serial number of the unit.

(5) Thefinal letter denotes the year of manufacture starting with “A” in 1957. The

letters “I”, ‘0" and Q"will not be used.

Parts Referred To In This Book As Right Or Left Hand Parts
Are In Accordance With The Sketch Below

R. H. Side

P
0

e O

L. H. Side

CAUTION!
Never Attempt To Clean, Oil Or Adjust A Machine

While It Is In Motion




Section A

INTRODUCTION




Al

How To Use The lllustrated Parts Manual

This Parts Book describes and illustrates assem-
blies, sub-assemblies and detail parts needed for
service replacement.
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When The Part Number Is Not Known

1. USE: Determine the function and application of
the part required. Turn to the index page im-
mediately behind the front cover and select the
most appropriate section.

2. Line up the black arrow with the black tab on
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the index page of the selected section. Use the
section index to determine the assembly which
would normally contain the part required. Proceed
then to locate the part on the assembly breakdown

page.




A2

When The Part Number Is Known

3. Use the numerical index to find the
part number. Turn to the page listed and locate
the required part in the assembly breakdown.

GENERAL: The assembly breakdowns include part
numbers, description, quantities required, keys and
footnotes to help in selecting. the correct parts.

4. Keys are used to show effective serial numbers,
two or more similar assemblies. Select the ap-
propriate key, ‘A,” ‘B,” ‘C” or ‘D” and find
the required part in the corresponding column.

5. Indent numbers are used to indicate assemblies
and sub-parts of assemblies. Number 1 is the
major assembly. Part descriptions which are
indented under 2, 3 or 4 are sub-parts of that
major assembly shown above.

6. Quantities shown are for one assembly. Note
that two assemblies are shown, but the quan-

tities of the sub-parts are indicated as one.
This means one per assembly.

7 The revision number and date on the index page,
indicates the latest printing of the manual.

DEALERS NOTE: When supplements are issued
to up-date the manuals, the index page with the latest
revision number and date are included with the
supplement. Be sure the index pages are added to
the manuals in your possession.
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FIRE PRECAUTION

To avoid fires, operators should be instructed to refuel compacters in well
lighted areas outside of buildings. Repairs and adjustments should be made
on only those compacters which have been taken to a garage or maintenance
shop.

STORAGE OF COMPACTER

Lubricate the compacter according to lubrication recommendations if
it is to be left standing for any length of time. This will protect against
rusting.

The engine should be run once a week until it is thoroughly warm.
This will circulate the oil and prevent rusting from condensation, in addi-
tion to keeping the battery charged.

If freezing weather is expected before the engine will be started again,
see that the cooling system is adequately protected against freezing.

If the engine is to be stored or left standing longer than a normal day,
fill the fuel tank with clean fuel to keep out moisture laden air. This will
prevent condensation and rust from forming inside the tank.

OPERATION AND MAINTENANCE TIPS

The following tips will help increase compacter life and contribute to the
reduction of expensive downtime.

1. Check lubricating and hydraulic oils and engine coolant at the begin-
ning of each work shift. Use only recommended oils.

2. Dont work compacter until engine and hydraulic oils are warm.
3. Dort let engine idle for extended periods.

4. Dont operate compacter with faulty engine governor or with excessive
hydraulic pressure. Have qualified personnel make these checks.

5. Make sure the air cleaner and oil filters are serviced correctly. All
connctions must be tight with no leaks in the system.

6. Do not add coolant to an overheated engine.
7. After working compacter let engine idle a few minutes before stopping.

8. Fill fuel tank at the end of the shift, when compacter is warm.

9. Do not reverse direction of travel when compacter is traveling above
engine idle speeds.

10. Repair minor defects immediately.

11. Do not downshift compacter at vehicle speeds that exceeds the low
gear speed at governed engine R.P.M.

12. Adhere to lubrication and maintenance recommendations.

NOTE: For complete information see your OPERATORS and
SERVICE MANUAL.
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COWLING AND FLOOR PLATE
INDEX




Bl

COWLING AND FLOOR PLATES

12

KEY

C-FOR 3-53 DIESEL ENGINE.

REF. HYSTER NAME OF PART
NO. PART NO. 1234

1 169413 SUPPORT-RADIATOR

2 16829 CAPSCREW-1/2 UNC X 1
3 15158 LOCKWASHER-1/2

4 156133 NUT-FLANGE, 3/;8 UNC
5 156134 SHIM

6 169415 HOOD

7 139589 CAPSCREW-5/16 UNC x 1/2
7 170554 CAPSCREW-5/16 UNC X 1

8 392450 SEAT

9 165585 PLATE-FLOOR

9 6o 173423 PLATE-FLOOR

9 © 166863 PLATE-FLOCR

10 156143 PLATE-COVER

11 156133 NUT-FLANGE. 3/8 UNC

12 156142 PLATE-COVER. FRONT UNIT
12 156145 PLATE-COVER, REAR UNIT
13 156139 PLATE-COVER

14 156140 PLATE-COVER

14 & 169418 PLATE-COVER

15 18498 CAPSCREW-5/16 UNC x 3/4

O e e ONE = = NN P

REF.

23

LI V)

HYSTER

PART NO.

169410

156085

158820

145689
391777

NAME OF PART

1234

LOCKWASHER-5/16

PLATE-COVER

CAPSCREW-HT 5/16 UNC x 3/4

PLATE-COVER

PLATE-COVER

NUT-FLANGE, 3/8 UNC

WASHER-3/8

VANDAL GUARD

NUT-WING 3/8 UNC

FRAME-FRONT UNIT WITHOUT
REMOTE AIR

FRAME-REAR UNIT
DECAL KIT
WARNING PLATE-CLEARANCE

TOOL BOX

NERrAMpRrNMNPEPNO O

=

PR e
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HITCH

REF. HYSTER NAME OF FART REF. HYSTER NAME OF PART

NO. PARTNO. 1 2 3 4 QTY. NO. PART NO. 1 2 3 4 QTY.
1 391578 HITCH 1 6 15162 LOCKWASHER-3/4 PIN 4
2 391753 PIN 3 7 391755 PIN 1
3 156113 WASHER 4 8 156118 BUSHING 1
4 156112 BUSHING 2 9 156117 BUSHING 1
5 18620 CAPSCREW-3/4 UNC x 1 1/2 4




DETROIT DIESEL ENGINE - SERIES 3-53

NOTE: For service of this engine, see your Detroit Diesel
Manual and contact your local Detroit dealer.

Section C
POWER UNIT
INDEX
ENGINE MOUNTS (3-53 DIESEI) « - < v« e vveeeaanaaiaaenns
EXHAUST SYSTEM (3-53 Diesel) ... ... Cc21

OIL DRAIN LINE (3-53 Diesel) ...




C3

COOLING SYSTEM

KEY

C-FOR 3-53 DIESEL ENGINE.

REF. HYSTER NAME OF PART QTY. REF. HYSTER NAME OF PART QTY.
NO. PART NO. 1234 C NO. PART NO. 1234 C
14 164285 TUBE 1
1 169434 RADIATOR 1 14 174005 CLAMP 1
2 106483 CAP 1
15 169436 HOSE-OUTLET 1
3 169435 SHROUD 1
4 134102 SCREW-NO. 8 X 3/8 6
5 17150 CAPSCREW-7/16 UNF X 1 4 16 119236 CLAMP 2
6 15129 WASHER-7/16 4
7 15157 LOCKWASHER-7/16 4
8 15007 NUT-7/16 UNF 4 17 100434 HOSE 1
9 12815 COCK-DRAIN, 1/4 1
11 17096 ELBOW-45 DEGREE 1
12 85830 HOSE-TO SUMP 1
13 24270 ELBOW-45 DEGREE 1 21 119236 CLAMP 4
14 164288 HOSE-FROM TRANS. FILTER 1




C20

ENGINE MOUNTS AND OIL DRAIN LINE

FOR 3-53 DIESEL ENGINE

REF.

HYSTER

PART NO.

NAME OF PART
1234

[y

OOOO\AQU'I-PW N =

174056
169422
159367
15157
16375
159368
16801
169425
18558
15156

LOCKNUT- 3/4 UNF

BRACKET

MOUNT-ENGINE

LOCKWASHER-7/16

CAPSCREW-HT 7/16 UNF X 1 1/2
WASHER

CAPSCREW-HT 3/4 UNF X 3 1/2
SUPPORT-ENGINE

CAPSCREW-HT 7/16 UNC X 1 1/2
LOCKWASHER-3/8

[N
AP NLEO RN

TRANSMISSION END

18543
12845
169442
14550
14387
157912
18607
164281
164280
17405

CAPSCREW-HT 3/8 UNC X 3 3/4
BUSHING

HOSE

ELBOW-45 DEGREE

PLUG

ADAPTER

CAPSCREW-HT 5/8 UNF X 3 1/4
WASHER

MOTOR MOUNT

LOCKNUT-5/8 UNF

N ONN LR




ca
EXHAUST SYSTEM

FOR 3-53 DIESEL ENGINE

N

fo——7
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1234 QTY. NO. PART NO. 1234 QTY.
1 153025 MUFFLER 1 5 169438 ADAPTOR 1
2 30375 CLAMP 2 6 L GASKET-COMES WITH ENGINE 1
3 16805 CAPSCREW-HT 3/8 UNC X 1 4 7 170555 TAIL PIPE 1
4 15156 LOCKWASHER-3/8 4




Section D

FUEL SYSTEM
INDEX

AIR FILTER (3-53 Diesel) - - -« -« D10

FUEL SYSTEM (3-53 Diesel) . ... ..o D11
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AIR FILTER

FOR 3-53 DIESEL ENGINE

34 5 § I
- g
]

REF.  HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1 2 3 4 QTY. NO. PART NO. 1 2 3 4 QTY.
1 18497 CAPSCREW-HT 5/16 UNC X 1 4 8 169426  FILTER-AIR 1
! 15155 LOCKWASHER-5/16 4 8 170075 ELEMENT-FILTER 1
2 170306  GASKET 1 9 164953 UNLOADER-DUST 1
3 12844 BUSHING 1 10 130845 CLAMP 1
3 16151 ELBOW 1 11 170076 RETAINER-BAR 1
4 156479 RESTRICTION INDICATOR 1 12 169428 BRACKET-AIR FILTER 1
4 141259 FITTING-FILTER 1 12 18535 CAPSCREW-HT 3/8 UNC X 5/8 4
5 169430 ELBOW-AIR INLET 1 12 15156 LOCKWASHER-3/8 4
6 115696  CLAMP 2 13 169429 CAP-AIR STACK 1
7 169432 HOSE-HUMP 1 14 78286 CLAMP 1




D1l

REF.

