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Quick Reference Guide

General Information _ ..

This quick reference guide will assist you in
locating a desired topic or procedure.
eSend the pages back to match the black

tab of the desired chapter number with
the black tab on the edge at each table
of contents page.

eRefer to the sectional table of contents for
the exact pages to locate the specific topic
required.

Fuel System

Cooling System
.-'-_._- --,-_ ... '_.'_.-,- '---_.,-

Engine Top

I

[ ... ..
..

Engine

__
In

Suspension
-- -'-'--'- __ ._-.----,----'

Steering

Electrical System
- ,.,----_ .. _. -, _._.'-

[Appendix



Kawasaki MULE 1000

Utility Vehicle

Service Manual

All rights reserved. No parts of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic mechanical photocopyin·g, recording or otherwise,
without the prior written permission of Quality Assurance Department / Consumer Products
Group/Kawasaki Heavy Industries, Ltd., Japan.

No liability can be accepted for any inaccuracies or omissions in this publication, although every
possible care hasbeen taken to make it ascomplete and accurate as possible.

The right is reserved to make changes at any time without prior notice and without incurring an
obligation to make such changes to products manufactured previously. See your Motorcycle dealer
for the latest information on product improvements incorporated after this publication.

All information contained in this publication is based on the latest product information available at
the time of publication. Illustrations and photographs in this publication are intended for reference
useonly and may not depict actual model component parts.

© Kawasaki Heavy Industries, Ltd., 1987,1991 Second Edition (5) : Dec. 5 ,1995 (M)



.. .. •• .. .. ••
PLEASE DO NOT TAMPER WITH NOISE CONTROL SYSTEM

(US Model only)

To minimize the noise emissions from this product, Kawasaki has equipped it with
effective intake and exhaust silencing systems. They are designed to give optimum per-

#".f: formance while maintaining a low noise level. Please do not remove these systems, or alter
them in any which results in an increase in noise level.

'* .•• • ...m; .. .. ,',' •.. " _ '
LIST OF ABBREVIATIONS

A ampere(s) Ib pound(s)
ABDC after bottom dead center m meter(s)
AC alternating current min minute(s)
ATDC after top dead center N newton(s)
BBDe before bottom dead center Pa pascal(s)
BOC bottom dead center PS horsepower
BTDC before top dead center psi pound(s) per square inch
°C degree(s) Celsius r revolution
DC direct current rpm revolution(s) per minute
F farad(s) TDC top dead center
of degree(s) Fahrenheit TIR total indicator reading
ft foot, feet V volt(s)

9 gram(s) W watt(s)
h hour(s) n ohm(s)
L liter(s)

This warning may apply to any of the following
components or any assembly containing one or
more of these components:-

WARNING
CONTAINS
ASBESTOS

Breathing asbestos
dust is dlngerous

to health

Follow safetv
instructions

Brake Shoes or Pads
Clutch Friction Material
Gaskets
Insulators

SAFETY INSTRUCTIONS

.Operate if possible out of doors or in a well
venti lated place.

• Preferably use hand tools or low speed tools
equipped, if necessary, with an appropriate dust
extraction facility. If high speed tools are used,
they should always be so equipped.

elf possible, dampen before cutting or drilling .
• Dampen dust and place it in properly closed

receptacle and dispose of it safely.

Read OWNER'S MANUAL before operating



Foreword
This manual is designed primarily for use by

trained mechanics in a properly equipped shop.
However, it contains enough detail and basic
information to make it useful to the owner who
desires to perform his own basic maintenance
and repair work. A basic knowledge of mechan­
ics, the proper use of tools, and workshop
procedures must be understood in order to carry
out maintenance and repair satisfactorily.
Whenever the owner has insufficient experience
or doubts his ability to do the work, all adjust­
ments, maintenance, and repair should be
carried out only by qualified mechanics.

In order to perform the work efficiently and
to avoid costly mistakes, read the text, thor­
oughly familiarize yourself with the procedures
before starting work, and then do the work
carefully in a clean area. Whenever special tools
or equipment are specified, do not use makeshift
tools or equipment. Precision measurements can
only be made if the proper instruments are used,
and the use of substitute tools may adversely
affect safe operation.

For the duration of your warranty period,
especially, we recommend that all repairs and
scheduled maintenance be performed in accord­
ance with this service manual. Any owner
maintenance or repair procedure not performed
in accordance with this manual may void the
warranty.

To get the longest life out of your vehicle:
- Follow the Periodic Maintenance Chart in the

Service Manual.
-Be alert for problems and non-scheduled

maintenance.
-Use proper tools and genuine Kawasaki vehicle

parts. Special tools, gauges, and testers
that are necessary when servicing Kawasaki
vehicles are introduced by the Special Tool
Manual. Genuine parts provided as spare parts
are listed in the Parts Catalog.

eFoliow the procedures in this manual carefully.
Don't take shortcuts.

- Remember to keep complete records of main­
tenance and repair with dates and any new
parts installed.

••••••••••••••••••••••••••••••••••••••••• 11I••••••••••••••••••••••••••••••••••

How to Use this Manual

In preparing this manual, we divided the
product into its major systems. These systems
became the manual's chapters. All information
for a particular system from adjustment
through disassembly and inspection is located in
a single chapter.

The Quick Reference Guide shows you all of
the product's systems and assists in locating
their chapters. Each chapter in turn has its own
comprehensive Table of Contents.

The Periodic Maintenance Chart is located in
the General Information chapter. The chart
gives a time schedule for required maintenance
operations.

If you want spark plug information, for
example, go to the Periodic Maintenance Chart
first. The chart tells you how frequently to
clean and gap the plug. Next, use the Quick
Reference Guide to locate the Electrical System
chapter. Then, use the Table of Contents on the
first page of the chapter to find the Spark Plug
section.

Whenever you see these WARNING and
CAUTION symbols, heed their instructionsl
Always follow safe operating and maintenance
practices.

IWARNING I
oThis warning symbol identifies special instruc­

tions or procedures which, if not correctly
followed, could result in personal injury, or
loss of life.

oThis caution symbol identifies special instruc­
tions or procedures which, if not strictly
observed, could result in damage to or destruc­
tion of equipment.

This manual contains five more symbols (in
addition to WARNING and CAUTION) which
will help you distinguish different types of
information.

NOTE

o This note symbol indicates points of particular
interest for more efficient and convenient
operation.



elndicates a procedural step or work to be done.
o Indicates a procedural sub-step or how to do
the work of the procedural step it follows.
It also precedes the text of a WARNING,
CAUTION, or NOTE.

*Indicates a conditional step or what action to
take based on the results of the test or inspec­
tion in the procedural step or sub-step it
follows.

*Indicates a conditional sub-step or what action
to take based upon the results of the condi­
tional step it follows.

In most chapters an exploded view illustration
of the system components follows the Table of
Contents. In these illustrations you will find
the instructions indicating which parts require
specified tightening torque, oil, grease or a
locking agent during assembly.
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Before startinq to service a vehicle, careful! reading of the applicable section is recommended to
eliminate unnecessary work. Photographs, diagrams, note's, cautions, warnings, and detailed des­
criptions have been included wherever necessarv. Nevertheless, even a detailed account has limi­
tations, a certain amount of basic knowledge is also required for successful work.

Especlially note the following:
(1) Di'rt

Before' removal and disassemblv, clean the vehicle. Any dirt enterinq th,e' engine' or other
parts will work as an abrasive and shorten the life of the vehicle. For the' same reason, before
installinq a new part, clean off anv dust or metal' filings,.

(2) Battery Ground
Remove the ground ,(-) lead from the battery before performing anv disassemblv operations

on the vehicle. This prevents:
fa) the possibility of accidentallv turning the engine over while partiallv dlsassernbled.
(b) sparks at electrical connectionswhich wHI occur when they are disconnected,
(e,)! damage to electrical parts,

(3) Tightening Sequence
Generallv.when installinq a part with severaII bolts, nuts, or "screws,start them all in their holes

and tiohten them to a, snug' fit. Then tighten them evenly ina cross pattern. This is to avoid
distortion of the' part and/or causing gas or oil leakage, 'Converselywhen loosening the bolts",
nuts, or screws, first loosen all of them, by about ,a quarter of turn and then remove them.

Where there is a tiqhteninq sequence indication in this Service Manual, the, bolts" nuts", or
screws must be tiqhtened in the order and method indicated.

,(4) Torque
'When torque values are given in this Service Manual, use them. Either too little or too much

torquemav le'ad to serious damaqe, Use a qood quality, reliable torque wrench.
(5,) Force

Common sense should dictate how much force is necessarv in assembly and disassembly. If a
part seems especiallv difficult to remove' or install, stop andexamine what may be csusinq the
problem, Whenever tappinq is necessary, tap Hg'htly using a wooden or plastic-faced mallet .. Use
an impact driver for screw's (partlcularlv for the removal of' screws held by a locki'ngl agent) in
order to avoid damaging the screw heads.

(6) Edges
Watch for sharp edqes. especiallv during major engine disassembly and assembly. Protect your

hands with gloves or a piece of thick cloth when Hfting the engine or turning it over,
(7) "High-Flash Point Solvent

A hiqh-flash point solvent is recommended to reduce fire dan,gler.A cornmerclal solvent corn-:
rnonlv available in North America is Stoddard solvent (qeneric name). Always follow manufac­
turer and container directions regarding the use of any solvent.

'(8)' Gasket,O-Rilng
Do not reuse a gasket or O-rilng once it has been in service, The mating surfaces around tne

gasket should be free of foreiqn matter and perfectlv smooth to avoid OfII or compression leaks.
(9),Liqu ld Gasket, Non-Permanent Locking Aqent

FoUow manufacturer's directions for cleaninq and preparing surfaces,where these' compounds
win be used. Apply sparingly. Excessive' amounts may block enqine oil passaqes and cause
serious, damage. An example ofa non-permanent lockinq agent commonly available In North
America is Loctite Lock'n Seal (Blue).

(10) Press
A part installed using a press or driver, such as a wheel bearinq, should first be'coated with on

on its outer or inner circumference so that it will qo into place smoothly.
(11) Ball Bearing

When installinq a ball bearing, the bearinq race which is affected by friction should be pushed
by a suitable driver, This prevents severe stress, on the balls and races, and prevents races and
balls from being dented, Press a ball bearinq until ilt stops at the stop in the hole or on the shaft.



(12)' Oi' Seal and GreaseSeal
Replac.e anv oil or grease seals that were removed with new ones, as removail, generally damaqes

seals,
When pressinq in a seal which has manufacturer's marks, press it in with the marks facing out.

Seals should be pressed into place using a suitable driver, which contacts evenlv with the side of
seal:, untll th,e face of the seal is even with the end of the hole.

(13) Seal Guide
A seal guide is required for certain oill or grease seals durinq installation to avoid damage to the

seal: lips, Before a shaft passes through a seal, applv a little oil, preferably hiqh temperature
qrease on the lips to reduce rubber to metal friction.

I( 14) Circlip, Retaining IRing
Replace any circlips and retaininq rings that were removed with new ones, as removal weakens

and deforms them. When installinq circlips and retaininq rinqs, take carle, to compress or expand
them only enough to install them and no more.

(15l Cotter P'in
Heplace anv cotter pins that wer,e removed with new ones, as removal deforms and breaks

them.
(16) Lubrication

Engine 'wear lsqenerallv at its maximum while the enqine is w,armiing up and before aU the
rubbing surfaces havean adequate lubrlcative film. Durinq assembly. oilll or grease (whlchever is
more suitablel should be applied to any rubbinq surface which has lost its lubricative film. Old
grease and dirtvoil should be cleaned off. Deteriorated gr,easehas, lost its lubricative quatitv and
mav contain abrasive foreign particles.

Don't use just any oil or grease,. Some oils and greases in particular should be used only in
certain applications Bind mav be harmful if used ln an application for which they are not intended.
This manualmakes reference to molybdenum disulfide,greals,e(M'oS2)i in the assernblv of certain
engine and chassis parts, Alwavs check manufacturer recommendations before usino such special
lubricants.

(17) Electrical
the electrical wires are either single-color or two-color and, with only a few exceptions,

must be connected to wires of the same color, Din any of the two-color wires there isa qreater
amount of one color and a lesser amount of a second color, so a two-color 'wire is identified by
first the' primary color and then the secondary color. For example, a vellowwirewith thin red
stripes its referred to as a "vellow/rsd" wire; it would be a"red/yellow" wire if' the colors were
reversed to make red the main color.

Wire
(cross-seenon)

!N!ame of
Wi,reColor

Picture in
Wiring Diaqrern

Red
Wire
strands

Yellow
•••• IY/R ····!I

(1,8) Replacement Parts
When there is a repIacement instruction, replace these parts,with ne;w ones, ,every time they are'

removed, These replacement parts willi be damaged or lose their original function once removed.
,(19) Inspection

When parts have' been disassembled, visually inspect these parts for the following conditions or
other damage. if there is, any doubt as to the condition of them, replace' them with new ones.

Abrasion Crack Hardeninq Warp
Bent Dent Scratch W'ear
Collar change Deterioration Seizure

(20) Service' Data
Nlumb,ers of service' data in this text have following meanings:

"Standards": Show dimensions or performances which brand-new parts or systems have,
"Service limits": lndicate the usable Iimits, If the measurement shows excessive wear or dete­
riorated performance, replace the darnaqed parts.





GENERAL liNFORMATION1-6

General Specificatkms

Items KAF450 ..B11

Dim,enSii:o,ns:

Overall lenqth

OversIII width

Ove'ral,1 height

Whieelbalse

Track: Front

Rear
Grou nd clearance

Seat height

Dry weight
Curb wei:ght: Front

Rear

Fuel tank capacity

Cargo bed (L xW x H)'

2' 7'6'Omm
1 315 mm
1 ·83,0 mm
1 785 mm

96,5 mm

1030 mm

205mm

7'90 mm
483 kg,

208 kg

2'92 k,g

17.0' L

1 040 x '11,40x270 rnm

Perfo'irmlance:,

Min,i'mumturning radius 4.1 m (Ch,sss.;s: 4.4 m): Difterentiel mode

4.5 m (Chassis: 4.:8 mil: Locked axlemode

4-strolke,DOHe, 2-cyilind,er

Liquid-cooled

7'2.5 X 55.iO mm
454mL

91.6

Carburetors, Keihin CVK30 x 2

Electric .starter
Battery and coil (Transistorlzed)

Electronicallv advanced
From 10'0 B'TDC '@1 000 r/min Irpml to

,3,0° BTDC @3500 rlmin (rpm)

NGiK D6EA or ,NiD ,X20ES-U

NGK DR6EA or NO X20E'SR-\U

Leftto right, 1-2

2-1
15°BTDC

3',5°A',BDC
2',3..0°

40° 'BB,De
10'°' A,TOe
230 iO

Open

Close

Duration

Open

Close

Duration

Inlet:

Exhaust

U'S
Ot.her thanUlS

Cylinder numbering method

Firi,ngord,er

Valve timing:

Spark p,llug:

Engine:

Type

Cool'ing system

Bore and stroke'

Displacement

Compression ratio

Carburetion system
Startlnq svstem

Igniti;on system

Tirninq advance

'Ignition tirninq



Items

Lubrication system

Engine' oil: 'Grade

Viscosity

Capacity

K,AF450·,B11

Forced lubrication (wet sump)

SE or SF class

SAE '10W4,'O, 10W50,210W40, or 20W'510
4,.,01 L

DriveTrain:

Primary drive system: Type

Reduction ratio

Transmissionqear ratio: Forward

Reverse

Brake type": Front and rear

Parking brake type'

Final drive system:

Overall drive ratio:

Frame:

Type

Caster (rake' angle)

Camber

Trail

Tire: Front and rear
Steering type

Suspension: Front:

Rear

Type

Reduction ratio

Forward

Reverse

Type

Wheell travel

Type

Wheel travel

Belt drive torque converter

3.5- 10.98

1.863, (25/21 x 3,16/2',3)

1..643 (24/201 x 21/24 x 36/23),

Gear

5.,153 !(67/13)

9,.411

8 ..300

Tubular frame

6.10

'1.7°

.2'8lmm

,22 xll ,.100-lO,Tubeless

R,ack and pinion

Strut

1100 mm
Semi-trailing

105 mm
Drulm (Hydraulic]

Drum (Mechanicallnternalexpanslonl

Electrical Equipment:

Battery

Headliqht: Type

Bulb

'Tail/Brake ',right

Alternator:' Type

Rated output

12 V 19 Ah

Sealed beam

12V3,5 W x 2

'12 V ,8/27 W x 2

Three-phase AC

20A '@5 000 r/rnin (rpm)', 14 V

Load 'Capacity:

Maximum vehicle load

(including occupants and cargo)

Maximum cargo bed load

467 kg

227 kg'

Specifications are subject to chanqewithout notice.



