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Brake Horsepower . ...
BOre ... .
troke ... e
Displacemeni.........
Compression Ratio . ...
Cranking Compression
PSTYy. .. o
Governor Type. .......
Rotation (Viewed from fiy-
wheel).............
SparkPlug ...........
AlrCleaner ..........
Spark Plug 8ize .. .....

Carburetor Setting

Figh Speed (Turns.open) .
idle Speed {Turnsopen) ..

Vaive Tappet, intake, Cold

Valve Tappet, Exhaust, Cold ...

Crankshaft End Play

Rod ToCrank Pin ......
Rod (Side Play) ........

Rod ToWristPin ... ..
Wrist Pin To Piston Boss

Pision To Bore Clearance
{Bottom of Skirtal 8

;11

SPECI

ENGINE SPECIFICATIONS

3.807 (88.8C mm)

....2.250(57.15mm)

43.18ciH{710¢emG)
8.85:1

.‘,‘réysaé éyae ;

oW e
A.C.85TS
Paper Cartridge
i&mm

2% 10 2% (ZENITH)
1101% (ZENITH)
1102 (KEIHIN)

FICATI

Breaker PointGap........ .. 0207 0.5 mmy

SparkPlugGap ... ... ... 025" {0:8 mm}

SparkRun ... ... 33°87DC

Spark Retard (Static timing) 7° BTDC

ClFifter.................FuliFiow

Valve Seat Angle.......... 44° 33

Valve Face Angle ..., ... 45°

Vaive Timing for .040" 1.0

mm) LashatValve ... intake Opens 4 de-

grees 42'B.T.D.C.
intake Closes 3¢ de-

TABLE OF CLEARANCES

...... 003" to L0047

(.08t 0. 10 mm)
003" 10 .004”
00810 0.10mm)

....... 008" 10 008"

01310 0.28 mm}

........ {}{}“? 1t0.0027

{01310 0.38 mm}

....... Press Fit
........ 0004 1o .00

{G.01 16 0.08 mm)

0° To Pin) .000t0.002

£.0100.05mm)

CompressionRingGap «........ 01010 .020
.25t 0.51 mmj
OilControlRingGap .. ... ... ... 315 10.045
{£.88tc 1. 14 mm)
CamShaftEndPlay ...... ... .. 002 10 007
.05t 048 mm)
Cam Gear Backiash ............ 00210004
: £0.05100.10 mm;
Cam Shaft Journa!
Bearing Bore Clearance. .. .. .. 0008 t0 .0023
{0.02100.08 mm)
Main Bearing Clearance ... ... .. 0004 10 .002
0.01100.05 mm}
intake Valve Stem To Guide .. ... 0015100022
{0.041c0.08 mm)

Exhaust Vaive Stem

DIMENSIONS

ranksheft Journal Main) . .. .. 1.8888/1.888”
{80.76/50.77 mm}
Crankshaft Journal (Red) ... ... 1.7485/1.748"

Valve Stem Diameter intake. . ..

Valve Stem Diameter Exhaust .

Pigton Pin Diameter

Piston Rings Compression . ... .3/
Piston Bings Gl .......
Rod Wrist Pin Hole .. ..

Camshaft Journal ... ..

{44 41744 .42 )
J3111.31837
{7.80/7.88 mm)
..3087.30837
{7.85/7.83 mm}

........ 8752/8748"

(22.28122.22 mm;}
327 {2.38 mmy

........ B743/.8738

(22.21122. 18 mm}

........ g968/.8678

{24.88/24.57 mm}

To Guide. ..

grees ﬁ%{}’ ABDC.
Exhaust Opens 38 de-
grees 42’ B.B.D.C.
Exhaust Closed 4 de-
grees 40" ALT.D.C.

.0025 10 .0032
00610008 mm}

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

size bearings:

UNDER- MAIN CRANK PIN
SiZE JOURNALS JOUBRNALS
0157 1.8840-1.8835 1.7340-1.7335"

£.38 mm) {VQ 38-50.38 rm*g‘% {44 04-44 03 mm)
Recitiy 1.8680-1.8885" 1.7180-1.7 §8§

.76 mm) (5

5.01-58.00 mm) {»@3.06“43. > My

The foliowing are va exact dimensions o which
a% t oylinders should be bored when using oversize
pistons:

OVERBIZE CYLINDER DIAMETER
020 (0.5 mm)  3.5200-3.5210" (80.40-88.48 mm}
030 (0.76 mm) 3.5300-3.5310°’ {88.66-82.69 mm)



CAPACITIES

Fuel Tank

SideMount .. o e 7 Gallon (26.5 L} Differential .. ..o % Pint (0.38 1)
Rear Mount .o e v ir o 8 Gallon {22.7 L) Auxiliary Transmission ........ .. 1 Pint {0.8L)
Transmission. . v v e 1% Pint {871 L) Engine — Model 218, ........ .. 2 Quarts £1.80 L)
wWith Power Take-Cft . ... .0 2Pint{1.0L) WHR Filter ... s 2% Quaris (2.88 L)
L UBRICANTS & FUELS
Engine Oil—Use AP specifications, SC motor ol Differential—Use EP80-90 multigrade lubricant
only; Above 32° F {(0°C)—SAE 30, Below 32° F Auxiliary Transmission—Use SAE 80 above 32° F
(0°C)—SAE 10W (0°C) or SAE 20W below 32° F {0°C}

Gasoline—Lead free, low lead or regular—not
iower than 86 ociane

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

%é&”%‘& Engine life expectancy may be
extended by using leaded fuel.

GEAR RATICS

Transmission
[ £+ 12 S Rt 1ot
QEGONT . . e e .81
LW ot i e e e e 2.8:%
REVErse . . e ..3.81
Auxiliary Transmission .. ... 2:1
Power Take-Off ... . i 2.47:1
BATTERY
VOHBGE. .o i n e 1
Ampere Hour Rating (At 20-hour rate) ... ... 40
Ground Terminal Polarity ... o0 Negative
Numberof Cells . e 8
BU}LBS, FUSES & FLASHERS
Deseription Specification Trade No. Cushman No.
Bulbs:
Headiight 30-30 Watl No. 4487 808723
TaiftLight 32-4CF No. 1157 882852
Turn Signal,
Front 21CP Np, 1158 382838
Turn Signal,
Rear 32CP No. 1157 8828514
Turn Signal, .
Pilot 1CP MNo. B3 811982
Speedometer
Light 1CP No. 53 811883
High Beam
indicator  memeweeeeosees o e 8812858
Fuses:
Turn Signal 3AG-10 amp. or AGC 10amp.
Fuse 111880
wWindshisla
Wiper 34G-4 amp. or AGC 4amp.
Fuse 817628

§
o3
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TABLE OF TORQUE VALUES

Footibs. inch lbs. Nim
rankcase SCrews ... e 22-25 30-34
OviinderNuts. b o o s e 22-25 30-34
ConneclingRod ... ... ... ... ... .. 18-20 24-27
Spark PG . e e e 22-25 30-34
Fivwheal Nut .. . ... .o o, 80-7C 80-85
ValveGaover ... ... i 5-7 80-80 7-8
Rocker Arm Shaft Nut. . ... v . 810 103-113 11-13
Manifoid Nuts {inteke & Exhaust}. ....... 8-10 103-113 1113
Governor & Timer Mounting Stud. . ... ... 48-51 58
Timer NUis . o0 0 53-58 57
OHDrainPlug ... . . ol 28-31 ‘ 38-42
OiGalleryPlug . o o i 28-31 38-42
All-20and 4-28 Engine Screws ... .. .. 8-8 8~11
CWih SoftGaskets L L o, 5-1 7418
Whiz-Lock Nut—Differential To Power S
FrameMounting ™/ oooormorio oo 18G-170 203-221
StarterDriveNut . ... ... ... ... .. .. 25-30 34-4G
Alternator Pulley Nut . ..ol n 40-50 54-70
TORQUE SPECIFICATION
HEX HEAD CAP SCREWS
GRADE MARKING DEFINITION. CMATERIAL MINIMUM
SCREW TENSILE
STRENGTH
SAE Grade Minimum Medium
5 g Commercial Carbon 108,000
ASTM A448 L~ Quality Steel P.8.1.
{Lower quality Quenched and
not recommended) Tempered
SCREW SHANK BIZEGR TORQUEVALUES TORQUEVALUES
DIAMETER, FINEOR ENGLISH UNITS METRIC
COARSE THREAD {&Hvelues are for dry assemblies)
174 8% 2ib.fL §7C 13N'm
5/15 18 2ib. fi. 1870 24 N'm
378 28 £ ZiboiL 3BTC 4ONm
7i18 48 1 4ib. B8TO 70N'mMm
142 80 % Bib.fL GOTC 100N M
8118 1012 gib.fi, 120 TG 18O N'm
58 188 T 121b. 1. 1FOTOZ200N'm
3i4 230 £ 201b. L 280 TO340N'm
7i8 348 1 351p. i 420 TG 510 N'm
1 538 £ 501b. f1. 840TOBION'M

bhe used as &

MNOTE: The torque values shown should
general guidsiine when

specific torgue values ars not given.




MODELS 898425 AND 888525

CHASSIS LUBRICATION CHART

24
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MAINTENANCE GUID
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SYERY 2006 HOURS

EVERY 50 HOURS

Creck engineg
Check battery
v £i]

Ingpect &l

e
%zqwu lavel
ior glement”

Change differential oll
Change transmission o
Fapack front whee! bearings
Hepack rear whael bearings
Cheok brake Hnings

EVERY 106 HOURS

Pertorm previous services
fesiace air filter element

ZYERY 200 HOURS

Perform previcus services

Hzi}r‘ aie chassis {see tube charl)
Clean battery and @rmwa*“

C%*esk difterential oif leve

Check transmission o i ie v&%

Chack hydrauiic brake |

Chack brake 'ﬁc};aw TRy

Check ciuloh adjusimant

Seo specifications for recorrunended types of

CHASSIS

Poriprm every 200 hours

fubricant.

LUBRICATION GUIDE

EVERY 1000 HOURS

Sarform previous services

Replace fuel *g»ier

Check point gap

Check plug and repiace if necassary
Chetk f“amumm* settings”

NUMBEROF
LUBRICATION AREA GREASE FITTINGS®”
1. Repar spring shackies 4
2. Driveshall 6]
3. Ciuteh belicrank i
4, Smﬁ»rw‘m c;aax hox: one pump per fitting 3
5. Leading Hnk bushings z
8. L{zwer fork plivot bearing
7. Braks hatlorank 1
& Cluten arm k

“viize a lthiom bass
figtings.

pressure gun grease on afl gresse

NOTE: Befer 10 enging manua
icing recommeandations.”

yoenging serv-

NOTE:

Sxcessive grease can damage ihs seals
an Hem 2 or ihe castings on fem 4.

[
¥
onsd



MODELS 898434 AND 898435

CHASSIS LUBRICATION CHART

PN N
@ &

MAINTENANCE GUIDE

EVERY 2000 HOURS

Y 53 HOURS

:

.i...
Check angine ofl lgvel
Check battery lguid level

~Sheok starter motor brushes

EVERY 100 HOURS

Periorm previous services
Repack front whee! bearings
Fepack rear whee! bearings

Check brake linings
**Lubricate door paddie handie and link assembly pins

Pertorm previous services
ingpect alr fliter slement

EVERY 4000 HOURS

EVERY 208 HOURS

Periorm provious services
Change differential.oll
Change trensmission oif

Perform pzmﬁws services
Change mgzm oil
Change ol filter

Lubricate chassis {see lubechea
Clean batteryandterminals
Lubricate starter dri \m
Chegk differential ol level
Check transmission m ew.z
Check hydraglie brake fluid
Check brake adjusiment
Cheek sluteh aﬁ;zzsimém

fed

See specifications for recommended types of lubricant.

CHASSIS LUBRICATION GUIDE

Periorm every 200 hours

NUMBER OF
UBRICATION AREA GREABE FITTINGS”

e

EVERY 10006 HQURS

Perform previous services

Repiace & r fitlter elomeant

8&3;3 ace fuel filter

Check valve clegrane

Check ;‘;asm gap

Chesk plugs and repiace If necessary
Check carburator settings

Rear s;;»férzs;; shmckies
&r;v’a ahafi
foh belicrank

&es ing gear hox ong pump per fitling
Leading Hink bushings
Lower fork pivol bearing
8{3%\:» neliorank
Clutch arm

PRENPFNTE S N N QU N

L33 o 3 AR B G DY ek

“Use g *;t,sum S8€ Dressure qun grease on all greass

late #1085 or soubvalent

E: Excessive grease can damage the seals on
1 2 or the caslings on jlem 4,




MODELS 898419 AND 898518

$SiS LUBRICATION C

MAINTENANCE GUIDE

® @ ©

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine ol level
Check battery Houid level

EVERY 100 HOURS

Perform previous services
inspect air fiiter element

Perform previcus services
Change differential ofl
Change transmission off
Repack front wheel bearings
Repack rear wheel bearings
Check starter motor brushes
Check brake linings

EVERY 200 HOURS

perform previous services
Change engine ol

Change oif filter

t ubricate chassis (see lube chart]
Clean batiery and terminals
Lubricate starter drive
Check differential oif level
Check transmission ol level
Check hydraulic brake fluid
Check brake adiustment
Check cluich adiustment

See specifications for recommaeanded types
of fubricant.

CHASSIS LUBRICATION GUIDE

i

EVERY 1000 HOURS

Perform provious services

Replace air filter element

Repiace fuel filter

Check wvalve clearance

Check point gap

Check plugs and replace if necessary
Check carburetor setlings

Periorm every 260 hours
NUMBERCF
LUBRICATION AREA GREASE FITTINGS®
1, Rear spring shackies &
2. Driveshatlt 3
3. Clutch belicrank 1
4. Steering gear box: gne pump pev fHiting 3
5. tsading link bushings 2
8. Lower fork pivol baaring 1
7. Brake belicrank 1
8. Cluich arm H

*tise a lithium base pressurg gun gresse on ait
grease fittings.

NOTE: Excessive grease can damage e seals
on Hem 2 or the castings on ttem, 4.




MODEL 898407
CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY 50 HOURS EVERY 4000 HOURS

Periorm previous services

Change ifforant

43 g vy e L 53
Siary transmission o

&

soifiontions for rocony nas of tubricant

EVERY 200 HOURS
Perlorm provious sarvices
H H

CHASSIS LUBRICATION GUIDE

Parform every 200 hours

NUMBEROF
LUBRICATION GREASE SITTINGE”

M H

2 2

4. ump pey Hdting 2

% b4

&, 1

EVERY 1000 HOURS “ N

Parform provious servicss 8 S 2
vy i P 9 4] sy finthedy:
Haoplage of steman N e figthed)

; N

tans 2

DaLo% 5 4

tY 1

12, H

1% 1

antid zz :

1% 1

1, H

Hwus

Porform prev

sase on

0 GHET

tams 8 i v e astings on

R
!
B



MODEL 898415
CHASSIS LUBRICATION CHART

@

MAINTENANCE GUIDE

EVERY 50 HOURS

EVERY 4080 HOURS

Check engine olf tevel
Oheck battery Haquid tevel

EVERY 100 HOURS

Periprm provious services
inspect air filter element
Ol hydraclic pumpehain

Parterm provious services
Change differentizi ot

Change transmnission oil

Change auxiliary transmission ol

See specifications for recommended types of jubricant.

EVERY 280 HOURS

Peorform previous services
Changeengine ol

Change oit filter
tubricatechassis {see lubs charl)
Cioan battery and terminals
Lubricate starter drive

Creck differgntial oil level

Check fransmission off level
Check auxitizry transmission ofl fevel
Check hydraulichrake fluid
Oheck brakeadjustment

Chock clutch adiustmant

CHASSIS LUBRICATION GUIDE
Perform every 200 hours

NUMBEROF

UBRICATION AREA GREASE FITTINGS®

-

TEVERY 1000 HOQUBRS

Periorm provious services

Replace air filler glement

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary
Oheck carburstor sellings

EVERY 2000 HOURS

3

. Lower end of shifter shafl
Leading Hnk bushings

. Lower fork pivot bearing
Sieering gear DOX; ODL DUMP per fitting
Brake pivot

PT.C. shifter

Clulch arm

2.7.0. drive shaft

rive shalt {one-ton flatbed):
878 and eariier

lpar spring shackies

. mydraulic pump shifter belicrank
. Auxitiary transmission shifter
Mydraytic pump shifler

Clutch belicrank

Clyutch pivet

18, Parking brake handie

© @ NGO

0

73 ot

oes

PR U e
B g By o O

e
o
[N O 3 IR L X R

‘Periorm provious sorvicss
Repack iront wheel bearings
Repack rear wheel bearings
Repack P.T7.0. carrier bearing
Cheok starter motor brushes
Check prake linings

“Use 2 iihium base pressure gun grease ob all grease
fitings.

NOTE: Excessive groass can damage the seals
on items & and § or the castings on ilem 4.

Y
(43}



MODEL 888438
CHASSIS i§§$R§€§'§§Q§§ CHART

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Check engine oil jevel
Check batiery liquid level

{Check starter motor'brushes

EVERY 100 HOURS

Parform previous services
Repack front wheel bearings
Repack rear whes! bearings

Check brake iinings
**Lubricate door paddie handle and link assem*&i v.ping.

Ferform provious services
inspect air filter element

EVERY 4000 HOURS

EVERY 200 HOURS

Perform previous services
Changeengine ol

Change oll filter

Lubricate chassis {see lube chart)
Ciean batiery and lerminals
Lubricate starter drive
Check ¢gifferential off level
Check fransmission oil level
Check hydraulic brake fluid
Check brake adiusiment
Check clutch a&;asﬁmewt

Perform previous services
Change differentiai il
Change transmission off

See spectiications for recommended types of fubricant,

CHASSIS LUBRICATION GUIDE

Parform svery 200 hours

NUMBER OF
LUBRICATION AREA GREASE FITTINGS

EVERY 1000 HOURS

Perform ;re%essss services

Replace alr filler glement

Replace mei fitter

Check vaive clearance

Check point gap

Check plugs and replace i necessary
Chieck carburgtor settings

Reer spring shackies

. Drive sheft

. Clutch belicrank

. Stesring gear box: one pump per fitting
Leading link bushings

. Lower fork pivot beering

. Brake belicrank

. Cluteharm

€O O U B L B ob
A wh b Y INY S G

nN
I
[

*Use a Hthium base pressure gun grease onall
fiitings,
*rLubriplate #1085 or squivalent,

grease

NOTE: Excessive greass can damage the seals
on item 2 or the castings on Hem 4.
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MODEL 898437
CHASSIS LUBRICATION CHART

® J

MAINTENANCE GUIDE

EVERY 50 HOURS

Check engine ol level
Chack battery Houid level

EVERY {00 HOURS

Perform previous services
inspect alr filler slement
Ot hydrauficpump chain

EVERY 200 HOURS

Perform previous services
Change engine oil

Ghange oil filter

Lubricate chassis {see lubecharl}
Clean baltlery and terminais
Lubricate starier drive

Check differential ofl level
Check transmission oif level
Check hydravlic brake fuid
Check brake adjusiment

Check clutch adiustiment

Check hydraulic pump fluid level

EVERY 1060 HOURS

Periorm previous services

Repiace alr filter element

Replace fuel filter

Check valve clearance

Check point gap

Check plugs and replace if necessary

Check carburstor settings

NOTE: Do NOT overtill the hydraulic pump.
Severe damage may resull. Refer to hydraulic
system, Page 47.

EVERY 2006 HOURS

Perform previous services

Repack front whee! bearings -

Repack rear whee! bearings

Repack P.7.0. carrier bearing

Check starter motor brushes

Check brake linings

“*t_uhricate door paddie handie and link assembly pins

EVERY 4000 HOURS

Periorm previous services
Change cifferentiai ol
Change transmission oif

See speciications for recommended lypes of jubricant.

CHASSIS LUBRICATION GUIDE

Perform every 200 hours

NUMEER OF

LUBRICATION AREA GREASE FITTINGS®

1. Box pivotbushings 4

2. Driveshaft 3

3. Ciutch belicrank 1

4. Steering gear box: one pump per fitting 2

3. Leading link'bushings 2

8. Lower fork plvet bearing 1

7. Brake belicrank b

3. Ciutcharm 2

S. Rear spring shackles 4
10, Rear of hygraulic eylinder 1

*{Use 2 ithium base pressure gun grease on ail grease
fittings.
*+Lubriplate #1058 or eguivalent.

NOTE: Excessive grease can damage the sezls on
iters 2 or the castings on ltem 4,




M@éﬁi 898&3?

CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE
EVERY 50 HOURS EVERY 4000 HOURS
Check en . ne oif lavel Perform previcus services
Check Battery  id level Change differential pi}
Change transmission ol

EVERY 100 HOURS

Perform provicus services
inspectairfilterelame
Ot hydrautic pump chain

Change auxiliary transmission ail

See specifications for recommended lypas of lubricant.