FUEL SYSTEM

3-53 DIESEL ENGINE

10
]
1
61 [ 1
18
(0] "
f—AS
[}
7
HYSTER NAME OF PART REF. HYSTER NAME OF PART
PART NO. 1 2 3 4 QY. NO. PART NO. 1 2 3 4 QTY.
119074  CLAMP 2 10 154494  TUBE 1
15534  CAPSCREW-3/8 UNC X 5/8 1 11 14273 ELBOW 2
15156  LOCKWASHER-3/8 1 12 15525  CAPSCREW-3/8 UNC x 3/4 1
16119 HOSE 1 12 15156  LOCKWASHER-3/8 1
169119  ELBOW 1 12 15056  NUT-3/8 UNC 1
169122  BRACKET 1 13 169447  BRACKET 1
16805  CAPSCREW-HT 3/8 UNC X 1 2 14 17268  CAPSCREW-1/2 UNC X 5/8 1
15156 LOCKWASHER-3/8 3 14 15158  LOCKWASHER-1/2 1
16815  CAPSCREW-HT 3/8 UNC X 1 1/2 1 15 128408  CLAMP 2
eeeee FUEL FILTER-SEE PAGE D6 1 16 169446 HOSE 1
..... FUEL FILTER-COMES WITH ENGINE 1 17 16192  VALVE-SHUT OFF 1
14358  ELBOW 1 18 160622  VALVE-CHECK 1

©Coep~N Yoo bw N







Section E

ELECTRICAL EQUIPMENT

INDEX

ELECTRIC SYSTEM (3-53 Diesel)......uvvveeernniannnn.
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ELECTRICAL SYSTEM

FOR DIESEL ENGINE

13
4]!
35 U
BLUE 16GA
27
BLACK 16GA L C
GREEN 16GA TAK 166A—
BLUE 12GA
o
2 25 j NN
J
3El R . N I\ E;_
1 0] ED 14GA :
28
BLUE 16GA
374 hA
30 |
HALACK 12GA7]
k) (o] WHITE 12GAS
- YELLOW 16G —
4. BROWN :6GA —r
1 BLUE 16GA
4 ORANGE 16GA
371
k!
KEY
8-FOR 3-53 DIESEL ENGINE.
REF. HYSTER NAME OF PART QrY REF.  HYSTER
NO. PART NO. 1 2 3 4 B NO. PART NO.
1 175007  PANEL-INSTRUMENT 1 20  14763:
1 17209  CAPSCREW-1/4 UNC X 3/8 6 21 164263
2 181332 SWITCH-IGNITION 1 22 17328
2 181333 KEY 1 23 101618
3 163928  WIRE 1
3 53123 FUSE-5 AMP 1 25 157065
4 169779  GAUGE-WATER TEMPERATURE 1
5 87415  WIRE 1 27 L.
6 169759  GAUGE-OIL PRESSURE 1 28 77328
29 55983
7 119379  HOUR METER 1 29 981878
8 169781  GAUGE-TRANSMISSION TEMP. 1
9 85800  PLUG-BUTTON, LIGHT SWITCH 1
10 169758  AMMETER 1 31 15002
31 169776
31 15916
12 177513  WIRE HARNESS
13 126380 CONNECTOR-VOLTAGE REG. 1 32 ..
13 134796  REGULATOR-VOLTAGE 1 33 111766
14 15054  CAPSCREW-1/4 UNC 2
14 15154  LOCKWASHER-1/4 2 34 169461
15 11095  LINK 4 35 126381
15 129883  NUT 4 36 67654
15 18515  WASHER-5/16 4 37 132853
15 16690  NUT-WING, 5/16 4
16 111770  PROTECTOR-BATTERY 1
17 74325  BATTERY 2
18 74751  HOLD DOWN-BATTERY 2
19 164264  CABLE-BATTERY 1
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TRANSMISSION POWER TRAIN
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TRANSMISSION

5 5 7

i
54 52 51 49 48 47464544 43 42 41 40 39 38 1

36 35 34 33

i

23 29

REF. HYSTER NAMVE OF PART qQry REF. HYSTER NAME OF PART qQry
NO. PART NO. 1234 NO. PART NO. 1234

393303 TRANSM SSI ON 1 15 162853 FORK 1
i VALVE- CONTRCL, SEE PAGE &2 1 16 162854 SPRI NG- DETENT 1
2 SHAFT AND CLUTCH PASKS - SEE 17 162845 GEAR- FI RST, MAI N SHAFT 1
2 PAGE &3 1 18 162846 WASHER- FI RST GEAR 1
3 FORWARD AND REVERSE CASE AND 19 124682 BEARI NG MAI N SHAFT OUTPUT 1
3 REGULATOR — SEE PAGE 4 1
4 162859 GASKET- TRANSM SSI ON CASES 1 21 263371 SHAFT- MAI N 1
5 162855 PLUG EXPANSI ON 3 21 162844 BEARI NG- MAI N SHAFT FI RST GEAR 39
6 91527 ROLL PIN - 1/4 X 1 3/8 2 22 263372 GEAR- SECOND, MAI N SHAFT 1
7 162852 RAI L- SHI FT 1 23 124744 BEARI NG COUNTER SHAFT REAR 1
8 162848 CAP 1 24 162839 GEAR- FI RST, COUNTER SHAFT 1
8 162857 GASKET- CAP 1 25 17116 PLUG DRAIN, 1/4 NPT MAGNETIC 1
8 162849 SEAL-O L 1 26 162838 CASE- 3- SPD, TRANSM SSI ON 1
8 16805 CAPSCREW — 3/8 UNC X 1 H T. 4 27 58941 SNAP RI NG 2
8 15156 LOCKWASHER - 3/8 4 28 162840 GEAR- SECOND, COUNTER SHAFT 1
9 175212 KNOB- HANDLEVER 1 29 162847 BEARI NG- PI LOT 1
10 162856 HANDLEVER 1 30 162797 SHAFT- COUNTER 1
10 16815 CAPSCREW — 3/8 UNC X 1 1/2 H T. 1 31 124635 BEARI NG- COUNTER SHAFT FRONT 1
10 15156 LOCKWASHER - 3/8 1 32 162841 GEAR- DRI VEN, COUNTER SHAFT 1
11 15315 PLUG PIPS, 1/2 NPT 1 33 162796 WASHER- THRUST, DRI VEN GEAR 2
12 177590 PI N- CLEVI S 1 34 162792 GEAR- COUNTER SHAFT 1
12 162851 SHAFT- LEVER 1 35 162795 WASHER- COUNTER SHAFT GEAR BRG 6
12 15201 PI N- COTTER 1 36 162794 BEARI NG ROLLER 68
13 162850 LEVER- | NSI DE 1 37 162793 SPACER- COUNTER SHAFT GEAR 1
13 53171 ROLL PIN - 3/8 X 1 1 38 162803 SUMP O L 1
14 21278 BALL- DETENT, 3/8 DI A 1
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TRANSMISSION

REF. HYSTER NAVE OF PART REF. HYSTER NAMVE OF PART
NO. PART NO. 1234 Qry NO. PART NO. 1234 Qry
39 162804 GASKET-O L SuwP 2 57 159818 Rl NG- SEAL 1
39 162805 SCREEN-O L SuUwP 1 58 150085 CAPSCREW 8
40 162800 SHAFT- | DLER GEAR 1 58 15154 LOCKWASHER- 1/ 4 8
41 162801 TUBE- | DLER GEAR SPACER 1 59 159817 HUB- | MPELLER 1
42 162802 WASHER- | DLER GEAR REAR 1 60 147536 STATOR 4
43 16805 CAPSCREW — 3/8 UNC X 1 H. T. 8 61 150087 SNAP RI NG 2
43 15156 LOCKWASHER — 3/ 8 8 62 147537 RACE- QUTER 1
44 162798 GEAR- | DLER 1 63 147539 SPRAG 1
45 162799 WASHER- | DLER GEAR BEARI NG 3 64 159823 WASHER- | MPELLER THRUST 2
46 162794 BEARI NG- ROLLER 32 65 159820 WASHER- STATOR THRUST 2
47 15482 PLUG DRAI N, 3/8 NPT MAGNETI C 1 66 147538 RACER- | NNER 1
48 162796 WASHER- THRUST, | DLER GEAR 1 67 159821 WASHER- TURBI NE THRUST, FWD 1
49 259145 CORK- | DLER GEAR SHAFT 2 68 159819 TURBI NE 1
51 162937 GASKET- PUMP TO CASE 1 69 97927 BOLT- COVER 12
52 173323 PUWVP- CONVERTER CHARG NG 1 69 120212 LOCKNUT- COVER 18
53 163912 SEAL-O L PUWP 1 69 A CAPSCREW — 5/16 UNF X 1 % 6
54 18509 CAPSCREW-5/ 16 UNC X 1 3% H. T. 2 70 7 . CAPSCREW 12
54 16835 CAPSCREW — 5/16 UNC X 2 H. T. 2 70 7 . LOCKWASHER 12
54 162938 WASHER- SEAL 4 71 162927 HOUSI NG TORQUE CONVERTER,
55 158906 TORQUE CONVERTER 1 71 GAS ENG NE 1
55 159822 COVER- FRONT 1
55 150088 PLUG DRAI N 1
55 147543 GASKET- COVER TO | MPELLER 1
56 159816 | MPELLER 1
TRANSMISSION CONTROL VALVE
" 10 'Rl § T8
erlﬁ imivg
TRRY!
| , 5 5 0
u
=
AL
)
3 2 il 20 22 2 18 18

REF. HYSTER NAVE OF PART REF. HYSTER NAMVE OF PART

NO. PART NO. 1234 qQry NO. PART NO. 1234 Qry

1 162831 CONTROL- FORWARD AND REVERSE 1 11 12865 Nl PPLE-PI PE, 1/8 NPT X 2 1

1 162837 PI N- CLEVI S 1 12 16835 CAPSCREW- 5/16 UNC X 2 H. T. 4

1 15200 COTTER - 1/16 X 1/2 1 13 15932 LOCKWASHER - 5/ 16 4

2 162835 L1 NK- CONNECTI NG 2 14 162821 BODY 1

3 162836 PI N- CLEVI S 1 15 162824 CUP- DETENT 2

3 15212 COTTER — 3/32 X 3/4 1 16 162822 BARREL 1

4 162834 PI N- CLEVI S 1 17 162826 CAP- VALVE 1

4 15212 COTTER — 3/32 X 3/4 1 18 95716 O RI NG 1

5 162833 BELL CRANK 1 19 162825 SPRI NG- DETENT 1

6 162832 BRACKET 1 20 16485 O RI NG 2

7 162572 CAPSCREW — 3/8 UNC X 3/4 H T. 2 21 162823 VALVE 1

8 15156 LOCKWASHER — 3/ 8 2 22 162830 GASKET 1

9 162820 VALVE- CONTROL 1 23 162828 CAP- VALVE SEAL 1

9 15306 PLUG — 1/8 NPT 1 24 162829 SEAL-O L 1

10 259147 COUPLI NG 1
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CLUTCH PACK
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REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1234 qQry NO. PART NO. 1234 qQry
167334 PACK- CLUTCH 1 7 TUBE-O L 1
1 162720 SHAFT- | NPUT 1 18 . SLEEVE-O L 1
1 SHAFT- | NPUT 1 19 162717 SEAL- RING, TUBE & SLEEVE 2
2 Rl VET- PLATE TO SHAFT 8 20 162790 SEAL- RI NG, | NPUT SHAFT 3
3 PLATE- CLUTCH DRI VE 1 21 162789 BEARI NG FRONT BALL 1
4 162721 CYLI NDER- CLUTCH 2 22 162788 BEARI NG- QUTPUT SHAFT PI LOT 1
5 162723 BUSHI NG- CYLI NDER TO SHAFT 1 23 162787 BEARI NG FRONT CLUTCH THRUST 1
6 162779 SEAL- PI STON OUTER 2 24 162785 SNAP RI NG CLUTCH PACK RETAI N. 2
7 162778 Pl STON- CLUTCH 2 25 242147 PLATE- SEPARATOR 12
8 55287 SEAL- PI STON | NNER O RI NG 2 26 162784 PLATE- CLUTCH 12
9 162780 SPRI NG- CLUTCH 2 27 162786 HUB- FRONT CLUTCH 1
10 162781 RETAI NER- CLUTCH SPRI NG 2 28 58937 SNAP RI NG FRONT HUB RETAI NI NG 1
11 58906 SNAP RI NG 2 29 61141 BALL-1/4 DI A 2
30 162716 SEAL RI NG CYL. BUSH. TO SHAFT 4
12 162933 GEAR- QUTPUT 1
12 PLATE- CLUTCH DRI VE 1 31 162934 HUB- REAR CLUTCH 1
3 GEAR- QUTPUT 1 32 125606 SNAP RI NG REAR HUB RETAI NI NG 1
4 Rl VET- PLATE TO GEAR 8
33 162931 BEARI NG THRUST, OUTPUT GEAR 2
15 162932 BEARI NG GEAR TO SHAFT 1 34 12944 SNAP RI NG REAR BRG. RETAI NI NG 1
35 162701 RI NG QUTPUT SHAFT CENTERI NG 1
16 167335 SHAFT- QUTPUT 1 36 128462 BEARI NG- REAR BALL 1
16 ... SHAFT- QUPUT 1
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TRANSMISSION CASE AND REGULATORS

