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Proper service and repair is important for the safe, reliable operation
of all mechanical products. The service procedures we recommend and
describe in this service manual are effective methods for performing
service operations. Some of these service operations require the use of
tools specially designed for the purpose. These special tools should be
used when and as recommended.

It is important to note that some warnings against the use of specific
service methods that can damage the vehicle or render it unsafe are
stated in this service manual. However, please remember that these
warnings are not all inclusive. Since OMC-LINCOLN could not
possibly know, evaluate and advise the service trade of all possible
ways in which service might be done or of the possible hazardous
consequences of each way, we have not undertaken any such broad
evaluation. Accordingly, anyone who uses a service procedure or tool
which is not recommended by OMC-LINCOLN must first thoroughly
satisfy himself that neither his nor the vehicle’s safety will be
jeopardized by the service methods selected.

Housings and covers around the engine are machinery guards.
Operation of the vehicle with these guards removed exposes the
operator to additional hazards.

When replacing components having safety warnings attached, the
safety warnings must be attached to the replacement parts.

SAFETY

The purpose of the safety symbols is to attract your attention to
possible dangers. The symbols, and the explanations with them,
deserve your careful attention and understanding. Safety warnings do
not by themselves eliminate any danger. The instructions or warnings
they give are not substitutes for proper accident prevention measures.

To assure that you are fully aware of safety and service information,
the following two symbols are used throughout this book:

Symbol Meaning

SAFETY WARNING: Failure to obey a safety warning may
result in injury to the operator or to others.

NOTE: Advises you of information or instructions vital to
the operation or maintenance of your equipment.
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SECTION 1

SPECIFICATIONS

ENGINE SPECIFICATIONS

Brake Horsepower ........ 18
Bore ............ .ol 3.50"’ (88.90 mm)
Stroke . .......... ...t 2.250 (57.15mm)
Displacement............. 43.16¢i (710cm3)
Compression Ratio ........ 6.85:1
Cranking Compression
(PST)..........o.t. ~..110 Ibs. (758 kPa)
Governor Type............ Flybail Type
Rotation (Viewed from fly-
wheel)................. Ccw
SparkPlug ............... A.C. 85TS
AirCleaner .............. Paper Cartridge
Spark Plug Size ... ........ 18 mm

Carburetor Setting
High Speed (Turns open) .24 to 234 (ZENITH)
Idle Speed (Turns open)..1t0o1% (ZENITH)
1to 2 (KEIHIN)

Breaker PointGap.......... 020" (0.5 mm)
Spark PlugGap ............ 025" (0.6 mm)
SparkRun ............... 33° BTDC
Spark Retard (Static timing) 7° BTDC
OilFilter................. Full Flow
Valve Seat Angle.......... 44° 33’
Valve Face Angle ......... 45°
Valve Timing for .040"" (1.0
mm) Lash at vValve ...... Intake Opens 4 de-

grees 42’ B.T.D.C.
Intake Closes 39 de-
grees 40’ A.B.D.C.
Exhaust Opens 39 de-
grees 42' B.B.D.C.
Exhaust Closed 4 de-
grees 40’ A.T.D.C.

TABLE OF CLEARANCES

Valve Tappet, Intake, Cold ... ... 003"’ to .004’’ Compression RingGap ......... 010 to0 .020

(0.08 t0 0.10 mm) (0.25t00.51 mm)
Valve Tappet, Exhaust, Cold ....003’’ to .004"’ Oil Control RingGap ........... 015 t0 .045

(0.08t0 0.10 mm) (0.38to1.14 mm)
Crankshaft EndPlay .......... -.005"" t0 .009"’ Cam ShaftEndPlay ............ 002 to .007

(0.13100.23 mm) (0.05t00.18 mm)
Rod ToCrankPin .............. 0011 to .0027 Cam Gear Backlash ............ 002 to .004

(0.03 t0 0.07 mm) (0.05t00.10 mm)
Rod (SidePlay) ................ 005 to .015 Cam Shaft Journal

(0.13 t0 0.38 mm) Bearing Bore Clearance. .. .... 0008 to .0023
Rod ToWristPin ............. Press Fit (0.02100.06 mm)
Wrist Pin To Piston Boss ... ..... 0004 to .0011 Main Bearing Clearance ........ 0004 to .002

(0.01 t0 0.03 mm)
Piston To Bore Clearance
(Bottom of Skirt at 90° To Pin) .000 to .002
(0.0 to 0.05mm)

(0.01 to 0.05 mm)
.0015 to .0022
(0.04 t0 0.06 mm)
Exhaust Valve Stem To Guide. . ..0025 to .0032
(0.06 t0 0.08 mm)

Intake Valve Stem To Guide . ...

DIMENSIONS

Crankshaft Journal (Main) .. ... 1.9985/1.999""
(50.76/50.77 mm)
Crankshaft Journal (Rod) .. .... 1.7485/1.749”’

(44.41/44.42 mm)
Valve Stem Diameter Intake.....311/.3103”

(7.90/7.88 mm)
Valve Stem Diameter Exhaust . ..309/.3083"’

(7.85/7.83 mm)

Piston Pin Diameter ........... 8752/8749"
(22.23/22.22 mm)

Piston Rings Compression .. ... 3/32 (2.38 mm)

PistonRings Qil ..............

Rod Wrist PinHole ............ 8743/.8738
(22.21/22.19 mm)

Camshaft Journal ............. 968/.9675

(24.59/24.57 mm)

The following are the exact dimensions to which
crankshafts should be ground when using under-
size bearings:

UNDER- MAIN CRANK PIN
SIZE JOURNALS JOURNALS
0156” 1.9840-1.9835"" 1.7340-1.7335"’

(0.38 mm) (50.39-50.38 mm) (44.04-44.03 mm)

.030” 1.9690-1.9685"" 1.7190-1.7185"’
(0.76 mm)  (50.01-50.00 mm) (43.66-43.65 mm)

The following are the exact dimensions to which
all cylinders should be bored when using oversize
pistons:

OVERSIZE CYLINDER DIAMETER
.020 (0.51 mm) 3.5200-3.5210’’ (89.40-89.43 mm)
.030 (0.76 mm) 3.5300-3.5310"’ (89.66-89.69 mm)




CAPACITIES

Fuel Tank
SideMount ................. 7 Gallon (26.5L) Differential .........,.......... % Pint (0.35L)
RearMount................. 6 Gallon (22.7 L) Auxiliary Transmission .......... 1Pint (0.5L)
Transmission.................. 114 Pint (0.71L) Engine — Model 218........... 2 Quarts (1.90L)
With Power Take-Off ............ 2Pint (1.0L) WithFilter ............... 22 Quarts (2.38 L)
LUBRICANTS & FUELS

Engine Oil—Use API specifications, SC motor oil
only; Above 32° F (0°C)—SAE 30, Below 32° F
(0°C)—SAE 10W

Gasoline—Lead free, low lead or regular—not
lower than 86 octane

Transmission—Use SAE 80 above 32° F (0°C) or
SAE 20W below 32° F (0°C)

Differential—Use EP80-90 muiltigrade lubricant
Auxiliary Transmission—Use SAE 80 above 32° F
(0°C) or SAE 20W below 32° F (0°C)

NOTE: Engine life expectancy may be
extended by using leaded fuel.

GEAR RATIOS
Transmission

High ... .. 1:1
Second.......... o i ii i 1.6:1
oW i i e e 2.6:1
Reverse ......... ... .. ciiiiiiininnn. 3.5:1
Auxiliary Transmission .................... 2:1
Power Take-Off ..............c..cvvnnn. 2.47:1
BATTERY
Voltage. . ..ot e e 12
Ampere Hour Rating (At 20-hourrate) ........ 40
Ground Terminal Polarity ............. Negative
NumberofCells .......... .. oo, 6
BULBS, FUSES & FLASHERS
Description Specification Trade No. Cushman No.
Bulbs:
Headlight 30-30 Watt No. 4467 809723
Tail Light 32-4CP No. 1157 882852
Turn Signal,
Front 21CP No. 1156 882836
Turn Signal,
Rear 32CP No. 1157 882851
Turn Signal,
Pilot 1CP No. 53 811953
Speedometer
Light 1CP No. 53 811953
High Beam
Indicator = ———— e 881295
Fuses:
Turn Signhal 3AG-10 amp. or AGC 10 amp.
Fuse 111590
Windshield
Wiper 3AG-4 amp. or AGC 4 amp.
Fuse 817628



TABLE OF TORQUE VALUES

Foot Ibs. Inch Ibs. N:m
CrankcaseScrews ..................... 22-25 30-34
CylinderNuts......................... 22-25 30-34
ConnectingRod . ...................... 18-20 24-27
SparkPlug ............. ... ... .. . ... 22-25 30-34
FlywheelNut ......................... 60-70 B0-95
ValveGover ........... ... ... oo, 5-7 60-80 7-9
Rocker ArmShaftNut.................. 8-10 103-113 11-13
Manifold Nuts (Intake & Exhaust)........ 8-10 103-113 11-13
Governor & Timer Mounting Stud........ 46-51 5-6
TimerNuts ... .......... ... ........... 53-59 5-7
QilDrainPlug ...... ... ............... 28-31 38-42
OilGalleryPlug ....................... 28-31 38-42
All ¥4-20 and 4-28 Engine Screws ....... 6-8 8-11
With SoftGaskets .................. 5-12 7-16
Whiz-Lock Nut—Differential To Power
Frame Mounting ...................... 150-170 203-221
Starter DriveNut . .................. 25-30 34-40
Alternator Pulley Nut ............... 40-50 54-70
TORQUE SPECIFICATION
HEX HEAD CAP SCREWS
GRADE MARKING DEFINITION MATERIAL MINIMUM
SCREW TENSILE
STRENGTH
SAE Grade Minimum Medium
5 Commercial Carbon 105,000
ASTM A449 @ Quality Steel P.S.I.
(Lower quality Quenched and
not recommended) Tempered
SCREW SHANK SIZE OR TORQUE VALUES TORQUE VALUES
DIAMETER, FINE OR ENGLISH UNITS METRIC

COARSE THREAD (All values are for dry assemblies)
1/4 8t 21Ib.ft. 8TO 13N'm
5116 16 £ 21b. ft. 19TO 24 N'm
3/8 281 21b. ft. 36 TO 40N'm
7/16 46 + 41b. ft. 56 TO 70N'm
1/2 69 £ 51b. ft. 90 TO100N"m
9/16 101 £ 91Ib. ft. 120 TO150 N"m
5/8 138 X 121b. ft. 170 TO 200 N'm
3/4 230 * 20 Ib. ft. 280 TO340N'm
718 348 * 351b. ft. 420 TOS510N'm
1 536 * 50 Ib. ft. 640 TO 800 N'm

NOTE: The torque values shown should
be used as a general guideline when
specific torque values are not given.




SECTION 2 LUBRICATION

' MODELS 898425 AND 898525

CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE EVERY 2000 HOURS

Perform previous services
Change ditferential oil

EVERY 50 HOURS Change transmission oii
ch - . Repack front wheel bearings
eck engine oil” Repack rear wheel bearings
Check battery liquid level Check brake linings

Inspect air filter element”

EVERY 100 HOURS See specifications for recommended types of lubricant.

Perform previous services
Replace air filter element

EVERY 200 HOURS CHASSIS LUBRICATION GUIDE
Perform previous services
Lubricate chassis (see lube chart) Perform every 200 hours
Clean battery and terminals
Check differential ail level NUMBER OF ..
Check transmission oil level LUBRICATION AREA GREASE FITTINGS
Check hydrautic brake fluid 1 R -
Check brake adjustment 5 D??Jesf;;?? shackles g
Check clutch adjustment 3. Clutoh bellcrank 1

1 HOURS 4. Steering gear box: one pump per fitting 3

EVERY 1000 5. Leading link bushings 2
Perform previous services 6. Lower fork pivot bearing 1
Replace fuel filter 7. Brake belicrank 1
Check point gap* 8. Clutch arm 1
Check plug and replace if necessary” —
Check carburetor settings* **Use a lithium base pressure gun grease on all grease

fittings.

NOTE: Excessive grease can damage the seals

* [ ] NOTE: Refer to engine manual for engine serv-
on item 2 or the castings on item 4.

icing recommendations.*




MODELS 898434 AND 898435
CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services

Repack front wheel bearings

Repack rear wheel bearings

Check starter motor brushes

Check brake linings

**Lubricate door paddle handle and link assembly pins

Perform previous services
Inspect air filter element

EVERY 4000 HOURS

EVERY 200 HOURS

Perform previous services
Change differential oil
Change transmission ail

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive
Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment
Check clutch adjustment

See specifications for recommended types of lubricant.

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

NUMBER QF

LUBRICATION AREA GREASE FITTINGS*

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

Rear spring shackles

Drive shaft

Clutch bellcrank

Steering gear box: ane pump per fitting
Leading link bushings

Lower fork pivot bearing

Brake bellcrank

Clutch arm

PNOO AN =
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*

se a lithium base pressure gun grease on all grease
fittings.
**Lubriplate #105 or equivalent,

NOTE: Excessive grease can damage the seals on

D item 2 or the castings on item 4.




MODELS 898419 AND 898519

CHASSIS LUBRICATION CHART

® O

. MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services
Inspect air filter element

Perform previous services
Change differential oil
Change transmission oil
Repack front wheel bearings
Repack rear wheel bearings
Check starter motor brushes
Check brake linings

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive
Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment
Check clutch adjustment

See specifications for recommended types
of lubricant.

CHASSIS LUBRICATION GUIDE

EVERY 1000 HOURS

Perform previous services
Replace air filter element
Replace fuel filter

Check valve clearance

Check point gap
. Check plugs and replace if necessary
Check carburetor settin{s

Perform every 200 hours
NUMBER OF
LUBRICATION AREA GREASE FITTINGS"
Rear spring shackles
Drive shaft

Clutch bellcrank

Steering gear box: one pump per fitting
Leading link bushings

Lower fork pivot bearing

Brake bellcrank

Clutch arm

NOOALN=
N R TR XN

*Use a lithium base pressure gun grease on all
grease fittings.

NOTE: Excessive grease can damage 'he seals
on item 2 or the castings on item, 4.
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MODEL 898407
CHASSIS LUBRICATION CHART

EVERY 50 HOURS

MAINTENANCE GUIDE

EVERY 4000 HOURS

Check engine ail level
Check battery liquid level

EVERY 100 HOURS

Perform previous services
Inspect air filter element
Qil hydraulic pump chain

Perform previous services
Change differential oil

Change transmission oil

Change auxiliary transmission oil

See specifications for recommended types of lubricant.

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive

Check differential oil leve!

Check transmission oil level
Check auxiliary transmission oil leve!
Check hydraulic brake ftuid
Check brake adjustment

Check clutch adjustment

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

EVERY 2000 HOURS

Perform previous services
Repack front wheel bearings
Repace rear wheel bearings
Repack P.T.Q. carrier bearing
Check starter motor brushes
Check brake linings

NUMBER OF
LUBRICATION AREA GREASE FITTINGS*
1. Lower end of shifter shaft 1
2. Leading link bushings 2
3. Lower fork pivot bearing 1
4. Steering gear box: one pump per fitting 2
5. Brake pivot 2
6. P.T.O. shifter 1
7. Clutcharm 2
8. P.T.O. drive shaft 2
9. Drive shaft (one-ton flatbed):
1976 and earlier 2
10. Rear spring shackles 4
11. Hydraulic pump shifter bellgrank 1
12. Auxiliary transmission shifter 1
13. Hydraulic pump shifter 1
14. Clutch bellcrank 1
15. Clutch pivot 1
16. Parking brake handle 1

*Use a lithium base pressure gun grease on all grease
fittings.

D NOTE: Excessive grease can damage the seals an

items 8 and 9 or the castings on item 4,




MODEL 898415
CHASSIS LUBRICATION CHART

\‘

.

LJ"

MAINTENANCE GUIDE

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 4000 HOURS

EVERY 100 HOURS

Perform previous services
Inspect air filter element
Qil hydraulic pump chain

Perform previous services
Change differential oil

Change transmission oil

Change auxiliary transmission oil

See specifications for recommended types of lubricant.

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive

Check differential oil level

Check transmission oil level
Check auxiliary transmission oil level
Check hydraulic brake fluid
Check brake adjustment

Check clutch adjustment

CHASSIS LUBRICATION GUIDE
Perform every 200 hours

NUMBER OF

LUBRICATION AREA GREASE FITTINGS”

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

EVERY 2000 HOURS

1. Lower end of shifter shaft

2. Leading link bushings

3. Lower fork pivot bearing

4. Steering gear box; one pump per fitting

5. Brake pivot

6. P.T.O. shifter

7. Clutch arm

8. P.T.Q. drive shaft

9. Drive shaft (one-ton flatbed):
1976 and earlier

10. Rear spring shackles

11. Hydraulic pump shifter bellcrank

12. Auxiliary transmission shifter

13. Hydraulic pump shifter

14. Clutch bellcrank

15. Clutch pivot

16. Parking brake handle

- b - = N NN =N -

'Perform previous services
Repack front wheel bearings
Repack rear wheel bearings
Repack P.T.0. carrier bearing
Check starter motor brushes
Check brake linings

*Use a lithium base pressure gun grease on all grease
fittings.

- NOTE: Excessive grease can damage the seals
on items 8 and 9 or the castings on item 4.
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MODEL 898436
CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services

Repack front wheel bearings

Repack rear wheel bearings

Check starter motor brushes

Check brake linings

**Lubricate door paddle handie and link agssembly pins.

Perform previous services
Inspect air filter element

EVERY 4000 HOURS

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chagsis (see lube chart)
Clean battery and terminals
Lubricate starter drive
Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment
Check clutch adjustment

Perform previous services
Change differential oil
Change transmission oil

See specifications for recommended types of lubricant.

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

NUMBER OF

LUBRICATION AREA GREASE FITTINGS*

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Repiace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

. Rear spring shackles

. Drive shaft

. Clutch belicrank

. Steering gear box: ocne pump per fitting
. Leading link bushings

Lower fork pivot bearing

Brake bellcrank

Clutch arm

ONOU RN
el L el R S
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*Use a lithium base pressure gun grease on all grease
fittings.
**Lubriplate #105 or equivalent.

on item 2 or the castings on item 4.

NOTE: Excessive grease can damage the seals




MODEL 898437

CHASSIS LUBRICATION CHART

? 9

MAINTENANCE GUIDE

<]
[N
Y

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services
inspect air filter element
Qil hydraulic pump chain

Perform previous services

Repack front wheel bearings

Repack rear wheel bearings

Repack P.T.O. carrier bearing

Check starter motor brushes

Check brake linings

**Lubricate door paddle handle and link assembly pins

EVERY 4000 HOURS

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive

Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment

Check clutch adjustment

Check hydraulic pump fluid level

Perform previous services
Change differential oil
Change transmission oil

See specifications for recommended types of lubricant.

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

NUMBER OF

LUBRICATION AREA GREASE FITTINGS®

1. Box pivot bushings 4

2. Drive shaft 3

3. Clutch bellcrank 1

4, Steering gear box: one pump per fitting 2

5. Leading link bushings 2

6. Lower fork pivot bearing 1

7. Brake bellcrank 1

8. Clutcharm 2

9. Rear spring shackles 4
10. Rear of hydraulic cylinder 1

system, Page 47.

*Use a lithium base pressure gun grease on all grease
fittings.
**Lubriplate #105 or equivalent.

NOTE: Do NOT overfill the hydraulic pump.
Severe damage may result. Refer to hydraulic

NOTE: Excessive grease can damage the seals on
item 2 or the castings on item 4.




MODEL 898447

CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE _

EVERY 50 HOURS

EVERY 4000 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services
Inspect air filter element
Qil hydraulic pump chain

Perform previous services
Change differential oil

Change transmission oil

Change auxiliary transmission oil

See specifications tor recommended types of lubricant.

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart})
Clean battery and terminals
Lubricate starter drive

Check differential cil level

Check transmission oil level
Check auxiliary transmission oil level
Check hydraulic brake fluid
Check brake adjustment

Check clutch adjustment

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

NUMBER OF
LUBRICATION AREA GREASE FITTINGS*
1. King pin and steering pivot (3)
2. Brake linkage (1)
3. P.T.O. shifter (1)
4. Clutch arm (2)
5. P.T.O. drive shaft (2)
6. Rear spring shackles (4)
7. Hydraulic pump shifter belicrank (1)
8. Clutch belicrank (1)
9. Auxiliary transmission shifter (1)
10. Hydraulic pump shifter (1)
11. Lower end of shifter shaft (1)
12. Parking brake handle (1)
13. Clutch linkage (1)
14. Steering gear box (1)
15. Steering finkage (6)

EVERY 2000 HOURS

Perform previous services
Repack front wheel bearings
Repack rear wheel bearings
Repack P.T.0O. carrier bearing
Check starter motor brushes
Check brake linings

*Use a lithium base pressure gun grease on all grease
fittings,

NOTE: Items 5 & 14. Excessive grease can
damage seals.
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MODEL 898507

CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY 50 HOURS

EVERY 4000 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services
Inspect air tilter element
Oil hydraulic pump chain

Perform previous services
Change differential oil

Change transmission oil

Change auxiliary transmission oil

See specifications for recommended types of lubricant.