EVERY 200 HOURS

Perform previous services
Change wgme ol

Change oll filter

Lubricate chassis {zes lube chart)
Clean batlery andiermingls
Lubricate starterdrive

Check differential oif level

Check transmission ofl level
Check auxiliary transmission oil leve!
Check hydraulic brake fluid
Check brake adiustment

Check civich adiustment

CHASSIS LUBRICATION GUIDE

Periorm every 200 hours

EVERY 1000 HOURS

Perform previpus servicas

%;}an air fitter plement

Repiace fusl Hlter

Chack valve clearance

Chack f}(}s{}g §3§3

Check plugs and replace if necessary
Check carburelor gettings

o

EVERY 2000 HOURS

SNUMBEROF
LUBRICATION AREA CREASE FITTINGS”
1. King pin and steering pivet {3}
2. Brake linkage §‘f}
3, P.Y.C. shifter {1}
4, Clutcharm {2}
&, P.T.C. grive shaft {23
8. Rear spring shackies {4}
7. Hydraulic pump shifter belicrank {1}
8. Clutch belicrank {1}
8. Auxiliary transmission shifter 13
10, Hydraulic pump shifter iy
1. Lower end of shiffer shaft 1}
12, Dwx%sﬁg brake handle {4
13, Clutch i inkage {1}
14. Steering gear box 5}
LR T SOrIingG Hrnkarns [N
Q. GHRETIRG HNRELE $2;7
U *sg & lithium base p ure gun grease on all grease

Perform previous services
Repack front wheel bearings
Repeck rear whee! bearings

%&sk ?“{.G‘ carrier bearing
Chack starier mwotor brushes
Wec? y*%\e tinings

damage seals.

MOTE: Hems 5 & 14. Excessive grease oah

%3]




MODEL 898507

CHASSIS LUBRICATION CHART

ok
y

D G ® ©®

MAINTENANCE GUIDE

) EVERY S0 HOURS EVERY 4000 HOURS
Check gngine ol level Parform previous services
Check battery tiguid level Change differential oif

Change transmission ol
Change auxiiiary transmission ol

See specifications for recommended types of lubricant,

EYVERY 100 HOURS
Parform previous services
inspect air filter element
Ot hydrautic pump chain

EVERY 20C HOURS CHASSIS LUBRICATION GUIDE

Pertorm every 200 howrs

Periorm previous services
Change engine ol

Change o} filter ) NUMBEROF
Lubrisate chassis (see lubechart) LUBRICATION AREA GREASE FITTINGSY

Clean battery and terminals

L ubricate siarter drive

Chaeck diffarential oif level

Check transmission oif levet

Check auxiliary transmission ol fevel
Crieck hydraulic brake fluld

Cheok brake adjustment

Check ciuteh adjustment

Lower end of shifter shaft
t.eading link bushings
Lower fork pivot bearing
Steering gear box: ene pump per fitling
Brake pivol
F.7.0. shifter

futeh arm
P.T.0. drive shaft
" - P Drive shaft {one-ton flatbed):
EVERY 1400 HOURS 1975 and sarlier

©@NO OGN

b bk wh wk ol B RS R A RS D b B b

Periorm pravious services 10. Rear spring shacklies

Replace air filter element 11, Hyd{gu%m pump shifter balicrank
Reniace fuel filter 2;. Auxiliary transmission shifter
Check vaive clearance 18, Hydraglic pump shifter

Check point gap 14, C%atsi bgiasamn%\

Check piugs and replace if necessary 18, Clutehpivot

Cheock carburetor seilings S, rarkng praxe nant 2

“ilan fr¥ryiny % oy sre o rriiry 51l orn
ZUERY 2000 HOURS ;{i;%zsim,m nase pressure gun grease on &l grease
Periorm previous servives
fepack front whee! bearings
fepack rear wheel bearings
Repack P.T.0. carrier bearing
Check starter motor brushas
Check brake Hnings

NOTE: Excessive grease cas gamage the seals on
items 8 and 2 or the castings on iiem 4,




MODEL 898547
CHASSIS LUBRICATION CHART

MAINTENANCE GUIDE

EVERY

2006 HOURS

8 HOU

EVERY & RS

Perform previous services

Check engine ofl lovel
Cheok battery Hquid level

Change differential il
Change »ranm.:%zorz ofl
Change aux

EVERY 100 HOURS

Repack fron aw%w! bearings
Hepack rear wheel b bearings

Bar

Perform previons services
Imm ot air filter element
Oif hydraulic pump chain

Repack §’. T.0. carrier bearing
Chech starter motor brushes
Check brake linings

fary transmission ol

EVERY 200 HOURS

Perform previous services

Change &:}g;z%e wil

(fzzmge oil filter

Lubricate chassis {see Jube chart}
Clean battery and terminals
Labricate starter drive

Chack differential oil level

Check transmission ofl level

Check suxiliary transmission ofl level
{fl,wx fz%mnisc byrake fluid
Cheek brake adjustment
Checek chuieh adivstment

See specifications for recommendsd

types of Jubricant.

BYERY 1800 HOURS

Perform x:arm ious services

Heplage alr filter eloment

Replace %ei fiiter

Checl valve clearknge

Check point gap

Check plugs and réplace if necessary
Check carburetor settings

et

o
<

CHASSIS LUBRICATION GUIDE
Perform every 200 hours
NUMBER OF
LUBRICATION ARBA GREARE FITTINGS®
L. Xing pin and steering pivet {3}
2. Brakel imwg@ i}
. PE.O. shifter {13
4. {"jui(,{x arm {2
5. P10, drive s%z:afi {2}
8, Rear spring shackies {4}
7. Hydraulic pump shifter bellorank {1}
&, Clueh bellerank i1}
8. Auxiliary transmission shifter {1
10, Hyéraulic  pump shifter {1}
11. Lowsr end of shifter shaft i}
12, Parking breke handle {1
13, {ﬁ"vcm ‘,g«::zg» {1}
14, Steering gesr box {13
15, Swr::*mw inkage {6}
*Use a Hthium bese pressure gon groase on all grease

fittings,

on item B or the ca

NOTE: Excessive gresse cen damage

ihe seals

gt

ngs on itam 14.




MODEL 898515
CHASSIS LUBRICATION CHART

ENS

e

7
P

PRLS—
1 [

|
|
i

© féﬁf"%

A

N2/

G
G

MAINTENANCE GUIDE

EVERY 2000 HOURS

EVERY 50 HOURS

Chack engine ol level
Check batlery Houid levet

Pertorm previcus serviess
Repack ffo'v: wheel bearings
Repack rear whee! bearings
Chetk siaf‘{e* motor brushes
Check brake linings

EVERY 100 HOUBRS

EVERY 4000 HOURS

Perionm previcus services
inspest air filter element

Porform provious servicss
Change differential oil
Change transmission ol

EVERY 200 HOURS

Pariorm previgus services
Change es*g%*ze ot

Change .oil filter

L uhricate chassis {see lube char)
Ciean battery and terminals
Lubricats sterter drive
Check differential ol levet
Check transmission ol level
Oheck hydraulic brake fiuid
Chack brake adjustment
Cneck cletch adjustment

See speciications for racommeanded types of

jubricant,

CHASSIS LUBRICATION GUIDE
Perform every 200 hours

EVERY 1008 HOURS

Performy previous services

Repiace alr fiter element

98y§&$° tug! Hiter

Chack vaive clearance

Check point gap

Check plugs and replace if necessary
Check carburetor setlings

NUMBEROF
LUBRICATION AREA GREASEFITTINGS”
1. Rear spring shackies 4
2. Driveshaft 3
2. Clutch belicrank A
4, Stesring gear box: wa pumpperfitting 2
5, Leading hink bushing Z
8. Lower fork pivot asan*g 1
7. Brake bellorank ¥
8. Clutcharm 2

bse s Hithium base pressure gun grease on zil grease
fittings.

NOTE: Excessive greass can damage the seais
an item 2 or the castings on item 4

3
¥

s

e ]



MODEL 898444
CHASSIS LUBRICATION CHART

%E
H

5

P Fa)
MAINTENANCE GUIBE EVERY 2006 HOURS
Perform previous services
- 1 Repack front whee! bearings
EVERY 50 HOURS Repack rear whee! bearings
Check engine oil tever Check starter motor brushes
Check battery liquid level Check brake linings . .
Lubricate door paddie handie and {ink assembly pins,
s 4 ) o s ot
EVERY 100 HOURS EVERY 4000 HOURS
?erfsfm previous services Barinrm p;ggiogs services
inspect alr filler elememt Change d f@{@rgé%a ot
EVERY 200 HOURS Change €fas“z. mission oif
% 3 wenoer! tvn 4
Periorm previous services ;Sgge !sprijz;;wt ons for recommended types of
Change engine oil uoneant.
Change ol filter
i‘a,g)f%'gaée c;%assjis {see lwbe chart) ’ V%&SS§§ £%§§§C&?§S% &35{};‘2
Cisan baltery and terminals ‘ Perform every 200 hours
Lubricate starter drive NUMBER OF
C‘%& K differential off level LUBRICATION AREA GREASE FITTINGS"
neck transmission ol level -
C;ses%t hydraulic brake fiuid 1. iea: spring shackles f
Check brake adjustment 2. "“”“fhff; . 2
Check ciuich adjustment 3. Cluteh belicrank :
4. Bleering gear box 1
EVERY 1000 HOURS 5. King pinbus ?‘ ings 2
- - - 8. Steering i;axézge &
Perform previous services 7. Steering pivot 1
Reptace alr Hiller gloment 2. Brake belicrank 1
Replace fuel fiter 2. Ciutcharm 2
Check vaive clearance e e " R
uy HiMiury W NTRGGLIrS ¢ E
Check point gap g‘ﬁé;hmsm bagse pressure gun grease on ail grease
heck plugs and re ¢ i necessar o “
g%g{;k {;Q{g;y{:{{}( Sé}&fii{ ¢ Y “TLubriplate $10% or egubvalent

NOTE: Excessive grease can damage the seals
an item 2 or 4,

(e8]
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ENGINE TUNE-UP

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

SAFETY WARNING: Do not remove or

_install the engine cover while engine is
running. The engine cover is a machin-
ery guard. lis removal exposes the
‘operator to moving paris. Keep hands,
hair and clothing away from fiywheel,
air intake, and all moving paris.

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

Before making the actual compression test, it
is essential that the battery is compietely charged
s that the engine can be rotated at the maximum
starter rpm. 1t is Hikewise essential that theengine
se warmed up 1o approximaiely cperating tem-
nerature before making the test. Atter warming up
the engine, remove both spark piugs and block the
carbursior throittie and choke in @ wide open
position. insert the gauge in the spark plug hole of
one cylinder, operate the starier ang observe the
gauge reading. Repeat the same test on the other
cylinder. If the compression on sither one or both
gylinders is iess than 100 sounds, it would indicate
ieaking valves, leaking or worn pision rings or
possibly both, in which case it woulid be necessary
o remove the cylinders and make the necessary
repair or replacements. At no time should the
compression vary more than 10 pounds between
the two oviinders. ‘

i¥ compression tests mest ng $DECi
listed above, the following operatl
mads in sequence: ‘
1. Repiace spark plugs.
2. Check ignition timing advance mechanism;
repaly as necessary. ~
5. Clean and adjust or replace points. If points
are replaced, replace condenser aiso.

4. Check ignition timing and adiust as neces-
sary.

5. Check valve tappet clearance and agdiust
if necessary. »

8. Clean and rebuild carburetor.

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

8. Check starter brushes, replace if necessary.

S. Check for frayed or damaged wiring.

- 10. Check battery and recharge or repiace as
cinpecessary, .

SPARK PLUGS : : :

 Spark plugs improperly adjusted or worn and
dirty will cause hard starting and fauity operation.
Adiust gap to .025 (0.6 mm). When spark Diugs
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 idiing between 8C0
and 1000 rpm, cbserve tocation of timing mark on
flywheel. Make @ corresponding mark with a
sencil on the fan housing. Then with engine
running &t governed rpm make angther corre-
sponding mark on the fan housing. With the
engine stopped, measurethe distance between the
two pencil marks. This distance should be ap-
proximately 1-7/8” {47.6 mm). 1f the distance is
less, it is an indication that the advance mecha-
nism is not working properly and must be re-
paired.

M
Refer 1o

¥
%
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POINT SETTING

Semove the timer cover and rotate the enging
until the points are fully open. Using a fesler
gauge, measure the sreaker point gap. Points
must be set af .020 (0.5mmy. If poinis need
adiusting, loosen the breaker plate screw and
move the adjusting screw until the proper adiust-
ment is reached. Tighten breaker plate screw and
recheck point gap.

Beplace timer cover.

The breaker point setting should only be
adiusted in the manner described. Al no tme
should the fixed contact be loosened or the nreaker
arm bent to provide adjustment.

REPLACING THE CONDENSER

{ qosen the timer lead screw nuis. They need
ot be removed. Bemove the condenser lgad and
ne condensar mounting screw. Replacs condenser
nd tighten lead screw nuls. Be sure insulating
neshers are in plage. :

=

IGNITION TIMING

Correct ignition timing s very important if
eak engine performance is to be ghtained,

A timing mark is cast into the front fan housing
st the extreme top of the air intake opening.
Ancther timing mark will be found in the formof a
ug cast on one fin of the flywhesl, With the
presker points set at the proper gap, these iwo
timing marks must line up at the instant the
breaker poOinis open.

e




iv Timing %ﬁaréc

a timing adiustment is.necessary, loosen &%e
two clamp nuts which secure the timer body io the
crankease, and rotate the fimer body o make the
desired adjustment. By sbsew%%eg the . arrow
stampedabovetheistier T inthe limercover, it
can be determined which way io rotate the timer
- body o either advance or relard the ignition

timing. Rotating the {imer inthe direction o which
the arrow is pointing will advance the timing. Be

sure that ﬁze timing is.correct after the iimer
clamp nuts are lightened.

While it is possible o time an engine manually
with the engine stopped, a much more agcurate
timing can be obtained by using a sirobe fiming
light. This must be done with the engine operating
siow enough so the timing is not advanced by the
automatic spark advance. To delermine this
speed, observe the movement of the fiywheel
timing mark with the timing light while adjusting
the idie speed. Set the timing so the timing marks
are aligned sxactly. If the engine is to be timed
dead {engine not running) with a low vpitage
continuity light across the breaker points, Hwill be
necessary to disconnect the primary coil wire from
the timer posti.

TAPPET ADJUSTMENT

MOTE: The engine must be cold when
tzppet aégas‘!meﬁ% is made.

Remove %he va ve covers from each cylinder.
Turn the engine until the timing marks on "z%}e ly
whee!l and frof é ?ag housing are lined up. Ti
valves of ONE cyviinder will now b8 in 2 césse
pesition and reac%y for adiustment. Hold ih
acdjusting screw with a screw-driver and loosen é‘s
lock nut. Turn the adjustment screw untl! a clea
ance of .003-.0047" (0.08-0.10 mm is obiained fae*
%weea the :scaa arms azz"% 'me va;ve s;ai?s This

o
S
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gggé‘ea fif'} %c ok usi am re :’%ecx ‘%%w "i araﬁce‘
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Turn the emme one revolution and ling up the
timing marks. The te g:pe; adjusting operation may
now be per‘srmed on the opposiie oylinder. Re-
slace valve covers zzsmg new gaskets. Torgue
valve cover nuts o 5-7 Ibs. fi. (7-8 N:m).

CARBURETCOR ADJUSTMENT
{For cieaning and overhaul see FUEL SYSTEM
section;

ZENITH CARBURETOR

The engine should operate satisfactorily when
the carburetor is adjusted to these seftings.

High Speed ., . 2V4 {0 2% turns open
Low8peetd........ 1icZiurnsopen
FioatSetting. ... v Y (B.4 mm)

4. Low Speed Adjustment
2. High Speed Adjustment

if the engine will not operate with ithe recom-
mended settings, the carburetor needs ciganing or
some other abnormal condition exists in the
ez’;g%{ze

A leaking carburetor indicates & defeciive
fioat, defective iniet nesdie and seat or ingorrect
loat setting. If the float setting is incorrect it must
se changed io obiain the correct setting of %"

8.4 é”f‘%
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KEIHIN CARBURETOR

The U.8. ‘Environmental Protection Agency
{USEPA) regulations require that vehicle exhaust
emissions be within certain limits as statec in the
Tederal Regisier dated Wednesday, January 5,
1977, Part 11, Air Poliution Control. The Keihin
carburetor used on “‘on-the-road’’ vehicles manu-
sactured between January 1, 1879, and the stari of
the 1080 model vear is designed to meel these
standards. This carburetor will cause ihe angine to
be less responsive and is more noticeable pefore
the engine reaches operating {ermnperature.

It will be necessary to check and set exhaust
emission levels whenever the “carburetor  is
reworked or replaced. This is aocompiished by
using an exhaust analyzer 1o measure the level of
carbon monoxide. One type of analyzer availableis
SUN model EPA-TS.

Foilowing —is- 1he recommended - carbureior
adjustment procedures: :

1. Starttheengineand aliow it o reach normal

operating temperature. ’

5 Make sure the choke is completely cff.

3. Adiust the throttie siop screw to provide

an engine speed of 800 r.p.m.

4. Connect the CO meter.

5 Remove the limiter cap and adjust the idie
mixture screw to give a maximum CC
reacding of 1.5%.
install the limiter cap with the siop tab
pointing straight up. Any adiustment made
within the range of the limiter cap will
result in an emission level that complies
with the Federal Regulations.

For thisengine, the HO {hydrocarbon} levels as
statad in the above-mentioned Federa!l Regula-
tions are met when the CO leveis are maintained
within the limits specified. :

3

1. Throtile Stop Screw
2. Low Spesd idie Mixture Serew

ENISSION CONTROL INFORMATION
The ‘emission control decal is located on the
startingimoetor.

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

The correct setiings are necessary ¢
conform to U.8. Environmental Protec-
sion Agency Reguiations applicable for
this vehicie.

AIR CLEANER

Frequency of air cleaner service depends on
the conditions of operation. Refer 1o the instruc-
tions printed on the air cleaner.

Repiaceable paper filter air cleaners are used
on all engines, Surface dirt may be removed by
tapping the filter lightly. The condition of the fiiter
is bast determined by holding it over a light bulb.
if light cannot be seen through the paper, & new
filter should be installed. Likewise, if pinholes of
pright light appear in the paper, the filter should
he replaced. The latter condition is -the most
dangerous, since pinholes in the paper allow dirt
1o enter the engine.

CNOTE: A dirty air filter will cause a loss
of power from the engine. Cperating
engine without a filter wili shorten ihe
life of the engine.

STARTER MOTCR

i ubricate the starier drive gvery 2,000 miles or
200 hours of cperation with 2 solution of fasi-
evaporating solvent and powdered graphite mixed
1o the approximate consistency of 20-weight oil.
memove the rubber plug from the engine fan
nousing above the starter drive and saturaie the
drive with this solution.

‘After the solvent has evaporated, a dry lubri
cant will remain. This type of fubricant coliecis 2
minimum amount of dirt and dust.

BATTERY
The battery’s primary function is 10 provige
nower io operate ihe starting motor, ignition,
is a

lights and accessories. Tne storage battery |
secondary chemical generator—one that produces
an slectric current by chemical action after having
been charged from an oulside source. Fach cell in
the storage battery consists of nagative plates of
sponge lead and positive plates of lead peroxide
immersed in a solution of water and sulphuric
acid. After being charged, gach cell will produce &
voitage of about 2.1 voits, SiX cells, connected in
serigs, arg assembled in 2 case 0 make up a
12-voit batiery.

€od
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SAFETY WARNING: Battery electro-
lvte is an acidic solution and-should be
handied with care. [f elecirolyte is
spilled or splashed on any part of the
bedy, immediately . flush the exposed
area with liberal amounts of watler and
ebiain medical z2id immediately.

NOTE: Thisis anegative ground wiring
system, reversing ‘baliery 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. Oha{ge“”.

BATTERY SERVICING

Visually inspect the batiery for the following:

B oo

Corrosion -

Frayed or broken cabies
Oracked case or cell covers
Low or gverfilled tiquid

BATTERY CARE

L0

Keep battery ierm‘%n&% connections tight and
free from corrosion. If corroded, clean cable
terminals ang ba%%ery posts sesara%:e y with
a soda sojution and.a wire brush. Inspect
cebles for fraying or broken strands.
Keep liguid above the plates and separators
&t ail times. Check level and add distilled
water as- necessary. at weekly or semi-
monthly intervals. 1§ water is.added in
freezing weather, charge the battery to fuli
charge a“ once.
Keep the battery full y masgeé &% ali fimes,
Check the state of charge &t frequent inter-
vals by making specific gravity readings
with a battery *zy{:im weter. Note that a
nydrometer reading is not accurate if wa*ief
has been added recently due to the fact tha
the water may not be mixed with the el ec-
trolyie. '

NOTE: DISCONNECT one of the battery
icads ‘before: a%tao%ﬁm battery charger
to charger.

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

C%eﬁ( the foliowing at regular intervais:

i. Clean @aﬁtery ?G;} and terminails by washing

with a sclution of emmonia or baking soda.
Keep vent g}%ugs tight so that solution does
not enter cells. After washing, fiush top of
battery with ciean water. -

JUMP STARTING WITH BOCSTER BATTERY

Both booster and d%scﬁargozﬁ battery should be
treated carefully when using jumper cables. Fol-
fow exactly the procedure outlined, being careful
ot 10 cause sparks.

1.

[ €51

Set parking brake amf ;3{;‘ transmission m
neutral. Turn off lights and other slectrical
ioads.