'G'ENE.flAL INFORMATI,O'N 1-7

Periodic M.ailntenanceC:hart

The scheduled maintenance must be done in accordance with this chart to keep the vehicle ;,n good
irunn'ingcondition. The flrst servlce is vitallyiim:portant and mustnotbe neglected.

Whichever. First
'Re,gularServiceFREQU ENC,y comesfirst Service

• After 'Every Every
OPERATI'ON 1 000 km 5 DiDO krn '1i 0 000 km

Ev,ery of use' of use of use
C!HASSIIS

Steerinq-cbeck • •
Steer ios and drive shaft ball joint

dust boots-cheek • •
Brake pedal play-check * .' '.
Parking brake lever-check • •
Brake hose and pipe-check • •
Brake fluid level-check • .'Brake'wear--check* '.Tire wear--check*

I.' •
Battery--check •
Brake light switch-check .' •
Seat belt-ch eck •
General lubrieatlon-perform * •
Bolts, nuts, and fasteners tiqhtness-check • •
Brake fluid-chance 2 years
Brakemaster cvlinder cup and dust

2s'ea1--repIace' years

Brakewheell cylinder assembly-repIace 2 years
Brakehose-rep Iace ,4 years

E,NGINE
Converter beIt-check * •
Converter driven pulley shoe--check* •
Spark plug--clean and qap •I

.A'ircleaner :elelments--c'l,ean* • '.Valve clearance-check • •
Engi,ne'oil--change* 1 vear .' .'o: I filter-replace" • •

I Enqine vacuum svncnronizaticn-cneck • •
Throttle pedal play-check • •
Id le speed--adjust I. •
Fuel system cleanl in,ess--ch,eck* .'Radiator hose, connections--check 1 year '. •
Spark arrester-..clean .'Coo Iant--cha nqe 2 years
Fuelli hose-replace 4 years

I

'. = Clean, adjust, lubricate, torque, or replace parts as necessary.
* =Service more frequently when operated in mud, dust, or other harsh riding 'conditions.



Torque and Lockinq Agent

The following: tables list the tiqhteninq torque for the major fasteners, and the parts, requirinq use of
a: non-permanent lockinq agent or liquid gasket.,
Letters used in the "Remarks' column mean:
L : Apply a non-permanent locking aqent to the threads.
M :: Apply a molybdenum disulfide (lubricant ,(gr,e,ase' or oil) to the threads and seated surface" or

washer.
\0 :', Apply engine oil.
S ,: Tighten the fasteners following the specified sequence.
SS: Apply silicone sealant to the threads.

Fastener
Torque

R,ema:rks
N-m: kg-m ft ..lb

Coolinlg 'System!:
Radiator fan switch 25 2.5, 1,8.,0

Coolant tern peratu re switch 7.,'8 0.,80 6,9 in-Ib 58
W,ate'r pump cover bolts 9.,8 1.0 87 in-Ib

Wat,er pump drain plugl 7.8 0.80 69 in-lb

Engine Top End:

Cylinder head cover bolts 9.8 '1 .0 87' in-lb

Camshaft sprocket bolts 15 ,.5 11 11 .0 L
Camshaft cap bolts 1,2 1.2 104 in-lb
Valve adjusting screw locknuts 25 2.5 l'8.0
Rocker Shafts 39 4.0 ,29
Camshaft chain tensioner bolts 1: 2 1.2 104 in-lib
Chai;n tensioner cap bolt 4.9 0.5'0 43, in-lb
Cylinder head bolts: 1OJ mm dia. 3'9 4.0 2"9 S

6 mm dial 9.8 1 .!O 87 in-Ib

Belt Dr'iveTorque Converter:

Drive pulley cover bolts 13, 1.3 113 in-lb
Drive putle'y bolts 93 9.5 69
Hamp we'ig!htshaft stop bolts 1i3 1.3 '1 13 in-Ib
Hamp we'i'ght roller shaft stop bolts 13 '1 .3 1'13 in-lb
Drive pulley fan bolts s.s 11 .0 8'7' in-lb
Driven pulley bolt 93 9.5 69 L

Driven pulli,eycouplingbolts, 13 1,.3 113 in-Ib

Engine Lubricatio'n'Syste,m:
Engine ,oU drain plug 29 3.0: 22
Dill filter rnountinq bolt 25, 2.5 l8.'OI L
Oil filter 18 11 .8 1'3,.0 0
Dill pressureswitch 15 1.,5 11.0 55
oa pressure switch adapter 2'0 2.0 14.,5
Oil pressure relief valve 11 5 1,.5 '1 1.'0 L
OB pump cover bolts 9,.8 1.0 87 in-lb L
Oil passage p'llug '9.,8 1.0 87 in-lb



GE'NE'RA.L !IIN'FORIMATION '1-9

Fastener
Torque

Remalrks
N-ml kg·'ml ft-lb

Ow,l pipe banio bolts: 14 mm dla, 34 3.5 25

B mm dia. 12 1.2 104 in-lb

6 mm dia .. 7,.8 O.B'O 69 in-Ib

pipe mounting bolt 9 ..8 1.10 ,87 in-Ib

E.ngine Hemoval/l nstallation

Enqine mounting bolts 44 4.5 33
Engine bracket bolts 44 4·.5 33,

Rear end sub-frame mountinq bolts 4·4 4.5, 33

Eng,ine Bottom EndlCr,ankshaft:
Connecting rod c.ap nut 36 3.7 27

Starter motor clutch coupl ing AI len bolts 34 3.5 25 L

Crankcase bolts: 6 mrn dia. 12 1.'2' '1 0,4 in-lb

B rnm dial 27 2.,,8 20 S

Tr:ansmissionlFinaill Drive:
Heverseswitch 15 1,.5 11.01

Neutral switch 11 5 1.5 ,1 ..01

Shift drum bearing stop bolts 9.8 1.0 87 in-lb L

Shift drum calm mounting A,I lien bolt 12 1; .2 104 in-lb L
Gear position 'ing lever nut 91.8 1.,10 87 in-Ib

Transrnission case bolts: 6 mm dia, 12 1.2 104 in-lib

8 mm dia. 25 2.:5 18.0

Crankcase/transrnissioncase bolts 12 1.'2 104 in-lb

Final gear bolts 29 3.,0 22 L

Drive shaft ca.p bolts 25 2.:5 11 8.0

Whee!lsITiir'es

Wheel nuts 52 5.3 38.

Front axle nuts, 37 3.8 '27

Brakes,':

Brak.e hose banjo bolts 2'5 2.5 18,.0

Brake pipe' nipples, 22 2.,2 16,.0'

Reservoir clamp bolt 5.9 0.60 52 in-Ib

Master evlinder piston stop bolt 8.8 0.90 78 in-lib

Master cvl inder push rod locknut 18 1.,B 13.0

Front axle' nuts 37 3,.8 27
Rear axle nuts 195 20.0 145, M
Brake panel mounting bolts:

iF ront 8 mm dia, 27 2.,8 2iO

R,ear 1,0 mm dia .. 44 4.5 33
cylinder rnountinq bolts and nuts 7.8 0,.80 i69 in-lib



44 4,.5 33
98 10.,0 72,

4,4 4.5 33
98 10.0 72
98 '10.'0 72
34 3.5 25
98 10.,0 72 M

52 5.3 38

52 5.3 38
49 5..0 3i6

34 ,3.5 2,5

3'9 ,4.0' 29

44 4.,5 3,3

6'9 7.0 ,51

691 7.10 51
44 4.5 33
27' 2.8 ,20

44 4,.5 33
26 2.7 19,.5

44 4,.5 3,3,

44 ,4.5 33
44 4.,5 33

1,4 1.4 10'.0
6'9 7.0 51
1'2' 1.2 lO4 in-lb

Bl:e.ed valves

Suspension

Strut (!Front shock absorber)

mounting nuts:: Upper

bolts: Lower
Bear shock absorber mounting bolts:

Upper

Lower
Front suspension arm pivot bolts
Front suspension arm joint nuts
R:ear suspension arm pivot bolts

,Ste,ering':

Steering whee,l mounting nut
Steering gear assemblv rnountinq

bracket bolts

Tie-rod end locknuts

Tie-rod end joint nuts

Rack guide spr'lingcap locknut

Frame:,

Front guard,mounting bolts

Rear bottom sub-frame rnountinq bolts

Bear right sub-frame mounting bolts

R:ear end sub-frame mounting bolts

Seat belt mounting bolts
Front bar component

mounting bolts: Upper

Lower
Front bar component

mountinq bracket bolts

Rear bar component rnountinq bolts
Side bar mountlnq bolts

Electrical Sys,te!m
Spark plug's

Alternator rotor bolt

Alternator stator mounting bolts

iN-m

Torque

kg-m

0,.60

ft-Ib

52 in-Ib

Rem:arks



GENERAL INF'ORMATliO'N '·'11

The table bellow, relating tiqhteninq torque to thread diameter, lists the basic torque for the bolts
and nuts. Use this table 'for only the bolts and nuts which do not require a specific torque value.
AU of the values are' for use with dry solvent-cleaned threads.

i Torque

Threads dia, (mm)
kq-m ft-IbNi -m

5 3.4 - 4.,9 0.3,5 - 0.50 30' - 43 in-Ib

6 5.,'9 - 7.8 0,.6,0 -, O'.BO 52 - 69' in-Ib

8 14 - 19 1.4 - 1.91 10.0 - 13.5

10 25 - ,34 2.6, - 3.,5 19.0 - 25.0'

'1 2 44 - 6 11 4,.5 - 6.,2' 33 - ,45

14 7'3 - 98 7,.4 - 10.,0 54 - 72
16 '1 15 - 1,55, 11.5 -, 16.0 ,8,3 - 115

1,8 11 65 - 22'5, 17,.0 - 23.0 125 - 165

20 2'2'5 - 3:25, 23 - 33 165 - 240



1. Speedometer Cable
2. Transmission Shift Cable
3. Throttle Cable
4. Differential Shift Cable
5. Choke Cable
6. Parking Brake Cable (Left)
7. Parking Brake Cable (Right)
8. Frame Pipe
9. Skid Plate

Viewed from Rear 8)

o
I»
cr
...CD

=e
=i-

....to

:c
e
In
...fD

I»:sa.
3!
i
:D
o
c..
55-
=

..
I

IiiiiiIiA
N

Q
m
Z
m
:D»
r-

2
."
o
:t1

»
-Is
Z



1. Headlight Lead (Left)
2. Horn Leads
3. Headlight Lead (Right)
4. Fuse 8A

(Radiator Fan)
5. Warning Buzzer
6. Ignition Switch Leads, etc.
7. Diode
8. Harness Position Mark (WhiteTape)
9. Regulator/Rectifier Connector

10. Ie Igniter Connectors
11. Fuel Pump Leads, etc.
12. Electrical Wiring Main Harness
13. Starter Circuit Relay
14. Oil Pressure Switch Lead, etc.
15. Tail/Brake Light Leads
16. VehicleCenter Line

Viewed from Front

@

NOTE

oCover the connectors completely with the water tight
covers..
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1,-14 GENERAL INFORMATIOIN

Viewed from Top

Front

Viewedfrom Front

Viewed from Right

Ia__---®

1., Radiator
2. Radiator Breather Hose
3. Thermostat Cap
4. ReservoirTank Hose
5. Reservoir la nk
6. ReservoirTank Overflow IHose
7. Carburetor Vent Hose
8. Carburetor Overflow Hoses



1,. Fuel Tank Vent Hose
2,. Fuel ,Hose
3. Fuel Pump Vent Hose
4. Silencer Drain Hose
5. Alternator Stator and Pickup CoU Leads
6. BrakePipe (Front)
7. Brake Pipe (Rear Left)
8. BrakePipe (Rear Right)
9. Brake Hose

10. BrakePipe (painted White)
11. BrakePipe (painted Yellow)



1-16 GENERAL iINFORM!A'TI·ON

VehiicleJaiick and Support Loeations

<D for Front End of Vehicle
I(l) for Rear End of Vehicle

NOTE

oWhen the vehicle' is to be jacked up only at the trom
end, be sure to apply the p,arklng brake to lock tbe reer
whee/sand prevent the' vehicle from moving.

oWhen the vehicle is to be iecked up only at the rear
end, be sure to block thetrom wheels,.

DAfter the v,ehicle is jacked up besure to support it on
, the sultable' stands. It may resultin a hazardous condi­

tion to work on the vehiclerelsed on a jack alone.
ciise iackswhich have a toed cepecitv of 500 .kgor more.

Viewedfrom Bottom



FUEL S,YSTEM 2-'

Fuel System

'EXlploded 'View' .. ' , . " ..' .., .., .. '.', "' ' , '.. 'I '••••• '•••• ' ..

Speciflcations I.' I I I' '.' I '•• , ••••• " ,., .' '" .' '.' .' •• I , I ••• i " I I .' ,. I II .'. ,."

S,peciial!'T,oOils.".. '. '..' .' ., ... '.' '. '... I .... I.' .' I•• , .' • I ••• ' '. 'I •• I' • I • " '•• I' .' '•••

Sealant "" .'. " II ••• ", •• ' •••••• '.' •••• , •••• '., •••• ' • I •••••• '••' I • I • I ••' I

T'hrottle Pedaland Cable .. II •• I' '. II " '.' "" ,.,, • I "' • I " ..... " I •••••••• I'

ThrottlePedal Play Adjustment , ." " ,..' ... I •••• ,•• ,., '.' • I '. "

Throttle Cable Inspection I ••• , ' I'.' " ••• " • I •• '.' • I. , .

Throttle Ceble Lubrication . . '.' " "" ..' .' I •••••••••• ' ".' '. I.