EVERY 200 HOURS

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive

Check differential oil level

Check transmission oil level
Check auxiliary transmission oil level
Check hydraulic brake fluid
Check brake adjustment

Check clutch adjustment

CHASSIS' LUBRICATION GUIDE

Perform every 200 hours

LUBRICATION AREA

NUMBER OF
GREASE FITTINGS*

EVERY 1000 HOURS

Perform previous services 10
Replace air filter element 11
Replace fuel filter 12
Check valve clearance 13
Check point gap 14
Check plugs and replace if necessary 1'2

Check carburetor settings

. Lower end of shifter shaft

. Leading link bushings

. Lower fork pivot bearing

. Steering gear box: one pump per fitting
. Brake pivot

P.T.O. shifter
Clutch arm
P.T.O. drive shaft

. Drive shaft (one-ton flatbed):

1976 and earlier

. Rear spring shackles

. Hydraulic pump shifter bellcrank
. Auxiliary transmission shifter

. Hydraulic pump shifter

. Clutch bellcrank

. Clutch pivot

. Parking brake handle

[ QI QI QGG N ) N =NN SN

EVERY 2000 HOURS

Perform previous services
Repack front wheel bearings
Repack rear wheel bearings
Repack P.T.0Q. carrier bearing
Check starter motor brushes
Check brake linings

"Use a lithlum base pressure gun grease on all grease
fittings.

NOTE: Excessive grease can damage the seals on

items 8 ahd 9 or the castings on item 4,
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MODEL 898547
CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Perform previous services

Check engine oil level
Check battery liquid level

Change differential oil
Change transmission oil
Change auxiliary transmission oil

EVERY 100 HOURS

Repack front wheel bearings

Perform previous services
Inspect air filter element
0il hydraulic pump chain

Repack rear wheel bearings
Repack P.T.O. carrier bearing
Check starter motor brushes
Check brake linings

EVERY 200 HOURS

See specifications for recommended types of lubricant.

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive

Check differential oil level

Check transmission oil level
Check auxiliary transmission oil level
Check hydraulic brake fluid
Check brake adjustment

Check clutch adjustment

CHASSIS LUBRICATION GUIDE
Perform every 200 hours

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

NUMBER OF
LUBRICATION AREA GREASE FITTINGS*
1. King pin and steering pivot (3)
2. Brake linkage (1)
3. P.T.O. shifier . {1)
4. Clutch arm (2)
5. P.T.O. drive shaft (2}
6. Rear spring shackles (4)
7. Hydraulic pump shifter bellerank (1)
8. Clutch bellcrank (1)
9. Auxiliary transmission shifter (1)
10. Hydraulic pump shifter 1)
11. Lower end of shifter shaft {1)
12. Parking brake handle {1)
13. Clutch linkage (1)
14. Steering gear box (1)
15. Steering linkage {6)

*Use a lithium base pressure gun grease on all grease
fittings.

NOTE: Excessive grease can damage the seals ‘
on item 5 or the castings on item 14.




MODEL 898515
CHASSIS LUBRICATION CHART

®

MAINTENANCE GUIDE

@ ® ®

EVERY 2000 HOURS

Perform previous services
Repack front wheel bearings

EVERY 50 HOURS

Repack rear wheel bearings
Check starter motor brushes

Check engine oil ievel
Check battery liguid level

Check brake linings
EVERY 4000 HOURS

EVERY 100 HOURS

Perform previous services

Perform' previous services
Inspect air filter element

Change differential oil
Change transmission ail

EVERY 200 HOURS

See specifications for recommended types of
lubricant.

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis (see lube chart)
Clean battery and terminals
Lubricate starter drive
Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment
Check clutch adjustment

CHASSIS LUBRICATION GUIDE
Perform every 200 hours

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

NUMBER OF
LUBRICATION AREA GREASE FITTINGS*®
1. Rear spring shackles 4
2. Drive shaft 3
3. Clutch bellcrank 1
4. Steering gear box: one pump per fitting 2
5. Leading link bushings 2
6. Lower fork pivot bearing 1
7. Brake bellcrank 1
8. Clutcharm 2
*Use a lithium base pressure gun grease on all grease
fittings.
NOTE: Excessive grease can damage the seals
on item 2 or the castings on item 4.




MODEL 898444

CHASSIS LUBRICATION CHART

/ |k

l

|

—:|

_

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil level
Check battery liquid level

EVERY 100 HOURS

Perform previous services

Repack front wheel bearings

Repack rear wheel bearings

Check starter motor brushes

Check brake linings

**Lubricate door paddle handle and link assembly pins.

Perform previous services
Inspect air filter element

EVERY 4000 HOURS

EVERY 200 HOURS

Perform previous services
Change differential oil
Change transmission ojl

Perform previous services
Change engine oil

Change oil filter

Lubricate chassis {see lube chart)
Clean battery and terminals
Lubricate starter drive
Check differential oil level
Check transmission oil level
Check hydraulic brake fluid
Check brake adjustment
Check clutch adjustment

See specitfications for recommended types of
lubricant.

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

NUMBER QOF

LUBRICATION AREA GREASE FITTINGS*

EVERY 1000 HOURS

Perform previous services

Replace air filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor settings

Rear spring shackles
Drive shaft

Clutch bellcrank
Steering gear box

. King pin bushings
Steering linkage
Steering pivot
Brake bellcrank

. Clutcharm

CONDIO AW =
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*Use a lithium base pressure gun grease on all grease
fittings.
**Lubriplate #105 or equivalent.

NOTE: Excessive grease can damage the seals
on item 2 or 4.




SECTION 3

' ENGINE TUNE-UP

SAFETY WARNING: The electrical and
exhaust systems on the vehicle can
cause sparks, which could ignite gases
or explosive materials.

SAFETY WARNING: Do not remove or
install the engine cover while engine is
running. The engine cover is a machin-
ery guard. Its removal exposes the
operator to moving parts. Keep hands,
hair and clothing away from flywheetl,
air intake, and all moving parts.

There are three fundamentals to be considered
in making an engine tune-up. They are compres-
sion, ignition and carburetion. Since compression
does not depend on either carburetion or ignition,
it is advisable that the compression always be
checked first when performing a tune-up job.

Before making the actual compression test, it
is essential that the battery is completely charged
so that the engine can be rotated at the maximum
starter rpm. It is likewise essential that the engine
be warmed up to approximately operating tem-
perature before making the test. After warming up
the engine, remove both spark plugs and block the
carburetor throttle and choke in a wide open
position. insert the gauge in the spark plug hole of
one cylinder, operate the starter and observe the
gauge reading. Repeat the same test on the other
cylinder. If the compression on either one or both
cylinders is less than 100 pounds, it would indicate
leaking valves, leaking or worn piston rings or
possibly both, in which case it would be necessary
to remove the cylinders and make the necessary
repair or replacements. At no time should the
compression vary more than 10 pounds between
the two cylinders.

If compression tests meet the specifications
listed above, the following operations should be
made in sequence:

Replace spark plugs.

Check ignition timing advance mechanism;
repair as necessary.

Clean and adjust or replace points. If points
are replaced, replace condenser also.
Check ignition timing and adjust as neces-
sary.

Check valve tappet clearance and adjust
if necessary.

Clean and rebuild carburetor.

Check air cleaner. Paper cartridges must be
replaced when dirty or leaking.

Check starter brushes, replace if necessary.
Check for frayed or damaged wiring.

A L A

o® No o

TUNE-UP

10. Check battery and recharge or replace as
necessary.

SPARK PLUGS

Spark plugs improperly adjusted or worn and
dirty will cause hard starting and faulty operation.
Adjust gap to .025 (0.6 mm). When spark plugs
are replaced, be sure the replacements are of the
proper type.

CHECKING SPARK ADVANCE MECHANISM

With an automotive timing light connected to
either spark plug and engine idling between 900
and 1000 rpm, observe location of timing mark on
flywheel. Make .a corresponding mark with a
pencil on the fan housing. Then with engine
running at governed rpm make another corre-
sponding mark on the fan housing. With the
engine stopped, measure the distance between the
two pencil marks. This distance should be ap-
proximately 1-7/8" (47.6 mm). |f the distance is
less, it is an indication that the advance mecha-
nism is not working properly and must be re-
paired.

Refer to ‘'Timer and Governor Overhaul.”’

POINT SETTING

Remove the timer cover and rotate the engine
until the points are fully open. Using a feeler
gauge, measure the breaker point gap. Points
must be set at .020 (0.5 mm). If points need
adjusting, loosen the breaker plate screw and
move the adjusting screw until the proper adjust-
ment is reached. Tighten breaker plate screw and
recheck point gap.

Replace timer cover.

The breaker point setting should only be
adjusted in the manner described. At no time
should the fixed contact be loosened or the breaker
arm bent to provide adjustment.

REPLACING THE CONDENSER

Loosen the timer lead screw nuts. They need
not be removed. Remove the condenser lead and
the condenser mounting screw. Replace condenser
and tighten lead screw nuts. Be sure insulating
washers are in place.

IGNITION TIMING

Correct ignition timing is very important if
peak engine performance is to be obtained.

A timing mark is cast into the front fan housing
at the extreme top of the air intake opening.
Another timing mark will be found in the form of a
lug cast on one fin of the flywheel. With the
breaker points set at the proper gap, these two
timing marks must line up at the instant the
breaker points open.




Turn the engine one revolution and line up the
timing marks. The tappet adjusting operation may
now be performed on the opposite cylinder. Re-
place valve covers using new gaskets. Torque
valve cover nuts to 5-7 Ibs. ft. (7-9 N:m).

1. Timing Mark

If a timing adjustment is necessary, loosen the
two clamp nuts which secure the timer body to the
crankcase, and rotate the timer body to make the
desired adjustment. By observing the arrow
stamped above the letter *‘T'’ in the timer cover, it
can be determined which way to rotate the timer
body to either advance or retard the ignition
timing. Rotating the timer in the direction to which
the arrow is pointing will advance the timing. Be

CARBURETOR ADJUSTMENT
(For cleaning and overhaul see FUEL SYSTEM

sure that the timing is correct after the timer section)
clamp nuts are tightened.
ZENITH CARBURETOR

While it is possible to time an engine manually The engine should operate satisfactorily when
with the engine stopped, a much more accurate the carburetor is adjusted to these settings.
timing can be obtained by using a strobe timing High Speed .. .2%4 to 2% turns open
light. This must be done with the engine operating LowSpeed........ 1 to0 2 turns open
slow enough so the timing is not advanced by the Float Setting......... 4’ (6.4 mm)

automatic spark advance. To determine this
speed, observe the movement of the flywheel
timing mark with the timing light while adjusting
the idle speed. Set the timing so the timing marks
are aligned exactly. If the engine is to be timed
dead (engine not running) with a low voltage
continuity light across the breaker points, it will be
necessary to disconnect the primary coil wire from
the timer post.

TAPPET ADJUSTMENT

NOTE: The engine must be cold when
tappet adjustment is made.

1. Low Speed Adjustment

Remove the valve covers from each cylinder. 2. High Speed Adjustment
Turn the engine until the timing marks on the fly-
wheel and front fan housing are lined up. The If the engine will not operate with the recom-
valves of ONE cylinder will now be in a closed mended settings, the carburetor needs cleaning or
position and ready for adjustment. Hold the some other abnormal condition exists in the
adjusting screw with a screw-driver and loosen the engine.
lock nut. Turn the adjustment screw until a clear- A leaking carburetor indicates a defective
ance of .003-.004"’ (0.08-0.10 mm) is obtained be- float, defective inlet needle and seat or incorrect ‘
tween the rocker arms and the valve stems. This float setting. If the float setting is incorrect it must
distance must be measured with a feeler gauge. be changed to obtain the correct setting of 14"’
Tighten the lock nut and recheck the clearance. (6.4 mm).
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KEIHIN CARBURETOR

The U.S. Environmental Protection Agency
(USEPA) regulations require that vehicle exhaust
emissions be within certain limits as stated in the
Federal Register dated Wednesday, January 5,
1977, Part Il, Air Pollution Control. The Keihin
carburetor used on ‘‘on-the-road’’ vehicles manu-
factured between January 1, 1979, and the start of
the 1980 model year is designed to meet these
standards. This carburetor will cause the engine to
be less responsive and is more noticeable before
the engine reaches operating temperature.

It will be necessary to check and set exhaust
emission levels whenever the carburetor is
reworked or replaced. This is accomplished by
using an exhaust analyzer to measure the level of
carbon monoxide. One type of analyzer available is
SUN model EPA-75.

Following is the recommended carburetor
adjustment procedures:

1. Start the engine and allow it to reach normal
operating temperature.

Make sure the choke is completely off.
Adjust the throttle stop screw to provide
an engine speed of 900 r.p.m.

Connect the CO meter.

Remove the limiter cap and adjust the idle
mixture screw to give a maximum CO
reading of 1.5%.

6. Install the limiter cap with the stop tab
pointing straight up. Any adjustment made
within the range of the limiter cap will
result in an emission level that complies
with the Federal Regulations.

For this engine, the HC (hydrocarbon) levels as
stated in the above-mentioned Federal Regula-
tions are met when the CO levels are maintained
within the limits specified.

ok Wb

1. Throttle Stop Screw
2. Low Speed Idle Mixture Screw

EMISSION CONTROL INFORMATION
The emission control decal is located on the
starting motor.

NOTE: The carburetor settings and the
ignition timing specified must be main-
tained.

The correct settings are necessary to
conform to U.S. Environmental Protec-
tion Agency Regulations applicable for
this vehicle.

AIR CLEANER

Frequency of air cleaner service depends on
the conditions of operation. Refer to the instruc-
tions printed on the air cleaner.

Replaceable paper filter air cleaners are used
on all engines. Surface dirt may be removed by
tapping the filter lightly. The condition of the filter
is best determined by holding it over a light bulb.
If light cannot be seen through the paper, a new
filter shouid be installed. Likewise, if pinholes of
bright light appear in the paper, the filter should
be replaced. The latter condition is the most
dangerous, since pinholes in the paper allow dirt
to enter the engine.

NOTE: A dirty air filter will cause a loss
of power from the engine. Operating
engine without a filter will shorten the
life of the engine.

STARTER MOTOR

Lubricate the starter drive every 2,000 miles or
200 hours of operation with a solution of fast-
evaporating solvent and powdered graphite mixed
to the approximate consistency of 20-weight oil.
Remove the rubber plug from the engine fan
housing above the starter drive and saturate the
drive with this solution.

After the solvent has evaporated, a dry lubri-
cant will remain. This type of lubricant collects a
minimum amount of dirt and dust.

BATTERY

The battery’s primary function is to provide
power to operate the starting motor, ignition,
lights and accessories. The storage battery is a
secondary chemical generator—one that produces
an electric current by chemical action after having
been charged from an outside source. Each cell in
the storage battery consists of negative plates of
sponge lead and positive plates of lead peroxide
immersed in a solution of water and sulphuric
acid. After being charged, each cell will produce a
voltage of about 2.1 volts. Six cells, connected in
series, are assembled in a case to make up a
12-volt battery.




SAFETY WARNING: Battery electro-
lyte is an acidic solution and should be
handled with care. i electrolyte is
spilled or splashed on any part of the
body, immediately . flush the exposed
area with liberal amounts of water and
obtain medical aid immediately.

NOTE: This is a negative ground wiring
system, reversing battery connection
will damage alternator rectifier.
Booster batteries used for starting must
be connected with proper polarity. Bat-
tery cables should be disconnected be-
fore using a ‘‘Fast Charger’’.

BATTERY SERVICING

Visually inspect the battery for the following:
1. Corrosion
2. Frayed or broken cables
3. Cracked case or cell covers
4. Low or overfilled liquid

2. Keep battery terminal connections tight and

free from corrosion. If corroded, clean cable
terminals and battery posts separately with
a soda solution and a wire brush. Inspect
cables for fraying or broken strands.

. Keep liquid above the plates and separators

at all times. Check level and add distilled
water as necessary at weekly or semi-
monthly intervals. If water is added in
freezing weather, charge the battery to full
charge at once.

. Keep the battery fully charged at all times.

Check the state of charge at frequent inter-
vals by making specific gravity readings
with a battery hydrometer. Note that a
hydrometer reading is not accurate if water
has been added recently due to the fact that
the water may not be mixed with the elec-
trolyte.

NOTE: DISCONNECT one of the battery
leads before attaching battery charger
to charger.

JUMP STARTING WITH BOOSTER BATTERY

BATTERY CARE

SAFETY WARNING: Do not allow open
flames or sparks near a battery when
connecting for jump starting or while
recharging the battery with a charger.
Hydrogen gas is generated during the
charging process and can be explosive.
Provide adequate ventilation to prevent
possible danger.

Check the following at regular intervals:
1. Clean battery top and terminals by washing
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with a solution of ammonia or baking soda.
Keep vent plugs tight so that solution does
not enter cells. After washing, flush top of
battery with clean water..

Both booster and discharged battery should be
treated carefully when using jumper cables. Fol-
low exactly the procedure outlined, being careful
not to cause sparks.

1. Set parking brake and put transmission in
neutral. Turn off lights and other electrical
loads.

2. Attach one end of one jumper cable to the
positive terminal of the booster battery and
the aother end to the positive terminal of
the discharged battery. Do not permit
vehicles to touch each other.

3. Attach one end of the remaining cable to
the negative terminal of the booster battery
and the other end to a good ground on the
vehicle or engine away from the discharged
battery. Do not lean over the battery when
making this connection.

4. Reverse this sequence exactly when re-
moving the jumper cables.



SECTION 4

ENGINE OVERHAUL

REMOVAL

Disconnect all throttle, choke and electrical
connections from the engine. Disconnect exhaust
system; if vehicle is equipped with a heater, dis-
connect the exhaust at the rear of each heat
exchanger.

Remove all engine mounting bolts and the four
screws securing transmission to the clutch hous-
ing. The engine assembly may then be lifted from
the chassis.

Remove 42-amp. alternator and heater hose if
vehicle is so equipped. Remove ignition coils and
spark plug wires. Remove all shrouding from the
engine.

Remove the clutch cover. Remove the clips
holding the throwout bearing and lift the throwout
bearing from the clutch.

Remove. the screws securing the clutch pres-
sure plate assembly to the clutch drive plate, two
from each clutch release arm bracket.

The pressure plate and the disc and lining assem-
bly may now be removed from the clutch housing.
Remove the retaining screws from the clutch drive
plate and lift the plate from the clutch drive hub.

Remove the screws securing the clutch housing
to the crankcase and remove the housing.

Remove the retaining nut and bolt from the
clutch drive hub, and remove the hub from the
crankshaft.

Disconnect and remove the air cleaner from the
engine.

Remove the cap screws from the fan housing,
and the fan housing plates. The front fan housing
and the end plates may then be lifted from the
engine.

FLYWHEEL
Before removing the flywheel, you must re-
move the alternator pulley assembly.

]

Figure 1

ENGINE

Remove the three 5/16’' x 2-1/4’’ long bolts
securing the puliey to the flywheel. A special cast
iron extension is used to space the pulley out past
the fan housing.

Removing the nut from the flywheel requires a
1-5/16°’ wrench or socket. Placing a large screw-
driver between the rear fan housing and the
starter ring gear will allow you to hold the flywheel
and to remove the lockwasher and nut from the
crankshaft. (See Figure 1)

A special knock off tool, Part No. 112015, is
used to remove the flywheel. This tool should be
screwed onto the end of the crankshaft—use a
wrench to tighten. See Figure 2,

Figure 2

NOTE: There is a 1/8’ (3.1 mm) gap
between the end of the knock off tool
and the flywheel. This will allow the fly-
wheel to move freely off the taper of the
crankshaft. This is done by using a
metal hammer and hitting the knock off
tool sharply while putting some pres-
sure on the back side of the flywheel.

Remove the exhaust manifolds from the
engine. Remove the clip which supports the fuel
line to the intake manifold, and remove the four
nuts which hold the manifolds to the cylinder. Re-
lease the tension on the hose clamp at the car-
buretor adapter, and the intake manifold assembly
may be removed from the engine.

Remove the cap screws supporting the. starter
assembly to the inner fan-housing. The starter
may now be lifted from the engine.

Remove the cap screws which secure the fan
housing to the crankcase, and lift the fan housing
from the engine. It may be necessary to tap the fan
housing with a hammer to free it from its pilot.
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Figure 3

Disconnect the governor linkage from the
carburetor. See Figure 3. Remove the nuts,
clamps and studs from timer governor body and
lift the assembly from the crankcase (it may be
necessary to slightly rotate the crankshaft while
lifting the timer assembly from the crankcase).

Disconnect the breather hose at the breather
and at the carburetor and remove. Remove car-
buretor mounting screws and nuts and |lift
carburetor from the engine.

Remove the breather valve retaining screws and
lift the breather valve assembly from the engine.
Figure 4.

Figure 4

Remove the resistor.

Remove the oil filter. The filter is of the
screw-on type and can be removed by the use of an
oil filter wrench.

Remove both valve covers.
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Remove the rocker arm mounting hardware
from each cylinder and lift the rocker arm assem-
bly from the cylinders. Observe the position of this
hardware so that it may be replaced in its proper
position. Figure 5.

@@

Figure 5

Remove the oil supply tube retaining plate and
pull the oil supply tube, push rods and push rod
tubes from the cylinders. Be sure the ““O’’ ring is
on the lower end of the oil supply tube. If it is not
on the end of the tube, it must be removed from
the crankcase. Figures’6 and 7.

Figure 6

Remove the spark plug from each cylinder.
Remove the cylinder retaining nuts and washers.
Pull the cylinders away from the crankcase and off
of the pistons being cautious that the pistons are
not damaged when they free themselves from the
cylinder and drop downward. It is advisable to use
some kind of protective material at the bottom of
the crankcase at this point. See Figure 8.

Remove the oil drain block from each cylinder
and push the oil drain tube out through the lower
part of the cylinder.



Figure 7

Figure 8

; Remove the tappets from the crankcase. This
i may be done with a magnetic tool or by inserting a
! finger into the push rod cavity and pulling the

tappets from the crankcase. See Figure 9.

Figure 9

Figure 10

Remove the nuts from the connecting rod caps
and lift the rod and piston assemblies from the
crankcase. It is advisable to replace the rod caps
on each rod after removal, since each cap must be
replaced on its respective rod. (They must not be
interchanged.) See Figure 10.