Attach one end of one jumper cabie o the
posifive terminal of the booster baliery and
the cther-end to.the positive terminal of
the discharged battery. Do not permit
vehicles to touch each other.

. Attach one end of the remaining cable o

thenegative terminal ¢f the boosler battery

and the other end to a good ground on the

vehicle or engine away from the discharged
¥

" 'battery. Do not lean over the batgegg when

making this connection.
Reverse ‘this seguence exactly w?se"g re~

ms\szse the lumper cables.




ENGINE OVERHAUL

REMOVAL

Disconnect all throttie, choke and slecirical
connections from the engine. Disconnect exhaust
sysiem; if vehicie is equipped with a heater, dis-
connect the exhaust at the rear of each heat
gxchanger.

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

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

Demove the cluich cover. Remove the clips
nolding the throwout bearing and lift the throwout
pearing from the clutch.

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

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

Bemave the screws securing the clutch housing
to the cranksase and remove the housing.

Remove the retaining nut and bolt from the
cluteh drive hub, and remove the hub from §
cranksheaft. : :

Disconnect and remove the air cleaner from the
enging. - L : :

Demove 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.

g

FLYWHEEL
Befors removing the
move the aliernator pulle

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

Removing the nut from the flywheel requires a
1.5/168"* wrench or socket. Placing a large screw-
driver between the rear fan housing and the
starter ring gear will allow you io hold the fiywheel
and io remove the iockwasher and nut from the
crankshaft. (See Figure 1) o

A special knock off 100}, Part No. 112015, is
used to remove the fiywhee!. This tool should be
screwed onio the end of the crankshafi—use 2

wrench to tighten. See Figure 2.

Figure 2

NOTE: There is a 1/87 3.1 mm; gap
hetween the end of the knock off tool
and the flywheel. This will allow the fhy-
wheel to move freely off the taper of the
crankshafl. This is done Dby using &
meizl hammer and hitting the knock off
ool sharply while putling some pres-
sure on the back side of the fiywheel,

Remove ihe exhaust manifoics from the
engine. Bemove the clip which supporis the fuel
line to the intake manifold, and remove the four
nuts which hold the manifolds to the oylinder. Re-
lease the tension on the hose clemp gl the car-
huretor adapter, and the intake manifold zssembly
may be removed from the engine.

nemove the cap screws suppeorting the starier
assembiy 1o the inner ftan- housing. The starter
may now be lifted from the engine.

memove the cap screws which secure the fan
housing to the crankease, and ft th i
from the engine. it may be necessar
housing with a hammer o free it from its pilol.



?;gure 3

Ssscmaec* %’ze governor é%a%(age from- the
carbureior. 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 assembiy from the crankcase).

Disconnect the breather hose at the breather
and at the carburetor and remove. Hemove car-
bureior mounting screws and nuis a%cﬁ lift
carbureior from the engine.

Femove the breather valve reéa%n%r;‘g screws and
lift the breather valve assembly from the engine.
Figure 4. : :

- Figure 4

Hemove the rssisior.

Remove the ol filter. The filter is8 of the

crew-on type and can be removed by the useof an
.@ % filter wrench.

FRemove both valve covers.

e
o
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Remove the rocker arm mounting hardwars
from each cylinder and lift-the rocker arm assem-
bly from the cylinders. ¢ Qbsawe the position of this
hardware so that it may be replaced in iis proper
pegition, Figure &

Figure 8

Remove the oif supply tube retaining plate and
puil the ol supply tube, push rods and push rod
wibes from the oylinders! Be'sure the YO ring is
on the lower end of the oil supply tube. if it is not
on theend of the iube, it must be removed from
the crankcase, Figures'8and 7.

Remove ihe Sg&?%’ piug from each .oylinder
ave the cylinder retaining nuis aaé washers
he oyl mz:ée{s azz@agf from B & and off
53

pistons b tious %’:?za@‘

naged w?}e{‘s s from ihe
nder.and drop r:fswwga{é use
$ %ﬁ%%“{ﬁ ¢f protective material at %:ﬁe bottom of

® i

& s;aﬂxsase at this point. See Flgure 8
Remove the ol sra‘s block from sach oviin
and wsa the.olf drain tube out through the i we

pari of the oviinder.

,




Figure 8
Remove é,av ia;;a ats from the crankcase. This
may be done with a magnetic tool or by i;’;sazé%zg a
finger i ;zés the § sh rog cavity and pulling the
tappeis from the azs Koase. Ss@ Figure 9.

Figure 16

Remove the nuts from the connecting rod caps
and iift the ea‘ nd piston assembplies from the
crankease. 1t is advisable to replace the rod caps
oneach rod a?tez rermoval, since each cap must be
repleced on iis re g}emw@ fs{f {They must not be
ir %e“craﬂgeé } See Figurs 10,

if.the original ;:; stons are {0 be reused, the
must be instalied in the same ¢yl nde{s rom whic
they were removed.

Removs the ol @ress“{e reli
from the crankcase. Ses Figure

Remove %é@e oil sirainer cove
of the crankcase.

of valve assembiy
1.
r from thebottom

NOTE: Since the ol strainer is spring
loaded, it will be nscessary to apply
hand oressure to the plate while the

N
!
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Figure 12

Figure 18

Remove camshaft cover. See Figure 13,

Remove the oil pump cover and remove the
pump gears from their respective positions. The
pump drive shaft may now be removed from the
crankease. To eliminate the possibility of future ol
pump problems, care must be taken thai the ol
pump gears are not nicked, marred, scratched or
otherwise damaged. it is.advisable 1o wrap them
in sgme Kking of -protective cioth to prevent
damage. . :

The two crankease halves are now ready o be
separated. -First, remove the iwo crankoase
ailgning pins:

NOTE: These are tapered ping and must
be driven out with 2 punch from the
smail end of the pins.

Remove ali crankcase retaining cap screws,
inciuding those at both main bearing locations.
The rear main bearing screws are located inside
the crankcase. See Figure 14.

There are 13 cap screws holding the crankease

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 1o separate the two crankcase halves by
prying them apart. If the crankcase halves do not
separate by tapping with a malleli check o see if
all:the retaining screws have been removed.

Figure 14

Figure 158

MOTE:No gasket is used between the
two crankease . halves. Protect the two
mating surfaces of the crankcase halves
so that no mars, scratches or other
damage ocours tg this areaor ofl leaking
problems may resuil.

Remove the crankshalt and camshalt assem-
bites from the one half 'of the crankcasse. Again,
care must be exarcised {o prevent damage of the
teeth on either the cam or crank gear. Remove the
main bearing, inser! halves from both halves'o
the crankeoase. Also slide the ol seale from the

ey
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ends of the crankshaft and camshaft. Both inserts
and ol seals shouid be kciéscaréea’. MNever rsuse.

REASSEMBLY Tl ;

The following text explains in detail reassem-
biy 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
progeeding 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 seai-
ing upon reassembly. Use lacquer thinnerorisome
suitable solvent for removing the old sealer. Don’t
use carburetor cleaner for a cleaning agent. Be
sure that all ol 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 ysed, such as
oil pressure valve assembly, oil pump cover, gtc.

Install the main bearing inseris 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 measurad
with a migrometer to detect any undersize or
out-of-round condition. See Figure 17.

If bearing surfaces are undersize or out of
round in excass of .001 {0.03 mm} they shouic be
reground. Undersize bearing inserts are avaiiable

in .015 (0.38mm)} and .030 (0.786 mm;). Inspecl

surface of the gear spacer that faces the crankshaft
main bearing for any mars or roughness. Repiace

i¥ 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 io clear
crank radius. To install the timing gear, heat gear
10 400° 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
resuli. E » ,

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 18

CAMSHAFT PREPARATION

Inspect camshaft and gear assembly for wear
or damage. When replacing gear cover geal, be
sure seal is properly seated. Replace either or both
if necessary.
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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 arankaase helf
without the oil passages.

The crankshaft and camshaft assemblies must
rotate freely with no binding. Backiash can be
checked by using & dia!l indicator. Measurement
must be taken at camshaft gear tooth. See Figure
18. Be sure the %;mmg marks are aligned. See
ngwe 29

Figure 18

- %?igg{e 20

The two ¢rankcase halves are now ready o be
reioined. Minnesota Mining Sealer No. ECB47 is
recommended. Place a bead of sealer zpproxi-
mately 1/8" (8.1 mm)} wide on the crankease haif
with the ¢li passages. Ses Figure 21.

Spez, al care must be tzken that none of this

]
sealer is placed into the oif channsls. A sealer

bead wi ider than 1/8"7 3.1 mm} will be forced into
the oif channels after z?’ie crankcase half screws
have been tightened o the proper torque.
Piace the remaining crankcase half in position
as quickly as possibie to avoid the possibility of the
sezler érgwg 0 2 point of éss;% s adhering
qagiiz 25, install the crankeess zHgning ping and
retaining screws ar%:f tighten fo recommended
toraue of 22-25 ibs. 1. {30-34 Nimy.

i
s

ares-and the crankshalt,

Figure 2%

Check the crankshaft end play by measuring
with a fesler gauge between the rear main thrust
End play . shouid be
J005-.008" (0.15-0.28mm). f i%w ciearance is
more than 008" {0.23 mm), it is likely that the
gear is not pressed comp e%e%y on the crankshaft.
if clearance is less-than 005 {013 mm}, @ warped
gear spacer is llkely. Either condition must be
corrected.

Using oilseal z:;mfecmf No. 824833 and oil seal
driver N0 180380, install the camshaft breather oil
seal. The O.D. of the seal must be coated with
sealer and driven in unill i botloms on aw
shouider in the crankecase. Ses Figure 22.

Figure 22

MOTE: The roll pin in ’z%’ze se’a-% Grivaris
not %eaessa;'i%v a stop. If the seai is
driven until rofl pin é&imms, ‘?h@ seai
may be samageﬁ.

Using oii seal protestor No, 110846 and oil seal
driver No. 112011, install the main bearing il seal
on the driveout end of the crankshafl.

The seal must be driven in until it is flush with
the outside of the grankshaft. See Figures 23

ang 24.

éﬁs%ag e ! protector No. 112012 and seal driver
112017, i %é the main beering olf seal on ths
fivwhesl sxﬁe of the engipe. The seal should be

crankcase until the driver has con-
rankcass. See Figures 2F

driven inic {he
tacted the side of the
ang 28.

After instaliation of these oif seals, the assem-
blv should be rotated severz! fimes o be surs
there is no bind dus o 2 coc %f:eé or improperly

N «

instalied oif seal,




grankcase at.

Using crankcase sea .
plug and sover in their respective positions in the

jer, install the expansion

each end of the camshaft.

Figure 26

RECONDITIONING CYLINDERS AND YALVES
Using a valve spring compressor such as those

used on overhead vaive 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.

Oiezn the vaives with a wire-whsel brush. Al
carbon must be removed from the top and bottom

of the head. Do not overiock the varnish which
might have accumulated on the stem. ‘

in refacing valves, take off only the minimum
of metal required to ciean up the vaive faces. if the

r edge of the valve becomes 100 thin or sharp
due 10 excessive grinding, the valve must be re-
placed. The valve head margin must be at feast
284" {118 mm). This margin is the arsa above
she contact surface of the valve face. See Figure
28.

4-7
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Figure 28

inspect the valve seais. in. the combustion
shamber for cracks, burns, pitting, ridges or
improper.angie. f anv of the above conditions are
noted, the seats must be reground.

NOTE: Valve seals are permanently
instalied and cannot be replaced.
Therefore, & minimum of metal should
be-removed when grinding the valve
seats:

The valve seat width, after refacing, should be
a liberal 1/187 {1.58 mm) for intake seats, bul not
more than 37327 (2.38 mm) inanycase. The width
of exhaust seats should be 37647 10 1/187 (118 1o
1.88 mm).

Tast 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
vaive against its seal. This indicates whether the
seat is conceniric with the vaive guide, but does
not prove that the vaive face is conceniric with the
vaive siem or that the valve is seating all arcund.

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

Excessive clearance between valve stems and
guides will cause improper seating and burned
vaives, When there is too.much clearance pelween
intake valve stems and guides, there is a tendency
o draw ofl vapor through the guide on the suction
stroke, causing éxcessive oil consumption, fouled
spark plugs and poor low speed periormance.

if the valve guides sre 1o be repiaced, the oid
ies should be pressed cut with an Arbor Press

new guides pressed in. The intake guide
4 be so positioned that it will extend 1/18
mm) above the guide boss. See Figure 28.
is to allow the valve seal washer 1o be Drop-
seated. Afier the new guides have been
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Figure 29

pressed into the bosses, they must be sized with 2
hand reamer to between .3115and 3125 (7.91 {0
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
ciearance of the intake vaive. The diameter of the
exhaust valve stem and the intake valve stem are
as foliows: - ~
Vaive guide reamer Pari No. 111275
Exhaust valve stem diemeter. (3180 10 .30837
{7,870 7.94 mm) Clearance :0032 10 .0015”
0,08 t0 0.04mm)

intakevalve stemn diameter 311010 .3103 (7.80 .

t07.88 mm) Clearance .002210.0005° {0.08
to 00T mm: ~

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

&ﬁ% VALVE SPRING

VALVE SEAL BPRING

. VALVE SEAL
=

S )
oyl VALV E BEAL

V//A{/ﬁ GASKET




The intake valve only utilizes a valve stem seal
set, which consists of @ necprene gasket, a Teflon
lip seal and a hold-down spring. NEVER attempt
1o reuse the above mentioned seals.

A plastic installer is provided with each kit for
seal protection. Place the installer over the valve
stemn. Place the fiat neoprene gasket over the vaive
stem on iop of the valve guide.

With the Teflon lip seal thoroughly oiled,
position the seal over the valve stem with the fiat
side toward the cylinder. Extreme caution must be
exercised when installing the lip seal over the
valve stem 1o 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 seals
properly on the seal body. install intake vaive
spring, retainer and keepers. See Figure 30.

NOTE: To avoid damage io the seal,
compress the vaive only enough 10 aliow
installation of the keepers. Forcing the
valve spring retainer into the seabwhen
using a spring compressor will coliapse
the seal and cause oll 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. Bemove
the spark piug and in its place instali‘an alr plug
valve holder to which an air line can be attached.

The air pressure in the cylinder will hold the
valve tight against its seal, making it possible 10
ramove the valve spring using 2 lever type vaive
spring compressor, without iosing the valves in
the cylinder.

Lever type valve spring COMDressors and air
piug valve hoiders are available through auic-
motive suppliers.

VWhen new rings are instalied without reboring
cylinder, the glazed cylinder walls should be
slightly dulied bul without increasing the bore
giameter. This is done with & “glaze-buster’’ or
with 2 hone equipped with the finest grade of
stones.

Using an inside micrometer, scheck the cvlinder
for 2 taper or sut-gi-round condition; a cylinder
with more than .0057 (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

OVETSIZE.

Cversize Cyiinder Diameter

b
L2077 0.5 mmy) 3.5200-2.52107 (88.40-88.43 mm)}
03077 {0.76 mm} 3.5300-3.53107 (8¢.86-88.88 mm}

Honing the cylinder after reboring is necessary
to remove machine marks left by the boring tool.
Approximately .001 to 001577 {0.03 to 0.04 mm) of
metal should be removed from the cylinder bore
with the hone, using & 150 grit stone.

Figure 31

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

tf through continued use, the spark plug hole
in the cyiinder becomes damaged or the threads
stripped, it is possible fo repalr the damaged
threads by instailing a Heli-Coil.

We recommend a2 AC-CE85 spark plug for use
with a Heli-Coil. This is a gasketed plug; under no
circumstances should a tepered seat plug be used
with a Heli-Coil, as the tapered seat in the cylinder
is removed when the Heli-Coll is installed.

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

Fit a new SO ring around the ouiside
diameter of the oil return tube and push it down
until it bottoms against the lip. Instail the off re-
surn 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 ol
drain biock, secure drain block to cylinder with the
proper screws and at the same time position oil
drain tube into oil drain biock.



?g%i&%%%‘éa PISTONS AND C{}&wgwmc
R

Examingbothihe Q%S‘E"%’! and rod assem@iees to
determine if wrist pin replacement is necessary.

if wrist pin replacement is necessary or if the
oy ;aﬁez must be rebored and an gversized piston
installed, use the piston wrist pin puller. See
Figure 32.

Figure 32

NOTE: Never atlempt to remove the
wrisl pin by using & hammer and &
punch,

Before using this wrist pin puller, read the
instructions *t?%orcagézy. The puiler must-be in-
talled so that vou are pulling the wrist pin from
she rod assembly. It will be putting the pressure
hetween ’s?ze« piston block and the rod assembly.
This surface is flat and machined o prevent pos-
sibie i"sf‘&*‘iSﬁ yg or extreme pressures to the wrist
pin. See’ ?sga{e 33,

Figure 33

Examine the rod, wrist pin and the piston for
possible damages andrreplace the necessary paris.
Beforeinstalling 2 new wrist. Din, calways
measure the pulside diameter with a micrometer.

This will determine the press fitiin the rod assem-

biy. The wrist pin diameter should be
.B752/.8748" {22.23/22.22 mm}. See Figure 34,

Figure 34

tse an inside felescoping gauge 10 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 hele should be
874318738 422.271122.18mm).

Using the inside teiescoping gauge, measure .

the *'piston’ wrist pin heole. This figure, along
with the wrist pin figure should give vou a clear-
ance of .0011/.0047 {0.28/0.10 mmy).
~Before installing the wrist pin puller, read the
instructions ihsroag?&éy.
Before installing the wrist pin, be sure the rod
assembly and the piston are instailed 1o one
aaséhar correctly. The piston has a top and & 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 mgme the mateh marks for the.end

'cas to therod must beto thetop of the e%gme See

Figure 38.
Lubricate the pin and piston %}oss before
assembiy.

pin g}ﬁzier % s uee“ @"%9%{% ag mwssa §
%

the pin. See Figure 38.
5 ¥ it E tend M 3 v13d &
When installing the wrist pin, always pull the
oin H S

so the pressure from the rod and %?}e g}%s%m
o against the machined or flat surface
e)

The wrist pin will be centered on the rod
i n the wrist pin puller is properiy
used.
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“Figure 38

4=12

pressor down over the piston and remove it from
the connecting rod. install the cylinder retaining
nuts and tighten to the proper torgue, Check the
specification section of the manual for proper
torque values. Repeat the above operation on the
opposite cylinder. SeeFigure 42

install the tappets; push rod tubes and o dis-
charge tubes. Use only new "0’ rings and be
certain theyare in position before making instalia-
tionof the tubes. See Figure 43.

install the push rods with the cup ends up.
Assemble the rocker arm assembly o 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. L




INSTALLING 01 L PUMP STRAINER SCREEN

Re-install the oil strainer screen into the bot-
tom of the. crank*ase A new gasket must be used
when ms Hing ‘z%m sirainer cover.

OlkL Pif?ﬁ? §NS?’;&E.§.&’§’ E}&

%nsge the pump drive gear fsf cracks be-
tween the teeth. A cracked gear will allow it to slip
on the shaft causing a drop or lack of oil pressure
withinthe engme

With theoil pamg gea«s ané the oﬁ Q{E""w drive
shaft %hemz}gh y cleaned, place the two gears into
position in the oil pump cavz*{y Noiz the retainer
ring on the oil pump drive shaft. This fe%a ner
prevents the shaft from being puiled out from its
pcsséim in the pump drive gear when the limer
assembly is removed from the engine; conse-
qursaﬂt%;; it is imperative that the retainer is in
position.

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

Figure 44

Compiletely disassemble oil pressure reliet
valve and thoroughly clean with a solvent,
removing all dirt particles and varnish. Do not use
smery cloth {3' any abrasive material 1o clean

varnish from relisf valve. Due to the hi gﬁ oif pres-
suz’es encountered in certain s&siims of the relief
valve housing, it is essential that the mating sur-
face on this housing, & éf‘n{: with the machined
surface of the crankcase, be per ,w’wy true. Check
these surfaces with a straight edge. [f there isany
warpage or misalighment, either replace with &
new housing or corr rect the old housing by truing
the ma%mg surface v;,x'%@ emery cloth placed on a
flat surface using a f gwe 8 motion. Use an alr
hose to determine that all oll channels and crevices
re free from dirt ang metal @af%cea {pressure
relief valve and chamber must be free of any nicks
or burrs). Assemble oil pressure relief valve and

ux

g

)@

S?S\)

spring with new gas%m‘é on valve screw, thenattach
assembly to engine using new gaskets, and torgue

all bolts evan%y and securely, Check torgue recom-
mendations. . in Spemm&%mps Section of this
manual.

FLYWHEEL INSTALLATION

install the rear fan housing 1o the crankcase.
Be sure all screws are properiy tightened.