12 1 3 3

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1234 qQry NO. PART NO. 1234 qQry
1 162811 CAP- REGULATOR VALVE 2 20 162814 BLOCK- REGULATOR VALVE 1
2 60836 O RI NG 3 21 77328 SENDER- TRANS. O L TEMPERATURE 1
3 242145 WASHER AR 22 17666 TEE 1
4 162808 SPRI NG 2 23 42681 CONNECTOR 1
5 242144 PI'N 2 24 263378 HOSE- TRANSM SSI ON TO FI LTER 1
6 162806 VALVE- REGULATOR 2 25 162819 FI LLER CAP AND DI PSTI CK 1
7 242143 CASE- FORWARD AND REVERSE TRANS. 1 26 242148 SCREEN-O L FILTER 1
7 15314 PLUG PI PE 1 27 . TRANSM SSI ON FI LTER SEE PAGE G5 1
8 162709 PLUG 1
9 162708 PLUG 1 28 HOSE- FI LTER TO RAD. SEE PAGE C3 1
10 262751 NECK- FI LLER PLUG 1 28 163904 CLAMP- RADI ATOR TO SUMP HOSE 1
11 162710 PLUG 1
12 15347 PLUG 2 28 174005 CLAWP 1
3 HOSE- RADI ATOR TO SUMP SEE PG 1 29 16815 CAPSCREW 3/8 UNC X 1 1/2 H T. 4

c3 30 15156 LOCKWASHER - 3/8 5
13 181089 1 31 15056 NUT — 3/8 UNC 5
13 140660 CLAWP 1 32 15157 LOCKWASHER - 7/ 16 4
13 16805 CLAWP 1 33 18561 CAPSCREW — 7/16 UNC X 2 4
14 17096 CAPSCREW 3/8 UNC X 1 1 34 15159 LOCKWASHER — 9/ 16 5
15 15307 ELBOW 45 DEGREE 3 35 162858 BOLT 5
16 162812 PLUG 1 36 162860 PLUG SCREEN 2
17 242146 VALVE- REGULATOR 1
18 162816 SPRI NG 1
19 95716 CAP- REGULATOR 1

O RI NG




G5

TRANSMISSION OIL FILTER

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART

NO. PART NO. 1234 qQry NO. PART NO. 1234 qQry
155462 TRANSM SSI ON FI LTER 2 8 e GASKET 1

1 156546 BASE 1 9 WASHER 1

2 154547 BY- PASS VALVE 1 o GASKET 1

2 SPRI NG 1 11 155090 SPRI NG 1

3 156548 PLUG 1 12 155092 ELEMENT 1

4 156549 GASKET 1 13 155093 GASKET 1

5 156778 SHELL AND STUD 1

5 156779 SHELL 1

6 ... STUD 1 NOTE- THI' S PAGE | S ALSO THE SERVI CE PARTS

7 155089 RETAI NER 1 BREAK- DOAN FOR STEERI NG FI LTER 155462.
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TRANSFER DRIVE
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REF. HYSTER NAMVE OF PART REF. HYSTER NAME OF PART
NO. PART NOO 12 3 4 qQry NO. PART NO. 1234 qQry
27 177602 SHI M . 007 AR
27 177601 SHI M . 020 AR
2 15884 O RI NG 1 28 390245 RETAI NER- BEARI NG 1
3 15887 O RI NG 1 29 138924 CAPSCREW 3/8 UNC X 7/8 2
4 155314 SEAL-Q L 1 29 16805 CAPSCREW 3/8 UNC X 1 7
5 155315 SPACER 1 29 15156 LOCKWASHER- 3/ 8 7
6 57545 O RI NG 1 30 44562 SEAL-Q L 1
7 12891 SNAP RI NG 1 31 155337 SPACER 1
8 16828 CAPSCREW 3/8 UNC X 1 1/4 2 32 391786 SHAFT 1
9 15156 LOCKWASHER- 3/ 8 2 33 155341 RETAI NER- BEARI NG 1
10 18588 CAPSCREW 1/2 UNC X 1 1/2 4 34 30068 CUP- BEARI NG 1
11 15158 LOCKWASHER- 1/ 2 4 35 155344 CONE- BEARI NG 1
12 390275 COUPLI NG 1 36 230351 CUP- BEARI NG 1
13 390047 HOUSI NG- TRANSFER 1 37 155345 CONE- BEARI NG 1
13 15305 PLUG PI PE, 1 | NCH 1 38 18588 CAPSCREW 1/2 UNC X 1 1/2 8
14 158647 DI PSTI CK 1 39 15158 LOCKWASHER- 1/ 2 8
40 155348 SHI M . 005 AR
16 390277 SHI M . 005 AR 40 155349 SHI M . 007 AR
16 390278 SHI M. 007 AR 41 15302 PLUG PI PE, 3/8 1
42 155346 SEAL-Q L 1
43 152862 YOKE 1
44 155350 WASHER 1
20 30195 CUP- BEARI NG 1 45 39360 O RI NG 1
21 155330 CONE- BEARI NG 1 46 15863 O RI NG 1
22 155325 SHAFT 1 47 241665 NUT- SLOTTED 1
23 154625 GEAR SET 1
24 155326 SPACER 1 49 16201 PLUG- SOCKET HEAD 4
25 30283 CONE- BEARI NG 1
26 30282 CUP- BEARI NG 1
27 177603 SHI M . 005 AR
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FORWARD AND REVERSE CONTROL

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART

NO. PART NO. 1234 qQry NO. PART NO. 1234 qQry
1 157586 ROD 1 15 157592 BOLT- SHOULDER 2
2 157596 BEARI NG- Pl LLOW BLOCK 2 16 15054 NUT- 1/ 4 UNC 2
3 16836 CAPSCREW 5/ 16 UNC X % 4 17 15154 LOCKWASHER- 1/ 4 2
4 15155 LOCKWASHER- 5/ 16 4 18 157623 SPACER 4
5 157588 PLATE 1 19 157595 LI NK 1
6 157587 PLATE 1 20 85749 BOLT- SHOULDER 2
7 19877 PIN-ROLL, 3/16 X 1 7/8 1 21 157599 BRACKET 1
8 15054 NUT- 1/ 4 UNC 1 22 19872 PIN-ROLL, 3/16 X 1 1/8 1
9 177965 SPRI NG 1 23 157598 CABLE 1
10 157590 BLOCK- PI VOT 1 24 149055 BRACKET 1
11 157589 BLOCK- PI VOT 1 25 139024 BALL JO NT 2
12 157585 LEVER 2 26 15004 NUT- 1/ 4 UNF 1
13 15026 NUT-JAM 3.8 UNF 2 27 15923 LOCKWASHER- 1/ 4 2
14 66716 KNOB 2 28 15024 NUT-JAM 1/ 4 UNF 2
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KEY

B- FOR COVPACTORS W TH TI RE | NFLATI ON SYSTEM

REAR WHEELS

REF. HYSTER NAME OF PART qQry. REF. HYSTER NAME OF PART qQry.

NO. PART NO. 1234 B NO. PART NO. 1234 B
1 155389 BRACKET- WHEEL SUPPORT 1 24 171860 AXLE 2
2 155395 BUSHI NG 2 25 155409 BUSHI NG 4
3 155396 WASHER 2 26 155410 WASHER 4
4 155397 PI'N 2 27 155406 PI'N 2
5 16805 CAPSCREW 3/8 UNC X 1 4 28 16830 CAPSCREW 1/2 UNC X 1 1/4 4
6 15156 LOCKWASHER- 3/ 8 4 29 15158 LOCKWASHER- 1/ 2 4
7 169813 BLOCK- PI VOT 1 30 . WHEEL BRAKE- SEE PAGE H2 4
8 155381 BRACKET- SPRI NG SUPPORT 1 30 159728 HUB AND DRUM 4
9 155380 SPRI NG 1 30 163980 DRUM 1
10 155388 CAPSCREW SPECI AL 1 31 165065 HUB 1
11 15021 NUT-JAM 1 UNC 1 31 164079 STUD 6
12 155400 HUB 1 32 163970 CUP- BEARI NG, LARGE 1
13 15096 STUD 6 32 163971 CUP- BEARI NG, SNALL 1
14 163970 CUP- BEARI NG 1
15 163971 CUP- BEARI NG 1 33 163180 CAPSCREW 7/ 16 UNC X 1 32
16 30273 CONE- BEARI NG 5
17 155401 CONE- BEARI NG 3 34 15157 LOCKWASHER- 7/ 16 UNC 32
17 174230 CONE- BEARI NG, QUTSI DE 2 35 WHEEL- SEE PAGE P4 5
18 155402 SLEEVE- VEAR 5 36 155414 NUT- WHEEL 30
19 155403 SEAL- SLEEVE 5 37 171863 BEARI NG 4
20 162087 WASHER- SPECI AL 5 38 171865 O RING 2
21 133861 NUT-1 UNS 3 39 176177 BUSHI NG 2
21 175191 NUT- HEX SLOTTED, QOUTSI DE 2 40 39347 O RING 2
22 15226 COTTER-1/8 X 1 % 3 41 182982 SNAP RI NG 2
22 175249 W RE- NUT LOCK, OUTSIDE 2 42 54115 SNAP RI NG 4
23 155404 CPA- GREASE 3 43 171861 SHAFT 2
23 171969 CAP- GREASE, QUTSI DE 2
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FINAL DRIVE
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REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1234 qQry NO. PART NO. 1234
169541 DI FFERENTI AL AND CARRI ER 1 20 165791 DRI VE GEAR AND PI NI ON