Choke Ca:bile " I ., I •••••••• ' • '.' ••• ' .' •• " " • '., ••' '. '.' '.' • '•••••••• ' •••• ' •• ' •••

Choke Csble iPl,ay Adjustment I .' ,••••• " I.' ," •••••••• I.'

Choke Cable, lnspectlon. i '••, '•• " 'I " •• i. I.

Choke Cable Lubrication, ' ., ' I " •• '. '.'

Carburetors." . '. . i. • • • • '.' " " .' '. '.' ,. I. • '.' • • • • • • .., • '. • • • • • • • • "' • ., • '.' • • •

Idle Speed Adjustment " .' " . '.. I •• " ••' .' " •• '•• , "'.'

Carburetor Svnchronlzation ".' '..'. , I '•• '••' I •• I • I••••• I.,

Fue1 L,evel Adiustment I •••• '. " ••' • '••• " I I•• " •••• " •••

,Fue,1 'System:CleanlinessInspection , " " " '. , ..
Carburetor R'emovaJ .., , " I' • ,. ,. ' " " ••••• , • '.' '.' •• ' .

Carburetorlnstaltation " . '.' .. " . , " ' , .
Carburetor Disasse'mbly, ,., ' ' ,.' '.. '.' " .
Ca,rburetorAssembly , ..' " " Ii ••••••••••• I. " .. " •••.•. '.

'Ca,rburetor Ci,l,eaning .' '.. , , , " '" .
'Carburetor I,nspection. ' ' . ' I•• " ••••••• I. I.' '.' ' •

A'ilr C:lea:nersl\. '.' . '. '., '.' '.' , ' I.' '•••• , '••• '.' • ,.' ••• ' " •••• '•• '.

Alir Clealne'rIElement Removal, , ..' .'. ' ' ' I••' •

Air Ciean,erRe,m,ov.al..' .. I•• '•••••• , ••••• '•••••••••••• ,., • '•••••

Air Cleaner Installlation ' '. '.' . '.' '.' .. '..' . ' ' '
,Air Cleaner 'Ele'm,entCI,eani,ng , 1 I. I.' I.' ••••••••••••

Air Cleaner Ele·rn!,entInspection I. 1\ .' •• I •••• ' •••••••••• ' •

iFuel, F'ilter '.' ..' .' '.' .. '.' I •••• I ••• , ••• ' '. I.' ., •• '.' ,. I.' •

Fuel FUter Removal., '. , ' I. '•• ,•••••••••••• '., I•••• ' •••••

Fuel Filter InstaUation . " .., ' , . '. " '.', .. " , .
IFuel Filter Insp,ecti'Q,n... , ' I•••••• ' ••'.' ••' •••• ' •••••••• ,••, I.'

Fuel Pump., '. '..' . '.' . I.' , ,.' ".' .' ...•.... I. '. I, '. I I, " .

Fuel Pump Rem,oval I., • '. I ' I '" "'., I.' .

Fuel PumpllnstaUation , I.' ••' ••' ••••••••••

F'u·et T,ank .. '.. '.' '.. " , ' .' '.. '.' ,.' . '.' .' '.' . " ' . I.'

iFuelTank ' . '.'.' '. '.' . , I.' ••• ' I • I.' •••••• " ••• I.' '.' •

Fuel Tank Installation.. I. '.• , " '.. '..' ..••........... '.' .

Fuel Tank CII,eaning., , I' ••••• ,-••• I.' '.' • '.' •••••

Fue'l Tank Inspect jOin •••••• '" •• 1\ •••• '" ' •• '" 1\ •

Sno,rke,,1 Kit (Optional Pairts) ' .., .., ,.,, .., I •••• ' • 'I ..
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2-2 FUE,L SYSTEM

G

G ,:' Appl'y g:rease,.
SS : App,lysU:iconesealant ..

1. Starter Plunger
2. PHot Screw
3. Pilot jet
4. Needle Jet
5. Air Bleed Pipe
6. Main Jet
7. Float Valve
8",
9. Spring Seat

10. Jet Needle
11. Vacuum Piston and Diaphragm
12. Drain Plug
13. Filter

14. Fuel Pump Relay
15. Fuel Pump
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Item Standard'

Throttle Pedal Fre1e Play 10 - 20 mm

Choke Cable Pll,ay 2 - 3 mm

Carbureto rs:

Make/Type, K,eiihin/CViK30

,Setting: M'ai'n jet: Standard Left: #'1 0,2, R, i,ght:: #1 0,5

Option #92, '95, 98, 1'00, 1'08, 11a
M,ain air jet #'100

Jet needle N3'6T

P,ilot let #,35

Pilot air jet #1 65

Pilot screw 2 turns out

Starter jet #52'

Service fuel ,level -0'.,5 ±l' rnm

Float h,eight 17 ,.0 mm

Svnchronizatlo n 2.'7 kPa '(,2 cmHg)' or lessdifference between

cylinders

Special Tools

Along with common hand tools, the following more
specialized tool's are required for complete fuel system
servicing.

PressureCabl,e Lube:r: K560190021

Vacuum Gauge: 57001:·11'98

,N,OTE

o The v.acuumgauge & tachometer (PAV 57001- 1291)
can be used instead of tbe vscuum gauge tP/IV 5'7001­
',1198).

Sealant

KaW8,S8'tkiiBond (Silicone S,ealanf):56019-120



FUEL, SYS'TEM 2-5

.'Start the engine .
• ,With the transmission in neutral, operate the throttle

pedal a few times to make sure that the Idle speed does
not change.

*If idle speed does change" the throttle cable may be
improperly adiusted.vincorrectlv routed" or it may be
damaged.

.'Corre:ct any of these condtions before riding,

B. Mounting NutsA.Adjuster

AiThrottle Pedal Free Play

Throttle Pedal andCab,le

Throttle Pedal PJayAdju'stment
'.Chec k throttle pedal free play.
*If free play is not correct, adjust it.

Tbrottla Pedalli Free ,Play
IWARNING I

Standard: 10 -2'0 mm OOpera:t'ion .with lilm1pr,o,p,e'rly adjusted, incorrectly
routed, olr a damaged cable coulidresiult in an u111safe
riding condition.,

,.Loosen the mounting nuts and slide the ad]uster to
obtain the correct amount of pllay.

-Tighten the mounting nuts.

A,. Adjuster B..,MountingNuts

Throttle Cable tnspection
-With the cablle disconnected at both ends, the cable

should movefreely within the cable housing.

N,OTE

oJf the' throttle pedal free play cenno: be ,adjustedby
using the adjuster at the throttle pedal, use the adjuster
at th'e 00' not torget to securely tighten
the adjuster ,mounting nuts.

*If the cable does not move freely after lubricatlng, or if
the cable is frayed, or 'if the housing is kinked, replace
the cable,



Tbrottle Cable Lubricstion
-Whenever the cable is removed and in accordance with

the Periodic M,aintenance'Chart,lubriicat,e the cable
[see Appendixchapter).

Choke Cable Play Adjustment
.,Determine the amount of choke cable play at the

choke knob. PuU the choke knob until the starter
plunger lever at the carburetor contacts with the starter
plunger: the amount of choke knob travel is the
amount of choke cable play.

*If cable play is not correct, adjust it.

Cboke Cable Inspection
-With the cable disconnected at both ends, the cable

should move freely within the cable housing.

Cable linspection

A. Starter Plunger Lever

Ohoke Cable' Play

Standard:

B. Starter P'Iunger

2'-3mm

the cable does not move freely after lubricating, or if
the cable is frayed, or if the housing is kinked, replace
the cable,

ChokeCa,b.leLubricetion
-Whenever the cable is removed, and in accordance with

the Periodic Maintenance Chart, lubricate the cable
(see Appendix chapter).

Idle Speed Ad/ustment
-Start the engine and 'warm it up thoroughly.
-Turn the idle adjusting screw to obtain the slowest

smooth idle speed .

• Loosen the locknut and turn the adjuster to obtain the
correct arnount of play.

eTighten the locknut,
Idle ,S,peed (for reference}

Stalnda'rd: BOO ±50 r/m,in (Irpm)

A. Adjuster B. Locknut A,. Idle Adjusting Screw



·Operate the throttle .pedal a few times to make sure
that the idle speed does not change. Readjust if
necessary.

CerburetorSvnchroairetion
-Warm up the engine and adjust idle speed.
eAttach the vacuum gauge set (special tool: PIN 57001­

11918) to the vacuum hose fittings on the carburetors.

,.iHolld" the gauge vertically against the side of the car­
buretor body so that the "zero" nne is several rnilli­
meters higher than the bottom edge of the carburetor
body.

.Ho'id the fuel tank to feed fuel to the carburetor, then
turn out the carburetor drain plug a few turns.

• Wait until the fuel Iev-eI in the gauge settles,
the gauge vertical, slowly lower the gauge until

thei'zero" lineis even with the bottom edge of the car­
buretor bo dy.

NOTE

000 not lower tbe r'zero' line below the bottom edgeof
the carburetor body. If the' ga'uge is lowered end then
raised again., the fuel/evel measure sbo'ws somewhat
higher than th,e,actual fuel/evel. If the gauge is lowered
too far, ,dumpthe ' fuel out of it into suitable'cootsiner
end stert th,eprocedure overaga'.in.

- Read the fuel level 'in the gauge and ornpare it to the
specification. Screw 'in the carburetor drain plug.

• Remove the fuel leveli gauge.
-Inspect the fuel level of the other carburetor in the

same manner.
*If the fuel level either carburetor is incorrect, adjust

it.

-Start the engine and let it 'idle to measure the engine
intake vacuum,

*If the intake vacuum difference between the cylinders
exceeds the limit, synchronize the carburetors.

A.Vacuum!Hose Fittings B..Adjusting Scr..ew
Fuel Level

0.5 ±1 mm abose the bottom edge' of
carburetor body

F'uel lLeve'l Measur'e,ment

Carbur,etor SynchronizsitiQnVacuum

2;7 kPa (2 cmHlg)or'less d,iflerencebetwe,encyUnder's

.'Turn the adjusting screw to synchronize the car­
buretors .

• 'Adjust idle speed.

Fuel Level Adjustment

IWARNING I
Q'Gas,olii:ne is extremel,y' flamlmable and can be eXlplosive

undercertaiin conditions. Turn the ignition switch
OFF. 001 not smeke, Malk,e sur'e' the, are,a iis well
ventiilated and fre,e from ,anysouree.ef 'flame or sparks:
this iincludes any apiplialncewith a pilo1t :1 i,ght.

• Re.move the carburetors, and hold them upright on a
stand .

• 'Connect a fuel tan k to the carburetors with a su itable
hose.

• Connect the fuel level .gauge (special tool) to the open
end of the carburetor overflow hose.

1. Fuel Level Gauge:' 57001-1017
2. Fu,el Level
1. Drain Plug



FUEL SYSTE,M

.'Drain the fuel out of the carburetors into a suitable
container.

• Remove the float bowl by taking out the screws with
lockwashers.

eBend the tang on the float arm very slightly to change
the float height, Increasing the float height lowers the
fuel level and decreasing the float height raises the fuel
level.

Float Hei,ght

11.0mm

Fuel System' Cleanlinesstnspection

IWARNING I
oGasoline is ,extr,eimeliyflammabifte and ,can be expl'osive

under eertain conditions,.. Turn the ignition switch
OF'iF. Do not smoke. sure the area ,is weU venti­
lated and free fro,m any sourceo,fflame ,o,r I,parks;
this includes ainy appliance with a pilot !light.

eR,un the open ends of the carburetor overflow hoses
intoa suitablecontainer.

.'Turn out each drain plug a few turns and drain the
float bowls.

oRemov,e the air'.duct the carburetor air cleaner
w.ith a long screw.dr,iver toaccess the left carburetor,

A. Tang
A.. Air Duct B., 'Clamps

eA,ssemb,le the carburetor, and recheck the fuel level,
*ff the fuel level cannot be adjusted by this method, the

float or the float valve is damaged.

FI,o,atHe,iightMeasur'ement-Ke'lihinCarbureto"

1. Float Bowl MatingSurface
2. Float Valve N,eed'e Rod (conta,c;ted wlth float tang

but unloaded)
1. F.foat

A. Drain Plug

-Check to see if water or dirt comes out.
eTlighten the drain plugs.
*If any water or dirt appeared during the above inspec-

tion, chec k and clean the fuel system.
Carburetors
Fuel Filter
Fuel Tank

-Apply silicone sealant to both ends of the air duct and
install it with the clamps,



FUIEL SYSTEM 2·9

Carburetor Removal

I¥JARNINGI
oiGasal,ine is extremely flammable and canbeex'plos,ive

under'ce'lrta,liincondi1:iions.Turnthe il,gjniition switch
OFf. !Do not simoike,. Mlakesure the' area iiS, weill ventlil­
latedand free from anyso,urce ,of flame or spark.s; this
includes ,any ap,plia.nce'with apUiot liight.

T'OP

11

eRemove the following,
Cargo Bed (ti It up)
Carburetor Holder Clamps (loosen)
Spring Bands (slide back)
Throttle Cable (from carburetors)
Choke Cable (from carburetors)
Carburetors

o Fue,l spined from the carburetor:s is hazardous,

RH

IWARNING I
LH

O:Our.ing ca,rburetor disassembliY, be careful not to
damage the diaphrag.m. Nev,er ulsea sharp edge to
remove the diap,hragm.

oAdjust the following [terns if necessary.
Idle Speed
'Carburetor 5ynchronization
Throttle Cable [Throttle Pedal Play)
Choke Cable Play

Carb'uretor,Disassembly

B. Spring Bands.A. Clamps

-Stuff pieces of lint-free",clean cloth into the carburetor
holders and the intake ducts to keep dirt out of the
engine and air cleaner,

eTurn in the pilot screw and count the number of turns
until it seats fully but not tightly, and then remove the
screw. This is to set the screw to its original position
when assembling,

IWARNING I
o Ilf dirt or dust is, allowed topalss through into the' ear­

buretors, the throttle may" become stuck, po,s:sibly
causing an accident.

ollf dirt gets through into the' engillne,exC8'ssiveenig,ine
wear and possiblyeng,ine dams,ge, wiill occur.

Carburetor Assembly

.'The center lines of the carburetor bores must be
parallel both horizontally and vertlcallv. If they are
not, loosen the mounting screw'S and align the car­
buretors on a flat surface. Retighten the mounting
screws,

.iAft,er assembling the choke mechanism, check to see
that the choke shaft slides right to left smoothly
without abnormal friction.

Csrburetor tnststtetion
eBe sure to route the hoses correctly.
-C heck fuel lea kage from the carburetor s.

oFue'ili mixtur,e trouble could r,esul11 if the sta:rter does
nots88t properl!v in ilts rest po,siition lifter tha choke
knob it returned.



A. BalanceAdjusting Screw B.Clearance A. Spring Seat B., Guide

.'Turn the carburetor body upside-down, and drop the
needle jet into place so that the smaller diameter end of
the jet goes in first.

A., Small End

eDrefuUy screw in the air. bleed pipe. It will seat
against the needle Jet, pushing the end of the Jet into
the carburetor bore.

DIDo, not force the air ble,edp,ilpe Of' o,verti,g;htenit. l'he
needle jietor the C8,rburetor body could be damaged
requirliilng r'e'iplacem,ent.

eSlip the needle through the hole in the center of the
vacuum piston" and put the spring seat on the top of
the needle. Turn the 'Seat so that it aligns with the
guide at the bottom of the vacuum piston.