Place the fiywheel key into the keyway. Install
the flywheel, lockwasher and nut. Be sure the fly-
wheel nut is secuge%y tightened or damage may
result -to the flywheel or crankshaft or b{}ih

Tighien fivwheel nuttoB5ibs. fi. (90 Nim) torgu

STARTING MOTOR INSTALLATION

install the starter motor %o the inner fan
?zcssmg and replace the rear starter sw;}sg%
sracket. Position the front fan housing and install
msummg SCrews. ~

WALVE TAPPEY éSéﬁS‘?ME?\E?
Turn the fiywheel until the Tl iming mark on the
ront fan housing aﬁs the timing mark on the one
finof the Hiywheel iine up. Wzm the engme in this
position, ‘both v&ives on one cylinder will be

closed, and the tappet adjusiment may be made.
é.oese% the fock nut at ‘s?ze top of eam rocker arm
and turn the adjusting screw until L0038 to .004"
(0.08 to 0.10 mm) clearance is obiained between
gach rocker arm and vaive stem. Be sure iock nuts
are securely tighiened. Using a new 'O ring
under the valve cover, the cover and the valve
cover retaining nuts may pe insialled. Besure the
proper washers are used under the valve cover
;e%a ining nuts. Turn the engine one revoliution so

that the timing marks are again lined up and per-
go{f*% the same va%e adiusting procedure on the
oppasite cylinder. See Figure 45.

[




THAER AND GOVERNOR INSTALLATION {S@e
Timer-Governor Section for {}veg‘haw} ‘
Fotate the flywheel'ina smw;ae ‘directio
until the th mf%” ‘marks ‘on %é’%e tywhesl and ;m
housing are | nacf up. Hold %im émw and governor
assembly above the engine In s normal position.
Turn the timer ?‘msmg untl ‘?%‘z» coil'wire terminal
ig ;}G nting toward the center line of the bend In
ntake ‘manifold. With your of ;e hand, rgtate
ey ghaft untll ?:s“ee igh nton %%*w
%&?@*‘ poi intcamisfacing the breakerpoint’y w

i
ey

M"’*’b‘

i} & @
i
7“%

theihmer an
Y sure that thegasket
hgx hole in %?*@ bottom of @wer shaft
roust ?%‘s over the hex: shalt w%‘wi‘s goes o the ol
pump. As thedtimer is.placed {3 the crankoase,
rotate the.shaft slightly ‘"@ al § he two paris.

As thedl imercontinues on @s&sf“ the drive gear
on the i e and governor assem %y wiil.come in
contact with %‘iiﬂs cam shaft gear am the breaker
point %GS@%‘K ! rotate counterclockwise as the gears
mesh. Be sure thecollwire ges’m nzl on the outside
of the timer housing, is still pointing foward the
center ling-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 biock,
fhiis position is oriticel 1o provide proper ignition
timing.

install the studs holding the governor base ©
the crankcase and *Eﬂ vten, install the two timer
clamps along with ock washer and nut, but de
not tighien at this %%meA Connect the positive wire
ofa sm%%mﬁiy light to the Umer ignition stud and
the negalive wire 1o 2 gse@‘ ground. Rotatg the
?meg base clockwise until the light goes off.
Preliminary %m ng is now sel. An automctive
timing iégsg*’: wil %e used later to assure that igni-
tion fiming is set on 7 degrees before top dead
ceme%’ {tl z@mg mams in glignment).

Use a clean fesler.gaugs io. measwe the.cigar-
‘znoce between the breaker points. This c%eayanbe
must be .020" {0.85mm}..

Install-a new oil filter.

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

IGNITICON {:i}éé AND RESISTOR

Reinstall all air cooling baffles along with the
two igni %gsn coiis. Attach the mg?z ;@s‘%s on wires to
the ignition coils. Connect the blue wire o the
?r}az%e{ygesi of the one ool and the other end of the
biue wire io the ignition resistor.

Connect e black wire to the distributor g:f:;sé
of the second coil. There'ls a s?*sm wire from the
distributor post of the first coli to the battery post
of the second coil. Connect the other end of the
black wire 1o the Umer. Figure 48.
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Figure 48

ALTERNATOR

install the alternator and bracket to the front
fan housing. Connect wires to the aliernator and
alternaior rasistor. {See Alternator Section for
overhaull.

8§§8§§¢*§}@‘ {3@ %Sgsim S ction for

Complele Svemav%
Use g new gasket to mount the carburetor on

the oil filler housing: Us e%:%w LY s&aaaﬁ é: cket
with a weld nut on the left side nexi o the throtlle
linkage. and an internal shake g}m{ﬁ W %%&er on the
right mounting screw.

Qafe@ tightening the screws, be sure the gas-

ket is inHis proper plecsand see that the casting of

the carburetor ané the casting of the oil filler

‘mounting flange are fiush or parallel ‘to one

another. The carburetor throal must line up
gmaeféy with the hole in the mwmag casting.
mounting casting.

Adjustment should be made on the carbureior
prior 1o sterting the engine. fﬂ{%ﬁi}S? the thro %ée
stop screw to open the throttle siightly but no
encugh to uncover the number 2 idle dischar ge
port.

THROTTLE LINKAGE ADJUSTMENT

Adjust the throitie linkage so that overtravel
fink is extended /87 318 mm) minimum when
the throttie is in the idle position. The governor
iever should be 1/64” {0 1/ 118” {0.40 to.1.58 mm}
when the throttle linkage is in the full throtlie
position and the throtile butterfly shaft is against
the full throtiie stop.

The fast idle cam has been p

3

oiac i car-
hursinre, Setthe fastidie *ziram ‘{{} OF

2d.on
btain

he engine is
bumping the
ie linkage iv

b O
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2000 engine BRPM when engaged.
returned o its norma!l idle speed by
throtile open, allowing the fast id
return to its normal position.




Pulling the choke fo the “‘on’’ position will 1ift
the fast idle cam into positionand open the %hf@éii
piate in the carburetor. The throttle ;}ia*e willibe
positioned between m@ mmbey 1 am mz*'{z%:sa;“ 2
idle discharge holes in the Venturi.

TY WARNINEG: ‘é‘%;e throitle must
%;asa%g Actuage linkage several
in be sure throttie returns fo ihe
riction.

SAFE
e

=
,.;3
mmm

@s;ézas without resh

SAFETY WARNING: Check the condi-
#ion of all fuel hoses before instaliation
on the vehicle. ‘Be sure hoses are not
cracked or split and ail clamps and
grommets are in position.

NOTE: Spark plug threads are die cast

, ﬂummm When installing spark plugs
inthe argme always use care ioinsure
that the plugs are started inig the
threads correctly. Do not over tighten a
spark plug. The recommended forque is
22-25 §t, 1bs. {30-34 Num).

Use 2 hose clamp pliersto install the gasa%mm
hose from the fuel pump. Instaila new breather
valve into the walve housing and install the
nousing assembly to the crankcase using & new
gasket. install the breather valve hose and clamp.
install the-air cleaner cover along with a new
naper eiement, Cushman Part. %\ismbef 111318
Bafore instaliing a new spark plug, check the
spark plug ga» A correct gap setting is necessary
for efficient firing. A gap 100 narrow, causes ?eagf;
running at %CW speeds; 2 gap too wide, results in
the engine missing because the voltage is insuffi-

cient o gsm’*;z the gap. Recommended-spark ;3 cHe
seiting for the AC-CB5TS s 025" (0.6 mm}. -

ENGINE TO CHASSIS INSTALLATION
Depending on how the vehicle is equipped,

install the alternator, heater hoses, shrouding,
eic.

The engine can now be placed in the frame. Be
surg the engine mounti ag bolts and the bolls
netween the clutch housing and the engine are
properly instalied and securely tightened.

After making a precautionary check io be sure
the oi} drain plug has been replaced and all the
crankcase components have been installed and
thoroughly tight nec% p;z% 2¥e quarts {2.38 L) of
the r ﬂmmen@w oil in the crankcase. Connect

B

~ the positive starter wgz',,.

o

YWith the transmission inneuiral position, start
the engine and let it idle for approximately 10
minutes. The carburetor jow speed aﬁzigsmem
needie may be adjusied 1o the best idling opera-
tion. Stop the engineafter the warm-up period and
connect an automotive type timing light. Start the
engine and operate at idling speed (below 750
BPM) and observe the relationship between the
tirning mark on ‘;%}@ suter fan msssag and the
timing mark on the flywheel fin. f these marks ¢o
m*{ exactly coincide, rotate the timer body assem-

bly unti! 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-

: @%eﬁeﬂ%g:@e cverhaul
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Loose connection
Faulty ignition coll
Fauity cendanser
Burnt or shorted breaker poinis
Faulty spark plugs

Restricted fuel line or filter
Faulty 5 el pump

improper carburetor adiustment
Water z:z fuel

Vaive leakage

Worn piston ring

b

incorrect ignitic
i
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LACK @? POWER
h

1. g; oy
2. h@szfc ad
3. See items

a7
gxhaust system
under Hard Starting

?—‘ STALLS
moroper carburetor adjustment
Cm?e garéfge close
L.eak in intake sysiem
Fauity ignition coll
Faulty condenser
Faully spark r“ws or improper gap
Burnt breaker nc« ints or improper gap
Poor compressio
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GV&R%—%&A‘%‘ NG

. Crankcase il ievel oo jow
Crankease o¢il level too high
Engine overicaded
Imoproper fusl

Fuel mixture o0 lsan
Incorrect-ignition timing
Pesiricted cooiing vents
Excessive carbon

NSO AN

ENGINE MISSES UNDER LOAD
Water«dn fuel
improper breakerpoint gap
improper sparkoolug gap
improperignition timing
Faulty ignitioncoll
Faulty condenser:
impropercarburetoradjustiment
rau%iy sparkplug wires
Fauity fuel filter

WWﬂ@@»QWﬂ&

LOW OR NO OIL ?RESS IRE

. Low crankecase oil ievel

Faully pressure sending unit
Crankease oil 100 light ,

Oil pressure reiief valve stuck
Oil strainer screen plugged
Pump drive gear ioose on shaft
Qhozi in wiring

INE KNGOCK

Low crankcase oii level
2. .Low oil pressure

3. Excessive bearing wear

m
ﬁmvN@@%@NM

RO s

Crankshaft journails out of round
Crankcasz oil toodight
Low grade fuel

Amproper ignition timing

Excessive carbon

Engine overheated

Loose fivwheel

improper vaive aé;asimem
Cyiinder siesveicose incasting
%m@m;}e{ ignition timing

ﬁXSQSSWg olL CQB&S&EMﬁ?%G%

SENSINES

.. Worn piston rings

Worn cylinder walls

Worn or faulty valve stem seals :
Worn or faully breather seal on camshaft
Cylinders reversed

'%s"!%?{}% LOCK OR SIMILARITIES

Restricted cooling vents

2 Fuel'line csmacmg hot area of engine

3.

Fuel pump weak (low pressure}

*BACKFIRING

AR A

QNG

improper vaive tappet clearance

Improper breaker point clearance

Faulty ignition coil

Fauity condenser B
Broken or weak spark advance -weight
springs

dmproper-ignition timing

Improper carburetion adjustment
ieaking exhaust valves

* A defective Farigstachometisar can cause complete or intermittent ignition
fallure. Diagnose %y disconnecting tachometer wires from ignition coils
and connecti ﬂg coils as shown in iﬁ $ section on page 14.
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SECTI

ZENITH CARBURETCR REPAIR

The Zenith carburetor inciudes a horizontal
halance type fuel bowl, a single ring shaped fioat,
adjustable main jets, a three-position spring
ioaded choke plate with poppet valve, an idie
adiusting needle and a throttie stop screw. {Figure
1} The throtile 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 throttie 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 alr-for
operation of the various carburetion systems must
enter through the air cleaner. Therefore, any
restriction in the air cleaner will have a minimum
sffect on the mixture ratic.

Figure 1

The engine should operate satisfactorily when
the carburetor is adjusted within the range of the
specifications. If not, the sarbureior needs
cleaning or some cther abnormal condition exists.
A leaking carburetor indicates a defective froat or
inlet needle and seat or incorrect floal setlings.

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

1. Remove the throtiie 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-
burstor.

Disconnect the choke cable.
Remove the twe screws mounting the
carburetor to the oil filier base.

A complete carburetor (Figure 2} consisis of
the carburetor body, fast idle cam and the con-
nector between the air cleaner and the carburelor.
ingdividual parts may also be ordered.

o

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

Figure 2

NOTE: Some sclvents and cleaners will
damage the synthetic rubber parts used
in the carburetors. If you are in doubt
zbout the soivent you are using, test an
old part in it and cbserve the resuiis.

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

Figure 3 shows an exploded view of the Zenith
carpuretor.

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

Remove the bow! from the carburetor.

NOTE: The fiocat spring end must be
positioned inside the bow! when re-
placing the bow! on the carburetor.

The float setting can be checked by piacing
1147 (8 ram) drill bit between the how! gasket and
the fioat. (Figure 4). If the float setling is incor-
rect, light finger pressure should be appiied to the
siaat arm to correct. Check the operation of the
float 1o be sure that the hinge and the axie do not
nind and that the float moves straight up and
gown,

The needle and seat is a replacement part
which comes in the carburetor repair kit and
should always be replaced when repairing the
carpuretor. The needle has a neoprene tim which
nelps prevent it from sticking in the seal. How-
ever, the neoprene does become nard and may be
broken.

(&3]
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HIGH SPEED ADJUSTMENT NEEDLE __ o

HIGH SPEED ADJUSTHMENT SPRING

CHOKE AND SHAFT AND LEVESR \
i MIXTURE INDICATOR PLATE ;

CHOKE SHAFT WASHER \
UG s

IDLE ADJUSTMENT NEEDLE
IDLE ADJUSTMENT SPRING
IDLE SPEED ADJUSTMENT SCREW

THROTTLE SHAFT PL

CHOKE SHAFT SEAL

THROTTLE SHAFT SEAL

SR z THROTTLE VALVE SCREW
CHOKE VALVE \ | N ,
t

INLET SEAT GASKET ™ £
CHOKE VALVE SCREW | -

CHOKE SHAFT SEAL RETAINER INLET SEAT

o

INLET NEEDLE

THREOTTLE SHAFT AND LEVER

1

THROTTLE SHAFT SEAL RETAINER

BOWL GASKET | THROTTLE RETURN SPRING

FLOAT LEVER PIN

Figure 3
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in the Zenith carburetor, there are two adjust-
ment needles, an idle adiustment neecle and a
nigh speed adjustment needle. The taper-on the
end of both neadies should be closely examined for
rings or a groove worn at the end. The adjustment
neecles should be replaced when there is no
fonger & straight, smooth taper. (Figure By

The high speed adjustment needle is the most
critical. 1t is & hollow tube which is easily damaged
by ascrewdriver or pliers. Thiswill affect the idie
of the engine since the gascline flows up through
the inside of the needle to the idle port.

Figure 6 shows the fuel entering the carbureior
and passing through the needie and seal which is
metered by the height of the fioat. As the feat
drops closer to the botlom of the bowl, more fugl
from the fuel pump will enter the bowi. As the
howl filis to the recommended level, the float will
rise closing the needie and seat and theraby pre-
venting more fuel from entering the bowl.

FUEL VALVE NEEDLE

FUELINLEY

FUEL VALVE \

SEAT

Figure 7 shows the idie sysiem of the car-
nuretor. Fuel is drawn from the main metering
well through the idle tube. it is then mixed in the
channe! leading to the idle discharge hole with air
entering through the idie air bleed. Al a siow idie
speed, the throtiie plate is positioned, as shown,
o expose only the Number 1 idle discharge hole ic
engine vacuum. Alr is admitied to the idte channel
through the Number 2 and 8 idle holes. This alr
mixes with the fuel/air mixture in the channel and
is discharged through the Number 1 idle hole.

IDLE DISCHARGE
HMOLES

IDLE ADJUSTING NEEDLE

IDLE AIR
BLEED

&

iremenis of

high speed system Into operation.

MAIN ADJUSTING —

oo g e
NEEDLE

CHOKEPLATE
(GPEN!

MAIN METERING
WELL AND TUBE

(Lh
§
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The idie adjustment needie regulates the
fuel/air mixture flow through the Number 1 idle
dischar ge hole. Turning the needle in {(clockwise)
resuils in g {eaner mixture. Turning the needie out
{counterclockwise) results in'a richer mixture. The
idle speed is set by adjusting the throttie siop
screw, nottheidle adjustment needie.

Figure 8 shows the high speed system in
operation.

The fuel for engine operation from idle position
to full throttie 'is supplied from the fusl bow!
through the main metering jets, metering well and
metering tube o the discharge nczzie in the
Venturl., .

As the fuel flows through the metering well
and itube, it mixes with the air emesmg %h'{mgn
the well vent {0 provide the correct fusliair mix-
ture ratio for all engine speeds and loads. A series
of air bieed holes in the wailiof the metering tube
permits the airfromthe well ventsto enter the fugl
flow below the level of the fluid in the float
chamber. This reduces the average density of the
fluld and enables it 1o flow freely al low suction.

t high engine speeds and high suction, the
oroportion of aair and fluld flowing through the
main metering sysiem is reduced io provide the
richer discharge mixture needed for peak per-
formance. -

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

Figure ¢

Cieaning

Clean all metal parts thoroughly by rinsing in
solvent. Blow out all passages and channels in the

i 3 s
cas’zmgs with compressed air. Reverse the 3%%’ low

through each passage 1o help in removal of dirt
particies. {(Never use a wire or drill to clean os? the
iets.}

{n
1
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inspeciion

Inspect all parts and replace any that are
damaged or worn. For the correct repair kit, refer
{o. the paris caialog.

SAFETY WARNING: When ye«p%a»@
ment paris are reguired, use genuine
OMC paris or paris with equivalent
characteristics including type, sgreag'{%@
and material. Failure to do so may result

in product melfunction and possibie in-
jury to the operator and/or bysianders.

Reassembly

Assembly of the throttie body:

1. Slide the throttie shaft and lever into the
seai retainer and seal. Insert the shaft into
the throtile shaft hole at the manifold endg
of the throttie body. Seal 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. Roiale the throttie shaft until the flat center
section faces out from ithe manifoid open-
ing. Install the throttie plate loosely with
screws. Snap the plate open and shut sev-
eral times o the center plate Until it seals
properiy, then tighten the screws.

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

4. Hotlate the choke shaft until the fiat center

section faces oul from the intake opening.

instal! the choke plate iposely with screws.

Snapthe plate open ayzcﬁ shut until if seatls

properly, then tighten the screws.

Positionthe throtile body with the fuel bow|

side up and instali‘the bowl to the body

gasket.

8. Iinstalithe washerand fusl vaive seat. Uses a
iarge screwdriver otighten the seal 10 1400
ibs. in. {11.0N:m) insert the valve with

spring and pin.

7. install the float and fioat axie on the support
brackets of the throttle body. With the
throtiie body horizonial and float side up,
check the operation of the float 1o be sure
that the hinge and axle do not bind and that
the float moves. Adjust o acquire 1/47
{8 mm) clearance between the float and the

carburetor b&fﬁy {Ses Figurse 4}.

: o .
8. install the throtile siop screw and spring.

Adiust the screw to open the throttie s % giﬂ;&
iy, but not far enough 10 uncover the Num-
ber 2 igle discharge hole. (8ee Figure 7).

[61]




o Install the idle adjusting needie and spring.
Serew the needle in {clockwise) until it seats
lightly, then back it out two turns as a pre-
fiminary idle adjustment.

Assembly of Bowl to Body

1. Assemble the washer on the main jet screw.

install the fuel bowl.

Screw the main jet intoc the throttle body
noss with a 1/27° wrench. Tighten to 100

ihs. in. (11.0 N:m}. Next, install the high
speed adjustment needle. Turn the adjust-
ment screw in (clockwise) until it seals
tightly, then back the screw ocut 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 i dion . st to 2iurnsopen
Floatseliing .o oy 0.8587(18.5 mm)
it the engine will not operate with the above

settings, the carburetor may need cleaning or-

some oifher abnormal condition exisis in the
engine.

To remove the carburetor from the engine:
1. Remove the air cieaner assembly.
Bemaove the throttie and choke linkage from
the carbureior.
Remove the crankcase breather hose and
fuel hose.

N

S))

SAFETY WARNING: The fuel hose and
carburetor will be full of gassline and
some spillage will sccur when the fuel
hose is removed. Gascline is exiremely
flammable and highly explesive under
certain conditions. Do net allow open
tlames or sparks when performing any
maintenance function or repair involy-
ing gasoline, v

4. Remove the two screws mounting the car-
puretor to the oii filler base.

NOTE: Some solvents and cleaners will
damage the synthetic rubber paris used
in the carburetor. if you are in doubt
ahout the solvent you are using, test an
old partin itand cbserve the resulis.

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

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

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

Bemove the bow! screws and remove the bowl. &

Remove the float lever pin, the float and inlet |
needle can now be removed. Inspect the inlet §
needlie and seat. The inlet seat cannot be removed
from the carburetor body. I it is damaged the
entire carburetor must be replaced. The inlet
needie can be replaced if it becomes worn oF
damaged.

Syamine the ihrottie shaft, choke shaft, fast
idle lever and carburetor body for wear. These
parts cannot be removed. from the body. . re-
placement is necessary, the entire carpuretormust
be replaced. rF :

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

_inspect ail parts anc¢ replace any that are
damaged or worn. Always use new gaskets and
S0 rings. :

_SAFETY WABRNING: When replace-
_ment paris are required, use genuine
OMC parts or paris with equivalent
characteristics including type, strength
and material. Failure to do so may result
in product melfunction and possible in-
jury to the operafor and/or bysianders.
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THROTTLE STOP SCREW

“0” RING
// WASHER
"
€.
AIR CLEANER 6 __-SPRING
-~ R )
CONNECTOR ™~ T IDLE MIXTURE SCREW

~&

& LIMITER CAP

FUEL HOSE FITTING
{NOT REMOVABLE)

AIR CLEANER BRACKET

|
i
i
§
i

The correct float setting s 0.857 (188 mm)
from the botiom of the float 1o the bow! mounting
surface. Hold the carburetor in an inverted posi-
tion io check this measurement. The float is not
adiustable and must be replaced if necessary io
obiagin the proper setting. .