1 163879 DI FFERENTI AL 1 21 53867 Rl VET

1 162864 DI FFERENTI AL CASE 1 22 177391 SHI M. 003

i CASE-DI FF., PLAIN HALF 1 22 177392 SHI M. 005

2 CASE- DI FF., FLANGE HALF 1 22 177393 SH M 010

3 162865 CAPSCREW SHORT 4 23 30161 CONE

3 162866 CAPSCREW LONG 8

4 234072 PI' NI ON- DI FFERENTI AL 4 24 149684 BEARI NG REAR

5 234071 WASHER- THRUST 4

6 234067 S| DE- GEAR 2 25 202908 RI NG LOCK 1

7 234069 WASHER- THRUST 2 26 86008 COTTER 2

8 234066 SPI DER 1 27 234034 RI NG ADJUSTI NG 2

9 177388 CAGE- PI Nl ON BEARI NG AND CUP 1 29 16833 CAPSCREW 5/8 UNC X 1 3/4 24

10 30175 CUP- BEARI NG 2 30 15160 LOCKWASHER- 5/ 8 24

11 138076 CONE- PI NI ON BEARI NG 1 31 155360 GASKET 2

12 162867 CONE- PI NI ON BEARI NG 1 32 155357 GASKET 1

13 234048 SPACER- . 219 AR 33 159127 CARRI ER- DI FFERENTI AL 1

13 234049 SPACER- . 220 AR 34 56998 BOLT-1/2 UNC X 1 1/4 15

13 234050 SPACER- . 221 AR 35 230413 CUP- BEARI NG 2

13 234051 SPACER- . 222 AR 36 165932 SCREW 1

13 234052 SPACER- . 223 AR 37 234036 NUT 1

13 234053 SPACER- . 224 AR 39 15157 LOCKWASHER- 7/ 16 8

13 534054 SPACER- . 230 AR 40 18559 CAPSCREW 7/16 UNC X 1 3/4 8

13 534055 SPACER- . 236 AR 41 159128 FLANGE 1

13 534056 SPACER- . 242 AR 42 159131 SHAFT- AXLE, R H. 1

13 534058 SPACER- . 248 AR 43 159130 SPI NDLE 2

13 534059 SPACER- . 254 AR 44 155361 SLEEVE- VEAR 2

14 177386 COVER AND O L SEAL 1 45 150194 SEAL 2

15 234047 SEAL-O L 1 46 155369 BEARI NG- CONE 2

16 234764 GASKET- COVER 1 47 155370 CUP- BEARI NG 2

17 234045 WASHER 1 48 163938 SPACER-FOR 4 & 6 PLY TI RES 2

18 53849 NUT 1 48 155374 SPACER- FOR 10, 12, 14 PLY TIRES 4

19 15226 COTTER- DRI VE PI NI ON 1 49 141721 EXTENSI ON- VALVE, QOUTSI DE 2
2

49 49189 EXTENSI ON- VALVE, | NSI DE
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FINAL DRIVE
REF. HYSTER NAME CF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY NC. PART NO. 12 3 4 QTY.
50 163936 HUB-FOR 4 & 6 PLY TIRES 2 65 160538 PIN-GROOVE 2
50 155362 HUB-FOR 10, 12, 14 PLY TIRES 2 66 160537 PLATE-SLIPPER 2
51 ..., RIM-SEE PAGE P4 4 67 160536 TUBE 2
52 155480 THIMBLE-TAPERED 16 60 160539 SPRING 2
53 15157 LOCKWASHER-7/16 16 69 61141 BALL 2
54 17159 NUT-7/16 UNF 12 70 149601 BALL 2
55 111805 STUD 16 7 . FRAME-SEE PAGE El 1
56 1599940 O-RING 2 71 15316 PLUG 2
57 155888 LOCKWASHER-BEARING 2 72 21420 VENT-AIR 1
58 155889 NUT-LOCK. BEARING 2 72 159132 SHAFT-AXLE, L.H. 1
59 155328 WASHER-TONGUED 2 73 171877 NUT-LONG 4
60 230425 BEARING-CONE 2 74 18556 CAPSCREW-7/16 UNF X 7/8 4
61 230424 BEARING-CUP 2 75 15157 LOCKWASHER 4
62 155376 CLAMP-WEDGE 12 76 210092 COVER-DUST 1
63 1908 NUT 12
64 1906 STUD 12 77 391862 GASKET 1
TRANSFER DRIVE SHAFT
1 12 3 3 1 5 9 1w 9 1 k] 12
)
i '
4 ( 1 2

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY. NO. PART NO. 12 3 4 QTY.

159133 SHAFT-TRANSFER DRIVE 1 5 163964 YOKE-SLIP 1
1 53038 CAPSCREW 16 5 53029 CUP-OUST 1
2 15039 PLATE-LOCK 8 7 163968 YOKE-STUB 1
3 163966 SPIDER AND BEARING 2 8 53030 RETAINER-FELT 1
3 163967 RETAINER AND SEAL 4 9 53032 WASHER-FELT RETAINING 1
3 16041 FITTING-GREASE 1 10 53031 WASHER-FELT 1
4 16001 FITTING-GREASE 1
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DRIVE PLATE AND TORQUE CONVERTER HOUSING

FOR DIESEL ENGINE
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10 65 9 8 1
KEY
R-FOP 3-53 DIESEL ENGINE.
REF. HYSTER NAME OF PART QTY. REF. HYSTER NAME OF PART
NO. PARTNO. 12 3 4 B NO. PART NO). 1234
5 16805  CAPSCREW-HT 3/8 UNC X 1 | | 8 |
6 15156  LOCKWASHER-3/8 20
7 162927  HOUSING-TORQUE CONVERTER 1
8 16313  CAPSCREW-5/16 UNF X 1 1/4 8
9 164277  WASHER-HALF ROUND 8
17 16805  CAPSCREW-3/8 UNC X 1 | 112l

11 16805  CAPSCREW-HT 3/8 UNC X 1 |12|
12 164276  DRIVE PLATE 1
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BRAKES AND LINKAGE
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BRAKE SYSTEM

SECTION A -A
k})
3
»
%
k|
u
~.
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REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 234 QTY. NO. PART NO. 234 QTY.
1 390055  CRANK 1 21 112662  SPRING 1
2 390058  BEARING-PILLOW BLOCK 2 22 149  ROD END 1
3 16815 CAPSCREW-3/8 UNC x 1 1/2 2 23 150  PIN-ROD END 1
3 15156  WASHER-3/8 Z 23 15212  PIN-3/32 X 3/4 1
3 15056  NUT-3/8 UNC 24 390062  LINK 1
4 16828 CAPSCREW-3/8 UNC x 1 1/4 2 25 15027  NUT-7/16 UNF 2
5 186204  PEDEL-BRAKE 1 26 ... CYLINDER-MASTER, SEE PACE H3 1
6 16376  CAPSCREW-3/8 UNC x 2 1 27 16741  CAPSCREW-3/8 UNC X 3 1/4 2
7 114496  PAD-PEDAL 2 28 29467  GASKET 1
8 141  ROD END 2 29 390063  ADAPTER 1
9 142 PIN-ROD END 2 30 390064  TUBE 1
9 15212  PIN-3/32 x 3/4 2 31 146432  CLAMP 1
10 390059  LINK 2 31 15055  NUT-5/16 UNC 13
11 15056  NUT-3/8 UNF 2 31 15155  WASHER-5/16 13
12 390065  PIN 2 32 165120  CLAMP 12
12 15234  PIN-5/32 X 1 1/4 2 33 14689  CONNECTOR 1
13 139743  NUT-3/8 UNF 2 34 157617  HOSE 2
14 15222  PIN-1/8 x 3/4 2 35 14558  TEE 3
15 390060  LEVER 1 36 157618  HOSE 1
16 61885  BUSHING 1 37 157620  TUBE 2
17 8022  PIN 1 38 157621  TUBE 2
18 15136 WASHER-3/4 2 39 157622  ELBOW 4
19 18839  PIN 2
20 59819  PIN-GROOVE 1




H2

BRAKES

al(:H)
2

nmi2 10
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 34 QTY. NC. PART NO. 12 3 4 QTY.
5 15160 WASHER-5/8 1
163064 BRAKE-WHEEL, RIGHT HAND 2 5 157731 NUT-5/8 UNC 1
6 157772 PLATE-SHOE GUIDE 1
163065 BRAKE-WHEEL, LEFT HAND 2 7 38003 SPRING 2
8 157735 LINK-WHEEL CYL. TO SHOE 2
1 166316 BACKING PLATE 1 9 ... WHEEL CYLINDER-SEE BELOW 1
1 157774 COVER-ADJUSTING SCREW 1 9 157732 SCREW AND LOCKWASHER 2
2 162410 SHOE AND LINING 2 10 38006 SPRING 1
2 % 162985 LINING SET 1 11 54912 SOCKET-ADJUSTING SCREW 1
3 54515 PIN-SHOE HOLD-DOWN 2 12 38011 SCREW-ADJUSTING 1
4 157773 CUP-SHOE HOLD-DOWN 4 13 54916 NUT-PIVOT 1
4 38005 SPRING-SHOE HOLD DOWN 2
5 54510 PIN-ANCHOR 1 * INCLUDES LININGS AND RIVETS FOR FOUR SHOES.
5 157730 WASHER-SPECIAL 1
WHEEL CYLINDER
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY. NO. PART NO. 12 34 QTY.
157779 WHEEL CYLINDER-R.H. 1 5 » 157725 BOOT 2
157718 WHEEL CYLINDER-L.H. 157722 SCREW-BLEEDER 1
1 157124 PISTON 2
2 % 157720 CuUP 2 & INCLUDED IN WHEEL CYLINDER REPAIR KIT
3 157721 SPRING 1 157123.
4 157719 SEAT-TUBE 1
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MASTER CYLINDER

REF. HYSTER NAME OF FART REF. HYSTER NAME OF FART

No. PART NO. 1234 QTY. NO. FART NO. 234 QTYy.
1 176442  MASTER CYLINDER 1 7 54576 PLAT-STOP 1
2 236213 PLUG-FILLER 1 8 e 54577 WIRE-LOCK 1
3 ® 54659 CASKET-FILLER PLUG 1 9 54579 BOOT 1
4 54573 SPRING 1 10 96231 ROD-PUSH 1
5 ® 54574 CUP-PRIMARY 1

6 ® 54575 PISTON 1 *INCLUDED IN REPAIR KIT 54584.
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PARKING BRAKE
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REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PARTNO. 1234 QTY. NO.
T HANDLEVEJEE PAGE H5 1 14 119847 A BRAKE 1
2 18510 CAPSCREW-5/16 UNF X 1 3/4 3 14 77720 DRUM 1
3 15155 LOCKWASHER-5/16 3 15 77716 SHOE AND LINING 2
4 157603 CABLE 1 16 77717 SPRING 2
5 119879 CLAMP 1 17 71718 LEVER 1
6 16597 CAPSCREW-3/8 UNC x 3/4 2 18 77719 ROLLER 2
5 15156 LOCKWASHER-3/8 2 19 77685 BACKING PLATE 1
7 142  PIN-ROD END 1 20 165786  COVER 1
8 15212 COTTER 1 21 139773  SWITCH-MICRO 1
9 41184 NUT-SLOTTED, 7/8 UNF 1 22 16743  LOCKWASHER-#6 2
10 109502 WASHER 1 22 12425 NUT-#6 UNF 2
11 15225 COTTER-L/B X 1 1/2 1 22 18815 SCREW-AC UNF X 1 1/4 2
12 155338 HUB-BRAKE DRUM 1 23 15155 LOCKWASHER-5/16 2
13 18854 CAPSCREW-3/8 UNF X 5/8 14 23 17484 CAPSCREW-5/16 UNF 3/8 2




H5

PARKING BRAKE LEVER

16

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO PARTNO. 12 3 4 QTY. PART NO. 12 3 4 QTY.