-After installing the upper chamber cover, check that
the vacuum piston slides up and down smoothly with­
out binding lin the carburetor bore.

eTurn in the pilot screw ful.ly but not tightly, and then
back it out the same number of turns counted during
disassembly.

Csrburetor ,Clea,ning

'WARNING'

OCle'an, the earburetors ina weU..ventUat,edarea.and take
care that. there is no spa,rk or flame anywhere near the
wor'kli·ngl area; this inclludes aiD,yapp,liancewith a plnot
light. Because of the da.nger of hi,gh,ly flamlA18bJe'
liquids, do, not use ,gasoline 'D'r low flash-point sol've,nts,
to clean the earburetor s,

000 not use compressed al'i" on anassembled earberetor ,
the floa;ts malY be crushed by tha pressure, and the'
vacuum piston diaphragmsmaybe, damag!,ed.

o Re'move as many rubbero'r pll'a,stic parts fro m the car­
buretor as !pos'siblebefore cleaning the ca!rburetorw:ith
Si cleaning solution, This win prevent da'mage or
deteric ratio In of the parts .

oThe carburetor \body has plastic parts that cannot be
removed, DO iNOT use a ,s,tirong earburetor cle,aning
solution which could attack these parts; inseead, U1Sle a
mUd high f'lash-point ,cleaniin,gsolution safe for plasti,c
parts,

aDo not use wire or any other hard lnstrument to elean
carburetor part's, esp,ecialiily jets,,as they may be
damaged.



·'Disassemble the carburetors,
• Immerse all the metal parts in a carburetor cleaning

solution.
.,Rinse the parts in water.
eWhen the parts are clean, dry them with compressed air.
eBlow through the air and fuel passageswith compressed

air.
eAsse'mbl'ethe carburetors.

*If any of the Q-rings or diaphragms are not in good
condition, replace them.

-Check the plastic tip of the float valve needle. It
should be smoothv wlthcutanv grooves, scratches, or
tears.

Float Va1i,ve Weair

Csrburetor lnspection

IWARNING I
OGasoUne is extremely flammlblle lind can be expilosi.ve

undercerta,iiln,cond itions. Turn the ignitio,n,s,witch
OF,FlI' iDo no:tsmoike ll , IMaike sure,. the areB is well
ventitated and fr'ee' from 8lniy sour,ce of fllam,eor' sPI,rks;'
this includes, any aippUan,cewlith spUot light,. 1. Rod

Valve Needle
3. Valve Needle Wear

eRernave th e carburetors,
eBefore disassembling the carburetors, check the fuel

level.
*I'f the fuel level is jncorrect, inspect the rest of the

carburetor before correcting it.
aMove the choke shaft 'left and release it to check that

the starter plungers move smoothlv and return by
spring tension..

*IJ the starter plungers do not work properly, replace
the carburetors.

o'Turn the throttle cable pulley to check that the
throttle valves move smoothly and return by spring
tension.

*I:f the throttle valves do not move smoothly, replace
the carbureters ..

*If the plastic tip is damaged, replace the needle.
,e,pushin the rod in the other end of the float valve

needle and then release it,
*:If it does not spring out" replace the needle.
.Check the tapered portion of the pilot screw for wear

or damage.

PillotScrew

• Disassemble the carburetors.
-Clean the carburetors.
• Check that the O-rings on the carburetors and the dia­

phragms on the vacuum pistons,are in good condition.

*If the pilot screw is worn or damaged on the tapered
portion, it will prevent the engine from idling
smoothly. Replace it.

'.Check that the vacuum piston moves smoothly in the
carburetor body. The surface of the piston must not
be excessively worn.

*If the vacuum piston does not move smoothly, or if it
is very loose in carbureter body, repiatce the carbureter.

2. Tapered Portion1. Pilot Screw

B. Starter PlungersA. Throttle Valves



2-"2 FUEL SYSTEM

A. Vacuum Piston

o If: d lirt gets thr,o,ugh lilnto the e:ngi,iine, excessive enq ine
wear and p'ossibly engine da1mage wli'U occur'.

Ai, Cleaner Removal
eRemove the following.

Seat
Fuel Tank
Air Duct amps (loosen)
Air Cleaner Housing Mounting Bolts
A:i,r Cleaner Housing Bracket Bolt
Bracket
Air Cleaner Housings

Air Cleaner Element Removal
eRemove the following.

Seat
Air Cleaner HousingCaps
Air Cleaner Elements

NOTE

o The left air cleanerhousing and element is used for the
carburetor aircleenersystem.

o The right air cleaner housing end element is used for
the'belt dirve torque converteraircleaner system.

A. AirCleaner Housings
B. Bracket

C. Mounting Bolts
D.C.lamps

-Stuff pieces of lint-free" clean cloth into the air intake
duct to keep dirt out of engine.

A. Element for Carburetors
B. Element for Converter

c. 'Cap

eRemove the following to remove the silencer in the
carburetor air cleaner system.

Cargo Bed l(tHt up)
Air Duct Spring Bands (slide back)
Breather Hose Clamp [loosen]
Silencer Mounting Bolts
Silencer

IWARNING _
A. Silencer
B. Spring Bands

c. Breather Hose Clamp
D. Mounting Bolts

Olf din or dust is aillowed tOPilSS through into, the
carburetcrs, the butterfly valv,esmay become stu,ck,
possibly ca,us,ingan accid1ent.

.'Cover the carburetor intakes with a lint-free, clean
cloth to keep dirt out of engine.



IWARNING I
Oilf dir't or dust iSlnow,ed'to pass through 'into tbe' car­

buretors, the butte'rfily valve's ma,y becomeituc:k,
possiibly causing an ace idenit.

al'f dirt glets thr'ough, into the engine, excessive' engiine
w'earand possibly, en,gio81 damage willi oeeur,

Air ,CleanerInsta'lla't/on
eA,pply silicoaesealant over the rivetslnthealrcleaner

housings,
eApplygre,ase'to'both ends of the alrcleanerelements

and install them.
eApply silicone sealant to both ends of the air duct

between the silencer and the left .air cleaner housing
and install it w'ith the clamps.

eBe sure to route the hosescorrectly.
elf the air ducts were remeved.Jnstall them being

careful to follow bending direction or Installatlon
marks.

.Secure the straps and air cleaner housing caps at the
rear to the mounting bracket with the wing bolts.

Air .CleanerE tementCleeninq

NOTE

otn dultyareas, the elements' sh,ould be' cleaned more
frequently than the recommended interval.

oAfter ridlng through rain or on muddy roeds, the
elements should be cleaned immediately.

-Clean each element by tapping JtliighUy to loosen dust.
,.Bllow 'away the remaining dust by applving compressed

air from the, outside to inside (from the clean side to
the dirty side).

-Inspect the element before install ing it,

Air Cleaner Element Inspection
eVisuany check the element for tears or breaks. Check

the sponge gaskets also, and the element frame.
*If theelement or gasket has any tears or breaks, replace

the element,
*I'f the element frame is damaged or distorted, replace

the element.
*If the sponge gasket comes loose, stick it back on with

an'adhesivesealant,

A.Air Ducts B. Align marks.

elnstall the air cleaner housing'caps and. snap the clips
over the ends of the caps .

• Place the' straps over. the aircleaner housing caps and
secure them atthe front w]th the hous:ing mounting
bolts.

Fuel Filter Remove!
,.Re:move the following,

Cargo Bed [tilt up)
Fuel Filler

oPuU the filter off the hoses. Be prepared for fuel
spillage.

IWARNING I
OGasoUne is ,extremely flammable andeB:'nbe eX,plos,ive

,eMtain co,nditions.. T,urn, the ig,nit,ion swi,tch
OFF. Do not smoke,., 1M.kg, sure the a,r'ea is well
ventillatedBnd free from any lour,ce of flame or sparks;
thi:1 includellny aP'IPllanee with a Ipiilot light.



Fuel Filter Installation'
elnstall the fuel filter so that the arrow' on it shows the
fuel flow from the fuel tank to the fuel' pump.

A. Fuel' Filter C. Fuel Hose to Pump
B., Fuel Hose from Tank

IWARNING I
oGaso,liine is extrem:eliyft!ammabl,e andean be ,explios,ive

under certain e,ondiitions.Turn the i,gniti,o,n switch
O'FF.. Do not smoke. Miakesure, the area lis, wen ve·ntii­
lated lind free from any source of flame ,o,r sparks; th is
includes any appliance with a pilot "ight.

eBe sure to route the hoses so thev will not be kinked
or stretched.

A. Fuel Pump B. Pull for removal.

Fuel Filter inspection
-Visually Inspect the fuel filter.
*If the filter is dear with no signs of dirt or other

contamination, it is OK and need not be replaced.
*If the filter is dark or Iooks dirty J replace it. Also,

check the rest of the fuel system for contamination.

Fuel Pump

Fuel Pump Instal/ation
-I nstall the rubber damper to the pump so that the

projection on the damper aligns with the paint mark on
the pump,

c. Paint M,arkA. RubberDamper
B. Projection

-Connect the fuel hose from the filter to the fitting
marked INLET, and the hose to the carburetors to the
another fitting.

OFar the fuel hose between the pump and filter, connect
the smaU inside diameter end to the pump and the

the

Fuel Pump Removal
-Remove the following,

Cargo Bed (tilt up)
Fuel Filter
Fuel Pump Leads (disconnect)
Fuel Hose (from pump)
Fuel Pump with Rubber Damper

oPuU the fuel hose off the pump. Be prepared for fuel
spillage.



A. Smalll Inside Dia, End (10.8 mm)
B. Large Inside Di,a. End (13 mm]
C. INLET

A. FuelHose
B. Vent Hose

c. Mounting

e Be sure to route the hoses so that they wilI not be
kin ked or stretched,

A. Projections B. Rubber Mounts

Fuel Ta.nk Removal

IWARNING I
oGasoline, is ,extrem"e.lyflammable and can be exp.l,osive

under certain conditions. Turn the' ii,gnition swi,tch
OFF. Do not smoke, Mlake sure thearea isweU venti­
atied 81nd fre,e from aiRY' souree of flarne or sparks.th is

includes ,anyap,p,H:alnc,ewith a iPli!lo,t

.'Remove the following.
Seat
Fuel Hose (from tank)

oPull the fuel hose off the tank. Be prepared for fuell
spillage,

Air Vent Hose
Fuel Tank Mounting Bo'I15

ot.rtt up the tank to free the projections on the tank
from the rubber mounts on the foot platform,

eRemove the tank cap and pour out the fuel into a
su itabIe contaIner.

Fu,el Ta'nk Installation
• Be sure to install the rubber dampers in place.
eBe sure to route the hoses so they willi not be kinked or

stretched.
-I nstall the fuel Ievel gauge.

D. Projection
E. Notch



01 nstall thegas ket with the correct side faciing up
01,nstall the gauge holder so that the notch on the holder

fits to the projection on the gauge.

Fu'el 'Tank Cles'ning
-Remove the fuel' tank and' drain it.
• Remove the fuel level gauge,
.'Pour some high flash-point solvent into the fuel tank

and shake the tank to remove dirt and fuel deposits.

I. WARNINiG I
OCle'an the tank in a weill-ventilatedarea, and take c'a,r',e

that there is no sparkor 'flame' anywhelre' near the
w,orking aglea. Be,cause of the danger of highly flam­
mabie liquids, do not use galsoline o,r lowf,l,ash-point
solvents,to ,eliea:'n th e ta nk.

• Pour the solvent out of the tank,
-Dry the tank with compressed air.

Fuel Tank tnspection
.Visually inspect the gaskets on the gauge and cap, for

any damage.
*Replace the gaskets if they are damaged.
eBlow the air vent in the tank cap free.with compressed

air.

SnOirikel Kit (Optionall Parts)

,Snorkel Kit
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G : A,p,pl'ygrease,.

58, :: AiPplly silicone sealant.

111: !N-mi '0.80 kgi..m, ,69 in ..llb.t
12: 9.,8, N·m(1 1 .OIkg..m, ,B7in..,lb)
13: 25 N-m t:,2,.,5 kg..m, ft-IIb,)

1. Radiator Cap
2. Radiator
3. Radiator Fan
4. Radiator Fan Switch
5. Drain ,PI:ug
6. Reserveir Tank
7. Thermostat
8. Thermostat 'Cap
9. Coolant Temperature Switch

1O.Wat'er Pump lrnpeller
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Item

Coo:lant::

Type (recommended)

M'ixed ratio

Fre,ezinglpoint

Total amount

Thermostat C,ap:

Relie'fpressure

Thermosta't : Valve opening temperature

Vailive full opening tift

P'ermanent tvpe of antifreeze (soft water

and ethylene gllycol pilus corrosion and rust

inhibitor chemicals for aluminum engi'nes

and radlatcrsl

Soft 'water50%, coolant 5'0%

--35°C: '(-31°F)

2.5l,

93 - 123 kiPS!

(0.9'5, - 1.,25 kglc:m2 , 14 -, 18 psi)

80 - 84'oC '(1i16 -,183°F)

More then 8 mm '@9,5,oC (20,3°F)'

Coolant Flow ,Chart

CD

.......
\.

ii'

II

I
I
II

1. RadiatorCap
2. Radiator
3. Radiator Fan Switch
4. ReservoirTank
5. Thermostat Cap
6. Thermostat
7. Coolant Temperature

Switch
8. Water Pump
9. Cylinder J' acket

10. CvllnderHead

IK,awasa'kiBond (SUiconeSeala1nt ) : 5,6019-12'O



Coolant Levet tnspection
-Check the coolant level in the reservoir tank. The

coolant level should be between the "F n and the "L"
marks.

NOTE

OCheck the level when the engine is cold (room or
ambient temperature).

000 not check the level by removinq the thermostat
cap. If the cap is removed, air may get into the cool­
ant, and tower coolingefficiency.

*ilf the coolant gives off an abnormal smell when
changing, check for a cooling system leak. It may be
caused by exhaust gas leaking into the cooling system.

NO'TE

0,8e sure to' inspect the coolent st the reservoirtank. If
the coolant is checked.by removingthe thermostet cap,
the airmust be bleed Irom the' cooling system.

*If the coolant level is low, add coolant through, the
filler opening,to the ('IF"mark.

A.. "F" Mark
B. uL" Mark

C. Cap

Coolant Change (Draining end Filling)

QIUsecoolainil containilng eorrosion inhibitors made
specif.icaUy 'fo'ra·lu,minum engine,s, and radiators in
accordance wi'th the lnstructiens of the manufBI,ctures.

IWARNING I
ala avoid burns do not iremo;ve the radiator and ther­

mostat C81psor try 'to change the eoolant when the'
engii,nne is still hot. W'ait untU lit coo,lisdown.,

OCool,ant entires wiU miake themslipp,eryand can cause
an aeeident and injury., Immediately wipe UiP or wash
awa,y any eootant thalt s.pUls on the' frame, engine, or
,other' painted parts.