Assembie the carburetor using all new gas-
kets. Be sure all gasket surfaces are clean. instail
carburstor on engine, reinsiall breather hose,
choke cable and connect the overiravel link,
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Before installing air filter, check the choke
cable adjustment o be sure the choke plaie-closes
compiletely. .

NOTE: I 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 elpow with a file to provide clear-

ance. Caution: Do not remove more than
0807 (1.52 mm) material,

SAFETY WARNING: The throttle must
close freely. Actuaie the linkage several
times to be sure throtile returns io the

=

idle position without restriction.

The U.8. Environmental Protection Agency

{USEPA) regulations require that vel icle exhaust

emission be within certain imiis as stated inthe

Federal Register dated Wednesday, January 5,
1977, Part i, Air Poliution Controi. The Keihin
Carburetor used on ‘‘On-the-Road'’ vehicies
manufactured between January 1, 1978, and the
start of the 1980 model vear is designed 1o meetl
these standards.

1+ will be necessary 1o check and set exhaust
emission levels whenever the carburetor is
reworked or replaced. This is accomplished by
using an exhaust anaiyzer 10 measure the level of
carbon monoxide. One type of analyzer is SUN
model EPA-75.

Following is the recommended carbureior
adjustment procedures:

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

2. Make sure the choke is compietely off.

3. Adiust the throttle stop screw 0 provide an
engine speed of GO0 R.P.M.

4. Connect the CO meter.

5. Remove the limiter cap and adjust the idie
mixture screw to give a maximum CO read-
ingof 1.5%. S :

&, Install the limiter cap with the siop tab
“pointing straight up. Any adjustment made
within the range of the limiter cap will re-
'suit in an emission leve! that complies with

ihe Federal Reguiations. ;
For this engine the HC {nydrocarbon) levels as
stated in the above mentioned Eaderal Hegula-
tisns are met when the CO levels are maintained

within the limits specified. :

2

The fast idie should provide an engine speed of
00 to 2.000 RPM. Adiustment is made by care-
e

1,80 2z,
fully bending the throttie stop bracket as shown:

Adjust the overiravel fink, if required, tc ob-
s2in 3700 to 3800 RPM with the throttle fully
opened.

Sy

FIGURE 12

1. Throtile Stop Bracket
2. Engeged Position

Figures 13, 14 and 18 iilustrale the function o
the Keihin carburetor in ihe various throttie
nositions. .

IDLE MIXTURE SCREW CRIF

IDLE DISCHARGE PORT

STARTING (CHOKE)

FIGURE 13
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FIGURE 14
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FIGURE 16

FUEL FILTER
i

An in-line fustl filter is focated either-under the
left side of vehicle frame (Figure 17) or under the
seat (Figure 18). This filter removes foreign
particies from the fuel and should be repiaced
twice a'year. To replace, unciamp and slide hoses
from filter. Install the new filter with the arrow
toward the fuel hose leading to the carbureior.




FIGURE 18
FUEL PUMP

Al 1978 and tater modeis are equipped with
eleciric fuel pumps. Early 1878 vehicies have the
style of pump shown in Figure 18. This pump
cannoct be repaired if defective, a Fuel Pump Sel
#884766 is required if replacement is necessary.
This set includas the later style pump as shown in
Figure 20. On models 898447, £08507, and 898547
the pump is mounted on the chassis frame near
the fuel tank. Figure 21. When service or replace-
ment is reguired, it is recommended that Fusl
Pump Relocation Set #885058 be installed 1©
position the pump near the rear of the fuel tank.
Tigure 22. This set includes only the parts needed
+o relocate the pump, if a new pump is needed it
must be ordered in addition to the sel.

i+ has been established that some of the sarly
eleciric fuel pumps produced excess pressure
which causes crankcase dilution and spark plug
fouling. if this is suspected, a fuel pump pressure
check should be meade.

Connect a pressure gauge belween

ing a tee fitting. The
pump must be pumping fuel to obialn an accuraie

5t & i

ire check. Be sure the &l
t

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

A good pump should provide 2vs 1o 3 P8
pressure within this range cannot be obtained, the
fuel pump must be replaced.

FIGURE 20

£
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TIMER AND §{}¥;€%%‘é$8 %%“%%‘iﬁ%iji
The timer contains a seiof sem%s 2 ccwde’}s»ﬁ{

and cenirifugal advance wmghis and *s designed

1o allow voltage o pass from the coil s the saa{k
% ug at a preset time. The governocr coﬂ*m;s %m

PN of the enging.

Remove the wo nuts, lock washéfs and
siamps that secure the éémar assemsig Next, use
a7/18” eeep socket 1o remove the studs holding
the governor base i¢ the engine. Gently puil the

i

"(,3

e

e

Figure 1)

“FIGURE 1

The unit at the left in Figure 2 is the on-road

governor and timer assembly, the unital the righ
‘s the off-road or Turf Truckster timer and
gsvem{}{ assembiy. QG th governors may be ad-
iusted to limit engine RPM.

The unit at the right side of Figure 2 will allow
the RPM ‘z {}e controtled from “%ﬂe operator’s seal
and is most useful when using the power-take-off
or other special atiachments.

Remove the timer cover retainer and cover.
emove the gswmsf spring and the gasket be-
syeen the governor body and the crankease. Dis-
ard the gasket.

ppe

C”)

Use a 5/38277 {4 mm} punch fo remove th ;'
pin from the timer drive gear and drive shaft. B
move the gear and sz}mza thrust washer locale
hetween the governor timer gear and the inner
bearing {wgwn 35

QL(DW

D
-

Next, use the punch o remove the roil pin
nolding the governor spool assembly to the timer

i e
nase.

mA

timer amﬁ governor assw;i:sy s’sz‘azgm up. See

EIGURE 2

The timer assembly may now be pulled from
governor housing. Remove and discard the
i rsaske*

wied

IMIER ASSEMBLY

inosen and. remove condenser and Dreake
point wires from the terminal screw.

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

Remove the YE” ring
nousing on the shait ema%
from ?%ze housing.

from beneath the timer
remove the timser shalt

2,

Remove and discard the seal located in ihe
timer %%aaswg Whensaver the timer shaft is
removad from the timer housing, the lip of the ssal
wil! roll or be cut by the “'E ring groove in the
timer shaﬁ {See ?—" igure 4.

A new bearing and seal should be installed.
This ssai may become hard or cracked and allow
oil %o enter in and around ihe points, condenser,
etc. Oil deposits on the points will cause them {0
arc and burn.

%.,ese e flat machinad bar o press the beaving
out ing

:?

‘?‘%:ege is an oil return hole between the bearing
and the seal in the timer housing. This allows the
ol emema tmm'gh the needis aeazmgs o return
to the crankcase. Use & small wire to clean this
return passage.

f
t
ol



TIMER SHAFT

gy
—

GURE 3




Disconnect the timer weight springs from thae
hase of the breaker cam. Remove the snap ring
from the upper end of the timer shaft and {ift the
cam from the shail. : i

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

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

Thoroughly clean and check all timer paris and
replace those that.are worn of damaged. ,

Once all paris are thoroughly cleaned and ih
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 8. 1t is important
to note that parts can be instalied eilher way
nowaver, when instalied incorrectly, ‘the ignition
timing whinot advance properly. L

install the timer weight springs with exireme
care. Do not over-stretch the springs or distort
them in any way. o

The timer weight springs must also be in-
staiied correctly. {Figure 7).

FIGURE S

INCORRECT

GOVERNOR ASSEMBLY

Make a visual inspection of the entire governor
nefore 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 tlathead screws and the
base plate screws have rounded heads. Do not
interchange them. ‘ ‘

"memove the two screws holding the fork to the
cross shaft. Observe the position of the governor
thrust bearing and washers. Remove the governor
weight assembply and the governor '8pooi. {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 spoo! 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 nct inter-
change the thin and thick washers.

© On reassembly, make sure that the fork, which
nas 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. {.ubricate 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 aitered in any
manner io increase speeds beyond de-
sign operating Himits.

SAFETY WARNING: Check all wiring
to be sure it is routed and secured prop-
erly. The electrical sysiem can cause
sparks which couid igniie gases or ex-
plosive materials.

4 3
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STARTER SYSTEM
Descrintion ' -

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

(PLUNGER . wINDINGS

MOTOR
TERMINAL

B~ =3 earTery
=  TERMINAL

// CONTACT DISC
SPRNGS |

FIGURE 8

The starter-solenoid, Figure @, closes the cir-
cuit through a movable contact disc which sirikes
two terminal contacis thal are connecied in the
starter motor circuil. The solencid winding, when
energized, exerts a magnetic pullon the solenoid
plunger.causing it fo move the coniact disc against
" the terminal contacis. ;

The starter motor drive is disengaged when at
rest and.ds made o engage the gesr on the fy-
wheel by the rotation of the starter molor-arma-
ture. When the-engine has staried, the starter
pinion is driven faster then the starter motor shalt
and becomes disengaged.

Maintenance

The only starter motor maintenance reguired is
periodic iubrication -of the starter drive. No
periodic lubrication of the starter melor or main-
ienance of the sclencid is reguired. Starier motor
need be removed for reconditioning only every
1000 hours or ¥ the following tesis indicate that
the starter is not opsrating properiy. if the starter
motor does not crank the engine or If it cranks too
slowly, check the batlery cables and connections.
inspect all wiring connections in the starter ciroult
to insure that they are clean and tight. Proceed
with the following tests if additional trouble
shooting 18 necessary.

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-
irical component'in the startercircuit and can be
performed without removing any components
from the engine. Starter motor tests are used io
determine starier motorconditionand mostcan be
performed without removing the starter from the
engine. IMPORTANT: Ali starter circuit testing
mus!i be done with-a fully charged, "1 2-volt battery
that has-been load tested to assure ' itHis in-good
condition. ‘ e

Starter Circult Testing

Starter Motor Amperage Draw Test

1. Ground spark piug 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 1o START and cbserve
amperage reading with engine cranking.
Current should be between 75 amperes
minimumand 140 amperss maximum after

Jinitial surgel

m ~TEST AMMETER
N/ .

e

PR

L
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STARTER WOTOR ——l’

e GHITION SWITOH

e SOLENOID

BATTERY




ieast two minuies.

NOTE: DO NOT operate starter molor
for more than 30 seconds at a time with-
sut pausing to aliow motor to cool for at

[ mTEST VOLTMETER

Starter System Voltage Drop Test

4
[

By making a systematic check from the
positive battery terminal through the slart-
ing circuit and back to the negative batlery
terminal, any component or electrical con-

“nection having excessive resistance, thus

causing high voitage drop and subseguent
nard starting, can be pinpointed. Figureiz.

o 5
WM:K%S ré
,;§
I
STARTER MOTOR —— s B et
e
4
_—

IGNITION SWITCH

SOLENCID

e S Py

¥ g R |

5
p— e

4

BATTERY

Y

s

FIGURE 11

Starter Moior Available Voltage Test

H
-

Gy

L

. Turn ignition swilch ©© 57
siimeter reading as .

inspect battery and cables 1o make sure that
patiery has ample capacily for cranking.
Engine must be at normal operating tem-
cerature when test is made.

Ground spark plug high tension isads 80
ihat engine can be srankad without firing.

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

TART o crank
enging and observe v
guickly as possibie.

i starter motor turns engine
¢ranking speed with a voliage readin
sween 0.5 volis minimum and 10.5
maximum, starter motor is satisfactory. i
availabie voltage reading at the starier
motor is low, review the following chart tor
probable causes.

g
2

£-,25 VOLTS

e /—‘ STARTER MOTOR

T

ey meler, ) %

] 2 vouT |
i

: { BATTERY |

 S——

2.

{3

. Clean and retighten, or repiace,

FIGURE 12

Ground ‘spark plug high tension leads 50
that engine can be cranked without firing.
Connect voltmeter and turn ignition switch
15 START io crank engine. By placing voit-
meter leads against battery, solenocid anc
starter motor terminals rather than against
connecting cable ends, each connsciion can
be tesied for high resistance along with
component.
¢l any con-
nection, cable, or component having greater
than specified voliage drop.

Starter Motor Testing

The no-loacd test is used to determine guickly
the general mechanical and electrical condition of
+he starter motor. The stalled torguetestis used o
determine whether or not the starter motor has
sufficient torque o crank the engine for fast
starting.

Ln




’*éo—mad Test

1. Connect starter with an-ammeter in series
©oodoa 12 volt sources Figure 3. Use a ia-
chometer or r.p.m: indicator to indicate

armature spesd:

- Ammeter should indicate 43 amperes maxi-
mumy ripemuindicator should indicate 8000
rpam.oeminimum. The  voltmeter oshould
indicate 10 volts minkmum. i reaagfzgs are
not as specified, check for umsﬁmg in starter
or fallure of wmdmgs

s

NOTE: If motor smokes or gets hot in-
stantly, siop testing; disassembie start-
er and check for shorts. Use only a fully
charged 12-volt battery. when . makine
stalled torque test. Obtain readings a.
rapidly as possible to prevent starier
overheating. Allow sufficient time for
starier {c return {o room temperature if
it Is necessary to repeat stalled torque
test.

§ (
] .

E & wOLT

} 8«? ?EPY VO;..T’V?... H 5"\

.
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AMMETE?

FIGURE 13

=+ o,

{2 WOLY
BATTERY

; VOLTMETER
i
LS U —— ?

STARTER a%o*%’oa-»é\ g\\?j 1,@

NOTE: If starter motor turns siowly,
smokes after avery few seconds of run-
ning, or gets hot instantly, stop testing.
Disassembie starter and check for
shoris,

Stalled Torgue Test

1. Connect a2 volimeter between th
wrench to stall motor amcfzars
connect starter azze%ei hrough on ammeisy

3

to & 12-volt baltery.

&
terminal and motor frame. Using g torgus
Fig

2. Voltmeter reading should be approximately
4 volis during this test. Torque shau?d be a
minimumof 36 Ibs in. or 3ibs. fi. (4.1 Nimy)
and current should bz & maximum 0‘? 2’?{3

amperes

O
i
Cre

FIGURE 14

Check each armature coil for open circuits
pyrotating torque: wrew‘h handie through a
180 degree arc after intitial torque reading

has been noted, This mgs? be done quickly.
?azfq% should be uniformythrough this are,
although reading will decrease slightiy each
time brush moves from one commuiator
segmeni o another. If an appreciably wide
area is found in which forgue is very low,
disassembie starter and check armature.

v

ok
2

pection of Starter Motor
Check armature on & g'sw er for sé“@{?ecf

&,
i

wnchy e

turns. Follow operating gia&;ui}uw
nished with armature growiler for pmpe{
test procedures. Clsan between commuta-
or 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 hoiding other continuity
meter lead on the armature core or shafl.
An indication of continuity means thal the
armature windings are grounded and arma-
ture must be replaced.

Check armature for open windings by using
a testmeter. Measure resistance belween
adjacent commutator segments using Lo
OHMS scale. Rotate leads around entire
circumference of commutlator. 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

?A)

dirty or show signs of wear, turn commu-

tator in a lathe until surface is clean and
smooth. L ,
5. Inspect armature insulation for indications
of overheating or damaged windings. Clean
off any deposits of carbon which may ¢on-
tribute to later failure of the windings.

NOTE: Starter wmotor  cemponenis
should not be washed off in cleaning
solvents. Most solvents will soften var-
nish insulation used on armature and
field wingings. All starter motor com-
ponents can be cleaned adequately with
a clean cloth or soft brush. Cleaning end
heads in solvent may dissclve the oils
that have impregnated intc the arma-
ture shaft bearings. [ these olis are re-
moved, bearing or armature ‘shaft wear
can be expected. Cleaning of armature
in soivent will leave olly residue on the
commutator segmenis causing -arcing
hetween the commutator and brushes.

the gear by centrifugal force when the starier is
put into operation. o SR
Lubricate the starter drive with a sclution of

fast-evaporating, non-flammable solvent and

powdered graphite mixed to the approximate con-
sistency of 20-weight oil.

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

Never use oil or grease on the starier drive.

Connect the starter to @ 12-volt battery 1o be
sure it is operating properly.

Starier Gear Replacement

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

Brushes ;

1. Inspect the brushes; replace if worn to 2
length of 147’ or less, damaged or cracked.
Replace brush springs if weak.

inspect brush springs. Springs shouid have
2 tension of 32 t0 40 ounces (896 10 1120 Kg;
with new brushes. Measure with a spring
scale hooked under the brush spring at the
brush. Pull the scale on & line opposite the
line of force exerted by the brushspring anc
teke the reading lust as the spring leaves
ihe brush.

Starter Drive

[

Ciean, inspect and replace any worn paris.
Special care must be exercised in reassembling.
The starter drive gear can be assembiled to the
worm drive only one way. The poppet bution hole
must line up with the button. if this alignment
is not acguired upon the first instaliation of
the starter drive gear, remove the gear and tn
to the next spiral until the proper location (s
obtained. There are three spirals in the gear. The
soppet bution will release itself from the hole in

Place flywheel with the fins down on a flat
surface. Between two teeth of the ring gear, mark
‘and driil two 11/32" {8 mm) diameter holes into
the steel ring gear. These holes should be about
3/8" 9.5 mm) deep, or 50 that the point of the bit
will just begin to protrude through the other side
of the stee! ring gear, see Figure 15 for iocation 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 fiywhesl.

By heating in an oven to approximately 880° F.
{288° C), the new ring gear wili be sufficiently ex-
panded so that it can be fitted to the aluminum
fiywhee!l. Beveled or stepped side of ring must go
down. Apply pressure to the ring gear while al-
iowing o air cool to assure proper seating.

NOTE: Temperatures above 580° F.
{288° C} will reduce the hardness of the
gear and shorten the service life.
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" Clutch Overhaul

Remove the engine and clutch assembly from
the vehicie, . : ,

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

throwout bearing from the ¢luich

; FIGURE 1
Sernove ihe strews securing the cluich pres-
sure plate assembly to the cluich drive plaie, two
from each clutch release arm bracket. See Figure
1. The pressure plate and disc ¢an now be re-
moved from the cluich housing. Bemove the
retaining screws from the drive plate and remove

Tl

7

from the cluich drive hub. It I8 not necessary {0
remove -ihe-housing from-the engineorthe drive
hub from the crankshafl when performing a clutch
pverhaul. @

inspect the condition of the throwout bearing
and the pilot bearing, also the release arms and
the splines of the-discovinspect the face of the
pressure plate and the drive plate. Replace any
worn or damaged parts. 1t is pot advisable fo
retace either the pressure plate or the drive plate.
Worn parts shouid always be replaced.

When performing acompletegiutch overhaul i
is always advisable to replace the ciutehiiining or
dise, the pressure piate springs and the throwout
bearing. When replacing the clulch linings note
thai each rivetsupports only one lining, while the
nexi rivel supports the opposite lining. This stag-
gered sequence is followed around the compiete
circumference of the disc.

Mount the drive plate 1o the drive hub, besure
retaining screws are securely tightened. install the
pilot bearing and the refaining ring. With the
release arm brackets, armsand springs assembied
to the pressure plate, install the pressure plale
and-disctothe drive plate. insiall all serews but do
not tighten. Insert a pilot shaft aligning tooi or
transmission main drive gear through the disc into
the pilot bearing and tighten all the pressure plate
retaining screws.

e
%,
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THROWCQUT BEARING




Pack the recess on the inside of the throwout
bearing collar with lithium base grease. Figure 3.
Position the throwout bearing and secure it by
instaliing the retaining clips.

FACK THIS
RECESS

FIGURE 8

ADJUST RELEASE ARM SCREWS TO CB-
TAINEQUAL TENSION ON PRESSURE PLATE
SPRINGS.

Repiace the ciuich cover.

The engine and the cluich assembly are now
ready to be replaced in the vehicie.

%%%ﬁ%% 4

1. Lock nut 4. interinck spring
2. Yoke 5. Spacer
3. Return spring 8. Washers

Cluich Pedal Adjustment (Radial Frame Haulsters)
Cluich pedal adjustment is made by moving
the adjusiablie yoke at the eng of the clutch rod.
Adiustment should be made so that the pedal has
from 177 to 11747 {25-31 mm) free travel

Clutch Pedal Adjustment (Except Radial Frame
Haulsters)

Cluteh pedal adjusiment s ma{fe by .moving
the adjusiable yoke at the end of the clutch rod.
Aéﬁgas "{mm should be made s0 that the pedal has
from 177 25 mml o 147 (82 mm) fres travel.

%3%—3;*: 5

1. Clutch Adjusting Yoke = 2. Leocknutl
3. Ciutch interiock Swiich

SAFETY WARNING: To insure propsr
cluteh interiock switch function, all paris
st be correctly posttioned.

?
of sar%s M{é ﬁ?af{e 3““ i Q&%’?S a:e
reassembled in thelr proper position.

SAFETY WARNING: if the enging will
start without depressing the cluich
pedal, the cluich interiock switch should
be adiusted Immediately o prevent
unexpected operation of vehicle upon
stariing.