85724 A PARKING BRAKE LEVER 1 11 121876 CLAMP 1
1 54867 KNOB-ADJUSTING, UPPER 1 12 127875 SPACER 2
2 54868 KNOB-ADJUSTING, LOWER 1 13 127874 SPACER 2
3 54866 O-RING 1 14 54861 PIN 1
4 54869 BODY 1 15 18515 WASHER 1
4 54869 BOOY 1 15 18515 WASHER 1
6 54860 TUBE-ADJUSTING 1 17 54872 RIVET 1
7 54871 PIN 1 18 77585 BRACKET-PIVOT 2
8 54863 LINK 1 19 54865 SPACER 1
9 77584 BRACKET-MOUNTING 2 20 54873 SPACER 2
10 119878 SPACER 1 21 54874 SPACER 2
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STEERING AND LINKAGE
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STEERING SYSTEM (3-53 Diesel)
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STEERING CONTROL

§ 17 183

N 32 3 U 4 3 2282

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY. NO. PART NO. 12 3 4 QTY.
163616  STEERING CONTROL 1 22 158843 SE Al-CHECK 1
162552 CONTROL 1 23 158844 PLUG-SEAL 1
1 158826 CAPSCREW I 24 ® 158845 D-RING 1
2 158827 CAP-END I 25 165316 STEERING COLUMN 1
3 158828 GEAR SET 2 25 165317 TUBE AND FLANGE 1
4 158829 SPLINE 1 26 165318 SHAFT 1
5 158830 SPACER 1 27 159764 SNAP RING 2
6 138907 SPACER 1 28 159703 BEARING 1
7 158831 PLATE 1 29 159701 RING-RETAINING 1
8 158832 ORIVE 1 30 159812 CAPSCREW-3/8 UNC X 3/4 2
9 138145 CAP SCREW 4 31 165201 TERMINAL & WIRE 1
10 158833 CAP-HOUSING 1 32 165202 ISULATOR-CONTACT 1
11 158834 SEAL-OIL 1 33 165203 SPRING-CONTACT 1
12 * 158835 SEAL-QUAD RING 1 34 165204 WASHER-CONTACT 1
13 158836 BUSHING-CAP LOCATER 1 35 165205 RING-CONTACT 1
14 * 158837 O-RING 1 36 165205 INSULATOR-CONTACT RING 1
15 158838 CONTROL PARTS 1 37 165207 HORN BRUSH 1
6 ... SLEEVE AND SPOOL 1 38 141461 SCREW 1
16 158839 PIN-CENTERING 1 39 165314 TERMINAL-WIRE 1
18 158846 DISC-PIN 2 40 165313 CONNECTOR 1
19 158840 SPRING-CENTERING 6 41 161865  NUT-13/16 NEF 1
20 158841 SPRING 1
21 158842 BALL-STEEL, 1/4 1 *INCLUDED IN SEAL KIT 158847.




K3
STEERING CYLINDER

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1234 QTy. NO. PART NO. 1234 QTY.
155474 STEERING CYLINDER 1 8 ¢ 55146 O-RING 1
| 156541 BODY 1 9 156538 SNAP RING 1
2 61206 NUT-PISTON 1 10 156537 SNAP RING 1
3 156542 PISTON 1 11  « 15865 O-RING 1
4 '+ 61393 O-RING 1 12 » 156545 RING-WIPER 1
5 '« 1001154 O-RING 1
6 156543 ROD 1 ¢« INCLUDED IN SEAL KIT 156544.
7 156533 GLAND 1




K4
STEERING PUMP

FOR 3-53 DIESEL ENGINE

6
REF. HYSTER NAME CF PART REF. HYSTER
NO._ PART_NQ. ___1.2.3.4 _____ ——— QTY.__ NC._PART_NO.
+« 169150 PUMP-STEERING 1 10 ® 155806 GASKET-SEAL 1
1 o, 129446 CAPSCREW 6 11 155807 SPACER 1
2 129447 WASHER 6 12 a 158908 COVER-FRONT 1
3 , 170078 COVER-REAR 1 13 235933 SEAL-SHAFT 1
4 168941 GASKET-SEAL 2 129445 KIT-MAJOR } NOT 1
4 168941 BODY 2 129445 KIT-MINOR ILLUSTRATED 1
6 ' 168947 BEARING 4 .
T e GEAR-DRIVEN 1 I:’|NCLUDED IN MAJOR KIT.
8 ... .. GEAR-DRIVE 1 ‘|NCLUDED IN MINOR KIT.
9 206 KEY 1 INCLUDED IN GEAR KIT 129444.
HORN
2
19—
18
17
20—
67 893 45100112 r——18
O
| S
2
14
o1
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY. NO. PART NO. 12 3 4 QTY.

1 CONTROL AND COLUMN 1 14 163657 WIRE 1
2 . BRUSH-HORN 1 15 53124  FUSE-10 AMP 1
3 L. WASHER-CONTACT 1 16 163661 WIRE 1
4 L. SPRING-CONTACT 1 17 15054  NUT-1/4 UNC 2
5 ..., INSULATOR-CONTACT 1 17 15174  WASHER 2
6 163910 KIT-HORN BUTTON 1 18 132855  RELAY 1
6 166169 COVER-WEATHER 1 19 163634 WIRE 1
7 166174 SCREW 3 20 126364 HORN 1
8 166171 CUP-CONTACT 1 21 15055 NUT-5/16 UNC 1
9 166173 CAP-CONTACT 1 21 15932 LOCKWASHER-5/16 1
10 166172 SPRING 1 22 143289 WIRE 1
11 166175 PLATE-CASE 1

12 166170 BUTTON-HORN 1 *SEE PAGE Ka3.

13 ... AMMETER 1
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STEERING SYSTEM

FCR 3-53 DIESEL
13
Iﬁ

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART

NO. PART NO. 12 34 QTY. NO. PART NO. 12 3 4 QTY.
1 155333 TANK-HYDRAULIC 1 33 L. CYLINDER-STEERING, SEE FACE K3
2 146073 VIEW GAUGE-LEVEL 1 36 137852 CLAMP-STRAP

3 164227 CAP-FILLER 1 37 16597 CAPSCREW-HT 3/8 UNC X 3/4
4 118742 GASKET-CAP 1 38 15156 LOCKWASHER-3/8

5 169452 HOSE-HYDRAULIC 1 39 15129 WASHER-7/16

6 96522 HOSE-HYDRAULIC 1 40 17585 NIPPLE

7 16559 ELBOW 1 41 130845 CLAMP

7 16586 LOCKNUT 1 42 174166 HOSE-HYDRAULIC

7 16484 O-RING 1 43 170548 HOSE-HYDRAULIC

8 170549 CONNECTOR 1 4 L. PUMP-HYD.. SEE PAGE K4
9 16541 CONNECTOR 2 45 16561 EL BOW

9 16586 LOCKNUT 1 45 16588 LOCKNUT

9 16484 O-RING 1 45 16486 O-RING

10 163616 CONTROL-POWER STEERING 1 46 169450 FITTING-SPECIAL

11 16815 CAPSCREW-HT 3/8 UNC x 1 1/2 2 46 16589 LOCKNUT

11 15156 LOCKWASHER-3/8 2 46 16487 O-RING

12 155387 STEERING WHEEL 1 47 169451 HOSE-HYDRAULIC

12 161865 NUT 1 48 75382 HOSE-HYDRAULIC

13 155459 BUTTON-PLUG 1 49 15525 CAPSCREW-3/8 UNC X 3/4
14 17306 ELBOW 1 50 15156 LOCKWASHER-3/8

15 15056 NUT-3/8 UNC 4 51 169454 PLATE

16 15156 LOCKWASHER-3/8 4 52 16989 ELBOW

17 66885 ELBOW 1 53 145503 ELBOW

18 17063 TEE 1 53 16587 LOCKNUT

9 L. FILTER-HYDRAULIC, SEE PAGE G5 1 53 16485 O-RING
20 164270 HOSE-HYDRAULIC 1 54 169453 NIPPLE-90 DEGREE

21 153069 CLAMP 4 54 16486 O-RING

22 15156 LOCKWASHER-3/8 4 56 15306 PLUG

22 15056 NUT-3/8 UNC 4 57 66885 ELBOW

23 155464 HOSE-HYD, RIGHT HAND 1 58 14673 CAPSCREW-1/4 UNC X 2 1/4
24 76230 HOSE-HYD., LEFT HAND 1 58 15154 LOCKWASHER-1/4

25 17306 ELBOW 2 58 15054 NUT-1/4 UNC

26 155487 HOSE-HYDRAULIC 2 59 140612 CLAMP

27 153488 TEE 2 60 15639 CAPSCREW-5/16 UNC X 1
27 16344 ADAPTER 2 60 15155 LOCKWASHER-5/16

28 155484 BUSHING 4 61 169128 FLOW DIVIDER

29 155485 PIN 4 61  ..... BODY

30 16018 FITTING-GREASE 2 62 161878 VALVE-RELIEF

31 97663 CAPSCREW 4 63 161873 CAP-END

32 15158 LOCKWASHER 4 64 161874 O-RING

33 155486 ANCHOR 4 65 187436 SPRING

34 16001 FITTING-GREASE 2 66  ..... PISTON
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OPTIONAL EQUIPMENT
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WATER SPRAY SYSTEM
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P2

WATER SPRAY SYSTEM

REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART

21 184322 BLOCK SUPPORT
22 130326 HOSE

23 14674 CONNECTOR

24 203430 PIPE-MANIFOLD

47 196284 SEAL

46 196283 IMPELLER

49 196286 GASKET

50 196285 SCREW AND WASHER

NO. PARTNO. 1234 QTY. NO. PART NO. 12314 QTY.
1 390038 TANK-WATER 1 25 199844 CAP-PIPE 4
2 172627 PLATE-COVER 1 26 199843 U-BOLT 9
2 172628 GASKET 1 27 153685 HOSE 1
2 156133 FLANGE NUT 3/8 UNC 10 28 203429 PIPE-MANIFOLD 1
3 16830 CAPSCREW-1/2 UNC X 1 1/4 4 29 164799 PIPE 1
3 15158 WASHER-1/2 4 30 157915 SPACER 2
3 15058 NUT-1/2 UNF 4 Ril 203426 BRACKET 2
4 15305 PLUG 1 32 157922 MAT 7
5 77527 STRAINER 1 33 89469 COTTER 36
6 87393 CAP 1 34 157923 HOOK 7
7 21420 PLUG-BREATER 1 35 15200 PIN-1/16 x 1/2 7
8 15345 ELBOW 1 36 128408 CLAMP 1
9 199401 STRAINER-SUMP 1 36 15156 WASHER 1

10 203432 PIPE 1 36 15056 NUT-3/8 UNC 1

11 15448 ELBOW 1 37 169628 PIPE 1

12 17315  CONNECTOR 1 38 203427 BRACKET 3

13 99440 HOSE 1 39 9571 SET-COLLAR 4

14 14506 ELBOW 1 40 15135 WASHER-1/2 4

15 87565 SOLENOID 1 41 169625 MAT 2

16 199400 NOZZLE 9 42 203431 BRACKET 2

17 15329 DRAIN COCK 1 43 15463 CAP 2

18 17689 NIPPLE 1 44 94724 GROMMET 1

19 15357 BUSHING 1 45 184325 PUMP_AND MOTOR 1

20 69241 TEE 1 45 196281 MOTOR 1

21 18465 CAPSCREW-1/4 UNC X 1 4 45 197861 CAP-BRUSH 2

21 15154 WASHER-1/4 12 45 197862 BRUSH AND SPRING 2

21 15127 WASHER-1/4 4 46 196431 SLINGER 1

2 1
1 1
2 1
1 8
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A-FOR DRIVE WHEELS.
B-FOR REAR WHEELS.