OSiince, coolant is harlmful to the' human body', do not
use for dr'inlking.

o For r,efilUng,add the specified mixture ofcoo',Iant and
soft watelr. Addling 'wate'lralonedUutes, the eoolant aind
de'grades its Blnti,oorrosi,on properties. The dUut,ed
cooila.nt: can 'atta,ck the sluminurn engine parts. Inan
e'mergency, soft waltelr can be added. But the diluted
coolantrn,ust be returned to the cerreet Im,lixture Iratio
wi,thiin a f,ew day's,.

Q'lfco,olant must be added often or the res,erv,oirta,nk,
has runcompletelv dry; there is Iprobably leakage' in
the cQ,olingsys'tem,.Check the sy'st,emfor leak,s".

Coolent Inspection
eVisualllyinspect the coolantin the reservoir tank .
• lfwhitish cotton-I iike wafts are observed" alurninum

parts in the cooling system are corroded. the coolant
is brown, iron or steel parts are rusting, In either case,
flush the cooling system,

eRemove the following..
Maintenance Cover
Seat
Battery Cover
Radiator Cap
Thermostat Cap

A. Radiator Cap



A. Thermostat Cap

ePiliacea container under each drain plug,
elDrain the coolant from the radiator and engine by

removingthe drain plugs,

A. Drain Plugs

A,. Drain Plug

eRemove the reservoir tank mounting bolt and pour out
the tank into a container.

elnspect the coolant deterioration .
• 'I nstall the drain plugs. Always replace the gasketwith

new one, if it is damaged.
eFi'lil the radiator and engine up to the top of the filler

neck at the thermostat housing with coolant.

NOTE

OPour in the coolant slo'wly so that it can expel the air
from the engin.eand redietor.

eLoosen the air bleeder bolt and the coolant begins to
flow out the air bleeder bolt hole (that is, when the
remaining air has been forced out). Tighten the
bleeder bolt.



OChoose a suiteble mixture ratio by referring to the
coolant manufacturer 's directions.

ODuriingpit-lSSUire'tes,t:iing,do not ex,ceedthe pr'eslure,tor
whi,eh the sys,temiisdesiglined,. The maximum plressuire
iiI 123 kPa, (1.25kgJcim 2

, 18 psn.

.Remove the thermostat cap, and install a cooling
system pressure tester on the filler neck.

,.W,et the cap sealing.surfaces with water or coolant to
prevent pressure leaks.

• BuUd UIP pressure 'in the svstem carefuUy until the
pressure reaches 123 kPa (li .25 kgfcm2

, 18 psi).
-Watch the gauge for at least 6. seconds.
*If the pressure holds steady, the system isall right.

,Coolin,gSystem Pressure Test

IP,erlmanent typ,e, ,of ,antifreeze f,or

aluminum engi,nes,lind r,adiat.ors

Soft:water 50%,coolant 6'0%
-35,0C 1-31'°F')
2.5 L

M!ixed Ratio:
Freezing Point:
'Total A,m!ount::

Coolant

Typ,e:

080ft or disti Iiled wI'ler must be usedwith the! ant'fre'8ze
(see belliow for antifre,eze) inthe eooll ng s,,¥ste:m.

0lf: hard watier i,s used intlbe system,. it: causes scales
aeeumuletlon in the water palss,ages,and ICQ,nstideirabily
reduces the efficiency of! the, cooUng s,ys,t.eim.,

-Add coolant up to the top of the finer neck.
the reservoir tank up to the "F" mark with cool­

ant, and install the cap.
• 'Check the coolingsystem for leaks.
elnstall the radiator and thermostat caps, Do not

change their positions.
-Start the engine, warm it up thoroughly, and then stop

it.
-Check the coolant levelin the reservoir tank after the

engine cools down.
*If the coolant level is low, add coolant up to the"F"

mark through the: reservoir tank opening.

A. PressureT ester B,o Adapter

Mechanical Seal Inspection
(Visual Lesk Inspection)
Any time the system slowly loses water, inspectfor

leaks..
-Check the water pump body drainage outlet passage

for coolant leaks.
*lf the mechanical: seal Is damaged, the coolant leaks

through the sea! and drains through the passage.
Replace the mechanical seal.

there are no apparent leaks, pressure test the system.

A. Drainage Outlet Passage
: at the bottom of the pump body

,.Remove the pressure tester, replenish the coolant, and
install the thermostat cap.

*If the pressuredrops and no external source is found,
check for internal leaks, Droplets in the engine oil in­
dicate internal leakage. Check the cylinder head gasket
and the cylinder liner leak.

Cooling System Flushing
Over aperiod of time, the cooling system accumu­

lates rust" scale, and lime in the water jacket and radia­
tor. When this accumulation is suspected or observed,
flush, the cooling system. IJ this accumulation is not
removed, it wHI clog up the water passageand consider­
ably reduce theefflciencv of the cooling svstem .
• Drain thecoollng system.
-FiJI the ·cooHng, system with fresh water mixed with a

flushing compound,

oAVQ,id ,th,s use: of 8, flushing compound whi,ch ha·rmfu,1
to the 8ilumi!num engin,e and iraidialtor. Carefully foltilio,w
,the' instr:uetio·ns,suppU.ed by the lmanufaeturer of the
clea ningpr,od uet '.



-Warm up the engine, and run it at normal operating
temperature for about ten minutes.

-Stop the engine, and drain the cooling system.
-Fill the system with fresh water.
-Warm up the engine and drain the system.
-Repeat the previous two steps once more.
-FiJI the system with a permanent type coolant, and

bleed the air from, the system.

R,adiator'andFan

Radiator and Fan Bemovet
,.Disconnect the.battery leads from the terminals.

I, WARNING I
OTbe radli,8:to,rfan, lind fanswit"eh are conne'eted dire,etly
to the batt,ery. The radiato,r fanl Iml,Y start ,eve,nifthe
ignition switch lil1 off., NEVIE.RT,QUiCH THE RA,:DI..
ATOiR FAN UNTIL THEENGI.'IN',i,E CO,IMP'LETELY
COOLS QIFF.TOUCIH'IING TiHIE iFAN B,E'FOR,E, THE,
EN,G,INE COO''LS, COUtD CAUSEiINJ:!U'RV FROM
THE, FANI IBL.AiDES.

Radiatorand Fen tnstsltetion
.'iFill the cooling system with the coolant and bleed the

air from the system. (see Coolant Change],

Radiator Inspection
-Check the radiator core.
*11,f there are obstructions to air flow, remove them.
*If the corrugated fins are deformed, carefully straighten

them with the blade of a thin screw driver.

A. Thin Screwdriver

-Wait until] the coolant cools down, and then drain the
coolant (seeCoolant Change).

eRemove the following.
Front Bar Component
Front Fender Upper
Front 'Guard
Radiator Scree n
Radiator Mounting Bolts
Radiator Hose 'Clamps (loosen)
Radiator and Fan

000 not touch the radiator core directly. This could
damage the radiator fins, resultlng in loss of cooling,
efficiency.

A. Radiator B. Fan

*If the alr passagesof the radiator core are blocked more
than .20% .by unremovableobstructions or irreparably
deformed fins" replace the radiator with a new one.

Radiator,Cleaning
When cleaning the radiator with a steam cleaner-be

careful of the followingto prevents radiator damage,
,.Hold the steam gun at least 0.5 m from the radiator

core.
eRun the gun horizontally following the core fln dlrec­

tlon holdinglt perpendicular to the core surface.



'.Wet the cap sealing surfaces with water or coolant to
prevent pressureleaks.

the cap on a cooling system pressure tester,
I.Watching the pressure gauge, pump the pressure tester

to build up the pressure. The cap must retain the
pressure at least 6 seconds. Aliso the cap must open at
the specified relief pressure,

Thermostat ·Cap Inspection
.'Check the condilion of the valve spring" and the: top

and bottom valve seals of the cap.
-Check the condition of the top and bottom sealing

seats in the filler neck. They must be smooth and
clean for the cap' to function properly.

*fJ anyone of them shows visible damage" replace the
cap or cap assembly.

Thermostat CaiP

1

3., Valve Spring1. Bottom Valve Seal
2.T op Valve Seal

Rad!i8!torand Thermostat Ca.ps

IWARNING·i

OTo avoid burns do not re,!mov,eth,e radiatlorand ther'mio,·'
start caps, whe!n the eoolant js still ho:t.Walit untU
it cools down.,

Radiator and Thermostat Cap Bemovst
-Wait for the coolant temperature to drop before

removing the radiator and thermostat caps.
eRemove the following.

Maintenance Cover (for Radiator Cap}
Seat (forThermostat 'Cap)

eTurn the cap counterclockwise to the first stop, Waita
few seconds for the pressure to release. Then turn it
counterclockwise to remove the cap.

A. Radiator Cap

*If the cap cannot hold the specified pressure, or if it
holds too much pressure, replace it with a new one.

'Therlrnolst.atCap!R'eliefPres.sUirei
93 -1 !23rkPa
(10.95 - 1!.25kg/cm 2 , '14- 181PsiJ

2. Thermostat 'Cap

Thermostat rCap Te'st:

1.. PressureT ester

A. Thermostat 'Cap

Redistor and ThermoststCep Installation
.'The radiator and thermostat caps must be installed in

two steps. First turn the cap clockwise to the first
stop. Then turn clockwise to tighten the rest of the
way.



Thermostat
Thermometer

They must not touch the container
sldesor bottom.

Thermostat : must be
completely
submerged

'Therlmo,statV,II,e :OpeningTemiperature

80 -84°C ('17'6- 183°'F)

Thermostat Bemovst
eDrain the: coolant until the level of it is low enough to

remove the ther mostat after the coolant has had time
to cool (see Coolant Change) .

• Remove the following,
Thermostat Housing Cover Bolts
Thermostat

A., Thermostat Housing Cover Bolts

Watelr Pump

Tbermostet tnstelletion
eFWI the cooling system with the coolant and bleed the

air from the system (see Coolant Change).

WateirPumpDis8ssem'bly
I.Before removing the left engine cover" remove the

pumpimpeller by it turning clockwise, Hold the alter­
nator rotor bolt if necessary.

NOTE
O'The impeller has 8 lett-hended threed, therefore it must

be' turned ctockwlse to remove it.

Tnermostst lnsoection
• Inspect the thermostat valve at roomtemperature,
*If the valve is open, replace the valve witha new one:.
• 'To check. valve opening temperature, suspend the
thermostat and an accurate thermometer ina container
ofwater .

• P,lace the container avera source of heat and 'gradual,l,y
raise the ternperature of the waterwh ii,le stirr'lrng the
water gently.

• ,Watch the valve, As soon as the valve starts to open,
note the temperature.

it is out of the specified range, replace the ther­
mostat. A. lrnpeller B. Turn to remove,
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• Remove the water pump shaft and gear.

OiBe careful not to daimage the' se,aUng surface of the
mechanical seal.

C. Flange

.pun the mechan ical seal out of the left engine cover
with a sharp hook, after prying the flange off.

WaterPump Assembly
• Replace the mechanical seal and the oil seal with new

ones if they were removed .
• APIPIy high te mperatu re grease andins tall' th e oil' seal as

shown.

NOTE

aSlnee' thereplecement mechenice! sealhessn adhesive
costed body, do not apply a liquid gasket to the
exteriorsurtsce of the body,

.,press the seal body into the hole by using a 22 mrn
socket until it stops at the bottom surface of the engine
cover.

i.Clean the sliding surface of the 'mechanical seal with a
high nash-point soilvent" and applly a Iittle coolant to
the sliding surface to give the mechanical seal initial
lu brication,

-After applying coolant to the surfaces of the rubber
sea and sealing seat" instal II the seaI andI seati nto the
impeller with finger pressure until! they bottom out.

A.. Sealing Seat
B. Rubber Seal

eTorqu,e the following.
Pumpimpeilier

NOTE

oThe impeller has a left-handed tbreed, tberetore it must
be turned counterclockwise to install it

Pump Impeller lnspection
eVisuaUy check the impeller.
*If the surface is corroded, or if the blades are damaged,

replace the impeller.

Me'chan,i'cailSe'al Assembly

Press
22: mm Socket

A.lmpeller
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HOSie a,nd ClamplnstaUa:tion

-Fill the: cooling system with the coolant and bleed the
air from the system (se,e Coolant Change).

2

4. Hose Clamp
5. Hose

1,. Fitting
2.. Raised Rib
3. Hose End

Mechanical Seel lnspection
eVIsuaUy inspect the mechanical seal.
*If anyone of the parts is damaged, replace the

mechanical' seal as a unit.
o:The sealing seat and rubber seal may be removed easilv

by hand.

A. Impeller Sealing Seat Surface
B. RubberSeal
C..Mechanica' Seal Diaphragm

Hose inspection
eVisuaUy inspect the hoses for signs of deterioration.

Squeeze the hoses. A hose should not be hard and
brittle, nor should it be soft or swollen.

• Replace any damaged hoses.

Hose and Pipe Removal
e Drain the coolant after it has had tirne to cool (see

Coolant Change).

Hose and Pipe tnstellstion
eBe sure to install the O-ring on each pipe fitting which

is mounted onto the cylinder, cylinder head, or 'water
pump.

elnstaB the hoses and pipes being careful to follow
bending direction or installation marks, Avoid sharp
bending, kinking, flattening, or twisting,

,.Install the clamps as near as possible to the hose end to
clear the raised rib on the fitting. This will prevent the
hoses from working loose.

oThe clamp screws should be positioned correctly to
prevent the clamps from contacting anything ..

R.adiator Fan ,Switc'hand
CoolantTamperatureSwitch

Switch Removal
,.Drain the coolant after it has had time to cool (see

Coolant Change).
oro remove the coo'fant temperature switch, drain the

coolant until the level of' it is low enough to remove
the switch.



A. Coolant Temperature Switch

A.. Radiator Fan Switch

Switch Installation
eA,pply a silicone sealant to the following.

Coolant Temperature Switch
eTorque the following.

Radiator Fan Switch
Coolant Temperature Switch

• Fil] the cooling system with the coolant and bleed the
air from the system Coolant Change).
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E:xploded View

M : Imolybdenum di:sulfide grease,.

a :: Appily engineoill.
SS : AIPpl,ysilicone sealant, 2S

1:. Cylinder Head Bolt
2. Shift Cable Guide
3.Cy!linder Head Cover
4. Top Chain 'Guide
5. Camshaft Sprocket Bolts
6. lnlet Camshaft
7. ExhaustCamshaft
8. Camshaft Sprocket [Inlet]
9. Camshaft Sprocket (Exhaust]

10. Rear Chai:ri Guide
11. CamshaftChain
'12. Front Chain Guide
13. 'CamshaftChain Tensioner
14. Cap Bolt
15., Tensioner Bol!ts
16. Valve AdjustingScrew Locknut
1,7. AdjiustilingScrew
18. Rocker Shaft
1.9. Rocker Arm
20. Retainer Spring
21. Split Keeper

Spring
23,. Oil Seal
24. 'Inlet Valve
25. Exhaust Valve

"

@
@ \)

T1 :: 4,.9 N-m, (0.50 k'g-m,43 in-lb)

T2: 9.8 N-m(1.0 kg-m, 87 lin-Ib)
T3: 12IN-m: (1.2 kg-m, 104in-lb)
'T4: '115 N-m (1.5 kg-m f' '11 1,.0ft-Ib)

T5: ,25 N-m (2.,5 kg-mit 18.0ft-ilb,t
T6:, 39 N-m (4.,0 kg-1m" ,29 ft-lb]
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i

@@@

o : .AiPply,engineaU..
S : IFoliow the s,pee,if,iedtighteni:ngsequence,.