Cluteh interiock Switch

The cluich interiock switch prevents the engine
from starting unless the cluich pedal is depressed.

Adiustment (Radial Frame Haulsters}

Adiustment is accompiished by moving the twe
éeﬁqkmg nuts on the switch threaded shafl so the
switch comes “‘on’” when the clutch pedal is be-
tween /87 Smmland 7/8 {22 "ﬁ‘ﬂ} of theendof
its downward travel. Measure by placing a ruler
perpendicuiar {o the spec%a% arm and measuring to
the front of the siot in the floorboard. Check to be
sure switch does not come “‘on’’ when theclutch is
engaged. Figure 8.

Adjustment (Except Radial Frame Haulsters)

Position switch and brecket assembly on power
frame, Torward or back, as reguired so the swiich
comes ‘‘on’’ when the ciutch pedal is the following
distance from the floor mat:

% Bmm)to % (19mm) on 3 whesel Hauil-
sters

27 80mm) to 3 78 “fzm}s on 4 wheea Haul-
sters

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

The ciutch should not engage until the cluich
pedai arm is above the upper ésmenswna% Himit
specified. Figure 8.

TROUBLESHOOTING

Ciuteh Slips

1. insufficient pedal travel, linkage adjust-
ment needed

2. Worn cluteh Hining

3. Ciuteh lining contaminated

Ciuich Wikl Not Release

1. Clutch facing adhered to clutch plate by
ice, chemicals, sic.

Clutch Chaliers

1. Warped ¢luteh disc

2. Uneguat adjustment of cluich release arms

3. Broken or damaged clutch lining

4. Broken or loose engine and/or transmission
mounis '

-y
-y
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FIGURE Y

Disassembly

1.

2.
3.
A,

(44}

'65’3

Drain lubricant fromtransmission and ciean
case with a soivent '

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

Remove front and rear bearing relainers.

Figure 2.

RETAINER

FIGURE 2
Remove both iapered lccating pins from

sase. See A in Figure 3. .

Position transmission so tha t power take-off
openin =% fact ng down.
Semsv the eight (B} retainin
{6} retaining screws thai
halves together.

Separate the two halves. Do not inse
100} between case halves. Use hammer on
separating iabs. Figure 4

Remove the shifter afms from the shifter
lgvers.

ing nuts and six
oid the twe cass

(/)
’”‘“
e
S'))
o |
b

10, Usinge s%:raégh‘* puach drive out the shifter

lever retain

FIGURE 8

ing spirol pins. Figure &

SEPARATING TABS4 PLACES

FIGURE 4

FIGURE &

o

@0



11. Remove  shifter levers, interlock sleeve,
bails, spring and spacer. Figure 8.

FIGURE 8

12, Lift put cluster gear assembly and main
drive assembiy. :

13. Separate main drive gear from main shafl
assembly. ,

14, inspeci caged ball bearings and needie
bearings of main dr ve geaz. Beplace if
necessary. ,

15. -Remove ciutch SEeeve and %?;e three shifter
plates.

18. ‘Remove the feéavmg ring %é";aa reteins the
second and high hub o the main shafl

Figure 7.

Remove ihe second and high hub, svn-

chronizer ring, second gear, and iow ang

reverse gear from the main shafl.

inspect caged éaii bearing on en =:§ of main

shaft. Replace if necessary.

FIGURE 7

Q:)
[

Gears

<Wash gll-gears In a cleaning solvent. Inspect
for worn or chipped feeth. it is advisable fo slide

egach gear onic & new shaft so that the sxacl .-

amount of wear may be determined.
Bearings

To wash 2 bearing, submerge # in & gleaning
soivent that is freeof dirt. Rotate the bearings io
wash away any oil and dirt. Dry \éhe éea(%ngs
thoroughly.

Bearings must be handled m%?z sa%ﬁe Yirap
them In g clean \,setﬁ or paper i}ﬂ%is %he}f are
needsd.

SAFETY WARNING: When using com-
‘pressed air fo dry the ball bearings, de
~ not aliow the bearings o sg;m fgeeég in
“the race,

Sa*e?*%’f%y examine each bearing for cracked
races, worn or scored balis;

Transmission Case

Examine the surfaces of the bearing recesses
in the transmission case for wear or scoring which
would indicats that the bearings have been re-
voiving i their housings. Examine ihe case for
eracks or other damage. ,

Jsing a lacguer ‘thinner "or other suitable
scivent, remove old cement from mating surfaces
of both transmission halves. IMPORTANT: Never
use a scraper orany tool that will mar the surfaces.

Assembiy
1. Install 2 new 07 ring on each shifter lever,
!

~insert the second and high shifter lever in
the transmission half,

NOTE: “0V ring 35 ;ns%a;;a@ in groove
nearest %’;@ ihreaded end.

Lubricate *'Q7 ring for sase of insiaiiation.

2. instell the interipck siegve, balls) spring

and spacer, and position transmission half

as illustrated in Figure 8.

insert the other shifter lever into the hous-

ing, bul before pushing it all“the way in,

insert & 0187 {048 mm) feeler gag.sga be-

tween the top ball and the shifier lever.

Then push shifter lever in. Figure &

4. Check interiock sissve for vS’YG‘C? olsarance
in all four gear positions. Figure 10

8. install shifter lever spirol pins with siots
toward the threaded end of the shifter
levers.

[
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P.T.0. GEAR
§‘1
|

PT.0. SHAFT

OTRING

, ; HIETER LEVER
P.T.O. CASE /s IFTERL

SPACER WéSi%E?:

Cil BEAL

PN

(EVERSE IDLER SHAFT ’
REVERSE IDLER GEAR
THRUST WASHER : 2 :
./ SYNCHRONIZER RING )T T MAINSHAFT
oy | o O COUNTERSHAFT

B UB, SECOND AND HIGH
SYNCHRBONIZER SPRING
___CLUTCH HUB SLEEVE
SECOND AND HIGH

MAIN DRIVE GEAR BEARING
MAIN DRIVE GEAR

RETAINING RING THRUST WASHER

. SHIFTER FORK, LOW AND REVERSE
EXPANSION PLUG
INTERLOCK SPR%N{}%
INTERLOCK SLEEVE / SHIFTER LEVER,

LOW AND REVERSE
INTERLOCK BALL w\/ OW AND REVERS

*O" RING

SHIFTER FORK, SECOND AND HIG

SHIFTER LEVER, SECOND AND HIGH

SHIFTER ARM
FIGURE 12
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END OF EACH SPRING TO BE ASSENMBLED N saME
SHIFTING PLATE WITH FREE ENDS AS SHOWN.

SHIFTING PLATE (3 REQ'DY

SYNCHRONIZER SPRING
(2 REQDY

THIS SIDE AGAINSY
RETAINING RBING

HUB, SECOND AND HIGH

CLUTCH SLEEVE, S SECOND AND HIGH

FIGURE ¢

Bizin Shelt

£3

Press ball bearing onte main shaft. Assambis
1o the main shaft the following paris n seguence
Hlustrated In Figure 12%

Low and reverse gear

Second gear

nyzc?yea izer ring

Sync*&m%;ze* unit assem.fiy

Retaining ring

After installing these paris on the main shafl,
Qe second gear.assembly must be freelurning on
he shaft. Low and reverse gear must be free
liding on the external spline of the main shaft.
u‘m cate synchronizer unit parts with engins ol ,
Presst ba% bearmgs onte main drive gear assembly MINIMUM CLEARANCE 005" (0.18mm).
with oil slinger between shouider of main drive : ; - ,
gear and ball ?egrmg, Press vage{i needle bear- ‘ FIGURE 18
ings into end of shaft. instelbsynchronizer ring. . = =
Assemble main shaftio main drive gear assemu%y

install the assembly into the transmission half.

P

{'”*(/) twh

e

. Check clearance belween bronze synchro-
nizer ring (both rings should be checked)
ar%é gear. A% %‘%f‘*&g?‘ {ransmission w;%% func-

tion properly as long as there is clearance
at this point, it is advisable ic replace the
synchronizer rings if the clearance is less
than 008" (0.13 mmj. Figure 16.

o

Position counter shaft and reverse idler
shaft so that end sicts are ocutside the rear
of the case and facing each other. Figurs 17,
Lubricale ail gears and bearings. FPosition
shifter forks as shown in Figure 18.

9]
]
h
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FIGURE 18

Place a bead of Minnesota Mining Sealer
No. EC847 approximately 1/87 (3 mm) widse
on one of the transmission haives. After the
ssaler has been applied, the iwe fransmis-
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
hajves.

Insert two retaining screws and nuls unti
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 patiern starting with the screws
next to the locating pins. Use the same pro-
cedure for tightening the screws to the
recommended torque specifications. Figure
18

.

. After the halves are fastened together, re-

3

move the excess sealer from the front and
rear machined surfaces. These are gasket
surfaces and must be free of sealer.

ALL SCREWS AND NUTS MUST BE TORQUED

FIGURE 18

ok
e

fiu

2.

- sembi

. Install countershaft and reverse idler shaft

iockplate, Figurg17. The lockplate must be
centered, Do not instgll rear bearing re-
tainer.

. Coat expansion plug OD with sealer 3M

$EC847. install in front countershaft hole
and set. Rear of countershafl must rest
against & flat solid surface so that when
expansion plug is being set countershalt
wiil not move.

instell 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 instaliing.
Torgue.io specifications, P

. Placea small amount of grease between the

dual lips of the rear seal. Insiall coupling

or driveshaft carefully so that the oil seal is

not injured. Ascertain that spacer washer
is instailed between the rear bearing and
coupling (Figure 17). Use flat washer and
special lock nut. Torgue 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 ceniered
between the low gear on the cluster and the
reverse igler gear. ' N

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

Shift into gear {reverse, jow, second and
high). ; ‘

When in gear, the transmission must drive
through without binding. Check 1o make
ceriain the transmission cannct be shifted
into two gears at the sams time by attempt-
ing o move both control levers out of
neutra! position simultaneously or by alb-
tempting o move one control lever when
the other contro! lever is shified into gear.

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

IMPORTANT: When power take-off as-
is used in conjunclion with this
transmission, use .003 o 008 (£.08 o
0.13 mm) thick gasket. When the side cover
is used, use 1/18" {1.58 mm)} thick gasketl.

iﬁi;f!
"
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TROUBLESHOOTING

‘Leaks O

3

Cilleve! too high
Gil too thin

Low grade oli—-oll foams excessively
Leakage at rear ol seal because of wear or
loose bearing

Drain anéﬁo; filler plug damaged or loose

- Orack intransmission case

Shifter §eve{ O rings damaged or worn
or-instalied in wrong groove

Power take-off or opening cover loose or
gasket damaged ,

Power take-off case or opening cover re-
taining screw {upper front) will ieak if im-
oroperiy-seaied or has not-been sealed.
Leak between case halves due io.improper
sealer cor marred mating surfaces or
unmaiched-case halves

t.-Oilreturn passage in front bearing retainer

clogged

Frontor rear beering retainer loocss or
gasket.damaged

Expansion plugs in front of transmission
darmaged or improperly instalied
insufficient amount of sealer on spirol pins,

Siips Out of Low or Reverse

1.

Mo mp e

Shifter linkage travel incomplete dde i

excesswe wear or need of adjusiment
interiock spring s weak or broken

m%er%sck bali broken, worn or stuck

Notehes on shifter lever worn

Shifter fork worn

Shifter lever w‘{aézziag pin broken

Worn low and reverse sliding gear

Stips Out of Second Only

1. Second speed gears worn
2. Synchronizer ring teeth that engage second

gear are worn

*

:‘“W’f‘j

oo

o0 =~

O® N oms ©
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Gears Clash When Shifted | |
. Mzsaizgﬁmem bet veen transmission  and

ciuich housing
'Qragsmg ciuich
‘Symhmmze rings worn or éafﬁagecé
Second and mgh hub locse on main shaft
due 1o wear
Lubricant too he&vy
Shifter plates worn or broken or-not prop-
erly instalied
Synchronizer springs é‘}mkea
Oii level too low

Slips Out of Second or High
. Shifter linkage travel incomplete due to

excessive wear or need of adjustiment

. End play in mein shaft and main gear as-

sembly due to locse front and/or rear bear-
ing retainers or worn bearing housing
foase’’

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

Splines onsecond and high hubs worn
Main shafi splines worn

Main drive gear and/or main shaft bearings

worn

Snap ring that hoids-ciuich sieeve in place
broken

Shifter fork worn

interiock spring weak or broken! inieriock
bail worn or “broken. %s;c%es on shifter
lever worn.

*Cluteh plate’’ pilot beayéﬁg worn

Shifter lever retaining pin broken

Bent main.shaft




Remove PTO shaft, gear and shifter fork
from case.

Remgve shifter arm from shifier lever.
The shifter tever, shifter lever shim, inier-
iock o button-and interiock spring may now

w

POWER TAKE-OFF ASSEMBLY

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

EUES

Disassembiy : ‘peremoved from thecase.
1, Remove expansion plug-from front of as- 2TC Case
sembly. ‘ , 2 Wit " - :
2. Remove snap ring from PTO shaft. See i. Wash case with splvent and inspect for any

cracks;marred-or uneven mating surfaces.

2. Remove oif seal. |

3. Check bearing arnd replace if necessary.

4. Measure the inside ‘diameter of ‘the rear
PTG shaft bushing. The correct measure-
ment ‘is 8884 tfo 83747 (2388 o
23,80 mm). i worn, it must be removed
with a press {Figure 21) and & new bushing
instalied. i1 is not necessary (0 ream a new
bushing to size.

Assembly of Power Take-Off

Regardless of appearance, all gaskets, “'C”

rings and oll seals should be replaced.

Reverse the order of the foregoing procedure

{0 assemble the power take-off assembly, observ-
ing the following:

1. Shifter lever shim, Part No. 812418, is in-
stalled between shifter lever and inside of
case. oo

. Shifter lever end play is .005 to .0307
{0113 to 0.7 mm}. ‘Use one or two shims,
Part No. 808807, between ouiside of case
and shifter arm {o achieve this end play.

3. Shifter groove of PTO gear should face front
- of case. See Figure 20.
Placeasmall amountof greaseon thelipsof
- ibe oil seal before installing PTO shaft.

. Coat expansion plug OD with 3M $EC847
_ seaier before setting plug.

Figure 20.

FIGURE 20

HRE
HOLERMUST BE COATED WITH
SEALER




installing Power Take-0Off Assembiy to install PTO assembly fo iransmission with
Transmission 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, 7

NOTE I, before overhaul of assembily,
foregign matier or metal parlicies were

found in case, the iransmission aise & thicker seazler then mentioned above
must be flushed and checked for forsign shouid not be used.
matter.

Use Permatex No. § on threads of the upper
: front mounting screw ONLY. Figure 20. Teorgue
Coat the gasket surfaces of the PTO assembly screws {c 10-18 Ibs.-ft, {1.2-1.8 Nim}.
and transmission with 3M #EC847 sealer. The PTO reduction ratio 2.45:1.

AUXILIARY TRANSMISSION

Overhaul Procedurse

Drain transmission oil.

Remove drive shaft and coupling.
Disconnect shift rod at transmission fever.
Remove shift positioning plug and spring.

gy

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 puli'main shalt
and shifter collar from differential worm shafi. See
Figures 23 and 24. Be sure all shims are removed
from the worm shafl

Remove transmission case from differential
housing.

With transmission case on a work bench, re-
move expansion plugs at each end of the jackshalt.

See Figure 25. Figure 25

Drive out the roll pin retaining the jackshafl in
the case and drive jackshaft from case. Ses The cluster gear assembly can now be lifted
Figures 28 ang 27. from the case. Ses Figure 28,

(e ¢!
i
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Figure 26

Figure 28

inspect 2l parts carefully and repiace any that
show wear or damage. Never altempt 10 reuse oil
seals or gaskezs,

Ty AUXILIARY
TRANSMISSION

301357
R

DIFFERENTIAL
HGUS??&S*——?
I

i :

: HiM %SR& S

TOLEAVE 0107 T 0207 (C.28 TO 05t mm)
CLEARANCEHERE

Figure 28

Reassembly

install cluster gear and jackshaft, Useone shim
netween clusier gear and rear of case. Install
necsssary shims between cluster geaf and front of
case to provide 005" 10 .032" (0.127 t0 0.812 mm)
end p%aﬁn instalt expansion piugs.

Mountthe transmission case to the differential
housing, using the four 3/87 (8.53mmj cap
screws, fiat washers and new copper gaskeis. Be
sure the pinion flange gaskel is in position.
Tighten screws to 20-25 lbs. ft. (27-34 Nim)
wrgue.

install sufficient shims over the worm shaft,
bet %né “i%e driven gear to allow 0107 to 0207
{{} 25 o 0.51 mm) clearance bebween the driven

gear am; the brass thrust washer when the worm
SQ‘%&?’% nut has been securel y %ig%‘se{zed {Figure 28},
This can best be accomplished gy installing a;a«-
sroximately .07¢7 (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 of
severa! installation and removing operations 10
acouire the desired ciearance. Install shifter collar
on main shaft prior o final installiation as this
collar cannot be installed after the worm nut has
heen torgued. Worm shaft m.é must be tightened
1o 40-48 ibs. i, B4-80 Nom) torgue.

install new ol seal in ge’sagaw See Figure 2%
for proper position,

install the drive gear assembly and the ol
retainer. Be sure the gasket is in position and
cap sorews ars ight.

instail the transmission cover and gasket. Be
sure the shifter fork is seated in the shi i
groove.

install the shifter positioning butlon, spring
and adiusting screws.

In ’:séz *%‘e irive shaft and counling.

Connect shift rod 1o transmission,
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Worm Gear Differential
1. Remove the eight nuis and fockwashers

{four on esach end of axie housing}, which
secure the axle seal retainers and brake
dust shigids, then remove axie ssal refein-
ers, brake dust shiglds, endplay shims and
gaskeis. Keep shims in their respective
positions for reassembily,

Remove both axie shafis, A slide-hammer
puller, Figure 1, may be needed.

z’:%g{z?é 1

Inspect wheel bearings and replace if

necessary.

.. Clamp differential in vise or holding fixture

with the small haif up. Remove the sixX nuts
and boits that haié the axie housing halves
fogether.
Separate the housing halves, Dy iapping
with 2 meliet 10 break the ssaler bond.
The complete differential carrier may now
he ifted from the lower axdie housing.
Remove the inner wheel bearing seals from
poth housing halves.
%ésérg a suitable bearing pulier, remove the
two beagrings from the carrier. g-v,gwe Z.
Flatten the fops of the three lock y§ te5 and
remove ihe six scraws that hold the worm
gear to the differential carrier.
. Using a piece of chalk, mark the position of
the pian e% gears on %ie differential carrier
%‘%aus%% as illustraied in Figure 3.
Remove the two sorews that hold z%";\, planst

£ £
s%’as: reiainers in place.

Bemove the twe planet shaft retainers, four
;:z:cmmi gear si‘*a%sg four planet gears, two
axie gears, '0@{ spagers and éue axie end-
play spacer from the differential carrier
housing., DO NOY M_V;MF ‘%”‘ré% %&5@%%"
GEAR FROM THE DIFF t%»*%@" i. CAR-
RIZR HOU S&u AT THIS POINT.

™y
S &
[
[ Bt i)

ok,

ke

j&

s
o

Figure 3

Remove the four screws %o;dgrg the worm
nearing retainer, shims and gaskets from
the axie ?ssusmg.

The worm may now be removed irom the
housing.

Remove the two bearings and the oil slinger

from the worm. Two clearance noiches may

becut in the ofl 8l mgaz to provide clearance
for 2 bearing puller. Figure 4. Note which
way the oil slinger is curved.

Thoroughly wash all parts in a2 clean

soivent.
Do not remove bearing cups at this time.

Repizcing Differential Carrier

instructions for using Surface Locater:

Following is the gs’s@ef procedure for checking
the distance betwean A and B: All measurements
must be recorded.




Set-up suriace iocgier, Pari No, 880028, as

illustrated in Figure &, Using 2 micromster mea-
sure the distance from the B sideof the worm gear
to the A side of the surface locater, Figure 8.

Figure 4

CHECKING DIMENSIONS & TO

Figure B

Figure 7

Bhim-Adjustment
1. the dimensicn A'to B is

iess on the new
carrier, shime egual tothe difference should

0

Following is the proper g}mcef*‘az'» for deter-
mining the distance between A and B!
Set-up surface locater, Part No. 880028, as

iusirated in Figure 7. Using a micrometer mea-
sure the distance between the E side of the dif-
ferenti
§@ca§ez', Figure 8.
§ N

! carrier and the A side of the surface

Using surface locater, Part No. 880028,

measure from point A o B on oid carrier.
2. Check same dimensions on new carrier.
3. Using surface iocater, Part No. 280028,
measure from point A 1o E on old carrier.
4. Check same dimensions on new carrier.
5. ifthe dimensions AtoBand Ato E are the

[

szme on both carriers then the new carrier
assembly will it into the axie housing with
no shim changés.

be removed from the D side housing and
added 1o the C side. Figure 8.

if the dimension A 'to B is grealer on the
new carrier, shims equal o the difference
should be removed from the C side and
added to the D side. '

i thedimension between A fo £ on the new

® H
carrier is less, shims totaling the difference

betwesn the two must be added o the D
side.

if the dimension A o E on the new carri
is gresier, remove shims egual o the d
Nl

ey

ference from the Dside ©

wv.r

&
*
LY and discard.