If the original pistons are to be reused, they
must be installed in the same cylinders from which
they were removed.

Remove the oil pressure relief valve assembly
from the crankcase. See Figure 11.

Remove the oil strainer cover from the bottom
of the crankcase.

Figure 11

NOTE: Since the oil strainer is spring
loaded, it will be necessary to apply
hand pressure to the plate while the
retaining screws are being removed to
avoid damage to the plate or strainer.
See Figure 12.




halves together, be sure they are all removed
before attempting to separate the halves. A few
taps with a mallet on the crankcase should sepa-
rate the two halves easily. See Figure 15. Do not
attempt to separate the two crankcase halves by
prying them apart. If the crankcase halves do not
separate by tapping with a mallet, check to see if
all the retaining screws have been removed.

Figure 13

Remove camshaft cover. See Figure13.

Remove the oil pump cover and remove the
pump gears from their respective positions. The
pump drive shaft may now be removed from the
crankcase. To eliminate the possibility of future oil
pump problems, care must be taken that the oil
pump gears are not nicked, marred, scratched or
otherwise damaged. It is advisable to wrap them
in some kind of protective cloth to prevent . ’
damage. Figure 15

The two crankcase halves are now ready to be
separated. First, remove the two crankcase
aligning pins.

NOTE: No gasket is used between the
two crankcase halves. Protect the two
mating surfaces of the crankcase halves

NOTE: These are tapered pins and must so that no mars, scratches or other
be driven out with a punch from the damage occurs to this area or oil leaking
small end of the pins. problems may result.
Remove the crankshaft and camshaft assem-
Remove all crankcase retaining cap screws, blies from the one half of the crankcase. Again,
including those at both main bearing locations. care must be exercised to prevent damage of the
The rear main bearing screws are located inside teeth on either the cam or crank gear. Remove the '
the crankcase. See Figure 14. main bearing, insert halves from both halves of
There are 13 cap screws holding the crankcase the crankcase. Also slide the oil seals from the
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ends of the crankshaft and camshaft. Both inserts
and oil seals should be discarded. Never reuse.

REASSEMBLY

The following text explains in detail reassem-
bly of the engine, along with the disassembly and
complete repair and reassembly of various com-
ponent parts which were removed from the engine
as an assembly. Before proceeding with the
various steps in the following paragraph, it will be
necessary to thoroughly clean all parts before
proceeding with the actual reassembly. Any parts
requiring special care or cleaning will be covered
in their respective paragraphs.

CRANKCASE PREPARATION

The mating surfaces of both crankcase halves
must be thoroughly cleaned to insure proper seal-
ing upon reassembly. Use lacquer thinner or some
suitable solvent for removing the old sealer. Don’t
use carburetor cleaner for a cleaning agent. Be
sure that all oil passages cast into crankcase
halves are open. and clean. NEVER use a scraper
or any tool which will mar the surfaces. This also
applies to places where gaskets are used, such as
oil pressure valve assembly, oil pump cover, etc.

Install the main bearing inserts in both halves
of the crankcase. See Figure 16.

Figure 16

CRANKSHAFT PREPARATION

After the crankshaft has been thoroughly
cleaned, the crank throws should be measured
with a micrometer to detect any undersize or
out-of-round condition. See Figure 17.

If bearing surfaces are undersize or out of
round in excess of .001 (0.03 mm) they should be
reground. Undersize bearing inserts are available
in .015 (0.38 mm) and .030 (0.76 mm). Inspect
surface of the gear spacer that faces the crankshaft
main bearing for any mars or roughness. Replace

if necessary. The crankshaft timing gear should
also be replaced for the same reason. If it is neces-
sary to replace either the gear spacer or the timing
gear, a hydraulic press or an automotive type gear
puller is necessary. When installing a gear spacer,
the inside bevel must face crank throws to clear
crank radius. To install the timing gear, heat gear
to 400° F. (204°C) in an oven.

NOTE: Care must be exercised so that
400° F. (204°C) is not exceeded, other-
wise, loss of temper from the gear may
result.

When gear is properly heated, it may then be
easily fitted to the crankshaft. Be sure the gear is
installed with the timing mark facing away from
the gear spacer. Bevel edge must be toward crank
throw and timing mark must face away from crank
throws. See Figure 18.

Figure 17

Figure 18
CAMSHAFT PREPARATION

Inspect camshaft and gear assembly for wear
or damage. When replacing gear cover seal, be
sure seal is properly seated. Replace either or both
if necessary.



Lubricate both the crankshaft and camshaft
bearing surfaces on both halves of the crankcase
with engine oil. Place the crankshaft and camshaft
assemblies in position in the crankcase half
without the oil passages.

The crankshaft and camshaft assemblies must
rotate freely with no binding. Backlash can be
checked by using a dial indicator. Measurement
must be taken at camshaft gear taoth. See Figure
19. Be sure the timing marks are alighed. See
Figure 20.

Figure 20

The two crankcase halves are now ready to be
rejoined. Minnesota Mining Sealer No. EC847 is
recommended. Place a bead of sealer approxi-
mately 1/8’’ (3.1 mm) wide on the crankcase haif
with the oil passages. See Figure 21.

Special care must be taken that none of this
sealer is placed into the oil channels. A sealer
bead wider than 1/8’' (3.1 mm) will be forced into
the oil channels after the crankcase half screws
have been tightened to the proper torque.

Place the remaining crankcase half in position
as quickly as possible to avoid the possibility of the
sealer drying to a point of losing its adhering
gualities. Install the crankcase aligning pins and
retaining screws and tighten to recommended
torque of 22-25 Ibs. ft. (30-34 N:m).
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Figure 21

Check the crankshaft end play by measuring
with a feeler gauge between the rear main thrust
area and the crankshaft. End play should be
005-.009"" (0.13-0.23mm). If the clearance is
more than .009’ (0.23 mm), it is likely that the
gear is not pressed completely on the crankshaft.
If clearance is less than .005 (0.13 mm), a warped
gear spacer is likely. Either condition must be
corrected.

Using oll seal protector No. 824633 and oil seal
driver No. 160360, install the camshaft breather oil
seal. The O.D. of the seal must be coated with
sealer and driven in until it bottoms on the
shoulder in the crankcase. See Figure 22.

Figure 22

NOTE: The roll pin in the seal driver is
not necessarily a stop. If the seal is
driven until roll pin bottoms, the seal
may be damaged.

Using oil seal protector No. 110846 and oil seal
driver No. 112011, install the main bearing oil seal
on the driveout end of the crankshaft.

The seal must be driven in until it is flush with
the outside of the crankshaft. See Figures 23
and 24,

Using seal protector No. 112012 and seal driver
112017, install the main bearing oil seal on the
flywheel side of the engine. The seal should be
driven into the crankcase until the driver has con-
tacted the side of the crankcase. See Figures 25
and 26.

After installation of these oil seals, the assem-
bly should be rotated several times to be sure
there is no bind due to a cocked or improperly
installed oil seal.

(



Using crankcase sealer, install the expansion
plug and cover in their respective positions in the
crankcase at each end of the camshaft.

Figure 24

Figure 25

Figure 26

RECONDITIONING CYLINDERS AND VALVES

Using a valve spring compressor such as those
used on overhead valve automotive engines, re-
move the valve keepers, spring retainers, springs
and valve spring washers (valve stem seal set,
intake only) and valves from the cylinder. See
Figure 27.

Clean the valves with a wire-wheel brush. All
carbon must be removed from the top and bottom
of the head. Do not overlook the varnish which
might have accumulated on the stem.

In refacing valves, take off only the minimum
of metal required to clean up the valve faces. If the
outer edge of the valve becomes too thin or sharp
due to excessive grinding, the valve must be re-
placed. The valve head margin must be at least
3/64”° (1.19 mm). This margin is the area above
the contact surface of the valve face. See Figure
28.

H

Figure 27
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Figure 28

Inspect the valve seats in the combustion
chamber for cracks, burns, pitting, ridges or
improper angle. If any of the above conditions are
noted, the seats must be reground.

NOTE: Valve seats are permanently
installed and cannot be replaced.
Therefore, a minimum of metal should
be removed when grinding the valve
seats.

The valve seat width, after refacing, should be
a liberal 1/16°’ (1.59 mm) for intake seats, but not
more than 3/32’’ (2.38 mmy} in any case. The width
of exhaust seats should be 3/64"" to 1/16°’ (1.19 to
1.59 mm).

Test valve for concentricity with seat and also
for tight seating. Valves can be tested by coating
the valve face with Prussian Blue and turning the
valve against its seat. This indicates whether the
seat is concentric with the valve guide, but does
not prove that the valve face is concentric with the
valve stem or that the valve is seating all around.

After making this test, wash all blue from the
surfaces, lightly coat the valve seat with blue and
repeat the test to see whether a full mark is ob-
tained on the valve. Both tests are necessary to
prove that a proper seat is being obtained.

Excessive clearance between valve stems and
guides will cause improper seating and burned
valves. When there is too much clearance between
intake valve stems and guides, there is a tendency
to draw oil vapor through the guide on the suction
stroke, causing excessive oil consumption, fouled
spark plugs and poor low speed performance.

If the valve guides are to be replaced, the old
guides should be pressed out with an Arbor Press
and new guides pressed in. The intake guide
should be so positioned that it will extend 1/16
(0.40 mm) above the guide boss. See Figure 29.
This is to allow the valve seal washer to be prop-
erly seated. After the new guides have been
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Figure 29

pressed into the bosses, they must be sized with a
hand reamer to between .3115 and .3125"’ (7.91 to
7.94 mm). Although the inside diameter of both
valve guides are the same, the stem clearance of
the exhaust valve is different than that of the stem
clearance of the intake valve. The diameter of the
exhaust valve stem and the intake valve stem are
as follows: -
Valve guide reamer Part No. 111275
Exhaust valve stem diameter .3100 to .3093"
(7.87 t0 7.94 mm) Clearance .0032 to .0015"’
(0.08 to 0.04 mm)
Intake valve stem diameter .3110 to .3103 (7.90
to 7.88 mm) Clearance .0022 to .0005’’ (0.06
to 0.01 mm)

NOTE: It is essential that the valve seats
be refaced after new guides are in-
stalled.

INTAKE VALVE

VALVE SPRIN
& G

VALVE SEAL SPRING

LSS A1 ST A SIS LSS )

Figure 30




The intake valve only utilizes a valve stem seal
set, which consists of a neoprene gasket, a Teflon
lip seal and a hold-down spring. NEVER attempt
to reuse the above mentioned seals.

A plastic installer is provided with each kit for
seal protection. Place the Installer over the valve
stem. Place the flat neoprene gasket over the valve
stem on top of the valve guide.

With the Teflon lip seal thoroughly oiled,
position the seal over the valve stem with the flat
side toward the cylinder. Extreme caution must be
exercised when installing the lip seal over the
valve stem to avoid any damage to the seal by the
valve stem grooves. Place the hold-down spring on
the lip seal assembly, being sure the spring seats
properly on the seal body. Install intake valve
spring, retainer and keepers. See Figure 30.

NOTE: To avoid damage to the seal,
compress the valve only enough to allow
installation of the keepers. Forcing the
valve spring retainer into the seal when
using a spring compressor will collapse
the seal and cause oil seepage into the
cylinder between the valve stem and
guide.

A TIP FOR FUTURE SERVICE

It is possible to install these seals without
removing the cylinder from the engine. Remove
the spark plug and in its place install an air plug
valve holder to which an air line can be attached.

The air pressure in the cylinder will hold the
valve tight against its seat, making it possible to
remove the valve spring using a lever type valve
spring compressor, without losing the valves in
the cylinder.

Lever type valve spring compressors and air
plug valve holders are available through auto-
motive suppliers.

When new rings are installed without reboring
cylinder, the glazed cylinder walls should be
slightly dulled but without increasing the bore
diameter. This is done with a ‘‘glaze-buster’’ or
with a hone equipped with the finest grade of
stones.

Using an inside micrometer, check the cylinder
for a taper or out-of-round condition; a cylinder
with more than .005” (0.13mm) out of round
should be rebored and proper oversize piston and
rings used. Figure 31. Following are the dimen-
sions that the cylinder should be bored for a given
oversize.

Oversize Cylinder Diameter
.020°° (0.51 mm) 3.5200-3.5210"' (89.40-89.43 mm)

. .030”’ (0.76 mm) 3.5300-3.5310"" (89.66-89.69 mm)

Honing the cylinder after reboring is necessary
to remove machine marks left by the boring tool.
Approximately .001 to .0015’’ (0.03 to 0.04 mm) of
metal should be removed from the cylinder bore
with the hone, using a 150 grit stone.

Figure 31

This will leave a 25 to 35 RMS micro inch finish
to the surface of the cylinder. Allowances must be
made for the honing operation when the cylinder is
bored so that after honing, the cylinder will be the
correct size. The cylinder bore should then be
scrubbed, using a stiff bristle brush, warm water
and soap suds to loosen any metal particles left by
the honing operation. Wash with clean water, and
dry thoroughly to prevent any rust from forming.

If, through continued use, the spark plug hole
in the cylinder becomes damaged or the threads
stripped, it is possible to repair the damaged
threads by installing a Heli-Coil.

We recommend a AC-C85 spark plug for use
with a Heli-Coil. This is a gasketed plug; under no
circumstances should a tapered seat plug be used
with a Heli-Coil, as the tapered seat in the cylinder
is removed when the Heli-Coil is installed.

CUSHMAN does not offer the Heli-Coil repair
kit as it is generally available through automotive
suppliers.

Fit a new “O” ring around the outside
diameter of the oil return tube and push it down
until it bottoms against the lip. Install the oil re-
turn tube through the ridge of the cylinder and up
through the fins. With a new gasket in position on
the cylinder and a new ‘“O"’ ring fitted to the oil
drain block, secure drain block to cylinder with the
proper screws and at the same time position oil
drain tube into oil drain block.



PREPARING PISTONS AND CONNECTING
RODS

Examine both the piston and rod assemblies to
determine if wrist pin replacement is necessary.

If wrist pin replacement is necessary or if the
cylinder must be rebored and an oversized piston
installed, use the piston wrist pin puller. See
Figure 32.

Figure 32

NOTE: Never attempt to remove the
wrist pin by using a hammer and a
punch.

Before using this. wrist pin puller, read the
instructions thoroughly. The puller must be in-
stalled so that you are pulling the wrist pin from
the rod assembly. It will be putting the pressure
between the piston block and the rod assembly.
This surface is flat and machined to prevent pos-
sible twisting or extreme pressures to the wrist
pin. See Figure 33.

Figure 33

4-10

Examine the rod, wrist pin and the piston for
possible damages and replace the necessary parts.

Before installing a new wrist pin, always
measure the outside diameter with a micrometer.
This will determine the press fit in the rod assem-
bly. The wrist pin diameter should be
.8752/.8749"" (22.23/22.22 mm). See Figure 34.

Figure 34

Use an inside telescoping gauge to measure
the wrist pin hole diameter in the rod. This
measurement must be correct to give the proper fit
of the wrist pin. The rod wrist pin hole should be
.8743/.8738 (22.21/22.19 mm).

Using the inside telescoping gauge, measure
the ‘“‘piston’’ wrist pin hole. This figure, along
with the wrist pin figure should give you a clear-
ance of .0011/.004"’ (0.28/0.10 mm).

Before installing the wrist pin puller, read the
instructions thoroughly.

Before installing the wrist pin, be sure the rod
assembly and the piston are installed to one
another correctly. The piston has a top and a bot-
tom to it. The oil holes, which are in the wrist pin
boss, must be to the top of the engine. When
placed in the engine, the match marks for the end
cap to the rod must be to the top of the engine. See
Figure 35.

Lubricate the pin and piston boss before
assembly.

NOTE: One of the parts from the wrist
pin puller has been removed to reinstall
the pin. See Figure 36.

When installing the wrist pin, always pull the
pin so the pressure from the rod and the piston is
up against the machined or flat surface of the
piston boss.

The wrist pin will be centered on the rod
assembly when the wrist pin puller is properly
used.




Figure 35

Figure 36

To accomplish this, pull the short bushing on
the wrist pin puller flush with the unmachined flat
surface on the side of the piston.

Regardless of why or at what mileage the
cylinders were removed, it is always advisable to
install new rings on each piston. Individually place
each ring into the cylinder and push it down 1"
(25 mm) with a piston and measure the gap be-
tween the two ends of the ring: This gap should be
no less than .010°" (0.25 mm) on a new ring. See
Figure 37.

If additional gap is required, file the ends of
the ring until the .010’" (0.25 mm) gap is obtained.
Be sure the ring ends are filed squarely. With the
piston rings properly gapped and the piston ring
grooves properly and thoroughly cleaned (see
Figure 38), install the oil control ring assembly in
the bottom groove of each piston. Install the two
compression rings in the two top ring grooves of
each piston. A piston ring installation tool is
recommended for this operation. See Figure 39.

Figure 38

After all piston rings have been installed, rotate
the rings so all the ring gaps are staggered on the
upper side of the piston. Never leave the ring gaps
lined up.

Install the rod bearing inserts into both rods
and rod caps. Be sure the lips of each insert fit into
the recesses of their respective positions. Note the
markings on both the rod and bearing caps. See
Figure 40. These markings must correspond when
the rod caps are assembled to the rods. Thor-
oughly lubricate the bearings and the crankshaft
throws, and install the connecting rod assemblies
to the crankshaft. See Figure 41.

Tighten connecting rod nuts to 18-20 Ibs. ft.
(24-27 N:m) torque.

Select the proper cylinder for its respective
location.

Thoroughly lubricate .the piston rings on one
piston and install the ring compressor. Slide the
piston into the cylinder until all three rings have
entered the cylinder bore. Slide the ring com-
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pressor down over the piston and remove it from
the connecting rod. Install the cylinder retaining
nuts and tighten to the proper torque. Check the
specification section of the manual for proper
torque values. Repeat the above operation on the
opposite cylinder. See Figure 42

Install the tappets, push rod tubes and oil dis-
charge tubes. Use only new ‘“‘O’’ rings and be
certain they are in position before making installa-
tion of the tubes. See Figure 43.

Install the push rods with the cup ends up.
Assemble the rocker arm assembly to each cylin-
der and install the mounting hardware in the re-
verse manner of which it was removed. The ball
ends of the rocker arms must fit into the cups of
each push rod. Do not install the valve covers at
this time.




INSTALLING OIL PUMP STRAINER SCREEN

Re-install the oil strainer screen into the bot-
tom of the crankcase. A new gasket must be used
when installing the strainer cover.

OIL PUMP INSTALLATION

Inspect the pump drive gear for cracks be-
tween the teeth. A cracked gear will allow it to slip
on the shaft causing a drop or lack of oil pressure
within the engine.

With the oil pump gears and the oil pump drive
shaft thoroughly cleaned, place the two gears into
position in the oil pump cavity. Note the retainer
ring on the oil pump drive shaft. This retainer
prevents the shaft from being pulled out from its
position in the pump drive gear when the timer
assembly is removed from the engine; conse-
quently, it is imperative that the retainer is in
position. .

Use a new gasket and crankcase sealer when
installing the pump cover. See Figure 44 .

Figure 44

Completely disassemble oil pressure relief
valve and thoroughly clean with a solvent,
removing all dirt particles and varnish. Do not use
emery cloth or any abrasive material to clean
varnish from relief valve. Due to the high oil pres-
sures encountered in certain sections of the relief
valve housing, it is essential that the mating sur-
face on this housing, along with the machined
surface of the crankcase, be perfectly true. Check
these surfaces with a straight edge. If there is any
warpage or misalighment, either replace with a
new housing or correct the old housing by truing
the mating surface with emery cloth placed on a
flat surface using a figure 8 motion. Use an air
hose to determine that all oil channels and crevices
are free from dirt and metal particles (pressure
relief valve and chamber must be free of any nicks
or burrs). Assemble oil pressure relief valve and

spring with new gasket on valve screw, then attach
assembly to engine using new gaskets, and torque
all bolts evenly and securely. Check torque recom-
mendations in Specifications Section of this
manual.

FLYWHEEL INSTALLATION

Install the rear fan housing to the crankcase.
Be sure all screws are properly tightened.

Place the flywheel key into the keyway. Install
the flywheel, lockwasher and nut. Be sure the fly-
wheel nut is securely tightened or damage may
result to the flywheel or crankshaft or both.
Tighten flywheel nut to 65 Ibs. ft. (90 N:m) torque.

STARTING MOTOR INSTALLATION

Install the starter motor to the inner fan
housing and replace the rear starter support
bracket. Position the front fan housing and install
mounting screws.

VALVE TAPPET ADJUSTMENT

Turn the flywheel until the timing mark on the
front fan housing and the timing mark on the one
fin of the flywheel line up. With the engine in this
position, both valves on one cylinder will be
closed, and the tappet adjustment may be made.
Loosen the lock nut at the top of each rocker arm
and turn the adjusting screw until .003"’ to .004’’
(0.08 to 0.10 mm) clearance is obtained between
each rocker arm and valve stem. Be sure lock nuts
are securely tightened. Using a new ‘‘O’’ ring
under the valve cover, the cover and the valve
cover retaining nuts may be installed. Be sure the
proper washers are used under the valve cover
retaihing nuts. Turn the engine one revolution so
that the timing marks are again lined up and per-
form the same valve adjusting procedure on the
oppgasite cylinder. See Figure 45.

Figure 45‘ i
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TIMER AND GOVERNOR INSTALLATION (See
Timer-Governor Section for Overhaul)

Rotate the flywheel in a clockwise direction
until the timing marks on the flywheel and fan
housing are lined up. Hold the timer and governor
assembly above the engine in its normal position.
Turn the timer housing until the coil wire terminal
is pointing toward the center line of the bend in
the intake manifold. With your other hand, rotate
the timer shaft until the highest point on the
breaker point cam is facing the breaker point pivot
pin.