T1 ,: 9.8 N-m(1.,Okg-m, 87 in-Ib)
T2:12 N-m (1.2. kg-m, 104 in-lbl
13: 391 NI-m (4.0 kg-m, 29 ft-Ib)

1. ,0ill Pipe (Cylinder Head)
2. Cylinder Head Bolts (6 mm dia.)
3. Camshaft Cap
4. Cylinder Head Bolts (8 rnrn dia.)
5.. Valve 'Guide
6. Carburetor Holder
7. Exhaust Pipe Holders
8. Exhaust Pipe
9. Muffler

10. Piston



Item Stand,ard

Valve :steim bend

Valve stem diameter: il nlet Exhaust

Valve/valve guide clearance (wobble method)

Inlet
Exhaus,t

iCyli,nderHead Valve:s,:

Valve clearance

(when cold)

Cylinder head warp

Valve head thickness:

Valve seating surface':

Outside diameter:

W'i'dth

Valve spriing 'fr,ee lenqth

Valve seat cutting anqle:

Exhaust

lnlet

Exhaust

Inlet

Exhaust
!I nlet, Exhaust

I: nlet, Exhaust

0,.'13 ,- 0.1'8 mm

0.18 - 0.2'3 mm

O.5mlm

1mm

Less, than 0.0'2 rnrn TIR

5.500! - :5.512 mm

0.03 - 0.0'9 mm
0.08 - 01.14 mm

2.8,.3 - 28.5mm

2'4.0' - 24.2 rnrn

Oi.51
- 1.0 mm

40.4 mm

32'0, 4,5,°, 60.0

'0.015 mimi

10.2'5 rnm

0.7 rnm

0,.,,05 mm TtR

5.5,8 rnrn

10.23, mm

0.,27 mm

C,ams,haft:

Cam: height:: Inlet, Exhaust
Camshaft blearing oil clearane,e

Camshaft journal diameter
Camshaft bearinq inside' diameter

Camshaft runout

Camshaft chain 20-link length

Hocker arm: inside diameter

Hocker shaft diameter

34..3,26 - 3,4.466mrn

'0.030: - 0.0'71 rnm

24.'9',50 - 24.970' mm
25.000 - 25,.021 mm
not more' than 0'.04 mm TI R

127.0 - 127.4 mm

12.,500 -,12.5,1.8mrn

'12,.466 - 12'.484rnm

34.23; rnrn

0,.116, mm

24.92 mm
25,.:08 mrn

0.1 rnrn TIIR

128.9 mm
1!2.55 mm

12.44 mm

ICylinderCompression (usable r.a,ng:e)

8,90 - 1,370 kPa @3,80 r/min (rpm)

(9.1 - 14.,0 kg/cm2
, 129 - 1'919 psil

Cylinder BII·o,ck,Piston:

Cyl inder inside' diameter

Piston diameter

Piston/cvl inder clearance

Oversize piston and rings

72.4'9'4- 7'2.5,016 rnm
72.,435,- 72'.4,5'0mm

01

..:0,44 - 0.071 mm

+ 0.5, mm

72'.6 mm

72.2'9 mm



ltem Standard Servi,ce Limit

Piston ri nglgroove clearance: Top 0.,03 - 0.07 mm 0,. 17 rnm

Second - 0.,06 rnm o. 16 mrn

Piston ring groove width Top 1.02 - 1.10,4 rnrn 1 12 rnrn
Second 1.,101 - 1,.03 rnrn 1 12' mm
OiI :2 .,51 - 2,.,5,3 mrn 2',.6,11 mimi

Piston ring thickness: Top, Second 10.97 - 0.99 mm 0.9 mm
Piston ring end gap Top, Second 0.2 - 0,.,35 mm 0,.,7 mm

stem
::= diameter

\
Valve Head



Compression 'Gauge: 57001i-221
Ada'pter: 57'001,·1183

Valve S,sat Cutte', 'Holder: 51001·1112'5

Valve Spr'ingComp"es,sorA'ss,embly: 57001-241
Ada:pt,er:: 57'001·1,0'19,

Valve Seat Cutter 3,2°· q>2851001 ,·1,1 '19
Valv,e Seat Cutter 32° - q)30 51001-1120
Valve SeatCuttelr 45° .. 4>24.5 51'001·11113,
Valve,Seat 46,°· q>3051'001,·1187
Valve ,Seat Cutter 60° ,. ¢30 57'001,·1:123

e

11l,••: •• ' ••• I,.'.i ••i.:."••'i •• ,i ••' ••••••.• i •• :•• i •• '.i•••I •• :I ••• I.,.,' •• ;II,.I.: •• II ••.•• '.' ••••••••••• '1•• tII"'I.II"11I

Sealant

K,awasaki Bond (SiiilicioneSeal,ant): 56019-1.20

'EO
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.., , ' '." '.'.'.,.,.' , '., , , ' '

Re'mo'val
.!Remov,ethe following,

Seat
Cargo Bed
Coolant
Cooling Hose Ends with Plpes
Spark PI;ugCaps-
HeadCover Bolts (6)

oCheck parts for wear or damage.
Oelngs
Knock Pins

oApply grease.
Orings

C, Apply grease.A. CoolingPipe
B. O-ring,

c. Cooling Hoses
D. CoolingPipe

A.Head Cover
B,., PlugCaps

Installatio'n'
.'Note the following.
OAppiy siII leone 'sealant.

Olnstalllthe shift cable guide.

oTorque the following.
Head Cover Bolts

Remove!
,.,Re'movethe following.

Seat
Cargo Bed
Battery Cover
Muffler
Exhaust Pipe
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eRemove the following
1. Cap Bolt (Loosen)
2. Mounting Bolts

A,. 'Chain Tensioner

tnstsltetion
• Remove the cap bolt and O-ring.
<Perform the foUowing.
1., Compress the push rod.
2,. Turn the push rod clockwise until the rod stops.

3. Attach the rod holder plate.

NOTE

OTo mB'ke the procedure easy,usea holder plate to keep
the rod from'pushoing out. A, replacement' cbsin
tefl$i'oner{sPare'pa'tts) hasa push rod holder plate.

• lnstall the tensioner body.
1. Oring
2. Tensioner Body
3. Mounting Bolts
4. Holder Plate (Remove)
5. O-ring
6. Cap Bolt

A,. Turn clockwise.

000 net turn the Irod countercl1ockwi,se atinstaUatlon",
This could detach the rod lind the tensioner caninot be
reinstaU,ed.

OTorque the following.
Mounting Bolts
Cap Bolt
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INO'TiE

oThe exhaust camshaft has an EX mark and the inlet
camshaft has an IN mark. Be careful not' to mix up
these sh,afts.,Camshaft.Removal

eRemove the following.
Seat
Cargo Bed
Cylinder Head Cover
Camshaft Chain Tensioner

NOTE

08e"or6' remo ving the chain tensioner, position the
crankshaft at #2 piston TDC.

-Remove the following.
1. Top Chain Guide
2. Oil Pipes
3. Camshaft Caps
4. Camshafts A. EX Mark

B,. Exhaust 'Camshaft
c. r, Nt Mark
D. Inlet 'Camshaft

OPosition the crankshaft at #2 piston TDe.

c. TDCMark (#2 Piston)
D. Ti:mingMark

A. Turn the crankshaft.
B,. lnspection Window

Exhaust
Camshaft

oEngage the camshaft chain sprocket with the camshaft
chain.

Le'ftSide View

2423 22 3 2 1,
.::,....-::::0·.............-.·., • • • • • • • • • • • • • • • • •If? ••11 Punch Mark Punch Mark '

oThe ·crank,shaftma'y be turned, while the camshafts are'
removed. A!lwalYs pun th,echaiin taut whUe' turning the
,cranikshaft., Thisa:¥oidsklinkingi the ,chainon!the I,owe'r
(cr,anks,haftt sproeket. A,kinked chain could damage
both thechaiio and thespr'ocket.

Camshaft Installation
(Inclu,ding'Chain Timin'gProcedure}

eNote the followlng.
oApply engine oil,

AI,I Cam Parts
AU Cam Journals

NOTE,

OStuffa clean cloth into the chain tunnel to keep any
pert« from' falling into the



01nsta!11 the camshaft caps.
o lnstall the top chain guide.

D

A

1. Camshaft 'Caps
2., Arrow: Toward the front.
3. Location Mark
4. Top Chain Guide

H

Cam Height Meas,urement
.,Mieasurethe cam height.

Use the micrometer.
*If the measurement 'is under the service limit, replace

the camshaft,

1!. Camshaft
2. Cam Height

oTorque the following.
Camshaft 'Cap Bolts
Top Chain Guide Bolts

OApp,ly engine oil.
Oil Pipe Orlngs

C:am Height

Standard::
Servi,ce Li,mit:

34.326 -34 .4,66 mm
3423mm

Camsh,aftSprocket Installation
eNote the following.
oThe inlet and exhaust sprockets are identical.

lnlet sprocket used mark
Exhaust sprocket used mark

Camshaft Bunout
.Mieasure the runout,

Use the d ia", gauge.
*If the runout exceeds the service limit, replace the

camshaft.

A. For inletCamshaft IC. Sprocket
B. For Exhaust Camshaft

OAI.)pily non-permanent locking 21genL
Sprocket Bolts

oTorque the following.
Spree ket 80 Its

Camshaft IRunout

Standard:
Service Limlt:

1 Camshaft
2. Dial Gauge

Lessthan 0.04 mm TIR
0.1 mm l'IR



Cam'sh,aftBearing OilCleerence Inspection
.,M,easure each clearance between the camshaft and the

cap.
Use the plastigage (PressGauge )1.

'N'OTE

oTighten the cap bolts to the specified torque (see
Exploded View)'.

000 not turn the cemsnett 'when the p,la,stigage is
between the ioomelend camshaft cap.

*If the clearance exceeds the service limit, replace the
camshaft and measure the clearance again.

*If the clearance still! remain out of the limit, replace the
cyIinder head.

1. Camshaft 'Chain 2. Crankshaft

Standaird:
Se'irv'ic,eL!iimiit:

0.,030-,0.071 mm
0.,16 mm

1'. PlastigageWidth

Top Chain Guide' Removal
eRe:move the cylinder head cover.
eRemove the bolts and take off the guide.

Top Chain Guide tnstsllstion
eThe arrow on the guide must point toward the front.

CamshaftChain and Gu!idies

1. Arrow 2. TopCha'in G,uide

CamshaftChain Removal
-Split the crankcase (see Engine Bottom End/Crank­

shaft chapter).
oPuU the crankshaft and take the chain out of the crank­

shaft.

Rear Cnein Guide Bemovst
e,Remove the cylinder head.
ePu'l1 the guide off the cylinder.
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Rear Chain Guide lnstsllstion
elnstaU' the guide as shown.

1. "1'99' t Mark
2. RearCham Guide

Front Chain Guide' Remove!
-Split the crankcase.
,.Pu'U the smla,n and pivot pins out of the upper crank­

case, and take off the guide.

Front Ch'ain Guide Installation
elnstall the guide and pins as shown.

1., Sma,1I Pin
2. Pivot Pin

Front Chain Guide

Cemsnet:Ch,ainWear
.,Measure the 20..1ink. length.

Hold the chain taut with a force of about 5 kg.
*If the measurement exceeds the service limit, replace

the chai n,

Cams,haftChain 2,O-link length

St8,nda,rd: 1\27,.00- 127,.4 mm
Service limit: 12,8.9 mm

1. 20-nnk Length

Cemsnst:Chain ,G,uidesWea',
*If the rubber is damaged, cut, or is missing pieces,

replace the guides.

1. Rubber
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Rocker Arms andl Shafts
RockerA,rm tnside Diameter
'. lf the measurement exceeds the service Ilrnit, replace

the rocker arm.

Removal
• Remove the camshafts.
-Remove the following.
1. Rocket Shafts
2. Rocker Arms
3. Springs

,Standard:
Servi:ce Lim,it:

112.500-12.5',8 m'm
1255 mm

1·., IRockerArm
2.1 rsideDlameter

Instsltetion
eNote the following.
o install the retainer springs.

Ra,ekerShaft Diameter

Rocker Shaft Dismeter
*If the measurement exceeds the service limit, replace

the rocker shaft.

12.46,6 -12,.,484 mm
',2.44 mm

Standaird:
Servic,e Limit:

A. Springs

GBIIow the rocker arm oU passageclean with compressed
air.

oCheck parts for wear or damage,
Rocker Shaft 'O-ring

oTorque the following.
Rocker Shaft

1. Rocket Shaft
2. Diameter



Removal
eRemove the following,

Cylinder Head Cover
Exhaust Pipe
Camshaft Chain Tensioner
Camshafts
Carburetors

• Unbolt the following.
Cylinder Head 801lt5
Oil Pipe Banjo Bolts

A. ,qil0 rnm Bolts
B. q,6 rnrn Boh (Do not forget)
C. Oil Pipes
D. Banjo Bolts
E. (/)6 m:m Bolt

oR,e,movethe thermostat housing if necessary.

Instal/ation
.Note the following,
01nstall the cy linder head gasket,

Replace it with new one.
Mark U·p facing up.

oTorque the following.
Cylinder Head Bolts
Oil Pipe Banjo BO'llts

CylinderCompression Measurement
eParform the following.
oWarm up the engine.

Remove the cargo bed .
o Remove the seat.

Remove the spark plugs,
oAttach the compression gauge and adapter (special

tools) firmly into the spark plug hole.

A.Compression 'Gauge: 57001,·221
B. Adap ter: 57001 1183

oHold the throttle wide open and crank the engine with
the starter.

oWhen the gauge stops rising, stop cranking and read the
gauge.

CylinderComip resslon

,Uisab1IeRange: 8'90-13,70 klPa @380 rlmli'n (rpm);
(9'.,1 ·-..,14,.0kglcm2 , 1,29 -19'9' ps,i)'

[LH]

1. UP Mark

[RH]
*If cylinder compression is higher than the specified

range, check the following,
oCarbon build-up on the cylinder head combustion

chamber
oCarbon build-up on the piston head
*If cylinder compression is lower than the specified

range, check the following,
oValve not seating properly
OPi'5tonlcy I lnder clearance excessive
oGas leakage around the cvlinder head gasket
cvalve clearance too small
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Cylinder Head Warp
*ilf warp exceeds the service limit, repair the mating

surface,
*!Replace the cylinder head if themating surface is badly

damage,

Carburetor Holders

Inststtetion
elnstalil the carburetor holders so that the projections

are aligned with the coy 'I inder head marks.

Valve ClearanceAdjustment

3. Carburetor Holders

NOTE,

D Va/vie clearance must be checked and adjusredwhen
the'engine' is cold (at room' tempereture},

1. Marks
2. Projections

Cyliinder iHead War'p

Serv,ice Ilimi,t:

1. Thickness Gauge
2. Straightedge • Remove the following,

Cargo Bed
Seat
Coolant
Thermostat with Braeket
Cylinder Head Oil Pipes
Cylinder Head Cover
Left EngineCover Caps

'.Using a thickness gauge, measure the vallve clearance
between the rocker arm and the cam.