Wormy Gear Replasement

Atfter gl dimensions of the gifferential carrier
have been measurad and checked, the worm gear
may be removed from the carrier housing uséw a




¥ shim edjusiment is necessary, remove bear-
ing cup and shims from the axle housing using &
bearing cup puller. Figure 8. Lay on {able as
shownin Figure 8, sothaithey will nol be mixed,
noting which is the C side and which s the D side.

DSIDE

C 8IDE (WORM SiDE)

Figure 8

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

3
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insialigtion of 2 New Worm Gear

1. Hest the bronze worm gear in an oven
not-use an open flame) to 300° F (180
With the differential carrier housing In an
upright position, set the heated worm gear
onto the differential carrier housing with
the chamferad side of the gear down. Num-
hers stamped on the gear should show. Be
sure that the worm gear is seated sguare
and sven against the carrier flange. Allow
to air conl after assembiy.

™

5
E
i

Figure 1D

NOTE: Do not press the worm gear into
place. 1f it does not drop on, it has not
been heated sufficiently or thers is a2
burr or other cbsiruction on'the gear or
housing.

(24

:“”‘d

Center punchosix marks on . the line that
divides the worm gear from the carrier
housing. See Figure 11 foriocation of center
punchmarks.

Rigidly attach differential carrier housing
to the-base plateof z drill press. i is very

important thatithe flat of the worm gear is

nerpendicutar 1o the chuck shaft of the drill
Dress. :

The holes that are i be drilled into the dif-
terential carrier and worm gear should be
/187 in diameter and 1-3/47 deep, Afler
each hole is drilled and before differential
carrier is moved io the next hole, remove
the §/18°! bit from the drill press chuck and
install in its place 2 3/8-18 U.N.C. iap. Tap
the hole 1-1/2 deep. This will insure 2
perfectly straight iapped hole. WHEN
TAPPING, TURN THE PRESS CHUCK OR
TAP BY HAND; DO NOT USE POWER.
Figure 12. Repeat this procedure uniil all
hoies are dritled and tapped.

Thoroughly wash the differential carrier
housing and worm gear in' aclean solvent.
Piace the three lock plates in position, sach
covering two holes, and screw the Part No!
816812, screws, into the differential carrier
housing and worm gear.

NOTE: Part Ng, 818812 is 2z special
machined screw. Do not substiiute
standard hardware in s place.

‘«ét')
[




installation and Repair of Worm

1. Clean the.bearings in 2 cleaning solvent.
inspect bearings and cups for any damage
or:blue marks indicating overheating and
softening of the bearing.
instali the two bearings and ssé slinger onfo
the worm shaft using a driver; and ah arbor
press, press on outer bea{%;%g first. Fit oil
siinger to the other end of the worm shaft
and press the inner %:}earmg éow% tight
aga nst the convex side of the oil slinger.
r-zgwe 13. '

?REV%?}ES RETAINING SCREW LOCATIONS

IMPUBRTANT ~ NEW AT B
%;\TE”“ AS BHOWN
FEAR RETANING B0
EN BUBEESON CARRIER HOUS~
ING INDICATED BY DUTYED LINES

F%Qum 11

1t will be necessary to modify one of the lock
plates due to the fact thal the distance be-
tween two of ihe z'e%a¥n§ng sorews is now

different than coriginally. Tighten screws 1o . o Lo -

o NOTECURY ]
38-45 ibs. fi. (52-80 N:m). Bend corners of , TECURVATURE
) T N " , OF OIL SLINGESR
iock plates against flais aa{i over top of bolt
heads. ‘

8. “install the planet gears and shafis into the

£§§§?5’§’€S§§a§ housing, being sure that the
planet gears are gligned with the chalk

-marks that were marked opposite the gears
before the assemblies were removed. Clean ;
the two B/18" {7.94 mm) screws that hold : ‘:igzzre i
the planet shaft retaipers and treat with ~ : ™~
iock-Tie Seatent; Grade Doinstaib-the lock
plates and tighten to 20 to 25 lbso it (27 1o BEARING
34Ny Wf{}%’%

L
\ /
Q& Z—:\ OlL SLINGER

NOTE CURVATURE

1
is necessary 1o replace the worm shaft
ng dri i

3.
bearing cups, first drive oul the 2-3/2
diameler ox;;aﬂys{z plug located at the rear
of the axie housing. The cup that is pressed

into the rear of the avle %Sﬁsmg can now be
removed using & brass dri

s s The same method can be se{,% {o remove
Figure 12 the cup from the worm bearing retainer

0
¥
N



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

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

8. install worm shaft assembly {

i s’{% m‘o axie housing hcﬁ?
nsert the worm bearing relalner, over

ws{m shaft, into housing opening, using

shim pack and two or more gaskets {with
minimum of one on each side of shim packl.

(4]

oif slinger end

fir
N
i

o}

g

MOTE: Do not lubricate bearings unt
oreload and endmay’ adiustments have
been made.

x

The worm shaft assembly must be shimmed (o
obtain zero end play to a preicad of 5 ibs. In.
0.8 Numy.

Endplay must be checked with a dial indicator.
See Figure ‘z Preioad must be checked by ai-
iacm'zg an in. %@s torque wrench. See Figure 17.
The eusﬁg};ay and Qfeiaaé must be checked and
determined with only the worm assembly in the
axie housing half. The 3/8-16 threaded retaining

SCrews ??{}Si be drawn up egualty and tightened ¢
20 to 25 ids. 1. {27 0 341 ‘:m} *iszqsaée.

skgwy sea ant, Part No. 112008, w eéw of
expansion g} ug and install %'si{:s axie housin

Use SAE 3C ol to lubricate the sm;ws and
p%aﬁe‘{ gears of the differential carrier. install U

rrier into the differential case.

Apply sealant, Part No. 112008, to the small
housing heif and it %’*%smg ‘r%a%ves together.
%f’?‘i?e"’ screws 1o 12 to 15 Ibs. fi. {18 to 20 Nim)

orgue. Under one of the screws, ns%:azi the name-
;;é te tﬁa designates the proper gear ratio

1.

H

Figure 18

Figure 17

insialiation of Axies intoc Mousings and
Ldiusiment

“
H

2.

[V 1

o

. To check axie ends

nsiali axie seals in the ends of axis housing
using e segal driver.

;’ess axie bearing cones onio both axies.
stire the bearing seals against the collar
the axie.

%( axie bear ‘ag cones to fill all voids
nd roflers with fithium base pressure
n grease, aisc apply small amount of
easp o %m axie ssals.

into housing and plece

:
t
L
csition over bsaring cone.

s into position.

ndpiay and bearing adjust-

o by shims iccated belween

ing retainer or brake dust

lange of the axie housing.
iay, instgl *s%"ee whasl

reteiners ss‘ brake dust shisids,

M‘ m o

(?i

g

k(o) u‘) 0O

&
o
o
o
@
(9]
L
“r:s

menti
the whee!l bear
shield and the ¢

“u (

bearing
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shim packs, gaskets and seal relainers with must be L0017 .03 mm) minimum, with

seals, then tighten securely. Tap the end of the sum lotal endplay of both axle shafts
eachaxle with a soft hammer 1o seat the not 1o exceed 0107 . 0.25 mm).

bearing cup. The amount of shafl endplay When holding one.axie shafl, and turning the
can then be determined by using a dial other, overall torgue should not exceed 13 ibs. fi.
indicator. The endplay of each axie shaft 7.8 Nm.

| TROUBLESHOOTING

. NOISEUNDERPOWER HIGH OIL LEVEL IN DIFFERENTIAL

1. Worm shaft bearing bad or adjusted too WITH AUXILIARY TRANSMISSION
tight ' r = : i. Worm shaft oil seal isaking

2. Low oil level S " I - iy e
Pt 0N WILL NOT DIFFERENTIATE
i1, 3 X wid N EAN 5 vud 2 H 1 EATIA "g" 4™ . " iy,
5“3?35 WHEN VEHICLE IS COASTING . Axie shaft froze in carrier housing
1. Worm shaft bearing adjusted iocc icose . Planet gears installed improperly
2. Low oil level ‘

Iy

NOTES
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STEERING Q%&%S”‘?%ﬁé

DISASSEMBLY

With the horn wire disconnected, ramove ¢
horn bution and i wire from the ;> nion s?&m

Remove the steering wheel retaining nut and
Hrthe wheel from the shaft

Ramove the top idier bolt nut and washer and

the gear case relaining screws. The case may now : 5 :
he ;ég% v el ; - that section of the instructions. Incorrect

Remove the driven gear nut. The gear may parts or assembly procedures can cause

3 2 It £ #, 8 ’ .
now be removed by the use of a 1/2 X 20 knogkaff, failure of the steering gear

Remove the lower idler boll nut and washer
and Hi the cluster gear and idler boll from the
lower case.

5,&%:‘5‘?? WARNING: Some components

{.the steering gear on 1878 models are
@sg%%‘%z from other models which alse
recuire g different assembily sequencs.
Be sure o correctiy identify which sivie
of-gear-is being serviced and refer fo

SAFETY WARNING: Inspect 2l gears
and splines for wear or damage. H the

2 £

Both styles of steering gears arg | iiustraied for
ficatio

identification and assembly secuence. Refer io wear or damage is excessive, replace
?easse?sgw section for “'NEW EBs_SéG\f EARS” with new paris. Also inspect the pinien
or "ORIGINAL DESIGN GEARS". Figures 1 and shaft bearing for wear.

2.

INSIDE SURFAC - 818861 INSIDE
MACHINED TO SURFACE
PROVIDE CLEARANCE NOT
EOR 825872 NUT - #MACHINED
IDLER 880552
BOLT
WITHOUT ;
GREASE
FITTING
825572 —
88@%2:‘;@”"%
884721)
MODELYEAR :
TeIDAND 7820 7810 AND PRICR
ASINDICATED HOBIGINAL @25?%%
“HEW DESIGN GEARS™ SEARST

FIGURE 1 FIGURE 2
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PART NO. 884125 USE PART NO. 881188
884721
'{?é@'%’ AVAILABLE)
! NN N 3 I
i \ \ N 2 i
1.812 (46,02 mm) \ N N | 1,720 (43.88 mm)
| N\ \ | NOTE | i@ mm)
% 3 RECESS ~. ,
¥ L\ SN\ N “\\\ ¥
SIDE VIEW
PART NO. 824805 USE PART NO. 818448
(NOT AVAILABLE)
FIGURE 8
CNEW  DESIGN” part numbers 824805, hiave been z‘egia@@ét use shim #818448 inside the

884125 and 884721 are not available for replace-

ment. Substitutions are as follows:
824805 use 818448 (Figure 3}
8854125/8847271 use 881198 (Figure 3).

Locating washer, part number 81

the housing} and hssé‘z ng nut, part

825672, must be %sseé wnea gears @82’3&3

or 884721 are used. CNEW DESIGN” geav

housing in place of %esa*‘m washers. Figure 2,
Either the bushing nut #828872 or hex nut £130541
can be used o secure the driven gear.

The upper housing has i}@%f* f@x *SQ@ i’e provide

plearance for the bhust ;g;;;« £

&

-]

vised heas&g can be sezf
The revised idier bolt é«f ?? w z%‘zsu; 2 lubri-
cation “?%"{é%%‘ég can be used on a i modeis.



USE THIS KEYWAY
FOR MODEL 888518
ONLY

REF. DRIVEN G?:;Cz‘% M
PART NG,
834125
834721
NOT AVAILABLE)

A
,y» I5d
- ;’ﬁ *, \,{; 9,,

LTV

REF. DRIVEN GEAR
" USE PART NO. 881108

;.,

USE THIS KEYWAY
FOR ALL VEHICLES
EXCEPT MODEL 888815

o

REF: ROLLPIN

FIGURE 4

REASSEMBLY - “NEW DESIGN”” GEARS

Place a localing washer, with the knurled side
down, over the hole for the idier adjustment bolt
insert the adjustment boli, add ancther locating
washer on the outside of the housing with the
knuried side against the housing. Secure with a
nut and tighten finger tight. Figure 8.

Place a liberal amount of greass in recess of

dier adiusting bolt and place the cluster gear over
z,zn idler adiusting bolt.

Determine the correct keyway in the driven
gear and install gear. Figure 4. Torque the sieer-
ing bushing nut 40 10 50 ibs. fi. {54 o 70Nm}.
Apply a tiberal amount of lithium-base grease o
the gear teeth and all bearing surfaces.

Adiust the height of the lower nhousing as
shown in Figure 5. Tighien the support mounting
sCrews, R—

Place one iocating washer, knurled side up,
gver the idier adiustment boil. Assemble upper
housing o iower housing. Place another locating
washer over the adjusiment bolt with the knuried
side against the upper housing. Secure with a nut
and fighten fingertight. Figure 5.-Tighten housing

atteching screws {0 B 1o 10 lbs. L. (11 1o 14 Nomy)
oroue.

Tighten ’5 e five lower housing and suppont
bracket c s fo 20 10 25 ibs. 1. (27 1o 34 Nimy
torgue.

Rotate front fork from side to side to check gear

s .

alignment. if a smooth, free-turning movement is
3 H %

not achieved, loosen ihe iop thres mounting

screws of swg}sra brackets and adjust housing
assembly untll free movement s achieved.

Tighten bolts and recheck. Further adjustment és
QQGW’OG oy loosening boitom two mouniing boits,
however, it may then be necessar b to remove the
upper housing ano reset the height of the ilower
housing as specifisd.

BACKLASH ﬁ&é%ﬁS’i’ME?@?

The weight the vehicle must be on the
wheelsor hoid ‘r%@e front wheel o prevent the fork
from turning. Loosen the upper-and lower idler
boit adjusiing nuts, turn the steering wheel coun-
terclockwise and hold with iight pressure. Snug
the iower idier adiusting nut and then the upper
adiusting nut. Use a socket wrench and al least 2
47 {102 mm) exiension. Care MUST be exercised
io avoid cocking the idler bolt. With slight pres-
sure on the steering wheel in counterciockwise
direction, tighien lower nut 40 to 50 Ibs. fi.
{84 Nem to 70 Nom) torque. Check backiash for a
maximum of 1/4’" {8 mm) travel of the steering
wheel rim, then tighien upper-adjusting nut 40 ic
30 ibs. 1. {854 Nom o 70 Nim;) torqgue. Check oper-
ation of the steering for free operation. A slight
amount of roughness is gem‘ itted after the front
fork and whee! has rotated either direction 15°. i
is better to have the gllowable roughness than the
maximum permitted backlash. H it is necessary ie]
readiust the idier bolt, the iocating washers (Part
No. B18448}) must be rotated io prevent the serra-
tons from falling into the same marks.

Tighten the nut securing the steering whesl o
ihe sieering shaf! before the vehicie is placed into
service. The corract torque is 46 ibs. ft. {54 Nimj.

SAFETY WARNING: Fallure 1o tighien
the steering nut io the lorgue specified
may allow the steering whee! io become
éa&emageﬁ from the shaft with result-
ing leoss of steering control.

install the horn wire assembly and relaled
paris. Connect the wire 1o the brown wire coming
from the front in wiring harness.

o
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REASSEMBLY - “ORIGINAL DESIGN” GEARS

Assemble the lower housing and idler adjust-
ment bell. Place one shim over the hole on the
ingide of the housing and insert the adjustment
bolt. Place one locating washer on the adjusting
bs:ég, knuried 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's:

Place the cluster gear over the idler-adjusting
boit.

the limiting pin is iocated so that it will be within
the limiting pocket cast into the upper housing.
Tighten the driven gear nutie40 b L. (84 Nomy)
minimum, 50 ibs 1. (7O N:m} maximum torgue.
Apply & liberal amount of lithium-base grease o
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 bution seal [1/18 & mm)}
wide on the horn wire housing. Insert the horn
wire housing upward through %%}e hote in the lower
&susmg Retain the housing in position by atiach-
ing the shifter support bracket (Part No. 818888} 1o
the lower housing.

Usse the retziner plate (Part No..823832) 1o re-
tain the housing on Model 888525. :

install the horn wire housing seal, [3/18”
(& mm}l wide, on the wire housing and position the
seal in the lower housing {Figure 8). This siep is
important and necessary to avoid grease seepage.

Place one shim over the idler adjusting boit.
Assembie the upper housing assembly to the
lower housing. Flace one locating washer over the
idler adiusting boli. Make sure the knuried side is
pleced against the housing ouiside surface.
Tighten the housing attaching hardware FINGER
TIGHT.

Tighten the hardware securing “the “lower
housing to the support brackets o 3-4 ibs. 1.
{4 N:m to B Nim) torgue. Rotate the front fork and
wheel 1o check the gear alignment. If a smooth,
free-turning movement is NOT achieved, ioosen
the three sorews attaching the lower housing and
adiust the housing until a smooth turning ?em is
achieved. Tighten the hardware as indicaied
above and recheck by rotating the fork and whesl.

Additional adiustment is allowed by loosening
the hardware attaching the supports to the spindle
@faf‘x.e%s however, when the adjusiment is re-
sw’es { may be necessary 1o remove the upper

housing assemhiy and readiyst the lower housing
%s provide the flush requirement between the iop
of the idler gear and spindie gear.

insiall the driven gear assembly. Make sure

Tighten the seven 1/4-20 upper housing to
fower housing screws to € ibs. . (11 Nom} mini-
mum, 10 lbs . (14 Nom maximum forgue.

Tighten the five 3/8-18 lower housing and
support bracket screws to 20 Ibs. ft. (27 Nimj}
minimum, 25 Ibs. ft. (34 N:m) maximum forque.

Piace the stee.rmg ‘wheel in position on the
pinion gear shaft. Secure with washer and steering

nut, DO NOT TIGHTEN nut.

BACKLASH ADJUSTMENT

Lower the vehicle fo the surface or hold the
front whee! to prevent the fork from turning.
Loosen the upper and lower idler bolt adiusting
nuts, iurn the sigering wheel! counterciockwise
and hold with light pressure Snug the lower idler
agiusting nut and then the upper adiusting nul.
Use a socket wrench and at least 2 477 {102 mm)
extension. Care MSS‘%’ be exercised ¢ avold
cocking the idier bolt. With slight pressure on the
steering wheel m saumemfafsi&w%se direction,
tighten lower nut 1o 35 Ibs. fi. 48 Nom) minimum,
50 ibs. fi. {70 Nim} maximum forque. Check back-
lash for a maximum of 1747 B mm) travel of the
steering whee! rim, then tighten upper adiusting
nut to 35 ibs. fi. {48 Nim) minimum, 50 ibs. i
{78 Wom) maximum torgue. Check.operation of the
steering for free operation. A slight amount of
roughness is permiited after ‘the front fork and
wheel has rotaeted either direction 15°. 1t is better
to have the allowable roughness than the maxi-
mum permiiied backiash.if it is necessary io
readiust the idler bolt, the locating washers {Part
Ng. 818448 must be rotated o prevent the serra-
tions from falling into the same marks.

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

NOTE: Do not exceed the amount of
grease specified, Excessive grease can
cause. permanent eamage to-the geaf
housings.

Tighten the nut securing the steering wheel to
the steeri ring shaft before the vehicle is placed into
service. The correct forque is 40 ibs. fi. {54 Nom).

SAFETY WARNING: Fallure to tighien
the steering nut 1o the torque specified
may aliow the steering whee! fo become
disengaged from the shaft with resuli-
ing loss of steering conirol.

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

ek
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TIERCD END

TIEROD END
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\\Q f B
BRAKE BACKING PLATE ol / O BRAKE BACKING ?Lﬁ?g
BELLORARNK
Xi}
FIGURE 6

FRONT END ALIGNMENT 4-WHEEL
HAULSTER-TRUCKSTER

Before attempting & front end alignment,
check for worn spindie 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 impossibie.

Find the center of the trave! in the steering
gear. With the steering gear in this position, the
bellcrank shouid be pointing straight forward.
Adiustment is made by removing the drag link
from the bellcrank and rotating the drag link-end
until the proper adjustment is obtained.

Measure ihe distance belween the brake
backing plates at both the rear and front of the
piates. If these two measurements are the same,
the front end will have zero foe-in. ‘

Making the adjustment so the distance be-
tween the brake backing platesis 5/327 (3.87 mm)
fess at the front than at the rear, seis the frontend
at one degree toe-in. The toe-in must never exceed
one degree.

Adiustment 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 B-WHEEL)

The front whes! is mounted on taper roller
bearings. The bearings must be checked periocd-

ically for the proper operation and durability.

L oosen the axie clamp nut on threaded end of axie

and turn the castle nut down until there is no end

piay in the hub. Turn the castie nut back until

eontesst

-6

cotter pin hole lines up and install the cotter pin.
Spin the wheel to be sure that it is free from drag.
Tighten-the axie 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 2 minimum amount of end

play.

FRONT WHEEL INSTALLATION

A. WITHOUT FRONT BRAKE

Reinstell the entire wheel, hub and axie
assembly. Make sure ail paris are properly posi-
tioned (Figure 73,

Tighten the axie locknuts to 70 lbs. 1. (85 Nim)
torgue minimum, 100 ibs. ft. {140 Nim} maximum.