Install the timer and governor assembly
making sure that the gasket is in place.

The hex hole in the bottom of the timer shaft
must fit over the hex shaft which goes to the oil
pump. As the timer is placed into the crankcase,
rotate the shaft slightly to align the two parts.

As the timer continues on down, the drive gear
on the timer and governor assembly will come in
contact with the cam shaft gear and the breaker
point lobe will rotate counterclockwise as the gears
mesh. Be sure the coil wire terminal on the outside
of the timer housing, is still pointing toward the
center line of the bend of the intake manifold and
the high point of the breaker point cam is just
coming in contact with the breaker point block.
This position is critical to provide proper ignition
timing.

Install the studs holding the governor base to
the crankcase and tighten. Install the two timer
clamps along with the lock washer and nut, but do
not tighten at this time. Connect the positive wire
of a continuity light to the timer ignition stud and
the negative wire to a good ground. Rotate the
timer base clockwise until the light goes off.
Preliminary timing is now set. An automotive
timing light will be used later to assure that igni-
tion timing is set on 7 degrees before top dead
center (timing marks in alignment).

Use a clean feeler gauge to measure the clear-
ance between the breaker points. This clearance
must be .020”’ (0.5 mm).

OIL FILTER

Install a new oil filter.

Lubricate the gasket with engine oil and
tighten with hand pressure only.

IGNITION COIL AND RESISTOR

Reinstall all air cooling baffles along with the
two ignition coils. Attach the high tension wires to
the ignition coils. Connect the blue wire to the
battery post of the one coil and the other end of the
blue wire to the ignition resistor.

Connect the black wire to the distributor post
of the second coil. There is a short wire from the
distributor post of the first coil to the battery post
of the second coil. Connect the other end of the
black wire to the timer. Figure 46.
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Figure 46

ALTERNATOR

Install the alternator and bracket to the front
fan housing. Connect wires to the alternator and
alternator resistor. (See Alternator Section for
overhaul).

CARBURETOR (See Fuel System Section for
Complete Overhaul)

Use a new gasket to mount the carburetor on
the oil filler housing. Use the ‘‘L"’ shaped bracket
with a weld nut on the left side next to the throttle
linkage and an internal shake proof washer on the
right mounting screw.

Before tightening the screws, be sure the gas-
ket is in its proper place and see that the casting of
the carburetor and the casting of the oil filler
mounting flange are flush or parallel to one
another. The carburetor throat must line up
properly with the hole in the mounting casting.
mounting casting.

Adjustment should be made on the carburetor
prior to starting the engine. Adjust the throttle
stop screw to open the throttle slightly but not far
enough to uncover the number 2 idle discharge
port.

THROTTLE LINKAGE ADJUSTMENT

Adjust the throttle linkage so that overtravel
link is extended 1/8' (3.18 mm) minimum when
the throttle is in the idle position. The governor
lever should be 1/64’ to 1/16”’ (0.40 to 1.59 mm)
when the throttle linkage is in the full throttle
position and the throttle butterfly shaft is against
the full throttle stop.

The fast idle cam has been placed on all car-
buretors. Set the fast idle linkage to obtain 1800 to
2000 engine RPM when engaged. The engine is
returned to its normal idle speed by bumping the
throttle open, allowing the fast idle linkage to
return to its normal position.




Pulling the choke to the ‘‘on’’ position will lift
the fast idle cam into position and open the throttle
plate in the carburetor. The throttle plate will be
positioned between the number 1 and number 2
idle discharge holes in the Venturi.

SAFETY WARNING: The throttle must
close freely. Actuage linkage several
times to be sure throttle returns to the
idle position without restriction.

SAFETY WARNING: Check the condi-
tion of all fuel hoses before installation
. on the vehicle. Be sure hoses are not

cracked or split and all clamps and

grommets are in position.

NOTE: Spark plug threads are die cast
aluminum. When installing spark plugs
in the engine, always use care to insure
that the plugs are started into the
threads correctly. Do not over tighten a
spark plug. The recommended torque is
22-25 ft. Ibs. (30-34 N:m).

Use a hose clamp pliers to install the gasoline
hose from the fuel pump. Install a new breather
valve Iinto the valve housing and install the
housing assembly to the crankcase using a new
gasket. Install the breather valve hose and clamp.

Install the-air cleaner cover along with a new
paper element, Cushman Part Number 111318.

Before installing a new spark plug, check the
spark plug gap. A correct gap setting is necessary
for efficient firing. A gap too narrow, causes rough
running at low speeds; a gap too wide, results in
the engine missing because the voltage is insuffi-

cient to jump the gap. Recommended spark plug
setting for the AC-C85TS is .025"" (0.6 mm).

ENGINE TO CHASSIS INSTALLATION

Depending on how the vehicle is equipped,
install the alternator, heater hoses, shrouding,
etc.

The engine can now be placed in the frame. Be
sure the engine mounting bolts and the bolts
between the clutch housing and the engine are
properly installed and securely tightened.

After making a precautionary check to be sure
the oil drain plug has been replaced and all the
crankcase components have been installed and
thoroughly tightened, put 2%z quarts (2.38 L) of
the recommended oil in the crankcase. Connect
the positive starter wire.

With the transmission in neutral position, start
the engine and let it idle for approximately 10
minutes. The carburetor low speed adjustment
needle may be adjusted to the best idling opera-
tion. Stop the engine after the warm-up period and
connect an automotive type timing light. Start the
engine and operate at idling speed (below 750
RPM) and observe the relationship between the
timing mark on the outer fan housing and the
timing mark on the flywheel fin. If these marks do
not exactly coincide, rotate the timer body assem-
bly until these marks have exactly lined up. When
the proper timing has been acquired, tighten the
two timer retaining nuts. Road test the vehicle for
proper operation. The regular new vehicle
break-in procedure must be observed after a com-
plete engine overhaul.

TROUBLESHOOTING

*HARD STARTING

Incorrect ignition timing

Loose connection in ignition system
Faulty ignition coil

Faulty condenser

Burnt or shorted breaker points
Faulty spark plugs

Restricted fuel line or filter
Faulty fuel pump

Improper carburetor adjustment
10. Water in fuel

11. Valve leakage

12. Waorn piston ring

CONOD LN =

LACK OF POWER
1. Engine overheating (see above)
2. Restricted exhaust system
3. See items under Hard Starting

*ENGINE STALLS

Improper carburetor adjustment
Choke partly closed

Leak in intake system

Faulty ignition coil

Faulty condenser

Faulty spark plugs or improper gap
Burnt breaker points or improper gap
Poor compression

N RGN
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OVERHEATING

PND G WN

Crankcase oil level too low
Crankcase oil level too high
Engine overloaded
Improper fuel

Fuel mixture too lean
Incorrect ignition timing
Restricted cooling vents
Excessive carbon

*ENGINE MISSES UNDER LOAD

OCRNPOT AN

. Water in fuel

Improper breaker point gap
Improper spark plug gap
Improper ignition timing

Faulty ignition coil

Faulty condenser

Improper carburetor adjustment
Faulty spark plug wires

Faulty fuel filter

LOW OR NO OIL PRESSURE

NooO W

. Low crankcase oil level

Faulty pressure sending unit
Crankcase oil too light

Qil pressure relief valve stuck
Qil strainer screen plugged
Pump drive gear loose on shaft
Short in wiring

ENGINE KNOCK
1. Low crankcase oil level

2.
3.

Low oil pressure
Excessive bearing wear

Crankshaft journals out of round
Crankcase oil too light

Low grade fuel

Improper ignition timing
Excessive carbon

Engine overheated

Laose flywheel

. Improper valve adjustment
. Cylinder sleeve loose in casting
. Improper ignition timing

EXCESSIVE OIL CONSUMPTION

oL

Worn piston rings

Worn cylinder walls

Worn or faulty valve stem seals

Worn or faulty breather seal on camshaft
Cylinders reversed

VAPOR LOCK OR SIMILARITIES

1.

Restricted cooling vents

2. Fuel line contacting hot area of engine
3. Fuel pump weak (low pressure)

*BACKFIRING

PN ORwLp=

Improper valve tappet clearance

Improper breaker point clearance

Faulty ignition coil

Faulty condenser

Broken or weak spark advance weight
springs

Improper ignition timing

Improper carburetion adjustment

Leaking exhaust valves

* A defective Faria tachometer can cause complete or intermittent ignition
failure. Diagnose by disconnecting tachometer wires from ignition coils
and connecting coils as shown in this section on page 14.




SECTION 5

ZENITH CARBURETOR REPAIR

The Zenith carburetor includes a horizontal
balance type fuel bowl, a single ring shaped float,
adjustable main jets, a three-position spring
loaded choke plate with poppet valve, an idle
adjusting needle and a throttle stop screw. (Figure
1) The throttle body casting contains an inverted
Venturi. The idle tube and main discharge is
pressed into the long boss which extends to the
inside of the throttle body and should not be
removed. This boss also serves as a mounting
support for the fuel bowl and the adjustable main
jet. In this ‘“‘balanced’’ design, all the air for
operation of the various carburetion systems must
enter through the air cleaner. Therefore, any
restriction in the air cleaner will have a minimum
effect on the mixture ratio.

Figure 1

The engine should operate satisfactorily when
the carburetor is adjusted within the range of the
specifications. If not, the carburetor needs
cleaning or some other abnormal condition exists.
A leaking carburetor indicates a defective float or
inlet needie and seat or incorrect float settings.

The carburetor should be cleaned and in-
spected at regular intervals depending on the
service conditions. To remove the carburetor from
the engine:

1. Remove the throttle linkage from the car-

buretor to the governor assembly.

2. Remove the crankcase breather hose using

clamp ring pliers to remove the ring clamps.

3. Remove the gasoline hose from the car-

buretor.

4. Disconnect the choke cable.

5. Remove the two screws mounting the

carburetor to the oil filler base.

A complete carburetor (Figure 2) consists of
the carburetor body, fast idle cam and the con-
nector between the air cleaner and the carburetor.
Individual parts may also be ordered.

FUEL SYSTEM

Dirt, improper adjustment, improper assem-
bly, etc., are the most common causes of car-
buretor trouble.

Figure 2

NOTE: Some solvents and cleaners will
damage the synthetic rubber parts used
in the carburetors. If you are in doubt
about the solvent you are using, test an
old part in it and observe the results.

Clean and dry the outside of the carburetor and
check for cracks in the casting, bent or broken
shafts, loose levers and/or damaged threads
before proceeding with disassembly.

Figure 3 shows an exploded view of the Zenith
carburetor.

A defective float, defective inlet needle and
seat or an incorrect float setting can cause fuel
leakage. To correct this, remove the main jet seat
and gasket which are on the bottom of the bowl.

Remove the bowl from the carburetor.

NOTE: The float spring end must be
positioned inside the bowl when re-
placing the bowl on the carburetor.

The float setting can be checked by placing
1/4" (6 mm) drill bit between the bow| gasket and
the float. (Figure 4). If the float setting is incor-
rect, light finger pressure should be applied to the
float arm to correct. Check the operation of the
float to be sure that the hinge and the axle do not
bind and that the float moves straight up and
down.

The needle and seat is a replacement part
which comes in the carburetor repair kit and
should always be replaced when repairing the
carburetor. The needle has a neoprene tim which
helps prevent it from sticking in the seat. How-
ever, the neoprene does become hard and may be
broken.
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in the Zenith carburetor, there are two adjust-
ment needles, an idie adjustment needle and a IDLE ADJUSTING NEEDLE IDLE DISCHARGE
high speed adjustment needle. The taper on the AN HOLES
end of both needles should be closely examined for B il
rings or a groove worn at the end. The adjustment CHOKE =
needles should be replaced when there is no
longer a straight, smooth taper. (Figure 5).

The high speed adjustment needle is the most
critical. It is a hollow tube which is easily damaged
by a screwdriver or pliers. This will affect the idle
of the engine since the gasoline flows up through
the inside of the needle to the idle port.

Figure 6 shows the fuel entering the carburetor
and passing through the needle and seat which is
metered by the height of the float. As the float
drops closer to the bottom of the bowl, more fuel
from the fuel pump will enter the bowl. As the
bowl fills to the recommended level, the float will
rise closing the needle and seat and thereby pre-
venting more.fuel from entering the bow!.
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As the throttle plate is opened, the Number 2
hole and then the Number 3 hole begin to dis-
charge fuel/air mixture to supply the increased
fuel requirements of the higher engine speed.
Further opening of the throttle plate brings the
high speed system into operation.
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Figure 7 shows the idle system of the car-
buretor. Fuel is drawn from the main metering
well through the idle tube. It is then mixed in the
channel leading to the idle discharge hole with air
entering through the idle air bleed. At a slow idle
speed, the throttle plate is positioned, as shown,
to expose only the Number 1 idle discharge hole to
engine vacuum. Air is admitted to the idle channel
through the Number 2 and 3 idle holes. This air — 3
mixes with the fuel/air mixture in the channel and
is discharged through the Number 1 idle hole.

| THROTTLE
| PLATE

MAIN METERING
WELL AND TUBE

MAIN JET

Figure 8
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The idle adjustment needle regulates the
fuel/air mixture flow through the Number 1 idle
discharge hole. Turning the needle in (clockwise)
results in a leaner mixture. Turning the needle out
(counterclockwise) results in a richer mixture. The
idle speed is set by adjusting the throttle stop
screw, not the idle adjustment needle.

Figure 8 shows the high speed system in
operation.

The fuel for engine operation from idle position
to full throttle is supplied from the fuel bowl
through the main metering jets, metering well and
metering tube to the discharge nozzle in the
Venturi.

As the fuel flows through the metering well
and tube, it mixes with the air entering through
the well vent to provide the correct fuel/air mix-
ture ratio for all engine speeds and loads. A series
of air bleed holes in the wall of the metering tube
permits the air from the well vents to enter the fuel
flow below the level of the fluid in the float
chamber. This reduces the average density of the
fluid and enables it to flow freely at low suction.

At high engine speeds and high suction, the
preportion of air and fluid flowing through the
main metering system is reduced to provide the
richer discharge mixture needed for peak per-
formance.

Figure 9 shows a closeup view of the carbu-
retor giving correct parts location.

Cleaning

Clean all metal parts thoroughly by rinsing in
solvent. Blow out all passages and channels in the
castings with compressed air. Reverse the air flow
through each passage to help in removal of dirt
particles. (Never use a wire or drill to clean out the
jets.)
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Inspection

Inspect all parts and replace any that are
damaged or worn. For the correct repair kit, refer
to the parts catalog.

SAFETY WARNING: When replace-
ment parts are required, use genuine
OMC parts or parts with equivalent
characteristics including type, strength,
and material. Failure to do so may resuit
in product malfunction and possible in-
jury to the operator and/or bystanders.

Reassembly

Assembly of the throttle body:

1. Slide the throttle shaft and lever into the
seal retainer and seal. Insert the shaft into
the throttle shaft hole at the manifold end
of the throttle body. Seat the shaft in the
hole at the opposite end of the bore and
press the seal and retainer firmly against
the shaft hole boss.

2. Rotate the throttle shaft until the flat center
section faces out from the manifold open-
ing. Install the throttle plate loosely with
screws. Snap the plate open and shut sev-
eral times to the center plate until it seats
properly, then tighten the screws.

3. Slide the choke shaft and lever into the hole.
Seat the shaft in the hole on the opposite
side of the intake.

4. Rotate the choke shaft until the flat center
section faces out from the intake opening.
Install the choke plate loosely with screws.
Snap the plate open and shut until it seats
properly, then tighten the screws.

5. Paosition the throttle body with the fuel bowl
side up and install the bowl to the body
gasket.

6. Install the washer and fuel valve seat. Use a
large screwdriver to tighten the seat to 100
Ibs. in. (11.0N:m). Insert the valve with
spring and pin.

7. Install the float and float axle on the support
brackets of the throttle body. With the
throttle body horizontal and float side up,
check the operation of the float to be sure
that the hinge and axle do not bind and that
the float moves. Adjust to acquire 1/4”
(6 mm) clearance between the float and the
carburetor body. (See Figure 4).

8. Install the throttle stop screw and spring.
Adjust the screw to open the throttle slight-
ly, but not far enough to uncover the Num-
ber 2 idle discharge hole. (See Figure 7).




9. Install the idle adjusting needle and spring.
Screw the needle in (clockwise) until it seats
lightly, then back it out two turns as a pre-
liminary idle adjustment.

Assembly of Bowl to Body

1. Assemble the washer on the main jet screw.

Install the fuel bowl.

Screw the main jet into the throttle body
boss with a 1/2"" wrench. Tighten to 100

Ibs. in. (11.0N:m). Next, install the high
speed adjustment needle. Turn the adjust-
ment screw in (clockwise) until it seats
lightly, then back the screw out two turns as
a preliminary high speed adjustment.
To replace the complete carburetor on the
engine, see the Ehgine Overhaul Section.

NOTE: The float spring end must be
placed inside the bowl.

KEIHIN CARBURETOR REPAIR

The engine should operate satisfactorily when
the carburetor is adjusted to the following speci-
fications:

Lowspeed ........... 1t0 2 turns open
Float setting ......... 0.65" (16.5mm)

If the engine will not operate with the above
settings, the carburetor may need cleaning or
some other abnormal condition exists in the
engine.

To remove the carburetor from the engine:

1. Remove the air cleaner assembly.

2. Remove the throttle and choke linkage from

the carburetor.

3. Remove the crankcase breather hose and

fuel hose.

SAFETY WARNING: The fuel hose and
carburetor will be full of gasoline and
some spillage will occur when the fuel
hose is removed. Gasoline is extremely
flammable and highly explosive under
certain conditions. Do not allow open
flames or sparks when performing any
maintenance function or repair involv-
ing gasoline.

IMPORTANT: The carburetor adjustments
made at the factory comply with Federal Speci-
fications regarding exhaust emissions. The limiter
cap and idle mixture screw should not be removed
or disturbed unless a C.0O. meter is available to
obtain the correct adjustment after re-assembly.

NOTE: The fuel line fitting cannot be
removed from the carburetor body.
Turning or twisting may break this part.

4. Remove the two screws mounting the car-
buretor to the oil filler base.

NOTE: Some solvents and cleaners will
damage the synthetic rubber parts used
in the carburetor. If you are in doubt
about the solvent you are using, test an
old part in it and observe the results.

Clean and dry the outside of the carburetor and
check for cracks in the castings, bent or broken
shafts, loose levers and/or damaged threads be-
fore proceeding with disassembly.

Remove the bowl screws and remove the bowl.

Remove the float lever pin, the float and inlet
needle can now be removed. Inspect the inlet
needle and seat. The inlet seat cannot be removed
from the carburetor body. If it is damaged the
entire carburetor must be replaced. The inlet
needle can be replaced if it becomes worn or
damaged.

Examine the throttle shaft, choke shaft, fast
idle lever and carburetor body for wear. These
parts cannot be removed from the body. If re-
placement is necessary, the entire carburetor must
be replaced.

Clean all metal parts thoroughly by rinsing in
solvent. Blow out all passages and channels with
compressed air. Reverse the air flow through each
passage to help in removal of dirt particles. Never
use a wire or drill to clean out the jets.

Inspect all parts and replace any that are
damaged or worn. Always use new gaskets and
““Q’’ rings.

SAFETY WARNING: When replace-
ment parts are required, use genuine
OMC parts or parts with equivalent
characteristics including type, strength
and material. Failure to do so may result
in product malfunction and possible in-
jury to the operator and/or bystanders.
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The correct float setting is 0.65’" (16.5 mm)
from the bottom of the float to the bow! mounting
surface. Hold the carburetor in an inverted posi-
tion to check this measurement. The float is not
adjustable and must be replaced if necessary to
obtain the proper setting.

Assemble the carburetor using all new gas-
kets. Be sure all gasket surfaces are clean. Install
carburetor on engine, reinstall breather hose,
choke cable and connect the overtravel link.

NOTE: Route the choke cable over the
throttle control arm.

Low Speed Idle Mixture Screw
Throttle Stop Screw

Choke Cable

Throttle Control Arm
Overtravel Link

Fuel Hose

Breather Hose

NomhRwh =




Before installing air filter, check the choke
cable adjustment to be sure the choke plate closes
completely.

NOTE: If a new carburetor is installed,
there may be interference between the
fuel inlet fitting and the timer housing.
Material can be removed from the fuel
inlet elbow with a file to provide clear-
ance. Caution: Do not remove more than
.060"’ (1.52 mm) material.

SAFETY WARNING: The throttle must
close freely. Actuate the linkage several
times to be sure throttle returns to the
idle position without restriction.

The U.S. Environmental Protection Agency
(USEPA) regulations require that vehicle exhaust
emission be within certain limits as stated in the
Federal Register dated Wednesday, January 3,
1977, Part 11, Air Pollution Control. The Keihin
Carburetor used on ‘On-the-Road’’ vehicles
manufactured between January 1, 1979, and the
start of the 1980 model year is designed to meet
these standards.

it will be necessary to check and set exhaust
emission levels whenever the carburetor is
reworked or replaced. This is accomplished by
using an exhaust analyzer to measure the level of
carbon monoxide. One type of analyzer is SUN
model EPA-75.

Following is the recommended carburetor
adjustment procedures:

1. Start engine and allow it to reach normal
operating temperature.

2. Make sure the choke is completely off.

3. Adjust the throttle stop screw to provide an
engine speed of 900 R.P.M.

4. Connect the CO meter.

5. Remove the limiter cap and adjust the idle
mixture screw to give a maximum CO read-
ing of 1.5%.

6. Install the limiter cap with the stop tab
pointing straight up. Any adjustment made
within the range of the limiter cap will re-
sult in an emission level that complies with
the Federal Regulations.

For this engine the HC (hydrocarbon) levels as
stated in the above mentioned Federal Regula-
tions are met when the CO levels are maintained
within the limits specified.