TIRE AND WHEEL CHART

DESCRIPTION PLY RATING QTY.
1234 12 PLY Al B
TIRE-750 x 15 156643 415

415
TUBE 155582 415
415

WHEEL-DRIVE 155375 41
WHEEL-REAR 5
@ 174864 3
@ 155416 2
RING-SIDE 157430 .15
157430 41..
5
RING-LOCK 5

aFOR TIRE INFLATION SYSTEM.
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TIRE
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INFLATION SYSTEM
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QUICK RELIEF VALVE-SEE PAGE P 10

16 858 M 8 80719 18 N
REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY
1 15054 NUT-HEX, 1/4 UNC 6
1 15154 LOCKWASHER. 1/4 6
1 18341 CAPSCREW 1/4 UNC X 1 6
2. ROTATING UNION-SEE PAGE P8 5
3 171981  HOSE 3
4 171975 HOSE 1
5 136516 CLAMP 5
6 14669 CONNECTOR 5
7 15056 NUT-3/8 UNC 6
7 15156 LOCKWASHER-3/8 6
8 171980 HOSE 2
9 144067 HOSE CLAMP 2
10 171871 BRACKET-REAR UNION 3
11 14501 ELBOW-37 DEGREE 2
12 171978 HOSE 2
13 175199 MANIFOLD-AIR 1
14 17315 CONNECTOR 1
15 85827 PRESSURE HOLDING VALVE 9
16 171977  HOSE 2
17 101625  CLAMP 2
18 171972  HOSE 1
19 19535  TEE 1
19 17315 CONNECTOR 1
20 85803 SAFETY VALVE 1
21 17344 ELBOW-45 DEGREE 1
22 16123 DRAIN COCK-3/8 NPTF 2
23 391101 AIR TANK 1
24 171967 HOSE 1
25 136516 CLAMP 4
25 15056 NUT-HEX. 3/8 UNC 4
25 15156 LOCKWASHER-3/8 4
26 14558 TEE 1
27 17316 TEE 2
28 14539 ELBOW 2
29 171970 HOSE 4
30 171890 HOSE 1
1
1

31

ELBOW-37 DEGREE

16
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REF. HYSTER NAME OF PART

NC. PART NO. 12 34 QTY
31 14501 ELBOW-37 DEGREE 1
32 15552  CAPSCREW-1/4 UNC X 3/4 2
32 15054  NUT-HEX, 1/4 UNC 2
32 15154  LOCKWASHER-1/4 2
33 174018  HOSE 1
34 17665  TEE 1
34 17315 FITTING-37 DEGREE 1
35 88482 SAFETY VALVE 1
36 ... AIR PRESSURE REGULATOR- SEE P.P10 1
36 88460  TIRE PRESSURE PLATE 1
37 17319  FITTING-NUT & SLEEVE 1
37 171984  HOSE I
37 16143  ELBOW 1
37 14590  TEE 1
37 17777  REDUCER 1
38 14500 ELBOW-37 DEGREE 2
40 ... COVERNOR-SEE PAGE P6 1
41 15055  NUT-HEX, 5/16 UNC 2
41 15155  LOCKWASHER-5/16 2
41 18518  CAPSCREW-5/16 UNC X 3 2
42 176471  HOSE 1
43 136516  CLAMP 1
43 18536  CAPSCREW-3/8 UNF X 5/8 1
43 15156  LOCKWASHER 3/8 1
44 129727  HOSE 1
44 130845  CLAMP 6
45 125305  NIPPLE 1
46 153069  CLAMP 1
47 137852  CLAMP-STRAP 1
48 111509  HOSE 1
49 102919  NIPPLE 2
49 16116 FITTING 2
50 12840  TEE 1
50 12832  NIPPLE 1
51 78456  HOSE 1
51 102919  NIPPLE 1
52 102898  ELBOW 2




P6
TIRE INFLATION SYSTEM

REF. HYSTER NAME OF PART REF. HYSTER LAME OF PART
NO. PART NO. 1234 QTY. NC. PART NO. 1234 QTY.
53 66885  ELBOW 1 70 17306  ELBOW 1
54 ... COMPRESSOR-SEE PAGE P7 1 71 171888  HOSE 1
55 16155  NIPPLE 1 71 16168  FITTING 1
56 176048  MANIFOLD PLATE 1 72 171974  HOSE 1
56 18497  CAPSCREW-S/Ib UNC X 1 2 73 181026  HOSE 1
56 15155  LOCKWASHER-5/16 2 74 15654  CAPSCREW-1/4 UNC X 5/8 4
57 176047  PULLEY-COMPRESSOR 1 74 15154  LOCKWASHER-1/4 4
58 175907  PULLEY-CRANKSHAFT 1 75 171876 BRACKET-UNION FRONT 2
59 15157  LOCKWASHER-7/16 4 76 171971  HOSE 1
59 16375  CAPSCREW-7/16 UNF 1 1/2 4 77 171882  BRACKET-TANK MOUNT 4
60 115911  V-BELT 1 77 15056  NUT-HEX, 3/8 UNC 10
61 17159  NUT-7/16 UNF 4 77 15156  LOCKWASHER-3/8 10
61 15157  LOCKWASHER-7/16 4 78 171880 BANDED TANK MOUNT 2
61 16375  CAPSCREW-7/16 UNF 1 1/2 4 79 391101 1
62 176049  BRACKET-COMP. MOUNT 1 80 171881  BANDED TANK MOUNT 2
63 99440  HOSE 1 81 16816  CAPSCREW-3/8 UNC X 1 3/4 2
63 17315  CONNECTOR 1 82 171877  NUT-LONG, 7/16 UNF 4
64 171977  HOSE 1 83 15544  CAPSCREW-7/16 UNF X 7/8 4
64 46944  ELBOW-37 DECREE 1 83 15157  LOCKWASHER-7/16 4
65 176017  ADAPTOR-COMPRESSOR LUB 1 84 171887  HOSE 1
65 161389  GASKET 1 85 14593  TEE 1
66 14501  ELBOW-37 DEGREE 1 86 127408 CLAMP 1
67 87387  AIR GAUGE 1 87 .. ... AXLE REAR WHEEL, SEE PAGE G8 2
68 14500 ELBOW-37 DEGREE 1 88 14539 ELBOW-45 DEGREE 1
68 16168 FITTING 1 89 15225 COTTER PIN-1/8 X 1 1/8 1
69 95925  HOSE 1 90 129563  CLAMP-STRAP 1
GOVERNOR
1 2 3 4 ] [ W onw 10 1315 16 LI | — ®
0| © [O
(@ g
| boas
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 34 QTY. NO. PARTNO. 1234 QTY.
133743  GOVERNOR 1 10 97258 PISTON 1
1 & 97342 COVER 1 11 97260 MASHER 1
2 131255 SNAP RING 1 12 & 235780 GROMMET-EXHAUST STEM 1
3 97335 A SCREW AND SPRING 1 13 ® 97256 GROMMET 2
3 15000 NUT-HEX, 1/4 UNC 1 14 97262 SPRING-EXHAUST STEM 1
4 97339 SEAT-SPRING, UPPER 1 15 » 97255 VALVE 1
5 97337 SPRING 1 16 ® 97254 SPRING-VALVE 1
6 97336 SEAT-SPRING, LOWER 2 17 97252 BODY 1
7 97338 GUIDE-SPRING 1 18 & 97253 FILTER 2
8 97340 SCREW-ADJUSTING 1
9 97261 STEM-EXHAUST 1 « INCLUDED IN REPAIR KIT 134449.
10 97257 A PISTON 1

HYSTER COMPANY
PORTLAND. OREGON
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AIR COMPRESSOR
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REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 12 3 4 QTY. NO. PART NO. 12 3 4 QTY
175908 AIR COMPRESSOR 1 15 131238 ROD-CONN. STD. 2
1 151556 CRANKCASE 1 15 180418 ROD-CONN,.010 U/S 2
2 131228 CRANKSHAFT 1 15 180551 ROD-CONN,.020 U/S 2
3 235818 BEARING-BALL 1 15 180559 ROD-CONN,.030 U/S 2
4 131229 GASKET-FRONT END COVER 1 16 131240 BUSHING 1
5 235819 COVER-FRONT END 1 17 131241 BOLT 2
6 151557 OIL SEAL 1 10 131242 INSERT-STD 2
7 77931 CAPSCREW-5/16 4 10 110419 INSERT-.010 U/S 2
7 235797 LOCKWASHER-5/16 4 18 180552 INSERT-.020 U/S 2
8 24236 NUT-CRANKSHAFT 1 18 180560 INSERT-.030 U/S 2
9 17253 KEY 1 19 131243 LOCKWASHER 2
10 131230 WASHER-THRUST 1 20 235824 A PISTON AND PIN-STD 2
11 131231 GROMMET 1 20 180553 PISTON AND PIN-.010 O/S 2
12 151558 COVER-REAR END 1 20 180555 PISTON AND PIN-.020 O/S 2
13 131234 @EARING 1 20 180557 PISTON AND PIN-.030 O/S 2
14 235811 GASKET-FLANGE 1 21 235825 PIN-WRIST 1
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AIR COMPRESSOR
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REF. MISTER NAME OF PART REF.  HYSTER NAME OF PART
NO. PARTNC. 1234 QTY. QTY
235826 WIRE-WRIST PIN LOCK 2 37 15314 PLUG- 3/8 2
52 aea PISTON RING.STD T 38 s 131257 GASKET, STRAINER 1
53 180554 PISTON RING-.010 O/S 1 39 *# 235829 GASKET-CYLINDER HEAD 1
23 180556 PISTON RING-.020 O/S 1 40 2133%182 CYLINDER HEAD 1
23 180558 PISTON RING-.C30 O/S 1 41 787 SEAT-DISCHARGE VALVE 2
24 ¥ 235805 GASKET-CYLINDER BLOCK 1 41 ® 235787 VALVE-DISCHARGE 2
25 77924 CYLINDER BLOCK 1 43 ¢ 235791 SPRING-DISCHARGE VALVE 2
% %9 131246 PISTON-UNLOADER 5 44 235792 NUT-DISCHARGE VALVE CAP 2
57 %8 97570 BACK-UP RING 1 45 77923 CAPSCREW-5/16 8
57 %9 97971 GROMMET 1 46 ## 235833 GASKET-DISCHARGE FITTING 1
58 %8 131048 PLUNGER-UNLOADER 5 46 180296 DISCHARGE MANIFOLD 1
29 *% 131249 GUIDE-UNLOADER PLUNGER 2 47 180291 STUD-5/16 2
30 *9 131250 SADDLE-UNLOADER PLUNGER 1 a7 15005 NUT-5/16 2
31 *8 235799 SEAT-UNLOADER SPRING 1 48 16836 CAPSCREW 4
3 %8 53e800 SPRING 1 48 235797 LOCKWASHER 4
33 15507 CAPSCREW 6
33 15156 LOCKWASHER 6 ‘!|NCLUDED IN REPAIR KIT 180579.
34 * 235830 GUIDE-INLET VALVE 2 o' INCLUDED IN UNLOADER KIT 180580.
3% 235831 VALVE. INLET 5 # INCLUDED IN GASKET SET 180757.
36 * 235832 SPRING-INLET VALVE 2
ROTATING UNION
¥
1— / %
o=
2 /\ NN RS E ‘
\ -\\\\ §
3__, \ '\\\\\\ 7=‘1\\\\ \\ \\\\
4
5 1) 1 8 |
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PARTNO. 123 4 QTY. NC. PART NO. 12 3 4 QTY.
171873  ROTATING UNION 1 5 175854 HOUSING 1
1 148834 SHIELD-OUST 2 6 78404 C-RING 1
2 78407 SNAP RING 1 7 96951 BACK-UP WASHER 2
3 175855 THRUST WASHER 1 8 78403 BEARING 2
4 78406 SNAP RING 2 9 181222 ROTOR 1