Cytin,ds',H'ead ,Ctea.ning
the oil passagesclean with compressed air.

A. Thickness Gauge

Valve Clearai1nce,lbetw',eenCam and Rocker Arm)

Standard: Iinilet: 0,.08 - 0.13 mm

Exhaust: 0.12 - 0.,17 mm



ValveClearan,c:e,(between VailveStemand Adj.ustingScrew)oWhen positioning #2 piston TDC at the' end of the
eompression stroke:

inlet and exhaust valve clearance of #2 cylinder
Standard':: Inllet:

Exhaust:
0.13 - 0;18 mm
'0.18- 0,,23mm

CD

1. Exhaust Valves
2. Inlet Valves

'3. Cylinder Numbers

.'Iif the valve clearance is, not within the specifiedrange,
adjust the valve clearance,

ePe:rform the following to adjust the valve clearance.
ol.oosen the valve adjusting screw locknut.

oTur n the valve ad]ustlng screw untll the correct
clearance is obtained.

OH!olding the valve adjusting screw with the valve
adjuster (special tool).

o nstall the removed parts,
eNote the following.
OTorque the following,

AdjustingScrew Locknut

oWhen positioning #1 pistonTDC at the end ,of the
com1pr'essio,nstrok.e:

inlet and exhaust valve clearance of #1 cylinder

MeasurinIII Valives,

® #1

'1. Exhaust Valves
2. inlet Valves

#2

3. Cvl inderNurnbers

Valv.e Bema val
.Perform the following.

Using the valve spring compressor assembly and
adapter (special tools).

-Valve clearance can be measured between the valve
stem and the adjusting screw. In this case, the valve
clearance specification is the foUowing.

A., Adjusting Screw
B. Locknut

c. 'ThicknessGauge 1. Valve Spring Compressor Assembly: 57001-241
2.. Adapter: 57001-1019



Valve tnstslletion
.'Note the following,
OApply molybdenum disulfide grease,

Valve Stem
o Install the spring.

Closed coi Iend faces downwards.
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Valve Guide tnstslletion
eNote the following.
otlsing the valve guide arbor (special tool].

Drive the valve guide.
oAp,ply engine oil.

Valveguide outer surface

1. Split Keepers
2. Retainer
3., Spring
4. Closed CoB End

5. Spring Seat
6.0U Seal
7. ValveStern

oHeat the area around the' valve guide hole to 120' ­
150o'C(248 -302,oF).

oUsing the valve guide reamer (special tool).
Ream the valve guide.

Valve Guide Remove!
eNote the following,
oUsing the vlave guide arbor [special tool],

1, . Valve Guide Arbor: 57001,,..1021

1.V'alve Guide Reamer: 57001.. ' 079

Valve Face Contact Inspection
-Check the valveface seating surface width.
oMeasure the seat width,

No build-up carbon (white portion) of the valveface.
*If the valve face seating surface width 'is not within the

specified range, replace the valvewitn a new one.

Valve Sest Outside Diameter
*If the outside diameter of the seating pattern on the

valve seat is too Iarge or too small" repair th ,e valve seat.

Valve Seating,Surface Outside Diame'te'rN'OTE

OHeat the' area around the valve ,guide to 120 - 150°C
{2'48 -302°F).

Standard: Inlet:
Exha!ust:

28.3 mm
24.,0 -24.2 mm



Valve Seat ,Width' tnspection
-Check the valve seating surface width.
OMieasure the seat width.

No build-up carbon (white portion) of the valve seat.

Valve'Seat Repair {Valve Lapping)
'. Using the valve seat cutters (special tools],

Repair the valve seat.

*If the manufacturer's instructions are not available, use
the following procedure.

1. Valve
2. Valive Seat
3. Seating Surface Outside Diameter
4. Seating Surface 'Wi'dth

Valiv,e Seating Surface Width UN and EX)

Standa!rd: 0 ..5 - 1.0 mm

Va,lve Seat Cutte!rs

I!nlet Val,vles:

Exhaust Valve:s:

Holde" and 'Bar

Holder:
Bar:

32° - <P30..0
,450

- cP30..0
'60

0
- <1>30.0

320
- 1t/J28.0

45° -
60'0 - .;630..0

57'0011·1'125,
57001,·11i28

570011..1'12'0
5700,1..1'187
570011 ..,1123,

5,7001,..1119
57001..1113
57001,·1:123

*If the valve seating surface width is not within the
specified range, repair the valve seat.

Seat 'CutteirOperating C,are:
1. This valve seat cutter is developed to grind the valve

for repair. Therefore the cutter must not be used for
other purposes than seat repair.

2. Do not drop or shock the valve seat cutter, or the dia­
mond particle.

3. Apply engine oil to the valve seat cutter before grind­
ing the seat surface.

4. Wash off ground particles sticking to the cutter with
washingoil.

1. Good

3. Too narrow

2. Too wide

4. Uneven

000 not use a W;f,e brush' to remove' the metal particles
from the cutter. It will takeoff the dlamond pertictes ..

5. Setting the valve seat cutter holder ln position, ope­
rate the cutter in one hand in one dlrection. Do not
apply too much force to the diamond portion.

INO:TIE

aPrior to grinding, apply engine oil to the cutter and
,during theoperation,wa,sh ott any ground p,artlcles
stickin.g to the cutter with washing oil.



1. Cutter
2.Cu tter Hold,er
3. Bar

6. After use, wash it with washing, of and apply thin
layer of engine oil before storing.

Marks,S,talmp,edio,n th,e Curttelr::
The marks stamped 0 n the back of th ,e cutter re­

present the following,
60'0,...........• .Cutter angle
37.5f/J ..... ' .' ... .Outer diameter of cutter

1. Outer Diameter of Cutter
2. Angle of Cutter
3. Cutter

Op,@,r,atingP'foc:edures:

-Coat the seat withmachinist's
-USlf a 45,'0 cutter and grind the seating surface only

unti l it is smooth,

00'0 not gr,iind the seat too much. 'Overgr'indingwin
reduce vallv',e clearance by sli,nkiilng the valve into the
head. Ilf the valv,e sinks too far jnto the head, it willi
be impossibl,e to adjust the elearanee, and th,e cylinder
head must be replaced.

• Measure the 0 Utslde diameter of the seatlng surface,
*If the outside diameter of the seating, surface 'is too

small, repeat the 45'0 grind until the diameter is within'
the specif ed range.

*If the outside diameter of the seating surface is too
large, make the 32° grind described below.

*illf the outside diameter of the seating surface is within
the specified range, [measure the seat width as described
below..

,.Grind the seat at a 32° angle until the seat 0.0. is
within the specified range.

010 make the 32° grind, use a 32° cutter, and grind the
seating surface.

o'Wh'ile pressing down very lightly. Check the s,eatafter
each turn.

Q'The32°cutte,r removes mat,erial very qui,ckly. Check
the seat outside diameter fr,e,quendy to prevent over­
,grindiing.

1., 'Widenedwi'dth of engagement by machining with 45°
cutter

2. Ground volume by 32° cutter
3. Ground volume by 60 0 cutter
4. 32°
5. 600



o The reading is not actual valve/valveguide clearance
because tbemeesurioqpotm is above the gulde.

Meas.uring Valve-to-G,uide' Clearance
(iWo.bble Method)
If at small bore gauge Is not available, inspect the valve

guide wear by measuring the valve to valve guide
clearance with the wobble method, as indicated below.
,.Insert a new valve into the guide against the 'Stem per-

pendicular to it as close as possible to the cylinder head
mating surface.

.'.Move the stem back and forth to measure valve/valve
guide clearance.

'. Repeat the measurement in a direction at a right angle
to the first.

*1£ the reading exceeds the service Iimit, the
guide,

Inlet
Exhaust

S,ervice Lilmi:t

0.23 mm
0.21 mm

V'allve/Valve,'Guide ,C.I,eairalnce

(Wobbl'e Method)

Standard

0,.03 _. 0.09 mm

0.08,-0..14 mm

OAfter making the 320
grind, return to the seal O.. D.

measurement step above..
eTo measure the seat width, measure the width of the

45° angle portion of the seat at several placesaround
the seat.

*If the seat width is too narrow, repeat the 4S'O'grind
until the seat is slightly too wide, and then return to
the seat 0'.10. measurement step above.

*IJ the seat width is too widevmake the 60° grind des­
cribed below.

• "Grind the seat at a 60° angle until the seat width is
with in the specified range.

oTo make the 60° grind, use a 60° cutter, and grind the
seat surface while pressing down li,ght':ly.

OAftermaking the 60° grind, return to the seat width
measurementstep above.

-Lap the valve to the seat" once the seat width and 0.0.
are with in the ranges specified above.

oP'ut a little coarse grinding compund on the face of the
valve in a number of places around the valve head.

oSpin the valve against the seat until the grinding com­
pound produces a smooth, matched surface on both
the seat and the valve,

oRepeat the process with a fine grinding compound.
eThe seating area should be marked about in the middle

of the valve face.
*If the seat area is not in the right place on the valve.,

check to be sure the valve is the correct part. If it 'is" it
may have been refaced too much; replace it.

• Be sure to remove aill grinding compound before
assembly.

eWhen the engine is assembled, be sure to adjust the
valve ,ellearance (see ValveClearanee Adjustrnent] .

CYI.linderandPistons

Cylin,der Removal
eRe.move the following,

Cylinder Head
1. Cooling Pipe
2. Cooling Hose

3.Mlove the Valve..1. Valve 'Guide
2. New Valve

3. Valve1. l.apper
2. Valve Seat
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1. Piston Pin Puller Assembly: 57001-910
2. Adapter

A.801'ts s. Cylinder

.'Take the cylinder out of the crankcase.. Piston Installation
eNote the following,
oArrow must point toward the front (Exhaust Side)..

A. Arrow

::::§)

5. Arrow
6. Snap Ring
7. Piston Pin

1,. Top RIng
2. Second Ring
3. ,OU Ring Steel Rails
4. Oil Ring Expander

oSet the piston ring openings as shown.

o.Replace the cylinder base gasket..
OII!nsta!11 the cylinder block.

III:nsert Right to Left
oCheck the parts.

Cylinder Base Knock Pins

Piston Bema val
'.INore the fol ng.
oPlace a cloth under the pistons ..
oUse the special tool ..,

A..Right Hand Piston
B. left Hand Piston
C. Difference

Cvtinder Installation
.Note the following.
OSet the piston position as shown..



<Piston Rings are identical. Piiston Outside Diameter

Standard::
Servi,ee, Limit:

72'.435- 72,.450mm
72.29 mm

1. Top Ring
2. 2nd Ring

Cylinder tnside Dlemeter
,.M.easurethe cylinder inside diameter.

Side-to-Side and front-to-back
each of the 3 positions (total, of :6 measurements)

Cylindelr lnside Diameter

Standard: 72,.,494- 72'.5,06mlm

Service Liimit: 7,2.6 rnm

1. Piston Outside Diameter
2. 5 mm up from bottom

Piston/Cylinder Clearance
I.Subtract the piston diameter from the cylinder inside

d iarneter to get the pistonlcyl inderclearance.
*If the piston/cvllnder clearance 'is less than the spe­

cified range, use a smaller piston or increase the
cylinder insidediameter by honing.

*Iif the piston/cylinder clearance is greater than the
specified range, use a large piston or bore to the next

oversize.

50

Standard: 0 ..044 - 10.0711 mm

Piston Ring end Ring Groove .Wear
-Check for uneven ring groove wear,
o'The rings should fit perfectly parallel to the groove

surfaces,
not, the piston must be replaced.

-With the piston rings in their grooves" make several
measurements with a thickness gauge to determine
piston ring/groove clearance..

Piston R,inglGroov,eIClearance
StandardPiston Diometer

.,M,easurethe piston outside diameter.
S rnrn up from the bottom of the piston.

Top!

Slecond
0.03 - 0.07 mm
0.02 -- 0.0'6 mm

Service Limit

0,.'17 mm
0.,1,6 mm
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Exhaust Pilpeand Muffler
(Incl'uding Sparlk Arrester)

D. Exhaust Pipe Clamp
E. Exhaust PipeHo der

Remove!
.' Remove the following.

Cargo Bed
Seat
Battery and Case
Exhaust Pipe Clamp
MufflerCover
Muffler
Exhaust Pipe Holder
Exhaust Pipe

A.Muffler Cover
B. Muffler
C. Exhaust Pipe

1. Thickness'Gauge

Piiston Rirng Endi 'Gap ,(To,p & Second)

Standa:rd: 0.2 - O'.35mm
Ser'vice ilri:mit:

Piston Rinq End Gap
.'Measure the ring end gap,

Set the ring diose to the bottorn of the cvlinder.
Use the thickness gauge.

1. Gap
2. Piston Ring



tnstsltetion
eNote the following..
o Replace the exhaust gasket with new ones.

SperkArrester Cleeninq

IWARNING I
oTo av,oid burns, wear' g!loveswhilecleaning the sp'ark

arrester, Since the engine must be run during this pro­
cedure, dle :muffleir wUI become hot .

• Remove the drain plug from the muffler,

Exhaust System InspectionI.Before removing the exhaust system, check for signs of
leakage at the exhaust pipe gasket in the cylinder head
and at the muffler clamp.

there are signs of leakage around theexhaust pipe
gasket,it should be replaced. If the muffler-to-exhaust
pipejoint leaks, tighten the clamp.

'.Remove the exhaust system (see Exhaust Pipe and
Muffler Removal).

'.Insp,ect the gasket for damageand signs of leakage.
the gasket is damaged or has been leaking, replace It.

-Check the exhaust pipe and muffler for dents, cracks"
rust and holes.

*If the exhaust pipe or muffler is damaged or holes, it
should be replaced for best performance and least
noise.

A., Muffler B. Drain Pf,ug

eApply the parking brake.
an open area away from combustible materials.start

the engine with the gear shift lever in the N(neutral.)
position.

e!Raise and lower engine speed while tapping on the
muffler with a rubber mallet until carbon particles are
purged from the muffler.

IWARNING.

oDo not run the engine iii" a closed area. Exhaustgases
contain carbon monoxide; a eolortess, odolrl,ess"
poisonous gas,. i,Breathing ex,haust gals !cainleadto i

carbon monoxide po,iso,ningl,,asphyxiation, and death.

eStop the engine.
elnstall the drain plug.
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,21. Converter Cover
22. Drive Belt
23. Driven Pullev
24. IMovableSheave
25. FiKed Sheave
26. Wear Shoe
27. Spring
28. Ramp Cap
29. Coupling
30.. Driven Pu',I'iley

@

(D
I

y(S)

@

@

L : A'pplya nonillrmanent locking agent.
M : AIPply Imolybdenumdisulfide

T1: 9.8 Ni-m (1..0 kgl..m, 87' ,in-lbJ
T2: 13IN·-'mi (1..31kg-lm,113in-&b)1
T3,: 93 N..m ('9..5 kg-m" 69 ft-lbJ

1. Drive Pulley
2. Fixed Sheave
3.. MovableSheave
4.. Split Ring
5. Wear.Guide
6. IRamp Weight
7. Spider
8. Spring
9. Sleeve

10. Cover
11. Sleeve Washer
12. Spring W.asher
13. :Drive Pu llev Bolt
14. Fan
15. Cover
16.A:[r 'Duct
17.A[rC[eaner Element
18. Air Cleaner Housing
19. O-ring
2:0. lnside Cover



S!pecificatlons,

Item Standard Service Llimit

Drive Belt:

Belt width 30.6 - 31.8 mm 2'9' mm
DllriveP'ulley

Sprin'Q free length 691.5 mm 66 mm
Driivl1nPu.lley

,Spr'ing free length 1410 mm 13,3 mimi

Wear shoe'width - - - 11 mm
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A. Cover

B.O-ringA. Inside Cover

o Torque the following.
Su b ifrarne Bolit5

tnststtstion
.'Note the following.
oCheck parts for damage.