The fast idle should provide an engine speed of
1,800 to 2,000 RPM. Adjustment is made by care-
fully bending the throttle stop bracket as shown.

Adjust the overtravel link, if required, to ob-
tain 3700 to 3800 RPM with the throttle fully
opened.

FIGURE 12

1. Throttle Stop Bracket
2. Engaged Position

Figures 13, 14 and 15 illustrate the function of
the Keihin carburetor in the various throttle
positions.
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FIGURE 13
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FIGURE 16

FUEL FILTER

An in-line fuel filter is located either under the
left side of vehicle frame (Figure 17) or under the
seat (Figure 18). This filter removes foreign
particles from the fuel and should be replaced
twice a year. To replace, unclamp and slide hoses
from filter. install the new filter with the arrow
toward the fuel hose leading to the carburetor.

FIGURE 17




FIGURE 18
FUEL PUMP

All 1978 and later models are equipped with
electric fuel pumps. Early 1978 vehicles have the
style of pump shown in Figure 19. This pump
cannot be repaired if defective, a Fuel Pump Set
#884766 is required if replacement is necessary.
This set includes the later style pump as shown in
Figure 20. On models 898447, 898507, and 898547
the pump is mounted on the chassis frame near
the fuel tank. Figure 21. When service or replace-
ment is required, it is recommended that Fuel
Pump Relocation Set #885058 be installed to
position the pump near the rear of the fuel tank.
Figure 22. This set includes only the parts needed
to relocate the pump, if a new pump is nseded it
must be ordered in addition to the set.

It has been established that some of the early
electric fuel pumps produced excess pressure
which causes crankcase dilution and spark plug
fouling. If this is suspected, a fuel pump pressure
check should be made.

Connect a pressure gauge between the car-
buretor and fuel pump by using a tee fitting. The
pump must be pumping fuel to obtain an accurate
pressure check. Be sure the electrical current to
operate the pump is adequate, a minimum of 12V
ool

FIGURE 19

D.C. is required. Also be sure that fuel is available
to the pump. Check fuel tank for sufficient fuel
level and check all fuel hoses and fuel filter for
restrictions and leaks.

A good pump should provide 2%z to 3 P.S.1. If
pressure within this range cannot be obtained, the
fuel pump must be replaced.

FIGURE 21

FIGURE 22
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SECTION 6

TIMER AND GOVERNOR OVERHAUL

The timer contains a set of points, a condenser
and centrifugal advance weights and is designed
to allow voltage to pass from the coil to the spark
plug at a preset time. The governor controls the
RPM of the engine.

Remove the two nuts, lock washers and
clamps that secure the timer assembly. Next, use
a 7/16"’ deep socket to remove the studs holding
the governor base to the engine. Gently pull the
timer and governor assembly straight up. (See
Figure 1).

FIGURE 1

The unit at the left in Figure 2 is the on-road
governor and timer assembly, the unit at the right
is the off-road or Turf Truckster timer and
governor assembly. Both governors may be ad-
justed to limit engine RPM.

The unit at the right side of Figure 2 will allow
the RPM to be controlled from the operator’s seat
and is most useful when using the power-take-off
or other special attachments.

Remove the timer cover retainer and cover.
Remove the governor spring and the gasket be-
tween the governor body and the crankcase. Dis-
card the gasket.

Use a 5/32"" (4 mm) punch to remove the roll
pin from the timer drive gear and drive shaft. Re-
move the gear and spring thrust washer located
between the governor timer gear and the inner
bearing. (Figure 3).

Next, use the punch to remove the roll pin
holding the governor spool assembly to the timer
shaft.

ELECTRICAL

FIGURE 2

The timer assembly may now be pulied from
the governor housing. Remove and discard the
timer gasket.

TIMER ASSEMBLY

Loosen and remove condenser and breaker
point wires from the terminal screw.

Remove the three screws from the breaker
base plate and remove the plate from the timer
housing.

Remove the “‘E’’ ring from beneath the timer
housing on the shaft and remove the timer shaft
from the housing.

Remove and discard the seal located in the
timer housing. Whenever the timer shaft is
removed from the timer housing, the lip of the seal
will roll or be cut by the ‘“E’’ ring groove in the
timer shaft. (See Figure 4).

A new bearing and seal should be installed.
This seal may become hard or cracked and allow
oil to enter in and around the points, condenser,
etc. Qil deposits on the points will cause them to
arc and burn,

Use a flat machined bar to press the bearing
and seal out of the housing.

There is an oil return hole between the bearing
and the seal in the timer housing. This allows the
oil entering through the needle bearings to return
to the crankcase. Use a small wire to clean this
return passage.

6-1




P

L e

FIGURE 5




Disconnect the timer weight springs from the
base of the breaker cam. Remove the snap ring
from the upper end of the timer shaft and lift the
cam from the shaft.

The centrifugal advance is made up of two
timer weights and two timer weight springs. The
items just described should be removed and
examined carefully. (See Figure 5).

Replacement of the timer weight springs is
recommended since they may lose tension.

Thoroughly clean and check all timer parts and
replace those that are worn or damaged.

Once all parts are thoroughly cleaned and the
necessary parts replaced, the timer is ready for
reassembly.

Use a lithium base grease to lubricate the timer
weight and pin pivots.

install the timer weights on the timer base as
shown on the right side of Figure 6. It is important
to note that parts can be installed either way;
however, when installed incorrectly, the ignition
timing will not advance properly.

Install the timer weight springs with extreme
care. Do not over-stretch the springs or distort
them in any way.

The timer weight springs must also be in-
stalled correctly. (Figure 7).

FIGURE 6

INCORRECT §

FIGURE 7

GOVERNOR ASSEMBLY

Make a visual inspection of the entire governor
before disassembly. The two screws holding the
fork on top of the governor spool are the same size
screws as the three holding the breaker point base
plate. However, these are flathead screws and the
base plate screws have rounded heads. Do not
interchange them.

Remove the two screws holding the fork to the
cross shaft. Observe the position of the governor
thrust bearing and washers. Remove the governor
weight assembly and the governer spool. (See
Figure 8). Always examine the thrust washer,
bearings and the governor weight assemblies and
replace any worn or damaged parts.

FIGURE 8

Install the spool inside the carrier with the four
weights. Place the thin thrust washer against the
spool, then install the thrust bearing with the
heavy or thick thrust washer on top. Do not inter-
change the thin and thick washers.

On reassembly, make sure that the fork, which
has two locating ears, is pushed back against the
cross shaft before tightening the screws.

Make visual inspection of the timer assembly
to see that the wires from the condenser and
points are correctly routed. Lubricate or replace
the oil wick. Replace the points if necessary.

For timer and governor installation, see
Engine Overhaul Section.

SAFETY WARNING: The governor
controls must not be altered in any
manner to increase speeds beyond de-
sign operating limits.

SAFETY WARNING: Check all wiring
to be sure it is routed and secured prop-
erly. The electrical system can cause
sparks which could ignite gases or ex-
plosive materials.
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STARTER SYSTEM

Description

The electric starter system consists of the
starter motor, starter solenoid and the necessary
cables and wires with their connectors. The starter
motor converts electrical energy from the battery
into mechanical power which is transmitted to the
engine through the starter gear. The ignition
switch controls the operation by activating the
starter solenoid which makes and breaks the
circuit between the battery and the starter motor.

PLUNGER WINDINGS
MOTOR (&
TERMNAL |=—— = Pé\;;lf;:m_

|

|
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N
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I 1
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CONTACT DISC

SPRINGS

FIGURE 9

The starter solenoid, Figure 9 , closes the cir-
cuit through a movable contact disc which strikes
two terminal contacts that are connected in the
starter motor circuit. The solenoid winding, when
energized, exerts a magnetic pull on the solenoid
plunger causing it to move the contact disc against
the terminal contacts.

The starter motor drive is disengaged when at
rest and is made to engage the gear on the fly-
wheel by the rotation of the starter motor arma-
ture. When the engine has started, the starter
pinion is driven faster than the starter motor shaft
and becomes disengaged.

Maintenance

The only starter motor maintenance required is
periodic lubrication of the starter drive. No
periodic lubrication of the starter motor or main-
tenance of the solenoid is required. Starter motor
need be removed for reconditioning only every
1000 hours or if the following tests indicate that
the starter is not operating properly. If the starter
motor does not crank the engine or if it cranks too
slowly, check the battery cables and connections.
Inspect all wiring connections in the starter circuit
to insure that they are clean and tight. Proceed
with the following tests if additional trouble
shooting is necessary.
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Starter System Testing

The following tests fall into two groups, starter
circuit tests and starter motor tests. Starter circuit
testing is a quick means of pinpointing causes of
hard starting which may result from a faulty elec-
trical component in the starter circuit and can be
performed without removing any components
from the engine. Starter motor tests are used to
determine starter motor condition and most can be
performed without removing the starter from the
engine. IMPORTANT: All starter circuit testing
must be done with a fully charged, 12-volt battery
that has been load tested to assure it is in good
condition.

Starter Circuit Testing

Starter Motor Amperage Draw Test

1. Ground spark plug high tension leads so
that engine can be cranked without firing.
Place clamp-on ammeter capable of reading
at least 200 amperes against starter motor
lead. Figure 10.

2. Turn ignition switch to START and observe
amperage reading with engine cranking.
Current should be between 75 amperes
minimum and 140 amperes maximum after
initial surge.

@ —TEST AMMETER

I——. '}

C

®

|

STARTER MOTOR k

\—IGNITION SWITCH

——SOLENOQID

BATTERY

FIGURE 10




NOTE: DO NOT operate starter motor Starter System Voltage Drop Test
for more than 30 seconds at a time with- 1. By making a systematic check from the
out pausing to allow motor to cool for at positive battery terminal through the start-

least two minutes.

@ ——TEST VOLTMETER

ing circuit and back to the negative battery
terminal, any component or electrical con-
nection having excessive resistance, thus
causing high voltage drop and subsequent
hard starting, can be pinpointed. Figure12.

STARTER MOTOR—[] |

{

BATTERY

FIGURE 11

Starter Motor Available Voltage Test

1.

Inspect battery and cables to make sure that
battery has ample capacity for cranking.
Engine must be at normal operating tem-
perature when test is made.

Ground spark plug high tension leads so
that engine can be cranked without firing.

Connect a voltmeter across starter motor,
Figure11, with positive (+) lead to starter
motor terminal, and negative (—) lead to
ground on starter frame.

. Turn ignition switch to START to crank

engine and observe voltmeter reading as
quickly as possible.

If starter motor turns engine at normal
cranking speed with a voltage reading be-
tween 9.5 volts minimum and 10.5 volts
maximum, starter motor is satisfactory. If
available voltage reading at the starter
motor is low, review the following chart for
probable causes.

g ~~STARTER MOTOR

B=.15 VOLTS

C=.25 VOLTS @

A=.25 VOLTS

12 VOLT
BATTERY

FIGURE 12

2. Ground spark plug high tension leads so
that engine can be cranked without firing.
Connect voltmeter and turn ignition switch
to START to crank engine. By. placing volt-
meter leads against battery, solenoid and
starter motor terminals rather than against
connecting cable ends, each connection can
be tested for high resistance along with
component.

3. Clean and retighten, or replace, any con-
nection, cable, or component having greater
than specified voltage drop.

Starter Motor Testing

The nd-load test is used to determine quickly
the general mechanical and electrical condition of
the starter motor. The stalled torque test is used to
determine whether or not the starter motor has
sufficient torque to crank the engine for fast
starting.
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No-Load Test
1. Connect starter with an ammeter in series

to a 12 volt source. Figure 13. Use a ta-
chometer or r.p.m. indicator to indicate
armature speed.

Ammeter should indicate 43 amperes maxi-
mum; r.p.m. indicator should indicate 9000
r.p.m. minimum. The voltmeter should
indicate 10 volts minimum. If readings are
not as specified, check for binding in starter
or failure of windings.

NOTE: |f motor smokes or gets hot in-
stantly, stop testing, disassemble start-
er and check for shorts. Use only a fully
charged 12-volt battery when making
stalled torque test. Obtain readings as
rapidly as possible to prevent starter
overheating. Allow sufficient time for
starter to return to room temperature if
it is necessary to repeat stalled torque
test.

6 VOLT

BATTERY VOLTMETER

AMMETER

FIGURE 13

12 VOLT
BAT TERY

AMMETER

STARTER MOTOR—

ROTATION

NOTE: |f starter motor turns slowly,
smokes after a very few seconds of run-
ning, or gets hot instantly, stop testing.
Disassemble starter and check for
shorts.

Stalled Torque Test
1. Connect a voltmeter between the starter
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terminal and motor frame. Using a torque
wrench to stall motor armature, Figure 14,
connect starter motor through on ammeter
to a 12-volt battery.

_ Voltmeter reading should be approximately

4 volts during this test. Torque should be a
minimum of 36 Ibs in. or 3 Ibs. ft. (4.1 N:m)
and current should be a maximum of 200
amperes.

FIGURE 14

. Check each armature coil for open circuits

by rotating torque wrench handle through a
180 degree arc after intitial torque reading
has been noted. This must be done quickly.
Torque should be uniform through this are,
although reading will decrease slightly each
time brush moves from one commutator
segment to another. If an appreciably wide
area is found in which torque is very low,
disassemble starter and check armature.

Inspection of Starter Motor
1. Check armature on a growler for shorted

turns. Follow operating instructions fur-
nished with armature growler for proper
test procedures. Clean between commuta-
tor segments of armature and recheck
armature on growler. If shorted turns are
still indicated, replace armature.




2. Check armature for grounded windings.
Rotate one lead of continuity tester (test
light or meter) around circumference of
commutator while holding other continuity
meter lead on the armature core or shaft.
An indication of continuity means that the
armature windings are grounded and arma-
ture must be replaced.

3. Check armature for open windings by using
a testmeter. Measure resistance between
adjacent commutator segments using LO
OHMS scale. Rotate leads around entire
circumference of commutator. An open
winding is indicated if any one reading is
much higher (three times higher or more)
than the average reading.

4. Inspect commutator segments. If they are
dirty or show signs of wear, turn commu-
tator in a lathe until surface is clean and
smooth.

5. Inspect armature insulation for indications
of overheating or damaged windings. Clean
off any deposits of carbon which may con-
tribute to later failure of the windings.

NOTE: Starter motor components
should not be washed off in cleaning
solvents. Most solvents will soften var-
nish insulation used on armature and
field windings. All starter motor com-
ponents can be cleaned adequately with
a clean cloth or soft brush. Cleaning end
heads in solvent may dissolve the oils
that have impregnated into the arma-
ture shaft bearings. If these oils are re-
moved, bearing or armature 'shaft wear
can be expected. Cleaning of armature
in solvent will leave oily residue on the
commutator segments causing arcing
between the commutator and brushes.

Brushes

1. Inspect the brushes; replace if worn to a
length of 14’ or less, damaged or cracked.
Replace brush springs if weak.

2. Inspect brush springs. Springs should have
a tension of 32 to 40 cunces (896 to 1120 Kg)
with new brushes. Measure with a spring
scale hooked under the brush spring at the
brush. Pull the scale on a line opposite the
line of force exerted by the brush spring and
take the reading just as the spring leaves
the brush.

Starter Drive

Clean, inspect and replace any worn parts.
Special care must be exercised in reassembling.
The starter drive gear can be assembled to the
worm drive only one way. The poppet button hole
must line up with the button. If this alignment
is not acquired upon the first installation of
the starter drive gear, remove the gear and turn
to the next spiral until the proper location is
obtained. There are three spirals in the gear. The
poppet button will release itself from the hole in

the gear by centrifugal force when the starter is
put into operation.

Lubricate the starter drive with a solution of
fast-evaporating, non-flammable solvent and
powdered graphite mixed to the approximate con-
sistency of 20-weight oil.

After the solvent has evaporated, a dry lubri-
cant remains, This type of lubricant collects a
minimum amount of dirt and dust.

Never use oil or grease on the starter drive.

Connect the starter to a 12-volt battery to be
sure it is operating properly.

Starter Gear Replacement

NOTE: The starter ring gear cannot be
pressed off of the flywheel. Damage to
the flywheel may result.

Place flywheel with the fins down on a flat
surface. Between two testh of the ring gear, mark
and drill two 11/32’’ (9 mm) diameter holes into
the steel ring gear. These holes should be about
3/8’’ (9.5 mm) deep, or so that the point of the bit
will just begin to protrude through the other side
of the steel ring gear, see Figure 15 for location of
holes. This will weaken the ring gear sufficiently
to permit it to be broken with a chisel. The ring
gear can now easily be removed from the flywheel.

By heating in an oven to approximately 550° F.
(288° C), the new ring gear will be sufficiently ex-
panded so that it can be fitted to the aluminum
flywheel. Beveled or stepped side of ring must go
down. Apply pressure to the ring gear while al-
lowing to air cool to assure proper seating.

NOTE: Temperatures above 550° F.
(288° C) will reduce the hardness of the
gear and shorten the service life.

FIGURE 16
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SECTION 7

Clutch Overhaul

Remove the engine and clutch assembly from
the vehicle.

Remove the clutch cover. Disconnect the clips
holding the throwout bearing, and remove the
throwout bearing from the clutch.

o

FIGURE 1

Remove the screws securing the clutch pres-
sure plate assembly to the clutch drive plate, two
from each clutch release arm bracket. See Figure
1. The pressure plate and disc can now be re-
moved from the clutch housing. Remove the
retaining screws from the drive plate and remove

CLUTCH

from the clutch drjve hub. It is not necessary to
remove the housing from the engine or the drive
hub from the crankshaft when performing a clutch
overhaul.

Inspect the condition of the throwout bearing
and the pilot bearing, also the release arms and
the splines of the disc. Inspect the face of the
pressure plate and the drive plate. Replace any
worn or damaged parts. It is not advisable to
reface either the pressure plate or the drive plate.
Worn parts should always be replaced.

When performing a complete clutch overhaul it
is always advisable to replace the clutch lining or
disc, the pressure plate springs and the throwout
bearing. When replacing the clutch linings note
that each rivet supports only one lining, while the
next rivet supports the opposite lining. This stag-
gered sequence is followed around the complete
circumference of the disc.

Mount the drive plate to the drive hub, be sure
retaining screws are securely tightened. Install the
pilot bearing and the retaining ring. With the
release arm brackets, arms and springs assembled
to the pressure plate, install the pressure plate
and disc to the drive plate. Install all screws but do
not tighten. Insert a pilot shaft aligning tool or
transmission main drive gear through the disc into
the pilot bearing and tighten all the pressure plate
retaining screws.

RELEASE YOKE

Ry
B

CLIPS ™~

PILOT BEARING

SN\DRIVE PLATE

THROWOUT BEARING

———= RELEASE ARM

FIGURE 2




Pack the recess on the inside of the throwout Clutch Pedal Adjustment (Radial Frame Haulsters)

bea_ri_ng collar with lithium base grease. Figure 3. Clutch pedal adjustment is made by moving
Position the throwout bearing and secure it by the adjustable yoke at the end of the clutch rod.
installing the retaining clips. Adjustment should be made so that the pedal has

from 1’’ to 1-1/4"’ (25-31 mm) free travel.

Clutch Pedal Adjustment (Except Radial Frame
Haulsters)

Clutch pedal adjustment is made by moving
the adjustable yoke at the end of the clutch rod.
Adjustment should be made so that the pedal has
from 1”7 (25 mm) to 174" (32 mm) free travel.

PACK THIS
RECESS

FIGURE 3

ADJUST RELEASE ARM SCREWS TO OB-
TAIN EQUAL TENSION ON PRESSURE PLATE
SPRINGS.

Replace the clutch cover.

The engine and the clutch assembly are now
ready to be replaced in the vehicle.

FIGURE 5

1. Clutch Adjusting Yoke 2. Locknut
3. Clutch Interlock Switch

SAFETY WARNING: To insure proper
clutch interlock switch function, ali parts
must be correctly positioned.

NOTE: The clutch adjustment requires
disassembly of the yoke. Note position
of parts and make sure all parts are
reassembled in their proper position.

FIGURE 4

SAFETY WARNING: If the engine will
start without depressing the clutch

pedal, the clutch interlock switch should
1. Lock nut 4. Interlock spring be adjusted immediately to prevent
2. Yoke 5. Spacer unexpected operation of vehicle upon
3. Return spring 6. Washers starting. ‘




Clutch Interlock Switch

The clutch interlock switch prevents the engine
from starting unless the clutch pedal is depressed.

Adjustment (Radial Frame Haulsters)

Adjustment is accomplished by moving the two
locking nuts on the switch threaded shaft so the
switch comes ‘‘on’’ when the clutch pedal is be-
tween 3/8"" (9 mm)and 7/8’’ (22 mm) of the end of
its downward travel. Measure by placing a ruler
perpendicular to the pedal arm and measuring to
the front of the slot in the floorboard. Check to be
sure switch does not come ‘‘on’’ when the clutch is
engaged. Figure 6.

Adjustment (Except Radial Frame Haulsters)

Position switch and bracket assembly on power
frame, forward or back, as required so the switch
comes ‘‘on’’ when the clutch pedal is the following
distance from the floor mat:

1’ (6mm) to 34’ (19 mm) on 3 wheel Haul-
sters

2" (60mm) to 3’ (75 mm) on 4 wheel Haul-
sters

Measure from the bottom of clutch pedal arm to
floor mat. Starting circuit should remain actuated
when the clutch pedal arm is pressed to the floor.

The clutch should not engage until the clutch
pedal arm is above the upper dimensional limit
specified. Figure 5.