NOTE: On a vehicle without front
brakes, install the wheel and hub as-
sembly with the bearing adjusting nuls
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 assembily,




SAFETY WARNING: When reinstalling
the front whee! and axle assembly 1o the
fork side arm, the front axie lock must
be positioned over the side arm {as
shown) and the axle nuts tightened.
Failure to foliow  the procedure may
cause erratic steering and/or loss of
gonirel of the vehicle.

B, WITH FRONT BRAKE ,

Reinstall the entire whesl, hub, brake and axie
assembly. Make sure all parts are properly posi-
tioned {Figure 8). Tighten the axle locknuts to 70
Ips. ft. (85 N:m) torgue minimum, 100 lbs. fl
{140 Nom) maximum.

SAFETY WARNING: When reinsialling

~the froni whee! and axle assembly to the
fork side arm, the front axle lock must
be positioned over the side arm (as
shown) and the axle nuis tightened.
Failure to follow this procedure may
cause erratic steering and/or loss of
control of the vehicle.

FIGURE 9

SAFETY WARNING: ‘Make sure. ihe
backing pleie siop is secured over the
stop pin when reinstalling the backing
plate. This will prevent the backing
plate from turning, which could resultin
brake hose damage and compiete brake
failure. Refer io Figure S.

A friction type fork damper is atial *he
unper-end of the steering pivot shaft. T. nner
is designed o conirol the front fork st move-
ment. Figure 100

;
inds |

This torgue should provide the tension necessary
for proper stesring control

FORK BEARING ADJUSTMENT

Tichien the fork damper to 15 ibs. f1. (20 Nom)
torque. Hold the nut or damper 0 keep it from
turning and tighten the locking nut to 81 ibs. ft.
(20 Nimy m ¢ » ibg, fLL 150 Nom) maxi-

o
1
d



~NOTE: The adjustment shown will. de-
press the wave washers (Part No.
808221} and provide the proper preioad
on the bearings. The fork must turn
freely from sidetoside. S

W%geei-?yge Steering

Tighten the lower nut (Part No. 305134) to 15
ibs. 1. {20 Nimiforque; Hold this nut 1o Keep it
fromturningand tighten the focking nul 1o 91 ibs.
it {120 Nim) minimum, 109 ibs. ft. (150 Nimy
maximum forgue. ~

_FIGURE 10

SAFETY WARNING: The complete
steering gear must be removed to adjust
fork pivot bearings. Refer to the Sieer-
ing Gear Overhaul section of ihis
manual for proper paris position, as-
sembiy sequence and forgue specifica-
tions during assembly.

‘NOTE: The adjustment shown wiil de-
press the-wave ‘washers {(Part No.
§08221) and provide the proper preload
on the bearings. The fork must furn
freely from side to side.

FIGURE 11

NOTES

'
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HYDRAULIC BRAKES o
Cushman vehicles use an aulomolive 1ype
brake system, service procedures are much the
same as most automobiles. The brake linings on
the Cushman Brake areriveted to the shogand can
be *’ep§acea or samg; gte shoess with dining are
avallable as service paris. ”?ne pendix front brake
is serviced with shoe and lining assemblies only.

SAFETY WARNING: To preveni brake
mealfunciion or fallure, the vented mas-
ter cylinder cap must be used to replace
the non-venied cap used for shs;}gsmg
g}agmses

BRAKE SHOE REPLACEMENT: FRONT
(CUSHMAN BRAKE)

Qaise the front of the vehicie off thedloor.

SAFETY WARNING: To aveid injury,
use jack stands to suppori the raised
- vehicle. Do not rely on ?zyéra&%zc or
“snechanical jacks.

Remove axle nuis and drop wheel assembly.
DO NOT DISCONNECT HYDRAULIC BBAKE
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 ,assem%aiy.

| BRAKE LINE }

AXLE LOCK

ADJUSTING NUTS

FIGURE 2

NOTE: Make sure brake hose and pro-
iecior are pos%oned to avoid being
damaged while wheel and axle are
disassembied,

The shoes can now be removed from the back-
ing plate. Care must be taken not to disturd the
hydraulic whee!l cylinder. Disconnect the return

spring from each shoe. An automotive type spring
topl can be used. Hemove the retaining ring
securing the shoes v the heel pin. %move the
sé'zoes trom the backing plate,

Clean the backing plate, use emery cioth 1o
remove Tust or burrs from the heel pin. Loosen
bothediusiment pins and the heel pin 1o facilitate
instaliation of the new shoes:

“Place the new shoes over the heel p

?é{}'?%' The.ends of the.shoes that fi

ver the heel pin are offset ang must be
essiahe@ as shown. Figure 8. The shoes
must fit freely into the guides

Replace the retaining 1 ing, be sure the upp
ends of the shoes {it into the wheel cylinder a%‘

repiace the return spring. Repack wheel bearings.

install the brake assembly inlc the hub and

drum assembly. Install the axle and adjust
iﬁear%ngs

Position the hub and whee! assembly into the
fork c% fighten axie nuts finger light.




ADJUSTMENT PIN

FiGiﬁRE 3

NOTE: The isfge flat washers located
on %?}e ends of the axie must be posi-
tioned-on -the..inside -of - the sidearm
assembiy:

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

SAFETY WARNING: When reinstailing
the front wheel and axie assembly fo the
fork side arm, the froni axle fock must
be positioned over the side arnm (ss
shown} and the axie nuis tightened.
{Figure 1.} Failure to follow the pro-
cedure may cause erralic steering
and/or loss of control of the vehicle.

Lower the unit to %‘ae floor so the weight of the
vehicle is on %he front wheel. Tighten axie nuis t©
70100 tos. {65100 x.v

Raise front of vehicle an{ﬁ adiust ;shee bear-
ings. Tighten the adiusting nut until a siight drag
is felt and then loosen wi;i wheel m%a %‘{eé%y
Hold adiusting nut and tighten lock nut aga inst it

SBe sure both rear bféxes are assembie

Press brake pedal firmiy to expand e}mﬁ 0@3 ter
the shoes in the dry m Tighten heel pin nul while
maintaining pedal pressure. Release pressurs on
_pedal to aliow bra p(e shoes {0 retract.

Adiust each brake shoe by placing & wrench on
he adiusting nut and turning wrench up (both
sides} until shoes are tight against the drum, then

H

bask off slightly. Turn whee! 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 vehicie off the Hoor,

SAFETY WARBNING: To avoig injury,
use jack stands fo suppori -the raised
vehicle, ‘Do not rely.on hydraulic.or
mechanical jacks.

~Do not disconnect the brake line. Remove
cotter pins and castie nuts atiaching brake anchor
link to front fork and brake arm. Pull link straight
off of studs. ,

FlGURE 4

NOTE: A brake link bu s%?g#g is iocated
in the hole at eac%z end of brake as’ch&
link. ?aese Hushings must be retained.

Remsvg ihe wheei bearing adiusting nuis and
separate the drum and wheel assm'sz}%v from the
backing plate. ‘

The shoes can now be removed éwm‘ the %;}‘ack-
ing plate. Care must be taken not {o disturb the
hydraulic wheel cylinder. Do not press the brake
pedal while the braeke is disassembied,

Remove adjuster spring and return springs
from each shoe. The shoes and adiuster can now
be removed from the backing plate. Disassembie
adjuster, clean paris thoroughly endrezgssemble in
g retracied 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.
Thesesets must be instalied as'shown to
prevent premature wear. ‘Later sels are
not color coded and the shoescan be
instalied in either position. Figure 5

~NOTE: Position the large flat washer
iocated onendsofaxleson theinside of
thesidearm assembly

WHITE (REAR)

FRONT OF VEHICLE

SR&?&&E {FRONT)
GREEN (FRONT)

[ &
% &
S

FIGURE 5

install the shoe return springs, holddown
springs and the adjuster spring. -

-Hepack whee! bearings: i -

install the brake assembly inic the hub and
drum assembly. Install the axle ang ~a<§§as%
bearings. '

Position the hub and whasl assenbgy m@

ork amf tighten axie nuts finger %g&ﬁ

SAFETY WARNING: The brake link

bushings must be inserted in the brake
anchor link and the link reinsialled, io
prevent the brake sialor ang drum
assembly from iturning, which could
result in brake hose damage and com-
piete brake fatlure,

SAFETY WARNING: When reinsialling
the front whesl end axie assembly io the
tork side arm, the froni axie lock musi
be positioned over the side arm las
shown} and the axie nuls lightensd.
Fallure to fgliow the procedurs may
cause erratic steering anﬁfag ioss of

o

contrel of the vehicle. Figure 6.

AXLE LOCK

FIGURE ®

Lower the unitic the floorso the weight of the
vehicle is on the front wheel. Tighten axie nuis to
70-100 tbs. FL{85-140 NoM - Raise front of vehicle
and adiust wheel bearings: Tighten the adjusting
nutuntiba slight drag is felt-and then loosen until
wheel rolis-freely, Hold adjusting nut and tighten
lock nut against it. Remove adjusier-hole piug.
Adjust the brake shossby turning the adjusierstar
wheel down {0 move the shoes out. Adjust until a

slight drag is felt while turning g‘s w?&ee,. Re-
msfzazé adju ies‘ wsie a {zg Figure7. .

FIGURE 7




BRAKE.SHOE REPLACEMENT. . BEAR. ...
Remove axle nut and ‘install @ knockout. Be
suredbistight againstthe endrof the axie 1o avoid
damage to the threads. Hit the knockoul with a
sharp blow with a heavy hammer o loosen the hub
from the axie. Refer 1o 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. Te aveid fluid
contamination, clean filler cap before
removing. 1f an unexpiained loss of

rake fluid scours, determine the cause
1o prevent possible ioss of brakes.

P

. Fill master cviinder with brake fluid {re-
;nace master cyit nder cap ée avoid splash-
ingj. S

2. Attach small clear tube to the bleeding
nipple. This nipple is on the back side of
the whee! cylinder and protrudes through a
hole inthe top of the brake dust shield (do
notmistake i for asdubrication fitting). The
nipple is threaded and must be turned 10
the left slightly to aliow air trapped in the
brake tine 1o escape. Place the fregend of
the bleeder tube in a container, makKing
surethereis enough brake fluid in the con-
tainer to seal the endioliithetube.

. Jasam NIPRLEL

FIGURE 8

3. ?am§ brake pedal slowly uniil fluld coming
from the ‘sieedez’ fitting is slear and free of
air bubbles. y a,‘smg c ear tubing you can
see when {m y bra fluid is passing
through the tubing.} ‘aﬁé%”;e{z ail the air is out

of .brake.jine, tighien the bieeding nipple
while holding the brake pedal in the down
position. Repeat the above operation for
eac%k brake line. Afler a brake line is bled,
refill the master cylinder, making sure it is
fuli-before s*{ar%ing the bleeding operation
of each bz’axv line.

4 -When ali-brake-lings are mﬁ of-fluid,-and
are completely free of any air, the next step
is~to-adiust the brake -shoes -for proper
ciearance:

Brake Adjustment, Front {Cushman Brake)

Loosen the lock nuts on the two adjusting pins.
Place a wrench on each-adjusting pin, move the
wrench uypward:until the shoes are i%ghé against
the drum, then back off slightly. Spin wheel'lo be
sure the braks s%%ses are .not dragging. Tighten
lock nuts, holding pins sothey do nol turn.

The brake shoes are centered at the factory and
should not reguire recentering. i ithe heel pin
should come loose, or the brakes feel springy and
hleeding the lines does not correct the situation,
center the shoss. Loosen the heelpindock nut and
with pressure applied to the brake pedal, tighten
the iock nul.

BLEEDING NIPPLE

FIGURE ®

Brake ﬁ;agaséfﬁsﬁa Froni (Bendix Brake)

Remove aaguséef hole plug. Adjust the brake
shoss by turning ster wheel down to tighten brake.
Adiust shoes until slight drag is fel between the
smos ang drum when the drum is turned. Re-
install adjuster hole plug.

Brakes Ldiustment, Rear

Loosen the iock nuis on the two adjusting pins.
Place & wrench on sach {égaséiag pin, move the
wrenc*& gpward until the smes are tight ag&*ﬂ&
the drum, then back off slightly. Spin wheel to be
sure the brake shoes are not dragging. Tighten
fock nuts, holding pins so they do not urn.
The brake shoes are ceniered at the factory and -
should not reguire recentering. If the heel pin




should come iopse, or the brakes feel springy and
bleeding the lines does not-correct ihe situation,
center the shoes. Loosen the heel pinlock nutand
with pressure applied 10 the brake pedal,tighten
the jock nut. :

Parking Brake éé}us?meﬂ% {Readial Frame
Vehicles)

inspect the lining on calipers, replace when
worn 1o within 11847 0.4 mmy of rivets.

sinor-adiustment can be made as foliows:
Apply parking brake, position clamp on Dbrake
caliper {as shown). The clamp will acl as a slop to
orevent the gotivaiing lever from releasing and
will provide free travel for adjustment al lever
end. Reisase lever, adjusinuis as reguired. En-

gage parking breke and remove clamp. The
parking brake shouid heid the vehicle and stall the
engine when the transmission is in low gear and

the engine is accelerated 2200 1o 2800 RPM {2 0
¥ throttiel.

ACTIVATING LEVER!

“NOTE: There should be'no-coniact be-
tween brakedisk and'iining in released
position when brake is properly ad-
iusted.

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

SAFETY WARNING: The parking brake
cable must trave! freely f{o provide
proper operation of the brake. Be sure
the cable is free of rust and is not
Kinked,

Parking Brake Adiustment {(Non-Redigi Frame
Vehicles

Adiustment can be made by adiusiing the nut
on ithe linkage rod io compres €

& or reiesse ihe
spring {as shown) o maintain 25 1o 45 opounds
{112 10 20.5kg) of pull on the parking braks
handle

The parking brake should hold the vehicle and
stail the engine when the transmission is in iow
gear.and the sngine is accelerated 2200 10 .2800

BREM {Velo % throttiels

11
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NOTE: A vehicle equipped with an
-auxiliary i{ransmission: must have the
~auxiliary transmission in high {aﬂge o

- mrfafm the above fest.

~ SAFETY WARNING: 1f the parking
brake handle reguires less than 28
pounds {3“5,3 kg) of pull or fails to stall
the engine as s’:a%‘eé a seeé fsr ser-
~ vicing is indicated.
Failure io service as reqasreei may

: cause mai?wciaeﬁ of parking brake,

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

~SAFETY WARNING: To avoid brake
failure, make sure all hardware is tight

after adiusting brake.

Master Cyi%ﬁﬁé& J

Master ny%iﬁs’e{ failures may usually be recog-
nized by repeated ioss of brake fluid. or by brake
;:;eaa fading graduaily while brakes.are appiied.
‘Check master cylinder and immediate area for
signs of leaking fiuid. If leakage is found on the
end «ofcvlinder where brake uiines are attached,
check for loose or broken lines or loose brass ™ 'U”
fitting. Bepair as necessary. | leakage is found on
opposite end, around the boot, it is necessary 1o
replace or repair the master cylinder. I pedal
fades while brakes are applied, and there is no
feak in‘the lines or at the whesl cylinders, master
cylinder must be replaced or rebuilt

SAFETY WARNING: Pedal fading -may
be experienced with no loss of fluid, due
to defective m%ema% §3a§'%s in the master

cyéméer

Te remove master cylinder, remove ?%ééiag
sgrew hoiding. brass fitting to master cylinder
{Sfa%’e lines need not be removed from brass
fitting.) Remove two cvlinder mounting screws
and remove cylinder by g}ai% ing away from 'master
ovlinder push rod. ‘ ~

Replace coylinder in reverse manner. Fill
ylinder with fluid and bleed the brake system as
expigined in BLEEDING HYDRAULIC SYSTEM
ection.

Brake Pedal Free Trave!

7910 AND 7820 SERIES OF MODELS 888418,
808425, 808434, 808435, 898436 AND 888525

SHIPPED FROM THE FACTORY PRI 3?% 0 ..

NOVEMBER 1, 1978,

" The above models may have been assembled
with insufficient free travel of the brake pedal.
This condition may cause the brakes fo drag,
resuiting in poor vehicle perfsmame emé pre-
mature brake jining wear.

Free travel of the brake pdﬁ&% can be Si’%@{}?{&}
by removing the master cylinder filter plug. Press
the brake pedal siowly by hand while watching the
surface of the fluid for bubblesorslight %umaiens@
which indicates adequate free travel.

~No {Esswmame on the fiuid surface indicates
insufficient free travel and the linkage between
the pedal and master cylinder must be adjusted.

Loosen the locknut between the pushrod and

rake rod and turn the pushrod into the brake rod
to shorten the jength. See Figure 14.

TURN PUSHROD INTO BRAK

PUSH ROD
LOCKNUT

/

£
ERAKEROD

GURE ¥4

f proper adjustment cannot be obtained it will
i}e euessary to remove the brake rod from the
vehicie and sm ten it by yemsvmg B ;5 from the
threaded end ,

if ayd*zde{ is to be rebuilt, remove fmm vehicie
and proceed as foliows:

1. Remove filler cup and gasket and Qsas fluld
from reserveoir: (Do not reuse fluids }

2. Remave boot from cylinder.

3. Remove lock rzgi washer, piston, primary
‘,{59; spring, valve and valve sea% from
cyiin ée{

4, Clean cylinder and filler cap th m* 3 niy i

C%:}%'!{} {8@ not use gasoline or ke ssez}e
Inspect walls of master cylinder barrel for
rust or score marks; i necessary recendition
by honing. Brake cylinder hones are avail-
able from automotive supply disiributors.
Hone only enough to clean up the wall

«»We “3
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Clean cylinder again with aleohol, dry with ternalparisin brake fluid prior toassembly,
sompressed air. 7. install themaster cylinder in the vehicle, fill
§. Reassemble in reverse order. Dip all in- with fluid, and bleed the brake system.

e YENTED CAP

FILLERP
FILLER PORT COMPENSATING PORT

STOP WASHER —
PUSH ROD

;
=

RUBBER BOOT" | N -PISTON ™ PRIMARY CUP 7
LOCK %ma«fg i ~TO WHEEL CYLINDER

\ SECONDARY CUP

FiGURE 15

Wheel Cylinders , , ; ?faﬁ% Wheel Brake Cylinders On-Read Haulsters
Disconnect brake line and brake shoes and ELS sggfgf?-é{}a_.gsg 7720 AND 7810 AND
remove the wheel cylinder from the brake backing 39843‘3*‘539 7810
plate. Remove the boot from each ‘end ‘of ' the ‘
cy%%aéea push the pistons, rubber cups and spring The above models all of which have a Bendix
from the cylinder. Wash cylinder in alcchol. front whee! brake may have been eguipped with
;xamme walls for rust'orscore and hone f neces- brake cylinder pisions in the front brake that could
sary. Dip cups and pistons In brake fluid and re- cause abnormal brake lining wear, fluid seepage
assembie parts into the cyiinder. Install ;%se wheel or-allow a shoe guide (part of the spider) io break
eyiinder ¢n the vehicle and connect the brake line. off after extended usse. In some cases, pistons may
Bleed the entire brake system as explained in have been installed backward in the cylinders.
BLEEDING HYDRAULIC S8YSTEM ssction. This condition may also cause fluid seepayge.
We reguest thet each front whesl cviinder
~— SPRING assembly be'inspected during i initial disassembly

for service, L.e.;relining. ,
The new, improved pistons can be identified by
one of the foliowing methods:

1. All breke assembliss with an X" stamped
adiacent io the biseder velve have been
egu;};seé with the improved pision.

Al pistons ordered from Mall Order and
identified with red dvkem are the new,
improved piston.

N

F)l?

The new, improved piston is a one-plece,
hardened steel detall and can be checked
with a file on an edge (see skelch below for
test su rizce}. A file should not cut the
harden :i piston.




TEST FILE END ONLY

FIGURE 17

SMALL END OF PISTON |

RED DYETHISEND

FIGURE 18

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

FIGURE 18
placed with whee! oylinder kit, Parlt Number
884871, This kit will contain two (2) pisions and

two (2) cups. The dust covers, if carefully re-

moved, can be reused. .

“Prior o reassembly, the cylinders should be
checked and honed if necessary. Thespider, if any
shoe guidance ears have broken off, must be
replaced.

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

In addition to the above, the front axle and
bushing in the brake arm assembly should be
checked for wear. A new, improved bushing i

available and should be instalied if the existing

bronze bushing is worn. A hardened axie is also
available should the axie show signs of wear.

i :

Brakes Drag

improper brake shoe adjusiment

improper adiustment of master cylinder
Brake shoes froze ic heel pin

Corrosion between parking brake, cable
and cable housing

Broken brake lever spring

Loose wheel bearings

Wheel cylingers stuck

¥

N

oo

¥

O

Brakes Grab

Leaking whes! cylinder
Brake drum scored
Grease or oil on lining
Alr in lines

Wheel cviinder siuck
Lining loose on shos

SR A

ROUBLESHOQTING

Spongy Breke Pedal

1. Al in hydraulic line
2. improperiy adjusted heel pin

Excessive Pedal Travel

Brake shoe adiustment needed

Fiuld low in'master cylinger

Faulty or misadiusted master cylinder

DRy -

SAFETY WARNING: If brake pedal
iravels closer than one inch to vehicle
fisorboard, the brakes must be adjusted
or repaired. Failure to adiust or repair
as needed may cause ioss of brakes.
{Refer to Brake Adjustiment.)




NOTES
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