REF. HYSTER NAME OF PART
NC. PART NO. 12 3 4

1 62886 LIGHT SWITCH

2 71217 A WIRE

2 21778 FUSE-20 AMP

3 SWITCH-IGNITION

5 73510 CONNECTOR-FEMALE

6 174163 WIRE

7 154208 CLAMP

8 132095 GROMMET

9 42958 CONNECTOR-FEMALE
10 26284 GROMMET

11 139646 HEAD LIGHT

11 156776 ELEMENT-SEALED BEAM
11 149519 RETAINER-ELEMENT
11 156777 SHELL

11 149513 BUSHING-PIVOT

11 149514 WASHER

11 149516 NUT

12

COVER, SEE PAGE B1

13

16 17

LIGHTING-SYSTEM

r~—23

11 24 2
2 .
|\

REF. HYSTER NAME OF PART
QTY NC. PART NO. 12 3 4
1 13 173251 BRACKET-LIGHT GUARD
1 14 124359 CLAMP
1 15 161142 WIRE
1 16 42958 CONNECTOR-FEMALE
1 17 163960 WIRE
1 22 73510 CONNECTOR-FEMALE
1 23 163959 WIRE
2
3 25 L. HARNES°-WIRE, SEE PAGE E2
2 26 15514 NUT-1/2 UNF
4 26 15158 LOCKWASHER-1/2
1 26 15008 NUT-1/2 UNF
1 20 104718 GROMMET
1
1
1
1
2

PR PR PR R wR
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AIR REGULATOR
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REF. HYSTER NAME OF PART REF. HYSTER NAME Of PART
NO. PARTNC. 1234 QTY. NC. PARTNC, 1234 QTY.
85804 A AIR REGULATOR 1 7 & 79245 SPRING-VALVE 1
1 79243 SPRING-REGULATING 1 8 & ..... O-RING 1
2 e ... DIAPHRAGM 1 9 79246 SETSCREW 1
K P O-RING 1 10 & ..... SEAT-RELIEF 1
4 79244 SEAT-VALVE 1 T O-RING 1
5 o« ..., VALVE 1
6 o ... SCREEN-STRAINER 1 + INCLUDED IN REPAIR KIT 79247.
QUICK RELIEF VALVE
REF. HYSTER NAME OF PART REF. HYSTER NAME OF PART
NO. PART NO. 1 2 3 4 QTY NC. PART NO. 1 2 3 4 QTY.
85817 A QUICK RELIEF VALVE 1 15621 CAPSCREW-5/16 UNF X 1 1/4 2
1 122331 COVER 1 15155 LOCKWASHER-5/16 2
2 & ... SPRING 1 15005 NUT-5/16 UNF 2
3 122330 BAFFLE 1
4 122329 BODY 1 * INCLUDED IN RELIEF VALVE REPAIR KIT 78409.
5 & ... DIAPHRAGM 1
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NUMERICAL INDEX

................................. aprm—mmmm—m—————— - —————— - cmree ceceescamcesn—e
PART PART PART PART PART PART
ND. PAGE No. PAGE NO. PAGE NO. PAGE NO. PAGE NO. PAGE
.......................... D e L L s D el EL LT LT N
125 D3 15026 G7 15525 D11 16568 K5 17319 P5 30161 G9
126 D3 15039 El 15526 cl 16589 K5 17324 P1 30175 G9
142 H4 15052 E3 15529 H1 16594 C19 17344 (o] 30195 G6
206 K4 15054 D1 15534 D11 16597 G2 17405 cl 30273 G8
1906 G10 15055 c2 15544 P6 16598 (7] 17408 K1 30282 G6
1908 C10 15056 c1 15551 E3 16634 K1 17443 D4 30283 G6
7882 C6 15066 E1 15552 P5 16663 C16 17484 H4 30368 C2
9033 c18 15096 G8 15553 P1 16690 E1 17585 K5 30370 c2
11095 El 15107 B3 15556 K1 16691 c13 17664 P2 30375 c21
12425 H4 15127 D3 15586 P1 16696 C13 17665 P1 35159 o
12624 c3 15129 c3 15621 P10 16701 D9 17666 G4 37562 G11
12815 c3 15132 D9 15639 K5 16707 E4 17730 P2 38003 H2
12817 P1 15134 E5 15640 D4 16708 D3 17742 P1 38005 H2
12831 P3 15135 K1 15654 P6 16711 E4 17777 P5 38006 H2
12832 P1 15151 D3 15702 H3 16713 E5 17946 E3 38011 H2
12836 P3 15152 El 15863 G6 16719 E4 18202 D4 39347 G8
12840 P5 15154 c14 15865 K3 16720 C6 18341 P5 39360 G6
12844 D10 15155 B1 15884 G6 16733 D6 18425 K1 39373 G2
12845 C20 15156 c1 15887 G6 16741 E5 18461 C16 41184 H4
12857 P2 15157 Cl 15889 G6 16743 H4 18497 D1 42681 G4
12865 G2 15158 B1 15916 E2 16761 E1 18498 Bl 42958 P9
12871 P2 15159 G4 15923 c7 16764 P1 18508 c8 43740 D3
12872 P3 15160 G9 15931 (o) 16775 83 18509 G2 44562 G6
12891 G6 15163 El 15932 D3 16779 C16 18510 H4 46944 P6
12944 G3 15165 El 16001 G10 16801 C20 18512 C13 49189 G9
12949 K1 15174 K4 16018 K2 16805 c21 18514 c11 53030 C10
14271 D11 15175 E5 16041 G10 16811 c8 18515 E2 53031 G10
14273 D11 15176 B1 16114 C19 16814 c13 18518 P5 53032 G10
14349 P3 15180 c1 16116 P1 16815 D11 18535 c1 53038 G10
14358 D11 15200 D3 16123 P3 16816 D2 18536 c8 53123 El
14386 (o] 15201 c1 16143 P5 16818 D9 18537 c8 53124 K4
14387 C6 15212 G2 16149 D2 16825 C3 18543 C20 53138 D4
14467 c12 15213 H5 16151 D10 16828 c2 18556 C10 53171 G1
14500 P5 15223 H1 16155 P6 16829 B1 18558 c1 53849 G6
14501 P5 15225 H4 16168 G2 16830 G8 18559 E5 53867 G9
14506 P5 15226 G8 16186 E2 16833 G9 18561 G4 54115 G8
14509 K1 15227 G6 16187 D2 16835 G2 18588 B2 54510 H2
14539 P5 15243 H1 16190 P2 16836 B1 18607 c1 54515 H2
14549 K2 15302 G6 16192 DL 16979 K1 18815 H4 54767 K3
14550 C6 15303 C16 16201 G6 16982 K1 18854 H4 54860 H5
14558 H1 15305 G6 16313 c11 16989 K2 18858 C19 54861 H5
14590 P5 15306 c11 16316 c1u1 17063 K5 19510 E1 54863 H5
14593 P6 15307 D1 16344 K2 17096 c3 19535 P5 54865 H5
14669 P5 15314 G4 16370 P3 17116 G1 19536 K2 54866 H5
14673 K5 15315 c1 16375 C20 17150 c3 19589 c3 54867 H5
14678 K2 15316 G10 16376 D2 17154 C15 19841 P1 54868 H5
14681 K2 15319 D1 16378 C4 17158 C13 19869 E3 54869 H5
14683 K1 15324 El 16483 K2 17159 c11 19872 D3 54871 H5
14689 H1 15338 P1 16484 K5 17174 P1 19877 G7 54872 H5
15000 D4 15345 P1 16485 G2 17180 E5 19987 P3 54873 H5
15001 H3 15347 c11 16486 K5 17209 El 21278 G1 54874 H5
15002 El 15370 P1 16487 K5 17231 C18 21420 G10 54912 H2
15004 D3 15455 P1 16526 c2 17253 P7 21778 P2 54916 H2
15005 B3 15463 P1 16541 K2 17268 D11 24236 P7 55146 K3
15006 D1 15468 P3 16559 KS 17300 P3 24270 Cc3 55287 G3
15007 c3 15482 G2 16561 K5 17301 K1 24274 C3 55528 E4
15008 P1 15483 H1 16568 K1 17306 K1 26284 P9 55580 E5
15021 G8 15502 P1 16585 K2 17314 D2 27991 G1 55585 E4
15024 D3 15507 P8 16586 K5 17315 P5 28584 El 55590 E4
15025 C13 15514 P1 16587 K5 17316 P5 30068 G6 55894 E4
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PART
NO.

———-—— -

55965
55972
55978
55983
56998

57545
58937
58941
60416
61141

61206
61393
62886
63049
63108

63111
63116
64037
66716
66885

67353
67654
71217
73510
74751

75382
76230
77326
77328
77527

77584
77585
77685
77716
77717

77718
77719
77720
77923
77924

77931
78187
78278
78286
78294

78403
78404
78406
78407
78456

79243
79244
79245
79246
79852

79870
79882
85724
85749
85765

A

PART
PAGE NO. PAGE
E3 85766 c8
E3 85777 D1
E4 65800 E1
E2 85803 P5
G9 85804 P10
G6 85817 P10
G3 85827 P5
Gl 85830 c3
P2 86008 G9
G3 86985 E3
K3 87344 P4
K3 87345 P4
P9 87346 P4
P2 87347 P4
P3 87387 P6
P2 87393 P1
c2 87415 El
H1 88127 D2
G7 88460 P5
K1 88482 P5
D1 88572 E3
El 88576 E3
P9 89469 P1
P9 90263 P4
El 91527 G1
K5 95925 P6
K2 96480 K2
E1 96522 K2
E1 96951 P8
P1 96952 K3
H5 97007 cs
H5 97041 cs
H4 97066 c6
H4 97132 c8
H4 97252 P6
H4 97253 P6
H4 97254 P6
H4 97255 P6
P8 97256 P6
P8 97257 P6
P7 97258 P6
El 97260 P6
D1 97261 P6
D10 97262 P6
P1 97270 P8
P8 97271 P8
P8 97335 P6
P8 97336 P6
P8 97337 P6
P5 97338 P6
P10 97339 P6
P10 97340 P6
P10 97342 P6
P10 97344 E3
D9 97345 E3
c14 97358 E3
E3 97359 E3
H5 97360 E4
G7 97361 E3
P2 97372 D1

NUMERICAL INDEX

PART PART

No. PAGE NO. PAGE
97373 D1 100154 K3
97374 D1 100434 c3
97491 E3 100792 P1
97497 E4 101618 El
97498 El 101625 P1
97499 E4 101650 c3
97502 E3 101985 c1u1
97504 E3 102898 P1
97531 E3 102919 P1
97663 K2 104718 P9
97847 K3 106483 c3
97850 K3 109502 H4
97882 P2 109983 A B3
97927 G2 110279 P1
98541 E2 110497 P2
99440 P6 111114 c2
99570 C13 111120 c1
99571 C13 111331 K1
99572 C13 111509 P5
99573 C13 111766 El
99574 C13 111770 E2
99576 C11 111805 C10
99577 c11 112989 D4
99585 c11 113339 c1
99599 c1u 114496 H1
99600 c11 115696 D10
99601 c1u1 116871 P1
99602 A  Cl1 118742 K1
99604 c1u 119074 D11
99609 c15 119236 c3
99610 c12 119379 El
99611 C15 119546 E1
99612 c15 119847 A H4
99613 c15 119878 H5
99614 C15 119879 H4
99615 c15 119963 K3
99623 c14 120212 G2
99631 D9 120247 G12
99636 c15 120637 El
99637 C15 120640 El
99641 C15 122296 c18
99644 C14 122300 c18
99646 c12 122329 P10
99647 c12 122330 P10
996663 c12 122331 P10
99668 c12 122333 D7
99709 C16 122336 D7
99722 C14 122343 D7
99723 C14 122345 D7
99724 Cl4 122346 D7
99725 Cl4 122347 D7
99726 C14 122348 D7
99727 Cl4 123046 P2
99728 C14 123672 E3
99742 C14 123675 E4
99756 D9 124215 D6
99772 A D6 124216 D2
99779 D9 124217 D6
99780 D9 124218 D6
99786 D9 124219 D6