TROUBLESHOOTING

Clutch Slips

1. Insufficient pedal travel, linkage adjust-
ment needed

2. Worn clutch lining

3. Clutch lining contaminated

Clutch Will Not Release

1. Cluteh facing adhered to clutch plate by
ice, chemicals, etc.

Clutch Chatters

Warped clutch disc

Unequal adjustment of clutch release arms
Broken or damaged clutch lining

. Broken or loose engine and/or transmission
mounts

poN
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SECTION 8 TRANSMISSION

FIGURE 1

Disassembly

1.

2.
3.
4.

Drain lubricant from transmission and clean
case with a solvent.

Remove Power Take-off or side cover.
Remaove coupling or drive shaft.

Remove front and rear bearing retainers.
Figure 2.

FIGURE 2

Remove both tapered locating pins from
case. See A in Figure 3.

Position transmission so that power take-off
opening is facing down.

Remove the eight (8) retaining nuts and six
(6) retaining screws that hold the two case
halves together.

Separate the two halves. Do not insert any
tool between case halves. Use hammer on
separating tabs. Figure 4.

Remove the shifter arms from the shifter
levers.

FIGURE 3

10. Using a straight punch, drive out the shifter
lever retaining spirol pins. Figure 5.

i

ABS 4 PLACES |

%

FIGURE 5



11.

12.

13.
14,

8-2

15.
16.

17.

18.

Remove shifter levers, interlock sleeve,
balls, spring and spacer. Figure 6.

FIGURE 6

Lift out cluster gear assembly and main
drive assembly.

Separate main drive gear from main shaft
assembly.

Inspect caged ball bearings and needle
bearings of main drive gear. Replace if
necessary.

Remave clutch sleeve and the three shifter
plates.

Remove the retaining ring that retains the
second and high hub to the main shaft.
Figure 7.

Remove the second and high hub, syn-
chronizer ring, second gear, and low and
reverse gear from the main shaft.

Inspect caged ball bearing on end of main
shaft. Replace if necessary.

FIGURE 7

Gears

Wash all gears in a cleaning solvent. Inspect
for worn or chipped teeth. It is advisable to slide
each gear onto a new shaft so that the exact
amount of wear may be determined.

Bearings

To wash a bearing, submerge it in a cleaning
solvent that is free of dirt. Rotate the bearings to
wash away any oil and dirt. Dry the bearings
thoroughly.

Bearings must be handled with care. Wrap
them in a clean cloth or paper until they are
needed.

SAFETY WARNING: When using com-
pressed air to dry the ball bearings, do
not allow the bearings to spin freely in
the race.

Carefully examine each bearing for cracked
races, worn or scored balls.

Transmission Case

Examine the surfaces of the bearing recesses
in the transmission case for wear or scoring which
would indicate that the bearings have been re-
volving in their housings. Examine the case for
cracks or other damage.

Using a lacquer thinner or other suitable
solvent, remove old cement from mating surfaces
of both transmission halves. IMPORTANT: Never
use a scraper or any tool that will mar the surfaces.

Assembly
1. Install a new ‘O’’ ring on each shifter lever.

Insert the second and high shifter lever in
the transmission half.

NOTE: “‘O” ring is installed in groove
nearest the threaded end.

Lubricate ‘‘O’’ ring for ease of installation.

2. Install the interlock sleeve, balls, spring
and spacer, and position transmission half
as illustrated in Figure 8.

3. Insert the other shifter lever into the hous-
ing, but before pushing it all the way in,
insert a .018’’ (0.46 mm) feeler gauge be-
tween the top ball and the shifter lever.
Then push shifter lever in. Figure 9.

4. Check interlock sleeve for correct clearance
in all four gear positions. Figure 10.

5. Install shifter lever spirol pins with slots
toward the threaded end of the shifter
levers.




NOTE: Coat each spirol pin with EC847
before installation.

6. Install shifter arms to shifter levers.

Reverse ldler Gear

Assemble the reverse idler gear, shaft, and
thrust washer as shown in Figure 12. Select one of
the following thrust washers to give .005"' t0 .017"’
(0.13 to 0.43 mm) clearance: 815150 - .024"" (0.61
mm), 815154 - .036’’ (0.91 mm) or 816503 - .048’’
(1.22 mm). The thrust washer is keyed to the case
by a tab. A notch in the case is provided to accept
this tab.

FIGURE 8

Cluster Gear Assembly

Insert countershaft into cluster gear assembly
(slot in end of shaft is next to low and reverse
gear). Select 815154 or 816503 thrust washer and
install on the counter shaft at the rear of the
cluster gear. Select 815150 or 815154 thrust
washer and install on the countershaft at the front
of the cluster gear. The selection of the thrust
washer is to satisfy clearance and location of
cluster gear.

e TR
. -018” (0.46 mm) FEELER GAUG 815150 .024” (0.61 mm) 816503 .048” (1.22 mm)

FIGURE 9

815154 .036’" (0.91 mm)

FIGURE 11

The clearance for this assembly is specified in
Figure 13. The thrust washer is keyed to the case
by a protruding tab. A notch in one of the case
halves is provided to accept this tab. Locate tab as
illustrated in Figure 14.

Assembly of Synchronizer Unit
The synchronizer unit assembly consists of the

following:
1 - Second and high clutch hub
FIGURE 10 1 - Second and high clutch sieeve
815139 1.25”  USE AS REQUIRED TO PROVIDE 3 - Shifting plates
' 815140 ““A’ 1.255”  .005’’ (0.13 mm) CLEARANCE BE- 2 - Synchronizer springs
815141 “B" 1.251" TWEEN END OF INTERLOCK Assemble as illustrated in Figure 15.
815142 “C” 1.247” SLEEVE AND SHIFT LEVER

815143 ‘D’ 1.243" WHEN ONE IS IN NEUTRAL AND
822238 ‘“‘E'" 1.263" THE OTHER IN GEAR
822239 “‘F’ 1.267”
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“O” RING

P.T.O. CASE/®
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SHIFTER FORK, SECOND AND HIGH

()
SHIFTER LEVER, SECOND AND HIGH @

SHIFTER ARM
FIGURE 12
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5 —50)

ATE CLUSTER GEAR USE 815154 AND 816503 AS REQUIRED TO GIVE
SELECT WASHER TO LOCATE S .005°’ to .017"’ (0.13 to 0.43 mm) CLEARANCE
TO DIMENSION SHOWN AT SECOND GEAR.

FIGURE 13

FIGURE 14




END OF EACH SPRING TO BE ASSEMBLED IN SAME
SHIFTING PLATE WITH FREE ENDS AS SHOWN.

SHIFTING PLATE (3 REQ'D.) '

SYNCHRONIZER SPRING
(2 REQ'D.)

THIS SIDE AGAINST
RETAINING RING

HUB, SECOND AND HIGH

CLUTCH SLEEVE, SECOND AND HIGH

FIGURE 15

Main Shaft

Press ball bearing onto main shaft. Assemble
to the main shaft the following parts (in sequence
illustrated in Figure 12);

Low and reverse gear
Second gear

Synchronizer ring
Synchronizer unit assembly
Retaining ring

After installing these parts on the main shaft,
the second gear assembly must be free turning on
the shaft. Low and reverse gear must be free
sliding on the external spline of the main shaft.
Lubricate synchronizer unit parts with engine oil. -
Press ball bearings onto main drive gear assembly MINIMUM CLEARANCE .005”” (0.13 mm).
with oil slinger between shoulder of main drive TR
gear and ball bearing. Press caged needle bear- FIGURE 16
ings into end of shaft. Install synchronizer ring. o i .
Assemble main shaft to main drive gear assembly.
Install the assembly into the transmission half.

1. Check clearance between bronze synchro-
nizer ring (both rings should be checked)
and gear. Although transmission will func-
tion properly as long as there is clearance
at this point, it is advisable to replace the
synchronizer rings if the clearance is less
than .005’' (0.13 mm). Figure 16.

LOCK PLATE"

2. Position counter shaft and reverse idler s
shaft so that end slots are outside the rear
of the case and facing each other. Figure17.
Lubricate all gears and bearings. Position . ‘
shifter forks as shown in Figure 18. FIGURE 17




(5]

surfaces and must be free of sealer

FIGURE 18

Place a bead of Minnesota Mining Sealer
No. EC847 approximately 1/8"" (3 mm) wide
on one of the transmission halves. After the
sealer has been applied, the two transmis-
sion halves should be assembled as quickly
as possible before the sealer dries. The
shifter forks must be guided into their re-
spective levers during assembly of the two
halves.

. Insert two retaining screws and nuts until

they lightly compress the lockwasher.

. Drive in the two tapered locating pins.
. Install the remaining retaining screws and

nuts. Snug up all screws and nuts using a
criss-cross pattern starting with the screws
next to the locating pins. Use the same pro-
cedure for tightening the screws to the
recommended torque specifications. Figure
19.

. After the halves are fastened together, re-

move the excess sealer from the front and
rear machined surfaces. These are gasket

o
ALL SCREWS AND NUTS MUST BE TORQUED
TO SPECIFICATIONS

FIGURE 19

10.

11.

12.

. Install countershaft and reverse idler shaft

lockplate, Figure 17. The lockplate must be
centered. Do not install rear bearing re-
tainer.

. Coat expansion plug OD with sealer 3M

#ECB847. Install in front countershaft hole
and set. Rear of countershaft must rest
against a flat solid surface so that when
expansion plug is being set countershaft
will not move.

Install front and rear bearing retainers
using the proper gaskets. Apply a light coat
of Permatex #3 on both sides of the gaskets.
Coat the front and rear bearing retainer
screws with Permatex #3 before installing.
Torque to specifications.

Place a small amount of grease between the
dual lips of the rear seal. Install coupling
or driveshaft carefully so that the oil seal is
not injured. Ascertain that spacer washer
is installed between the rear bearing and
coupling (Figure 17). Use flat washer and
special lock nut. Torque to specifications.

After the transmission is assembled, less
the power take-off or side cover (for visual
observation), make the following checks:

With the transmission in neutral, the low
and reverse sliding gear must be centered
between the low gear on the cluster and the
reverse idler gear.

With the transmission in neutral, the main
shaft and main drive gear shaft must turn
freely.

Shift into gear (reverse, low, second and
high).

When in gear, the transmission must drive
through without binding. Check to make
certain the transmission cannot be shifted
into two gears at the same time by attempt-
ing to move both control levers out of
neutral position simultaneously or by at-
tempting to move one control lever when
the other control lever is shifted into gear.

Using Permatex #3 on_the threads of one
screw ONLY (Figure 3) and 3M #EC847
sealer on the gasket surfaces, install power
take-off unit or side cover, whichever the
case may be. Tighten to proper torque
specifications.

IMPORTANT: When power take-off as-
sembly is used in conjunction with this
transmission, use .003 to .005" (0.08 to
0.13 mm) thick gasket. When the side cover
is used, use 1/16’’ (1.59 mm) thick gasket.

8-7




TROUBLESHOOTING

Leaks Qil

1. Qil level too high

2. Oil too thin

3. Low grade oil—oil foams excessively

4. Leakage at rear oil seal because of wear or
loose bearing

5. Drain and/or filler plug damaged or loose

6. Crack in transmission case

7. Shifter lever ‘O’ rings damaged or worn
or installed in wrong groove

8. Power take-off or opening cover loose or
gasket damaged

9. Power take-off case or opening cover re-

[y
o

1.
12,
13.

14.

taining screw (upper front) will leak if im-
properly sealed or has not been sealed.

. Leak between case halves due to improper

sealer or marred mating surfaces or
unmatched case halves

Oil return passage in front bearing retainer
clogged

Front or rear bearing retainer loose or
gasket damaged

Expansion plugs in front of transmission
damaged or improperly installed

Insufficient amount of sealer on spirol pins.

Slips Out of Low or Reverse

1.

NOOR LN

Shifter linkage travel incomplete due to
excessive wear or need of adjustment
Interlock spring is weak or broken
Interlock ball broken, worn or stuck
Notches on shifter lever worn

Shifter fork worn

Shifter lever retaining pin broken

Worn low and reverse sliding gear

Slips Out of Second Only

1.
2.

8-8

Second speed gears worn
Synchronizer ring teeth that engage second
gear are worn

Gears Clash When Shifted

1.

N oo BON

Misalignment between transmission and
clutch housing

Dragging clutch

Synchronizer rings worn or damaged
Second and high hub loose on main shaft
due to wear

Lubricant too heavy

Shifter plates worn or broken or not prop-
erly installed

Synchronizer springs broken

Qil level too low

Slips Out of Second or High

1.

Shifter linkage travel incomplete due to
excessive wear or need of adjustment

End play in main shaft and main gear as-
sembly due to loose front and/or rear bear-
ing retainers or worn bearing housing
“Case”

Clutch teeth of main drive gear and/or the
second speed gear worn

Splines on second and high hubs worn
Main shaft splines worn

Main drive gear and/or main shaft bearings
worn

Snap ring that holds clutch sleeve in place
broken

Shifter fork worn

Interlock spring weak or broken. Interlock
ball worn or broken. Notches on shifter
lever worn,

‘“‘Clutch plate’’ pilot bearing worn

. Shifter lever retaining pin broken

Bent main shaft



POWER TAKE-OFF ASSEMBLY 3. Remove PTO shaft, gear and shifter fork
from case.

4, Remove shifter arm from shifter lever.

5. The shifter lever, shifter lever shim, inter-
lock button and interlock spring may now

Drain oil from transmission and remove power
take-off assembly.

Disassembly be removed from the case.
1. Remove expansion plug from front of as- PTO Case
sembly. . .
2. Remove snap ring from PTO shaft. See 1. Wash case with solvent and inspect for any

cracks, marred or uneven mating surfaces.

2. Remove oil seal.

3. Check bearing and replace if necessary.

4. Measure the inside diameter of the rear
PTO shaft bushing. The correct measure-
ment ‘is .9394 to .9374" (23.86 to
23.80 mm). If worn, it must be removed
with a press (Figure 21) and a new bushing
installed. It is not necessary to ream a new
bushing to size.

Assembly of Power Take-Off

Regardless of appearance, all gaskets, ‘‘Q”’

rings and oil seals should be replaced.

Reverse the order of the foregoing procedure

o assemble the power take-off assembly, observ-
“ing the following:

1. Shifter lever shim, Part No. 812419, is in-
stalled between shifter lever and inside of
case.

2. Shifter lever end play is .005 to .030"
(0.13 to 0.76 mm). Use one or two shims,
Part No. 805307, between outside of case
and shifter arm to achieve this end play.

FIGURE 20 3. Shifter groove of PTO gear should face front
of case. See Figure 20.

4. Place a small amount of grease on the lips of
the oil seal before installing PTO shaft.

5. Coat expansion plug OD with 3M #EC847
sealer before setting plug.

Figure 20.

THREADS OF SCREW FOR THIS
HOLE MUST BE COATED WITH
SEALER

igure 21 4 Figure 22




Installing Power Take-Off Assembly to
Transmission

NOTE: If, before overhaul of assembly,
foreign matter or metal particles were
found in case, the transmission also
must be flushed and checked for foreign
matter.

Coat the gasket surfaces of the PTO assembly
and transmission with 3M #ECB847 sealer.

Install PTO assembly to transmission with
paper gasket .003-.005"" (0.08-0.13 mm) thick.

NOTE: The clearance or mesh between
the PTO gear and the reverse idler gear
of the transmission is critical, therefore,
a thicker sealer than mentioned above
should not be used.

Use Permatex No. 3 on threads of the upper
front mounting screw ONLY. Figure 20. Torque
screws to 10-15 Ibs.-ft. (1.2-1.6 N:m).

The PTO reduction ratio 2.45:1.

AUXILIARY TRANSMISSION

Overhaul Procedure

Drain transmission oil.
Remove drive shaft and coupling.

Disconnect shift rod at transmission lever.
Remove shift positioning plug and spring.

Figure 23

Remove transmission cover assembly.

With the bearing retainer removed, the drive
gear and bearing may be pulled from the case.

Remove nut and washer and pull main shaft
and shifter collar from differéntial worm shaft. See
Figures 23 and'24. Be sure all shims are removed
from the worm shaft.

Remove transmission case from differential
housing.

With transmission case on a work bench, re-
move expansion plugs at each end of the jackshaft.
See Figure 25.

Drive out the roli pin retaining the jackshaft in
the case and drive jackshaft from case. See
Figures 26 and 27.
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Figure 24

Figure 25

The cluster gear assembly can now be lifted
from the case. See Figure 28.



AUXILIARY
DIFFERENTIAL TRANSMISSION
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CLEARANCE HERE
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Figure 29

Reassembly

Install cluster gear and jackshaft. Use one shim
between cluster gear and rear of case. Install
necessary shims between cluster gear and front of
case to provide .005’" to .032’’ (0.127 to 0.812 mm)
end play. Install expansion plugs.

Mount the transmission case to the differential
housing, using the four 3/8’° (9.53 mm) cap
screws, flat washers and new copper gaskets. Be
sure the pinion flange gasket is in position.
Tighten screws to 20-25 Ibs. ft. (27-34 N:m)
torque.

Install sufficient shims over the worm shaft,
behind the driven gear to allow .010’" to .020"’
(0.25 to 0.51 mm) clearance between the driven
gear and the brass thrust washer when the worm
shaft nut has been securely tightened (Figure 29).
This can best be accomplished by installing ap-
proximately .070’’ (1.78 mm) shims. Tighten the
worm nut securely and measure the distance be-
tween the gear and brass thrust washer; then

removing sufficient shims to acquire the proper
clearance. This will eliminate the necessity ofn

several installation and removing operations to
acquire the desired clearance. Install shifter collar
on main shaft prior to final installation as this
collar cannot be installed after the worm nut has
been torqued. Worm shaft nut must be tightened
to 40-45 |bs. ft. (54-60 N:m) torque.

Install new oil seal in retainer. See Figure 29
for proper position.

Install the drive gear assembly and the oil seal
retainer. Be sure the gasket is in position and the
cap screws are tight.

Figure 28 Install the transmission cover and gasket. Be
sure the shifter fork is seated in the shifter collar

groove.
. Inspect all parts carefully and replace any that Install the shifter positioning button, spring
show wear or damage. Never attempt to reuse oil and adjusting screws.
seals or gaskets. Install the drive shaft and coupling.

Connect shift rod to transmission.
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SECTION 9 DIFFERENTIAL

Worm Gear Differential
1.

3. Inspect wheel bearings and replace if
necessary.
4. Clamp differential in vise or holding fixture
with the small half up. Remove the six nuts
and bolts that hold the axile housing halves
together.
5. Separate the housing halves, by tapping Figure 3
with a mallet to break the sealer bond. .
6. Thé complete differential carrier may now 12. Remove the four screws holding the worm
be lifted from the lower axle housing. bearing retainer, shims and gaskets from
7. Remove the inner wheel bearing seals from the axle housing.
both housing halves. 13. The worm may now be removed from the
8. Using a suitable bearing puller, remove the housing. . L
two bearings from the carrier. Figure 2. 14. Remove the two bearings and the oil slinger
Flatten the tops of the three lock plates and from the worm. Two clearance notches may
remove the six screws that hold the worm be cut in the oil slinger to provide clearance
gear to the differential carrier. for a bearing puller. Figure 4. Note which
9. Using a piece of chalk, mark the position of way the oil slinger is curved. ,
the planet gears on the differential carrier 15. Thoroughly wash all parts in a clean
housing as illustrated in Figure 3. solvent. _ o
10. Remove the two screws that hold the planet 16. Do not remove bearing cups at this time.
shaft retainers in place.
11. Remove the two planet shaft retainers, four

Remove the eight nuts and lockwashers
(four on each end of axle housing), which
secure the axle seal retainers and brake
dust shields, then remove axle seal retain-
ers, brake dust shields, endplay shims and
gaskets. Keep shims in their respective
positions for reassembly.

Remove both axle shafts. A slide-hammer
puller, Figure 1, may be needed.

Figure 1

planet gear shafts, four planet gears, two
axle gears, four spacers and the axle end-

housing. DO NOT REMOVE THE WORM

Replacing Differential Carrier

Instructions for using Surface Locater:
Following is the proper procedure for checking

. play spacer from the differential carrier

GEAR FROM THE DIFFERENTIAL CAR-
RIER HOUSING AT THIS POINT.

the distance between A and B: All measurements
must be recorded.

9-1




Set-up surface locater, Part No. 880028, as
illustrated in Figure 5. Using a micrometer mea-
sure the distance from the B side of the worm gear
to the A side of the surface locater, Figure 6.

Figure 4

-

CHECKING DIMENSIONS A TO B

Figure 5

Following is the proper procedure for deter-
mining the distance between A and E:

Set-up surface locater, Part No. 880028, as
illustrated in Figure 7. Using a micrometer mea-
sure the distance between the E side of the dif-
ferential carrier and the A side of the surface
locater, Figure 6.

1. Using surface locater, Part No. 880028,
measure from point A to B on old carrier.
Check same dimensions on new carrier.
Using surface locater, Part No. 880028,
measure from point A to E on old carrier.
Check same dimensions on new carrier.
if the dimensions A to B and A to E are the
same on both carriers then the new carrier
assembly will fit into the axle housing with
no shim changes.

o wp
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Figure 7

Shim Adjustment

1. 1f the dimension A to B is less on the new
carrier, shims equal to the difference should
be removed from the D side housing and
added to the G side. Figure 9.

2. If the dimension A to B is greater on the
new carrier, shims equal to the difference
should be removed from the C side and
added to the D side.

3. If the dimension between A to E on the new
carrier Is less, shims totaling the difference
between the two must be added to the D
side.

4. If the dimension A to E on the new carrier
is greater, remove shims equal to the dif-
ference from the D side ONLY and discard.

Worm Gear Replacement

After all dimensions of the differential carrier
have been measured and checked, the worm gear
may be removed from the carrier housing using a
press.

(



if shim adjustment is necessary, remove bear-
ing cup and shims from the axle housing using a
bearing cup puller. Figure 8. Lay on table as
shown in Figure 9, so that they will not be mixed,
noting which is the C side and which is the D side.

Figure 8

¢ SIDE (WORM SIDE)

Figure 9

Before reinstalling cups, remove any burrs
from the ridge of the axle housing where the cup is
to bottom. These burrs may have accidently been
created when removing the cups. Shims that are to
be added or replaced should not be damaged.
When installing either of the two carrier bearing
cups, a driver should be used. Figure 10.

Installation of a New Worm Gear

1.
2.

Heat the bronze worm gear in an oven (do
not use an open flame) to 300° F (150° C).
With the differential carrier housing in an
upright position, set the heated worm gear
onto the differential carrier housing with
the chamfered side of the gear down. Num-
bers stamped on the gear should show. Be
sure that the worm gear is seated square
and even against the carrier flange. Allow
to air cool after assembly.

DRIVER

Figure 10

NOTE: Do not press the worm gear into
place. If it does not drop on, it has not
been heated sufficiently or there is a
burr or other obstruction on the gear or
housing.

3. Center punch six marks on the line that

divides the worm gear from the carrier
housing. See Figure 11 for location of center
punch marks.

. Rigidly attach differential carrier housing

to the base plate of a drill press. It is very
important that the flat of the worm gear is
perpendicular to the chuck shaft of the drill
press.

. The holes that are to be drilled into the dif-

ferential carrier and worm gear should be
5/16"" in diameter and 1-3/4’’ deep. After
each hole is drilled and before differential
carrier is moved to the next hole, remove
the 5/16’’ bit from the drill press chuck and
install in its place a 3/8-16 U.N.C. tap. Tap
the hole 1-1/2'" deep. This will insure a
perfectly straight tapped hole. WHEN
TAPPING, TURN THE PRESS CHUCK OR
TAP BY HAND; DO NOT USE POWER.
Figure 12. Repeat this procedure until all
holes are drilled and tapped.

. Thoroughly wash the differential carrier

housing and worm gear in a clean solvent.

. Place the three lock plates in position, each

covering two holes, and screw the Part No:
816812, screws, into the differential carrier
housing and worm gear.

NOTE: Part No. 816812 is a special
machined screw. Do not substitute
standard hardware in its place.




PREVIQOUS RETAINING SCREW LOCATIONS

% IMPORTANT - NEW HOLES MUST BE
LOCATED AS SHOWN. FOUR WORM
GEAR RETAINING SCREWS MUST
ENTER BOSSES ON CARRIER HOUS-
ING INDICATED BY DOTTED LINES
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Figure 11

It will be necessary to modify one of the lock
platés due to the fact that the distance be-
tween two of the retaining screws is now
different than originally. Tighten screws to
38-45 |bs. ft. (52-60 N:m). Bend corners of
lock plates against flats and over top of bolt
heads.

Install the planet gears and shafts into the
differential housing, being sure that the
planet gears are aligned with the chalk
marks that were marked opposite the gears
before the assemblies were removed. Clean
the two 5/16°’ (7.94 mm) screws that hold
the planet shaft retainers and treat with
Lock-Tite Sealant, Grade D. Install the lock
plates and tighten to 20 to 25 Ibs. ft. (27 to
34 N:m).

Installation and Repair of Worm

1. Clean the bearings in a cleaning solvent.
Inspect bearings and cups for any damage
or blue marks indicating overheating and
softening of the bearing.

2. Install the two bearings and oil slinger onto
the worm shaft using a driver, and an arbor
press, press on outer bearing first. Fit oil
slinger to the other end of the worm shaft
and press the inner bearing down tight
against the convex side of the oil slinger.
Figure 13.

NOTE CURVATURE

/OF OIL SLINGER

.

BEARING
\ WORM

= /

-
\ T OIL SLINGER

NOTE CURVATURE

Figure 14

3. If it is necessary to replace the worm shaft
bearing cups, first drive out the 2-3/8”
diameter expansion plug located at the rear
of the axle housing. The cup that is pressed
into the rear of the axle housing can now be
removed using a brass drift and hammer.
The same method can be used to remove
the cup from the worm bearing retainer.



4, Before either cup is replaced, it is impera-
tive that all mating surfaces be checked for
burrs, nicks and mars that would interfere
with the proper seating of the cup.

5. The worm bearing cups are instalied by
using a bearing cup driver as shown in
Figure 15.

6. Install worm shaft assembly (oil slinger end
first) into axle housing haif.

7. Insert the worm bearing retainer, over
worm shaft, into housing opening, using
shim pack and two or more gaskets (with
minimum of one on each side of shim pack).

Figure 15

NOTE: Do not lubricate bearings until
preload and endplay adjustments have
been made.

The worm shaft assembly must be shimmed to
obtain zero end play to a preload of 5 Ibs. in.
(0.6 N:m).

Endplay must be checked with a dial indicator.
See Figure 16. Preload must be checked by at-
taching an in.-Ibs. torque wrench. See Figure 17.
The endplay and preload must be checked and
determined with only the worm assembly in the
axle housing half. The 3/8-16 threaded retaining
screws must be drawn up equally and tightened to
20 to 25 Ibs. ft. (27 to 34 N:m) torque.

Apply sealant, Part No. 112008, to edge of
expansion plug and install into axie housing.

Use SAE 30 oil to lubricate the bearings and
planet gears of the differential carrier. Install the
carrier into the differential case. ‘

Apply sealant, Part No. 112008, to the small
housing half and fit housing halves together.
Tighten screws to 12 to 15 Ibs. ft. (16 to 20 N:m)
torque. Under one of the screws, install the name-
plate that designates the proper gear ratio.

Figure 16

Figure 17

Installation of Axles into Housings and
Adjustment

1.
2.

Install axie seals in the ends of axle housing
using a seal driver.

Press axle bearing cones onto both axles.
Be sure the bearing seats against the collar
on the axle.

Pack axle bearing cones to fill all voids
around rollers with lithium base pressure
gun grease, also apply small amount of
grease to lip axle seals.

Insert axle shaft into housing and place
bearing cup in position over bearing cone.
Prive bearing cups into position.

. The axle shaft endplay and bearing adjust-

ment is controlled by shims located between
the wheel bearing retainer or brake dust
shield and the flange of the axle housing.

. To check axle endplay, install the wheel

bearing retainers or brake dust shields,
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shim packs, gaskets and seal retainers with must be .001”’ (0.03mm) minimum, with
seals, then tighten securely. Tap the end of the sum total endplay of both axle shafts
each axle with a soft hammer to seat the not to exceed .010"’ (0.25 mm).

bearing cup. The amount of shaft endplay When holding one axle shaft, and turning the

can then be determined by using a dial other, overall torque should not exceed 13 Ibs. ft.
indicator. The endplay of each axle shaft (17.5N:m). ‘

TROUBLESHOOTING

NOISE UNDER POWER HIGH OIL LEVEL IN DIFFERENTIAL

1. Worm shaft bearing bad or adjusted too WITH AUXILIARY TRANSMISSION
tight 1. Worm shaft oil seal leaking
2. Low oil level

WILL NOT DIFFERENTIATE

. Axle shaft froze in carrier housing
. Planet gears installed improperly

NOISE WHEN VEHICLE IS COASTING

1. Worm shaft bearing adjusted too loose 2
2. Low oil level

-

NOTES

9-6




SECTION 10

STEERING GEAR SERVICE

DISASSEMBLY

With the horn wire disconnected, remove the
horn button and lift wire from the pinion shaft.

Remove the steering wheel retaining nut and
lift the wheel from the shaft.

Remove the top idler bolt nut and washer and
the gear case retaining screws. The case may now
be lifted off.

Remove the driven gear nut. The gear may
now be removed by the use of a 1/2 x 20 knockoff.

Remove the lower idier bolt nut and washer
and lift the cluster gear and idler bolt from the
lower case.

Both styles of steering gears are illustrated for
identification and assembly sequence. Refer to
reassembly section for **“NEW DESIGN GEARS’’
or “ORIGINAL DESIGN GEARS’'. Figures 1 and
2.

(l.'.".’

/

INSIDE SURFACE
MACHINED TO
PROVIDE CLEARANCE
FOR 825672 NUT

884125
884721

MODEL YEAR

7910 AND 7920

AS INDICATED
‘“‘NEW DESIGN GEARS™’

FIGURE 1

- 880552

STEERING

SAFETY WARNING: Some components
of the steering gear on 1979 models are
different from other models which also
require a different assembly sequence.
Be sure to correctly identify which style
of gear is being serviced and refer to
that section of the instructions. Incorrect
parts or assembly procedures can cause
failure of the steering gear.

SAFETY WARNING: Inspect all gears
and splines for wear or damage. If the
wear or damage is excessive, replace
with new parts. Also inspect the pinion
shaft bearing for wear.

’ll""’

SURFACE
NOT
MACHINED

[— 880552

IDLER 7
BOLT
883317 -

130541 —)

310546 —)

881199

7810 AND PRIOR
““ORIGINAL DESIGN
GEARS”

FIGURE 2
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PART NO. 884125 USE PART NO. 881199

884721
(NOT AVAILABLE)

1.812 (46.02 mm) 1.720 {43.69 mm)
:gggss 1.710 (43.43 mm)
\' ~=
%\r & \
SIDE VIEW
PART NO. 824905 USE PART NO. 816448
(NOT AVAILABLE)
FIGURE 3
“NEW DESIGN’ part numbers 824905, have been replaced, use shim #816446 inside the
884125 and 884721 are not available for replace- housing in place of locating washers. Figure 2.
ment. Substitutions are as follows: Either the bushing nut #825672 or hex nut #130541
824905 use 816448 (Figure 3) can be used to secure the driven gear.
884125/884721 use 881199 (Figure 3). The upper housing has been revised to provide
Locating washer, part number 816449 (inside clearance for the bushing nut #825672. The re-
the housing) and bushing nut, part number vised housing can be used on all models.
825672, must be used when gears #824905, 884125 The revised idler bolt #883317 without a lubri-
cation fitting can be used on all models.

or 884721 are used. If all ‘““NEW DESIGN’’ gears
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LY

USE THIS KEYWAY N >
FOR MODEL 898515 — RN Z
ONLY I O e

P /

\‘ \
)

REF. DRIVEN GEAR

-y -’\ ™ e
e MLy | e~ USE PART NO. 881199

USE THIS KEYWAY
FOR ALL VEHICLES
EXCEPT MODEL 898515

- \
.“‘ \ / / A
T \ Ve

REF. DRIVEN GEAR —— S d

PART NO.

T — - -
884125 '
884721
(NOT AVAILABLE) - —

REF: ROLL PIN

FIGURE 4

REASSEMBLY - ‘“NEW DESIGN’’ GEARS

Place a locating washer, with the knurled side
down, over the hole for the idler adjustment bolt.
Insert the adjustment boit, add another locating
washer on the outside of the housing with the
knurled side against the housing. Secure with a
nut and tighten finger tight. Figure 5.

Place a liberal amount of grease in recess of
idler adjusting bolt and place the cluster gear over
the idler adjusting bolt.

Determine the correct keyway in the driven
gear and install gear. Figure 4. Torque the steer-
ing bushing nut 40 to 50 Ibs. ft. (54 to 70 N:m).
Apply a liberal amount of lithium-base grease to
the gear teeth and all bearing surfaces.

Adjust the height of the lower housing as
shown in Figure 5. Tighten the support mounting
SCrews.

Place one locating washer, knurled side up,
over the idler adjustment bolt. Assemble upper
housing to lower housing. Place another locating
washer over the adjustment boit with the knurled
side against the upper housing. Secure with a nut
and tighten finger tight. Figure 5. Tighten housing
attaching screws to 8 to 10 Ibs. ft. (11 to 14 N:m)
torque.

Tighten the five lower housing and support
bracket screws to 20 to 25 Ibs. ft. (27 to 34 N:m)
torque.

Rotate front fork from side to side to check gear
alignment. If a smooth, free-turning movement is
not achieved, loosen the top three mounting
screws of support brackets and adjust housing
assembly until free movement is achieved.
Tighten bolts and recheck. Further adjustment is
allowed by loosening bottom two mounting bolts,
however, it may then be necessary to remove the
upper housing and reset the height of the lower
housing as specified.

BACKLASH ADJUSTMENT

The weight of the vehicle must be on the
wheels or hold the front wheel to prevent the fork
from turning. Loosen the upper and lower idler
bolt adjusting nuts, turn the steering wheel coun-
terclockwise and hold with light pressure. Snug
the lower idler adjusting nut and then the upper
adjusting nut. Use a socket wrench and at least a
4’ (102 mm) extension. Care MUST be exercised
to avoid cocking the idler bolt. With slight pres-
sure on the steering wheel in counterclockwise
direction, tighten lower nut 40 to 50 Ibs. ft.
(64 N:m to 70 N:m) torque. Check backlash for a
maximum of 1/4”’ (6 mm) travel of the steering
wheel rim, then tighten upper adjusting nut 40 to
50 Ibs. ft. (54 N:m to 70 N:m;) torque. Check oper-
ation of the steering for free operation. A slight
amount of roughness is permitted after the front
fork and wheel has rotated either direction 15°. It
is better to have the allowable roughness than the
maximum permitted backlash. If it is necessary to
readjust the idler bolt, the locating washers (Part
No. 816449) must be rotated to prevent the serra-
tions from falling into the same marks.

Tighten the nut securing the steering wheel to
the steering shaft before the venhicle is placed into
service. The correct torque is 40 Ibs. ft. (54 N:m).

SAFETY WARNING: Failure to tighten
the steering nut to the torque specified

may allow the steering wheel to become
disengaged from the shaft with result-

ing loss of steering control.

Install the horn wire assembly and related
parts. Connect the wire to the brown wire coming
from the front main wiring harness.
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HORN BUTTON

CONTACT PLATE e WASHER //;i/)

STEERING NUT
e

SPRING
IDLER ADJUSTMENT BOLT
LOCATING WASHERS (816449) — NUT

LIMITING PIN % CLUSTER GEAR
KEY . L
STEERING BUSHING NUT e PINION GEAR
UPPER N / SHAFT
HOUSING !
DRIVEN
GEAR K
050" TO .080"’ ' A
(1.27 TO 2.03 mm) _ .
e izl
LOWER NUT
HOUSING
LOCATING
SUPPORT BRACKET \i"’(:%':fg";s
SUPPORT MOUNTING SUPPORT BRACKET
SCREW
SPINDLE BRACKET
“ORIGINAL DESIGN”’ “NEW DESIGN"’
DRIVEN GEAR EQUAL DRIVEN GEAR EQUAL

PART r{;. 881199 / SPACING PART Nl"' ggﬁ}i‘? SPACING

SIDE VIEW

‘““NEW DESIGN’’ CLUSTER GEAR ““ORIGINAL DESIGN”’ CLUSTER GEAR
PART NO. 824905 PART NO. 816448

FIGURE 5
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REASSEMBLY - ““ORIGINAL DESIGN’’ GEARS

Assemble the lower housing and idler adjust-
ment bolt. Place one shim over the hole on the
inside of the housing and insert the adjustment
bolt. Place one locating washer on the adjusting
bolt, knurled side against the housing outside
surface. Secure with a nut and tighten finger tight.
Attach the lower housing to the steering housing
support brackets. Tighten attached hardware
FINGER TIGHT. Figure 5.

Place the cluster gear over the idler adjusting
bolt.

Install the driven gear assembly. Make sure
the limiting pin is located so that it will be within
the limiting pocket cast into the upper housing.
Tighten the driven gear nut to 40 Ibs. ft. (64 N:m)
minimum, 50 Ibs ft. (7O N:m) maximum torque.
Apply a liberal amount of lithium-base grease to
the gear teeth and all bearing surfaces.

Adjust the height of the lower housing as
shown in Figure 5. Tighten the support attaching
hardware.

Install the horn button seal [1/16°" (3 mm)]
wide on the horn-wire housing. Insert the horn
wire housing upward through the hole in the lower
housing. Retain the housing in position by attach-
ing the shifter support bracket (Part No. 816668) to
the lower housing.

Use the retainer plate (Part No. 823932) to re-
tain the housing on Model 898525.

Install the horn wire housing seal, [3/16"
(5 mm)] wide, on the wire housing and position the
seal in the lower housing (Figure 5). This step is
important and necessary to avoid grease seepage.

Place one shim over the idler adjusting bolt.
Assemble the upper housing assembly to the
lower housing. Place one locating washer over the
idler adjusting bolt. Make sure the knurled side is
placed against the housing outside surface.
Tighten the housing attaching hardware FINGER
TIGHT.

Tighten the hardware securing the lower
housing to the support brackets to 3-4 Ibs. ft.
(4 N:m to 5 N:m) torque. Rotate the front fork and
wheel to check the gear alignment. If a smooth,
free-turning movement is NOT achieved, loosen
the three screws attaching the lower housing and
adjust the housing until a smooth turning fork is
achieved. Tighten the bhardware as indicated
above and recheck by rotating the fork and wheel.

Additional adjustment is allowed by loosening
the hardware attaching the supports to the spindle
brackets; however, when the adjustment is re-
quired, it may be necessary to remove the upper
housing assembly and readjust the lower housing
to provide the flush requirement between the top
of the idler gear and spindle gear.

Tighten the seven 1/4-20 upper housing to
lower housing screws to 8 Ibs. ft. (11 N:m) mini-
mum, 10 Ibs ft. (14 N:m) maximum torque.

Tighten the five 3/8-16 lower housing and
support bracket screws to 20 Ibs. ft. (27 N:m)
minimum, 25 Ibs. ft. (34 N:m) maximum torque.

Place the steering wheel in position on the
pinion gear shaft. Secure with washer and steering
nut. DO NOT TIGHTEN nut.

BACKLASH ADJUSTMENT

Lower the vehicle to the surface or hold the
front wheel to prevent the fork from turning.
Loosen the upper and lower idler bolt adjusting
nuts, turn the steering wheel counterclockwise
and hold with light pressure. Snug the lower idler
adjusting nut and then the upper adjusting nut.
Use a socket wrench and at least a 4’ (102 mm)
extension. Care MUST be exercised to avoid
cocking the idler bolt. With slight pressure on the
steering wheel in counterclockwise direction,
tighten lower nut to 35 Ibs. ft. (48 N:m) minimum,
50 Ibs. ft. (70 N:m) maximum torque. Check back-
lash for a maximum of 1/4" (6 mm) travel of the
steering wheel rim, then tighten upper adjusting
nut to 35 Ibs. ft. (48 N:m) minimum, 50 ibs. ft.
(70 N:m) maximum torque. Check operation of the
steering for free operation. A slight amount of
roughness is permitted after the front fork and
wheel has rotated either direction 15°. It is better
to have the allowabie roughness than the maxi-
mum permitted backlash. if it is necessary to
readjust the idler bolt, the locating washers (Part
No. 816449) must be rotated to prevent the serra-
tions from falling into the same marks.

Apply 2-3 ‘‘shots’’ of lithium-base pressure
gun grease to all grease fittings.

NOTE: Do not exceed the amount of
grease specified. Excessive grease can
cause permanent damage to the gear
housings.

Tighten the nut securing the steering wheel to
the steering shaft before the vehicle is placed.into
service. The correct torque is 40 Ibs. ft. (54 N:m).

SAFETY WARNING: Failure to tighten
the steering nut to the torque specified
may allow the steering wheel to become
disengaged from the shaft with resuit-
ing loss of steering control.

Install the horn wire assembly and related
parts. Connect the wire to the brown wire coming
from the front main wiring harness.
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BRAKE BACKING PLATE
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FIGURE 6

FRONT END ALIGNMENT 4-WHEEL
HAULSTER-TRUCKSTER

Before attempting a front end alignment,
check for worn spindle bushings, worn arm bush-
ings or worn tie rod ends. Excessive wear at any of
these points will make an accurate front end align-
ment impossible.

Find the center of the travel in the steering
gear. With the steering gear in this position, the
belicrank should be pointing straight forward.
Adjustment is made by removing the drag link
from the bellcrank and rotating the drag link end
until the proper adjustment is obtained.

Measure the distance between the brake
backing plates at both the rear and front of the
plates. If these two measurements are the same,
the front end will have zero toe-in.

Making the adjustment so the distance be-
tween the brake backing plates is 5/32"’ (3.97 mm)
less at the front than at the rear, sets the front end
at one degree toe-in. The toe-in must never exceed
one degree.

Adjustment is made by removing the tie rods
from the bellcrank and turning the tie rod ends
until the proper- adjustment is obtained. After
adjustment, be sure tie rod nuts are securely
tightened and keyed (Figure 6).

FRONT WHEEL BEARINGS (3-WHEEL)

The front wheel is mounted on taper roller
bearings. The bearings must be checked period-
ically for the proper operation and durability.
Loosen the axle clamp nut on threaded end of axle
and turn the castle nut down until there is no end
play in the hub. Turn the castle nut back until
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cotter pin hole lines up and install the cotter pin.
Spin the wheel to be sure that it is free from drag.
Tighten the axle clamp nut.

The bearings should be repacked yearly with a
lithium-base pressure gun grease. Remove the
wheel assembly from the front fork. To remove the
grease seals, us a long punch and drive out from
the opposite side. It is not advisable to reuse
grease seals after they have been removed. Clean
the bearing with a solvent and repack. When
reassembling, adjust the bearings so the wheel is
free from drag with a minimum amount of end

play.

FRONT WHEEL INSTALLATION

A. WITHOUT FRONT BRAKE

Reinstall the entire wheel, hub and axie
assembly. Make sure all parts are properly posi-
tioned (Figure 7).

Tighten the axle locknuts to 70 Ibs. ft. (95 N:m)
torque minimum, 100 Ibs. ft. (140 N:m) maximum.

NOTE: On a vehicle without front
brakes, install the wheel and hub as-
sembly with the bearing adjusting nuts
and valve stem on the right side,

NOTE: The large flat washers located on
the ends of the axle must be positioned
on the inside of the sidearm assembly.