124239
124359
124635
124682
124744

125305
125509
125519
125520
125522

125606
125830
126358
126364
126380

126381
127045
127125
127583
127642

127644
127645
127804
127874
127875

127876
127915
128408
128436
128462

128831
128834
128835
128836
128837

128838
128839
128840
128841
128842

128844
128845
128846
128848
128851

128852
129444
129445
129446
129447

129563
129727
129883
129986
130496

130676
130793
130845
131172

131173

C12
D1
C8

El
H5
H5

H5
C8
D11
El
G3

E5
E5
E5
E5
E5

E5
E5
E5
E3
E5

E5
E5
E5
E5
E5

E5
K4
K4
K4
K4

P6
P5
El
El
C6

E3
B3
C8
E4
E4

131182
131228
131229
131230

131231
131234
131238
131240
131241

131242
131243
131246
131248
131249

131250
131255
131257
131461
132005

132011
132095
132728
132818
132820

132823
132853
132893
132972
133573

133575
133743
133816
133817
133819

133820
133821
133861
134102
134796

134915
134919
134920
134921
134923

134924
134925
134926
134928
134929

134930
134932
134933
134935
134936

134937
134938
134939
134940

134941

C15

C17
P6
K3
K3
K3

K3
K3
G8
ES
El

D8
D7
D7
D7
D7

D7
D7
D7
D7
D7

D8

D8
D6
D8

D8
D8
D8
D8
D8
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PART PART PART PART PART

NO. PAGE ¥ NO. PAGE NO. PAGE | nNo. PAGE NO. PAGE
_______________________ SRR . 4 -

134943 D8 144613 c11 148891 c3 149919 C6 155092 G5
134944 D8 145169 c6 149055 G7 149923 c8 155093 G5
134948 D8 145172 c8 149220 C6 149929 c8 155098 P4
134949 D8 145173 Ccs8 149293 D4 149934 D1 155099 P4
134950 D8 145174 cs 149294 D4 149945 c1 155239 E4
134951 D8 145176 c4 149513 P9 149952 c9 155303 C6
134953 D8 145177 c4 149514 P9 149965 E4 155304 C6
134954 D8 145178 cs 149516 P9 149967 E4 155305 C3
134956 D8 145231 C13 149519 P9 149976 C6 155308 G6
134958 D8 145242 D5 149601 G10 149977 c8 155314 G6
134958 D8 145243 D5 149684 G9 149978 c8 155315 G6
135140 D8 145244 D5 149801 C5 150085 G2 155316 G6
136111 B3 145245 D5 149802 C5 150087 G2 155317 G6
136112 B3 145246 D5 149804 C5 150088 G2 155325 G6
136122 c18 145247 D5 149817 cé 150194 G9 155326 G6
136125 E3 145315 D5 149818 (o 151316 D9 155328 G10
136486 D3 145316 D5 149819 (o3 151556 P7 155330 G6
136516 P5 145317 D5 149830 (o 151557 P7 155331 G6
137679 E4 145319 D5 149832 (o 151558 P7 155333 K1
137697 E3 145503 K5 149842 o 151837 E4 155335 G6
137698 E4 145569 C14 149843 (o 151838 E3 155336 G6
137852 C3 145570 Cl4 149844 c4 151840 E4 155337 G6
138076 G9 145639 D4 149845 C6 151842 D5 155338 H4
137145 K2 145689 B1 149846 c4 151843 D5 155339 G6
138552 E5 146073 K1 149847 c4 151844 D5 155340 G6
138554 E5 146630 C10 149848 (o3 151845 D5 155341 G6
138555 E5 146633 D4 149849 C6 151846 D5 155344 G6
138559 E5 146634 D4 149851 Cé 151847 D5 155345 G6
138590 c11 146635 D4 149852 C6 152230 E4 155346 G6
138601 cl1 146644 c3 149853 C6 152231 E4 155348 G6
138724 E5 146689 E5 149857 o] 152232 E4 155349 G6
138907 K2 146812 E4 149858 c8 152233 E5 155350 G6
138924 G6 146813 E4 149859 C8 152234 E5 155352 K1
138981 cl1 147299 G11 149860 c8 152235 E5 155357 G9
138982 c1u 147527 K3 149861 c8 152236 E4 155360 G9
138986 Cc13 147528 K3 149862 (of: 152237 E5 155361 G9
139024 G7 147536 G2 149863 c8 152238 E5 155362 G10
139589 B1 147537 G2 149864 c8 152296 B1 155369 G9
139646 P9 147538 G2 149865 c8 152597 D6 155370 G9
139773 H4 147539 G2 149866 c8 152598 D6 155374 G9
140598 C15 147543 G2 149867 c8 152608 C19 155375 P4
140608 c8 147544 D5 149868 c8 152609 C19 155376 G10
140612 K5 147545 D5 149869 c8 152612 C16 155377 K3
140660 G4 147548 D5 149870 c8 152618 D9 155380 G8
141082 E4 147571 D5 149871 c8 152621 C19 155381 G8
141259 D10 147616 D1 149872 cs 152780 E4 155387 K1
141457 E4 147633 E2 149873 c8 152862 G6 155388 G8
141461 K2 147990 K3 149876 c4 153025 c21 155389 G8
141721 G9 148252 P1 149883 o 153069 K1 155395 G8
141781 E3 148260 B3 149884 (o] 153070 P2 155396 G8
141794 D6 148266 P2 149885 c9 154208 P9 155397 G8
142340 E3 148475 C19 149886 C8 154221 E3 155400 G8
142526 c18 148497 D6 149887 Cc8 154222 E3 155401 G8
142550 E3 148506 G11 149888 C8 154440 cl1 155402 G8
147682 K1 148524 D6 149889 c8 154494 D11 155403 G8
142826 G11 148525 D6 149892 c6 154565 D3 155404 G8
143289 K4 148763 El 149893 o 154625 G6 155405 G8
143891 K1 148626 C6 149894 C6 155056 K3 155406 G8
144020 D6 148827 C6 149899 (o 155089 G5 155409 G8
144067 P5 148834 P8 149901 C6 155090 G5 155410 G8

PART
NO. PAGE
hecmcacaccccacaa
155411 H2
155412 H2
155414 G8
155416 P4
155423 Cé6
155431 Cé6
155432 C1
154436 Cl
155437 E5
155442 C8
155443 E1l
155444 El
155445 D1
155446 D1
155449 D4
155451 D4
155452 D4
155453 C7
155455 C2
155459 K1
155460 C2
155461 C2
155462 G5
155464 K2
155465 K1
155466 C3
155467 C3
155474 K3
155480 G10
155484 K2
155485 K2
155486 K2
155487 K2
155488 K2
155581 P4
155582 P4
155806 K4
155807 K4
155888 G10
155889 G10
156085 Bl
156088 K1
156102 B2
156112 B2
156113 B2
156114 B2
156117 B2
156118 B2
156119 B2
156122 B2
156125 Bl
156133 B1
156134 Bl
156135 Bl
156139 Bl
151140 Bl
156142 Bl
156143 Bl
156144 B1
156145 Bl
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156289
156479
156537
156538
156539

156540
156541
156542
156543
156544

156545
156546
156547
156548
156549

156625
156628
156629
156637
156639

156641
156643
156776
156777
156778

156779
156908
156940
157065
157111

157112
157113
157115
157116
157117

157118
157119
157120
157121
157122

157125
151127
157128
157131
157290

151370
157419
151625
151428
151430

157449
157585
157586
157587
157588

157589
157590
157592
157593
157594

157595
157596
157598
157599
157603

157606
157612
157613
157614
151617

157618
157620
157621
157622
157623

157703
157718
157719
157720
157721

157722
157723
157724
157725
157730

157731
157732
157735
157772
157773

157774
157776
157779
157896
157906

157910
157911
157912
157913
157914

157915
157916
157917
157922
157923

157924
157925
157926
158045
158114

158115
158116
158161
158162
158163

158164
158165
158186
158187

158193

NUMERICAL INDEX
PART PART
NO. PAGE NO.
158576 P2 159820
158647 G6 159821
158760 C19 159822
158820 Bl 159823
158826 K2 159937
158827 K2 159938
158828 K2 159939
158829 K2 159950
158830 K2 159942
158831 K2 159944
158832 K2 159945
158833 K2 159946
158834 K2 159947
158835 K2 159948
158836 K2 159949
158837 K2 159953
158838 K2 159954
158839 K2 159958
158840 K2 159961
158841 K2 159969
158842 K2 159971
158843 K2 159972
158844 K2 159973
158845 K2 159974
158846 K2 159975
158864 C6 159976
158867 H3 159977
158868 H3 159979
158869 H3 159980
158870 H3 159981
158871 H3 159982
158872 H3 159983
158873 H3 159985
158874 H3 159986
158876 H3 159987
158877 H3 159988
158878 H3 159989
158906 G2 159990
156908 K1 159991
158913 K4 159992
159064 K3 159993
159105 D9 160248
159127 G9 160249
159128 G9 160250
159130 G9 160251
159131 G9 160252
159132 G10 160253
159133 G10 160360
159367 C20 160361
159368 C20 160362
159701 K2 160363
159703 K2 160364
159708 C6 160365
159728 G8 160366
159764 K2 160367
159812 K2 160368
159816 G2 160369
159817 G2 160370
159818 G2 160372
159819 G2 160373

160374
160375
160376
160377
160378

160379
160380
160381
160423
160536

160537
160538
160539
160600
160601

160602
160603
160604
160622
160650

160773
161142
161145
161195
161200

161201
161249
161258
161291
161292

161296
161297
161381
161382
161383

161385
161387
161398
161389
161390

161395
161396
161397
161398
161399

161400
161401
161403
161404
161405

161406
161407
161409
161410
161411

141412
161413
161414
161415

161416

D11

D1
P9
C3
C8
C8

C8
C3
C4
C12
C12

C12
C12
C11
C11
C11

C11
C11
Cl1
Cl1
Cl1

Gl1
Gl1
C13
C13
C13

C13
C13
C13
C13
C13

C13
C13
C13
C13
C13

C13
C13
C13
C13
C13

161419
161419
161420
161421
161422

161423
161424
161425
161429
161430

161431
161440
161446
161448
161449

161450
161451
161452
161453
161454

161455
161456
161457
161458
161459

161460
161461
141462
161463
161468

161469
161489
161491
161492
161493

161494
161495
161496
161497
161498

161499
161500
161501
161502
161503

161504
161505
161506
161508
161509

161513
161514
161515
161516
161517

161518
161519
161520
161522

161523

C16

C16
C16
Ci6
C16
C16

C16
C16
C16
C16
C16

C17
C17
C17
C18
C18

C18
C18
C18
C18
C18




Q5

161525
161527
161529
161530
161531

161532
161533
161534
161535
161536