L ADJUSTIN

‘%

AXLE LOCK NUT
LOCKWASHER

FIGURE 7

SAFETY WARNING: When reinstalling
the front wheel and axle assembly to the
fork side arm, the front axle lock must
be positioned over the side arm (as
shown) and the axle nuts tightened.
Failure to follow the procedure may
cause erratic steering and/or loss of
control of the vehicle.

B. WITH FRONT BRAKE

Reinstall the entire wheel, hub, brake and axle
assembly. Make sure all parts are properly posi-
tioned (Figure 8). Tighten the axle locknuts to 70
Ibs. ft. (95 N:m) torgue minimum, 100 ibs. ft.
(140 N:m) maximum.

FIGURE 8

NOTE: The large flat washers located
on the ends of the axle must be posi-
tioned on the inside of the sidearm
assembly.

SAFETY WARNING: When reinstalling
the front wheel and axle assembly to the
fork side arm, the front axle lock must
be positioned over the side arm (as
shown) and the axle nuts tightened.
Failure to follow this procedure may
cause erratic steering and/or loss of
control of the vehicle.

FIGURE 9

SAFETY WARNING: Make sure the
backing plate stop is secured over the
stop pin when reinstalling the backing
plate. This will prevent the backing
plate from turning, which could result in
brake hose damage and complete brake
failure. Refer to Figure 9.

FORK DAMPER ADJUSTMENT

The handle bar is attached to the steering pivot
shaft.

A friction type fork damper is attached to the
upper end of the steering pivot shaft. The damper
is designed to control the front fork side move-
ment. Figure 10,

Should it be necessary to adjust the damper,
the recommended torque setting for the adjusting
screws is 5 to 7 inch pounds (0.56 to 0.78 N:m).
This torque should provide the tension necessary
for proper steering control.

NOTE: The vehicle should track in a
straight line with no drift or shimmy
when damper is properly adjusted.

FORK BEARING ADJUSTMENT
Handle Bar Steering

Tighten the fork damper to 15 Ibs. ft. (20 N:m)
torque. Hold the nut or damper to keep it from
turning and tighten the locking nut to 91 !bs. f{t.

(120 N:m) minimum, 109 Ibs. ft. (150 N:m) maxi-
mum torque. Figure 11.
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NOTE: The adjustment shown will de-
press the wave washers (Part No.
809221) and provide the proper preload
on the bearings. The fork must turn
freely from side to side.

Wheel-Type Steering

Tighten the lower nut (Part No. 305134} to 15
Ibs. ft. (20 N:m) torque. Hold this nut to keep it
from turning and tighten the locking nut to 91 Ibs.
ft. (120N:m) minimum, 109 Ibs. ft. (150 N:m)
maximum torque.

g ADJUSTING SCREWS

"FIGURE 10

SAFETY WARNING: The complete
steering gear must be removed to adjust
fork pivot bearings. Refer to the Steer-
ing Gear Overhaul section of this
manual for proper parts position, as-
sembly sequence and torque specifica-
tions during assembly.

NOTE: The adjustment shown will de-
press the wave washers (Part No.
809221) and provide the proper preload
- on the bearings. The fork must turn
FIGURE 11 freely from side to side.

NOTES
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SECTION 11

HYDRAULIC BRAKES

Cushman vehicles use an automotive type
brake system, service procedures are much the
same as most automobiles. The brake linings on
the Cushman Brake are riveted to the shoe and can
be replaced or complete shoes with lining are
available as service parts. The bendix front brake
is serviced with shoe and lining assemblies only.

SAFETY WARNING: To prevent brake
malfunction or failure, the vented mas-
ter cylinder cap must be used to replace
the non-vented cap used for shipping
purposes.

BRAKE SHOE REPLACEMENT: FRONT
(CUSHMAN BRAKE)

Raise the front of the vehicle off the floor.

SAFETY WARNING: To avoid injury,
use jack stands to support the raised
vehicle. Do not rely on hydraulic or
mechanical jacks.

Remove axle nuts and drop wheel assembly.
DO NOT DISCONNECT HYDRAULIC BRAKE
LINE. (Figures 1 and 2). Remove the wheel bear-
ing adjusting nut and separate the wheel and
drum assembly from the brake backing piate and
shoe assembly.

BRAKE LINE ¥

FIGURE 1

BRAKES

"AXLE NUT

FIGURE 2

NOTE: Make sure brake hose and pro-
tector are positioned to avoid being
damaged while wheel and axie are
disassembled.

The shoes can now be removed from the back-
ing plate. Care must be taken not to disturb the
hydraulic wheel cylinder. Disconnect the return
spring from each shoe. An automotive type spring
tool can be used. Remove the retaining ring
securing the shoes to the heel pin. Remove the
shoes from the backing plate.

Clean the backing plate, use emery cloth to
remove rust or burrs from the heel pin. Loosen
both adjustment pins and the heel pin to facilitate
installation of the new shoes.

Place the new shoes over the heel pin.

NOTE: The ends of the shoes that fit
over the heel pin are offset and must be
installed as shown. Figure 3. The shoes
must fit freely into the g_;uides.

Replace the retaining ring, be sure the upper
ends of the shoes fit into the wheel cylinder and
replace the return spring. Repack wheel bearings.

Install the brake assembly into the hub and
drum assembly. Install the axle and adjust
bearings.

Position the hub and wheel assembiy into the
fork and tighten axle nuts finger tight.




HEEL PIN = o RETAINING RING

FIGURE 3

NOTE: The large flat washers located
on the ends of the axle must be posi-
tioned on the inside of the sidearm
assembly.

SAFETY WARNING: Insure that the
backing plate stop is secured over the
stop pin when reinstalling the backing
plate. This will prevent the backing
plate from turning, which could resuit in
brake hose damage and complete brake
failure.

SAFETY WARNING: When reinstalling
the front wheel and axle assembly to the
fork side arm, the front axle lock must
be positioned over the side arm (as
shown) and the axle nuts tightened.
(Figure 1.) Failure to follow the pro-
cedure may cause erratic steering
and/or loss of control of the vehicle.

Lower the unit to the floor so the weight of the
vehicle is on the front wheel. Tighten axle nuts to
70-100 Ibs. ft. (95-100 N:M).

Raise front of vehicle and adjust wheel bear-
ings. Tighten the adjusting nut until a slight drag
is felt and then loosen untii wheel rolls freely.
Hold adjusting nut and tighten lock nut against it.

Be sure both rear brakes are assembled.

Press brake pedal firmly to expand and center
the shoes in the drum. Tighten heel pin nut while
maintaining pedal pressure. Release pressure on
pedal to allow brake shoes to retract.

Adjust each brake shoe by placing a wrench on
the adjusting nut and turning wrench up (both
sides) until shoes are tight against the drum, then
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back off slightly. Turn wheel to be sure the shoes
are not dragging. Hold the adjusting pins and
tighten the lock nuts.

BRAKE SHOE REPLACEMENT: FRONT
(BENDIX BRAKE)

Raise the front of the vehicle off the floor.

SAFETY WARNING: To avoid injury,
use jack stands to support the raised
vehicle. Do not rely on hydraulic or
mechanical jacks.

Do not disconnect the brake line. Remove
cotter pins and castle nuts attaching brake anchor
link to front fork and brake arm. Pull link straight
off of studs.

AXLE NUT

FIGURE 4

NOTE: A brake link bushing is located
in the hole at each end of brake anchor
link. These bushings must be retained.

Remove the wheel bearing adjusting nuts and
separate the drum and wheel assembly from the
backing plate.

The shoes can now be removed from the back-
ing plate. Care must be taken not to disturb the
hydraulic wheel cylinder. Do not press the brake
pedal while the brake is disassembled.

Remove adjuster spring and return springs
from each shoe. The shoes and adjuster can now
be removed from the backing plate. Disassemble
adjuster, clean parts thoroughly and reassemble in
aretracted position. Place new shoes and adjuster
on backing plate assembly. Be sure adjuster star
wheel is positioned in line with the opening in the
dust cover.



NOTE: Initial Bendix replacement shoe
sets included color coded components.
These sets must be installed as shown to
prevent premature wear, Later sets are
not color coded and the shoes can be
installed in either position. Figure 5.

NOTE: Position the large flat washer
located on ends of axle, on the inside of
the sidearm assembly.

WHITE (REAR)

FRONT OF VEHICLE

ORANGE (FRONT) / w

GREEN (FRONT) é)

FIGURE 5

Install the shoe return springs, holddown
springs and the adjuster spring.

Repack wheel bearings.

Install the brake assembly into the hub and
drum assembly. Install the axle and adjust
bearings.

Position the hub and wheel assembly into the
fork and tighten axie nuts finger tight.

SAFETY WARNING: The brake link
bushings must be inserted in the brake
anchor link and the link reinstalled, to
prevent the brake stator and drum
assembly from turning, which could
result in brake hose damage and com-
plete brake failure.

SAFETY WARNING: When reinstalling
the front wheel and axle assembly to the
fork side arm, the front axle lock must
be positioned over the side arm (as
shown) and the axle nuts tightened.
Failure to follow the procedure may
cause erratic steering and/or loss of
control of the vehicle. Figure 6.

FIGURE 6

Lower the unit to the floor so the weight of the
vehicle is on the front wheel. Tighten axle nuts to
70-100 lbs. ft. (95-140 N:M). Raise front of vehicle
and adjust wheel bearings. Tighten the adjusting
nut until a slight drag is felt and then ioosen until
wheel rolls freely. Hold adjusting nut and tighten
lock nut against it. Remove adjuster hole plug.
Adjust the brake shoes by turning the adjuster star
wheel down to move the shoes out. Adjust until a
slight drag is felt while turning the wheel. Re-
install adjuster hole plug. Figure 7.

HOLE PLUG
FIGURE 7
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BRAKE SHOE REPLACEMENT: REAR

Remove axle nut and install a knockout. Be
sure it is tight against the end of the axle to avoid
damage to the threads. Hit the knockout with a
sharp blow with a heavy hammer to loosen the hub
from the axle. Refer to BRAKE SHOE REPLACE-
MENT: FRONT (CUSHMAN BRAKE) for shoe
replacement and adjustment.

Bleeding Hydraulic System

SAFETY WARNING: Should it be nec-
essary to add fluid to maintain the cor-
rect level in the master cylinder, use
only dot (3) brake fluid. To avoid fluid
contamination, clean filler cap before
removing. If an unexplained loss of
brake fluid occurs, determine the cause
to prevent possible loss of brakes.

1. Fill master cylinder with brake fluid (re-
place master cylinder cap to avoid splash-
ing).

2. Attach small clear tube to the bleeding
nipple. This nipple is on the back side of
the wheel cylinder and protrudes through a
hole in the top of the brake dust shield (do
not mistake it for a lubrication fitting). The
nipple is threaded and must be turned to
the left slightly to allow air trapped in the
brake line to escape. Place the free end of
the bleeder tube in a container, making
sure there is enough brake fluid in the con-
tainer to seal the end of the tube.

|

| ADJUSTING PIN

FIGURE 8

3. Pump brake pedal slowly until fluid coming
from the bleeder fitting is clear and free of
air bubbles. (By using clear tubing you can
see when only brake fluid is passing
through the tubing.) When all the air is out
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of brake line, tighten the bleeding nipple
while holding the brake pedal in the down
position. Repeat the above operation for
each brake line. After a brake line is bled,
refill the master cylinder, making sure it is
full before starting the bleeding operation
of each brake line.

4. When all brake lines are full of fluid, and
are completely free of any air, the next step
is to adjust the brake shoes for proper
clearance.

Brake Adjustment, Front (Cushman Brake)

Loosen the lock nuts on the two adjusting pins.
Place a wrench on each adjusting pin, move the
wrench upward until the shoes are tight against
the drum, then back off slightly. Spin wheel to be
sure the brake shoes are not dragging. Tighten
lock nuts, holding pins so they do not turn.

The brake shoes are centered at the factory and
should not require recentering. If the heel pin
should come loose, or the brakes feel springy and
bleeding the lines does not correct the situation,
center the shoes. Loosen the heel pin lock nut and
with pressure applied to the brake pedal, tighten
the lock nut.

i K
i1

s
BLEEDING NIPPLE §

ADJUSTING PIN I8

HEEL PIN

" FIGURE 9
Brake Adjustment, Front (Bendix Brake)

Remove adjuster hole plug. Adjust the brake
shoes by turning star wheel down to tighten brake.
Adjust shoes until slight drag is felt between the
shoes and drum when the drum is turned. Re-
install adjuster hole plug.

Brake Adjustment, Rear

Loosen the lock nuts on the two adjusting pins.
Place a wrench on each adjusting pin, move the
wrench upward until the shoes are tight against
the drum, then back off slightly. Spin wheel to be
sure the brake shoes are not dragging. Tighten
lock nuts, holding pins so they do not turn.

The brake shoes are centered at the factory and
should not require recentering. If the heel pin



should come loose, or the brakes feel springy and
bleeding the lines does not correct the situation,
center the shoes. Loosen the heel pin lock nut and
with pressure applied to the brake pedal, tighten
the lock nut.

uy

ADJUSTER HOLE PLUG
FIGURE 10

Parking Brake Adjustment (Radial Frame
Vehicles)

Inspect the lining on calipers, replace when
worn to within 1/64’’ (0.4 mm) of rivets.

Minor adjustment can be made as follows:
Apply parking brake, position clamp on brake
caliper (as shown). The clamp will act as a stop to
prevent the activating lever from releasing and
will provide free travel for adjustment at lever
end. Release lever, adjust nuts as required. En-
gage parking brake and remove clamp. The
parking brake should hold the vehicle and stall the
engine when the transmission is in low gear and
the engine is accelerated 2200 to 2800 RPM (2 to
Y% throttle).

FIGURE 11
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FIGURE 12

NOTE: There should be no contact be-
tween brake disk and lining in released
position when brake is properly ad-
justed.

SAFETY WARNING: To avoid brake
failure, make sure all hardware is tight
after adjusting brake.

SAFETY WARNING: The parking brake
cable must travel freely to provide
proper operation of the brake. Be sure
the cable is free of rust and is not
kinked.

Parking Brake Adjustment (Non-Radial Frame
Vehicles

Adjustment can be made by adjusting the nut
on the linkage rod to compress or release the
spring (as shown) to maintain 25 to 45 pounds
(11.3 to 20.5kg) of pull on the parking brake
handle.

The parking brake should hold the vehicle and
stall the engine when the transmission is in low
gear and the engine is accelerated 2200 to 2800
RPM (12 to 34 throttle).

sy

FIGURE 13
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NOTE: A vehicle equipped with an
auxiliary transmission must have the
auxiliary transmission in high range to
perform the above test.

SAFETY WARNING: If the parking
brake handle requires less than 25

pounds (11.3 kg) of pull or fails to stall

the engine as stated, a need for ser-

vicing is indicated.

Failure to service as required, may

cause malfunction of parking brake.

NOTE: There should be no contact be-
tween brake disk and lining in released
position when brake is properly ad-
justed.

SAFETY WARNING: To avoid brake
A failure, make sure all hardware is tight
after adjusting brake.

Master Cylinder

Master cylinder failures may usually be recog-
nized by repeated loss of brake fluid or by brake
pedal fading gradually while brakes are applied.
Check master cylinder and immediate area for
signs of leaking fluid. If leakage is found on the
end of cylinder where brake lines are attached,
check for loose or broken lines or loose brass “‘U”’
fitting. Repair as necessary. |f leakage is found on
opposite end, around the boot, it is necessary to
replace or repair the master cylinder. If pedal
fades while brakes are applied, and there is no
leak in the lines or at the wheel cylinders, master
cylinder must be replaced or rebuilt.

SAFETY WARNING: Pedal fading may

be experienced with no loss of fluid, due
to defective internal parts in the master
cylinder.

To remove master cylinder, remove fitting
screw holding brass fitting to master cylinder.
(Brake lines need not be removed from brass
fitting.) Remove two cylinder mounting screws
and remove cylinder by pulling away from master
cylinder push rod.

Replace cylinder in reverse manner. Fill
cylinder with fluid and bleed the brake system as
mexplained in BLEEDING HYDRAULIC SYSTEM
section.

Brake Pedal Free Travel

7910 AND 7920 SERIES OF MODELS 8398419,
898425, 898434, 898435, 898436 AND 898525
SHIPPED FROM THE FACTORY PRIOR TO
NOVEMBER 1, 1978.

The above models may have been assembled
with insufficient free travel of the brake pedal.
This condition may cause the brakes to drag,
resulting in poor vehicle performance and pre-
mature brake lining wear.

Free travel of the brake pedal can be checked
by removing the master cylinder filter plug. Press
the brake pedal slowly by hand while watching the
surface of the fluid far bubbles or slight turbulence
which indicates adequate free travel.

No disturbance on the fluid surface indicates
insufficient free travel and the linkage between
the pedal and master cylinder must be adjusted.

Loosen the locknut between the pushrod and
brake rod and turn the pushrod into the brake rod
to shorten the length. See Figure 14.

TURN PUSHROD INTO BRAKE RO

PUSH ROD

LOCKNUT
BRAKE ROD

FIGURE 14

If proper adjustment cannot be obtained it will
be necessary to remove the brake rod from the
vehicle and shorten it by removing 1/16’’ from the
threaded end.

If cylinder is to be rebuilt, remove from vehicle
and proceed as follows:

1. Remove filler cup and gasket and pour fluid

from reservoir. (Do not reuse fluid.)

2. Remove boot from cylinder.

3. Remove lock ring, washer, piston, primary
cup, spring, valve and valve seat from
cylinder.

4. Clean cylinder and filler cap thoroughly in
alcohol. (Do not use gasoline or kerosene.)

5. Inspect walls of master cylinder barrel for
rust or score marks; if necessary recondition
by honing. Brake cylinder hones are avail-
able from automotive supply distributors.
Hone only enough to clean up the wall.



Clean cylinder again with alcohol, dry with
compressed air.
6. Reassemble in reverse order. Dip all in-

FILLER PORT

STOP WASHER
PUSH ROD

RUBBER BOOT
LOCK RING

PISTON ‘- PRIMARY CUP

SECONDARY CUP

ternal parts in brake fluid prior to assembly.
7. Install the master cylinder in the vehicle, fill
with fluid, and bleed the brake system.

COMPENSATING PORT

1l

L TO WHEEL CYLINDER

FIGURE 15

Wheel Cylinders

Disconnect brake line and brake shoes and
remove the wheel cylinder from the brake backing
plate. Remove the boot from each end of the
cylinder, push the pistons, rubber cups and spring
from the cylinder. Wash cylinder in alcohol.
Examine walls for rust or score and hone if neces-
sary. Dip cups and pistons in brake fluid and re-
assemble parts into the cylinder. Install the wheel
cylinder on the vehicle and connect the brake line.
Bleed the entire brake system as explained in
BLEEDING HYDRAULIC SYSTEM section.
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PISTON

/BOOT
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\ BLEEDER

FIGURE 16

Front Wheel Brake Cylinders On-Road Haulsters

MODELS 898407-408-409 7720 AND 7810 AND
898434-435 7810

The above models all of which have a Bendix
front wheel brake may have been equipped with
brake cylinder pistons in the front brake that could
cause abnormal brake lining wear, fluid seepage
or allow a shoe guide (part of the spider) to break
off after extended use. In some cases, pistons may
have been installed backward in the cylinders.
This condition may also cause fluid seepage.

We request that each front wheel cylinder
assembly be inspected during initial disassembly
for service, l.e., relining.

The new, improved pistons can be identified by
one of the following methods:

1. All brake assemblies with an *‘X’’ stamped
adjacent to the bleeder valve have been
equipped with the improved piston.

2. All pistons ordered from Mail Order and
identified with red dykem are the new,
improved piston.

3. The new, improved piston is a one-piece,
hardened steel detail and can be checked
with a file on an edge (see sketch below for
test surface). A file should not cut the
hardened piston.




©X’* ON FLAT SURFACE EITHER SIDE OF FITTING

FIGURE 17

TEST FILE END ONLY

SMALL END OF PISTON

RED DYE THIS END

FIGURE 18

All pistons that cannot be identified with one of
the above methods or that is a two-piece (alumi-
num/steel) detail should be discarded and re-

FIGURE 19

placed with wheel cylinder kit, Part Number
884871. This kit will contain two (2) pistons and
two (2) cups. The dust covers, if carefully re-
moved, can be reused.

Prior to reassembly, the cylinders should be
checked and honed if necessary. The spider, if any
shoe guidance ears have broken off, must be
replaced.

The piston must be installed so that the small
end of the piston is making contact with the brake
shoe.

In addition to the above, the front axle and
bushing in the brake arm assembly should be
checked for wear. A new, improved bushing is
available and should be installed if the existing
bronze bushing is worn. A hardened axle is also
available should the axle show signs of wear,

TROUBLESHOOTING

Brakes Drag

Improper brake shoe adjustment

Improper adjustment of master cylinder
Brake shoes froze to heel pin

Corrosion between parking brake, cable
and cable housing

Broken brake lever spring

Loose wheel bearings

Wheel cylinders stuck

Noo R

Brakes Grab

Leaking wheel cylinder
Brake drum scored
Grease or oil on lining
Air in lines

Wheel cylinder stuck
Lining loose on shoe

ocorLb

Spongy Brake Pedal

1. Air in hydraulic line
2. Improperly adjusted heel pin

Excessive Pedal Travel

1. Brake shoe adjustment needed
2. Fluid low in master cylinder
3. Faulty or misadjusted master cylinder

SAFETY WARNING: If brake pedal
travels closer than one inch to vehicle
floorboard, the brakes must be adjusted
or repaired. Failure to adjust or repair

as needed may cause loss of brakes.
(Refer to Brake Adjustment.)
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Cushman Inc. * A Ransomes Company
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