O-dng (I nstall it onto the inside

Fuel' Pump & Filter with Bracket
Air Ducts (2)
FuelTa nk eMave it forward)

Removal
.'Remove the following.
1., Cargo Bed
2. RH Rear Fender
3,. RH' Rear Wheell
4. Rear Right Side Sub Frame

Cover

A. Fuet 'Tank

Belt Converter Cover Bolts (8) iBelt

.pun the cover out uf the engtne.
Push the cover for ward.
Pull the front of the cover out first.

Bemovsl
• Remove the converter cover.
eRe,move the drive pulley bolt.

Cooling fan and cover



B. Chamfer Side

A,. Parts Number

4. Drive Pulley
Fit the crankshaft.

2. Driven Pulley
Fit the driven shaft.

3. Belt
The direction of the belt rotation as shown.

A., Spacer

Inststletion
eNote the following.
1.. Drive Pulley Spacer

Chamfer side facing inwards,

B. FanA.Cover

A., Driven Pulley
B. Clutch Holder: 57001-1243

A. Drive Pulley
B. Clutch Holder: 57001-1243

ORelmiOve the belt together with the driveand driven
pulley.

,.Re,movethe driven pulley bolt.
Usc' the special too I.



o,Drive Pulley Bolt with Spring Washers
Install the spring washers (3) as shown.

-Check for wear, cracks, or breaks.

1. Belt
2. Crack
3. Kevlar Cord
4. Broken

1\. Spring,Washers
2. Drive Pulley Bolt
3. Sleeve:Washer

Inspection

e.Removethe belt.
eMeasure the width of the belt.

OCheckparts for wear or damage.
Belt
Pulley'sSheavesSurface
Spring Washer

OApplya non-permanent lockingagent.
Driven ,PuUey Bolt

OT'orquethe following.
Driven Pulley Bol,t
Drive Pullev Bolt
CoolingFan Bolts

Disassembly
eR.emovethe following.
1. Cover
2. Spring
3. Sleeve
4. Wear Guide
5. Spider Assemblv (Push in if necessary)
6. Split Ring
7. MovableSheave
,8. Fix,ed Sheave

30.6,- 31.8,mm
29 111m

Bel,tWidth

Standard:
Servi,ce Limit:

1. Belt
2. Width

...



oPulley Cover
Align the arrows,(spider assemblyand cover).

Assembly
,.Note:the following.
oSpider Assembly

'AIign the arrows [movable sheave and the spider
assem

A. Arrows
B. Spider

C. Cover

A,. Arrow C. MovableSheave
B. Spider Assembly

oSI,eeve
Put the sleeveon the shaft as shown.

C. Sheave SurfaceA. Bushing
B. 5pIined Portion

SheavesSurtece tnspection
*Repl.ace the sheave if it appears damage.

Pulley Cover Bus'hing' Inspection
*Replace the gu ide bushing if it is darnaged or worn.

Bushing'end Sptined Portion Inspection
*Replace the guide bushing if it 'is damaged or worn.
*If spline is badly worn, replace the fixed sheave,

B. Flange Side down.

B. SpiderAssembly

OWear Guide
Fit into the correct position.

A., Wear Guide
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A. Wear 'Guide

69.5 m,m
66mm

NO,T'IE

oMake the DriJl,enPulley Holder ldlsassem'bly to'ol) as
sholwn if necessary.

Disasse'mbly

Driven Pulley

Spri,ngl F,r,ee Length

Standard:
Ser'viceLimit:

A. Spring

Sp'ring Free Length Inspection
*If spring, is shorter than the service Iirnlt, it must be

replaced.

RotterInspection
.'I,lf roller bushing,is badly worn, replace the roller.
*,Replace the pin if it is damaged or worn.

B. BushingA. Pullev Cover

Wear Guide Inspection
*Repf:acethe wear guide if it is damaged or worn.

Remp Weight Inspection
weight bushing is badly worn, replace the weight

*,Repilac,ethe pin if it is damaged or worn.

A.Ra,mp We'i',ght
B. Pin

c. Roller

2. Radius:
3. Bolt:
4. Stopper Pin:
5,. Wir,e:
6.130 mm
7.150 mm

10 mm .,rHICknless
500 mm x SOOmm
80,mm
(/J6m,m
4>8 mm 225'mm,
ll,40'mm



eRemove the coupling.

NOTIE

00:0 not loosen thecoup,li'ng inside bolts. The shaft hub
and' tnecoupler plate are'ba/ancedat th,e factory,.

Assem'blv
.Perform the following.
olnstall the spring and the ramp cap.

A. Fixed Sheave C. Use "B U hole.
8. Holes in Fixed Sheave

4. Take off the retainer.
Release the fixedsheaveslowly.

6. Take off the ramp capand spring.

NOTE

oMak,e'snd record the locationsot th,e ,'Pringend fitting
holes,.

c. Use u2" hole.

A. Ramp Cap C. Punch Mark
B. MovableSheave Shaft D. Arrow

Put the ramp cap on the spring.
Align the marks and press the ramp cap onto the
movable sheave shaft.

A. R,amp Cap
B,.HolesInRamp Cap

C. Stopper

c. Shaft Hub

A. Fixed Sheave
B. Ramp Cap

A. Coupler Pilate
Inside Bollts

• Remove the f,oUowijng.
cSet thepullev on the driven IPtllley'holder,
1., Turn the fixed sheaveoountelr,cliock,wiseabout45°.
2., Hold the fixed sheavewithstopp,er.
3. Press the ra1mp cap.
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Set the driven pulley onto the driven pulley holder
Turn the fixed sheave counterclockwise.
(Pass the fixed sheave arrow to the ramp cap arrow)

NIOTE

a/nstall ,the circlip so that theop,ening is' aligned with a
sp/inegroO've.

Align the coupling and fixed sheave arrows.
A:-Turnfixed sheave.
B,. Arrow (RampCap]
,C. Arrow (Fixed Sheave)

Hold the fixed sheave with the stopper.
Press the ramp cap to the bottom and install the retainer.

,A,. Spline Groove

,A. CoupHng

B. Opening

B,. Arrows

Check the arrows alignment,

Ramp Cap
B. Press.

C:. Retainer
B,ushingand Splined Portion lnspection
*R,epl,ace the gulde bushing if it is damaged or worn.
-If spline is badly worn, replace the fixed sheave.

A. Driven Pulley,
B., Ramp Cap

C.Align the arrows. A. Bushings
B. Splined Portion

C. Sheaves Surface



SheavesSurface tnsepction
*Rep,lace the sheave if it appears damage.

Ramp Cap inspection
*If the ramp or splined portion are damaged, replace the

ramp cap.

BE,LT DRIVE T,OR,QIUE CONVER'TER5-11

WearShoe inspection
.• If the contact areas of either shoe is more than the

service II,mit, replace the shoes in the fixed sheave.

B. Shoe

Spring Free Length' tnspection
*If spring is shorter than the service limit, it must be

replaced.

A. Ramp Cap
B, Splined Portion

c. Ramp

1. Shoe

WearSho,eWidth

Ser'viiceLimit:

2. Contact Area (width)

11 mm

.A. Spring

S.pring Fre'e Length

Standa rd ,:
Service Limi,t:

B. Free Length

140 mm
113.3 mm

Air Cleaner (see Fuel System}
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E.xploded View

1,. Oil Pipe (Cylinder Head)
2. on Pipe (Crankcase LH,)
3. Oil Pump Gear
4. OIl Pump Cover
5,. O'II Pump Rotors
6. OU Fiher
7,., Oil Screen
8. Relief Valve
9. Oil Filter Mounting Bah

1.0. Oil Pipe (Mission Case Upper)
11.. all PressureSwitch
12,. Oil Pipe (Mission Case nside LHI)
13., Drain Plug
14. Oil Pipe (MIssion Case LH)
15. Speedometer Gear Housing

@

@-f
@ @©@ .<

@C'--""Qj)

L : Apply a non-permanent locking
M : Ap,p'ly molybdenumi disulfide 'grease.
o : APP,lyengine oil.,
SS: Ap'ply siiUco,n,eseal,ant.

T1 : '7.8 N-im, (0.8 kg-1m, 69' in-lib)
T,2: N-m '1.0 kg-m, 87 iin-Ib)
T3:: 12 N-m (1.2 kg:-m,1,04in-Ib)'
T4: 15 N-m (1.5 k,g-m,11.,Oft-lb]
15: 18 N-m (1.9 ikg-m, '13.0 h-lb)
T6: 20 NI-m (2.0 kg-m, 1A.:5,ft-lb)
T7: 25 N-m (2.5 kg-m, 18.0ft-llb)
T'8: 29 N-m (3.!0 kg,-,m,22 'ft-lb)

T9:: 34 iN-m (3,.5 kg-m, 25 ft-Ibl

®@@

\QY@

o 0

©,@,.,,2,. , ..,..', J:::?.I

@ '"
@
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Engin,eOil Flow Chart

CD.l..._,.i.: ..'tl.,'.... '0.... 0 1,". CD.1,\, ,',' ".,' . '

1. Rocker Shafts
2. Oil Pipes
3. Rocker Arms
'4. Balancer Shaft
5. Oil Pipe (back side of the cylinder]
6. Oil Pipe (in the alternator cover)
7. Crankshaft
8. Main DB Passage
9. Oil' PressureSwitch

'10. ,Oil Filter
11. Relief Valve
1: 2. Oil Pipe (in the transmissioncase)
13. Oil Pump
14. Oil Pipe (out of the transmission case)
15. Input Shaft
16., Output Shaft
17. Reduction Shaft

® l'8. Speedometer Gear Housing
19. on Screen

1\ 9



6-4, ENGINE LUBRICATIONS'YSTEM

Speciifiications

Item Standiar'd

Engineou
Grade S,E or SF class

Viscosity SAE 1O'W4,QI, 1OW5:0, 20W4!O, or 20W5,Q

Capacity 3.2 IL '(when filter is not removed)

3.,4 L (when filter is, removed)

4.0 L (wh1en en,gine is completely dry)

,OU PressureMleasurement:

Oil pressure @3,5iOO rlmin (rpm) ,

en temp. 90,- 100 DC (194-2 1.2 ,0 F) 19,6 - 294 klPa (2,.01 - 3.0 kglcml2, 29 - 43 psi)

Oi:1 Pressure Gauge:, 57001i-1164,

Oil Pressur',eGauge Ada:pter': 5,'7001-1033

Oil FilIS'f Wrench: 570011 ..1249 1

Sealant

:KawasakiBond (Silicone'Se,a,la'ntJ:5,6019-12'0



IWARNING I
oVehicle operation ins.uff'icie'nt,de!teiri,orated,or

contaminated eng!ine o,li11 .'ill! eause aceelerated wear
and ma'y r,esuilt iin .,n,ginie, ,o,r transmissi,on seizur,e,
accident, and iinjury.

Oil Level Inspection
.Siituate the vehicle on levelground.
.'Check that the engine oU level.

Between the upper and lower level lines in the gauge.
A. Drain piliug

A. Upper Level
8. Lower Level

c. Oil Filler Cap
ID.O'il Level Gauge

o'The oll in the filter can be drained by removing the
filter (see Oil Filter Removal).

*R,epilla,ee the: drain plug gasket with a new one if it is
damaged,

oTorque the following: (see Exploded View).
OillFilter
Drain Plug

oPour in the specified type and amount of oil.

EngiineOil1

Gr,ade: SE ,or S'F cilass
Viscos,lity: SA.E '10W40',10W50,20W40,or 20W50
Amount:: 4.0 L. (engineiis com'plete,illydry)

3.4 L(filfteriis removedl
3.2 L is not removedl

ott the vehicle has just been used, wait severalminutes
foral! tne all to drain down.

alf the oil ha,s iust been change'd,startthe' engine and
run it for severalminutes at idle' speed. This fills the
oil filter 'with oil. Stop the engine, thenwa'.it several
minutesumil the'oil settles.

Oil Filter Removal
eDrain the engine oil.
• Remove the oil filter.

Use the oil filter wrench (special tool],

o Racingl the e,nigine be,foire theoU r'eachese,verypart can
cause engine'sei,zure,.

Olf ,tih,e engine oiil ,gets extrem,e1ly low or if the ,on 'pump
or 0".1 p,ass8,g:esclo,giup or otherwi:se do no,t function
'piroper'liy,,the ,oilipi!reSSUrewar1ning ilight wUlllight. Ilf
this, I, i,g:ht sta,ys.onwben the engine isrunniing above'
iidle speed" stop the ,eng.iine imm,ediatellyand fi:nd the
caus,e.

En'gine ,Oil Chainge
-Set the vehicle on level ground after warning up' the

engine,.
• Remove the enginedrain plug, A.. Oil Filter B.Wrench: 57001-1249



6\-6 E,NGINE LUBRICATION ,SYST'E'M

NOTE,

o The oil filter bypass velve is' assembled in the filter lOo
not disassembled).

t·

·,··l.'41 .... ,..•

!i),

Installation
eNote the 'following,.
oCheck the parts for wear,

Outer Rotor
Inner Rotor
P·ins

oApp.ly a molybdenum disulfied grease.
Oute-r Rotor (Inside and Outside)

B. GasketA. Oil Filter

Oi/Filter Installation
,.Note the following.
OApp'lyoil to the gasket,

oTcrque the following.
Oil Filter (or tighten it with hand(s) about % turns

after gasket contacts mounting surface of engine],
oPour in the specified type and amount of oil.

Oil PressureMe,asurement

NOTE

oMeasurethe 011 pressure after the engineis wermedup.

the on pressure is much lower than the standard,
check the oil pump, relief valve, and/or crankshaft
bearing insert for wear immediately.

eRemove the oil pressure switch.
eAttach the oil pressure gauge and adapter (special

tools) to the switch hole.
Removal
-Remove the following.

'Cargo Bed
Wal,er Pump Cover [see Cooling System chapter]
Left Engine Cover (see Engine Bottom End/Crank­
shaft chapter)
Alternator Rotor (see Electrical System chapter)

1,. Circlip
2., ,Oil Pump Gear
3., Cover Bolts
4. Oil Purnp Cover
5., Shaft
6. Inner Rotor
7. Outer Rotor

Oil p're's,sure

Standard,: 196 - 294 ,kPa

(2:.0- 3.0 kg/cm 2,29 - 43 psi)
@3,,5,OO Ir/min ,(rpm)

,Oil temper'Btur. 90- '"OooC (194,-212'OF)



A. Oil Pressure 'Gauge: 57001,-164.
B. Adapter: 57001-1033
C. on PressureSwitch

eNiote the followlng,
OApply slllconesealant,

oU PressureSwitchTh reads
OTorque the following...

Ol PressureSwitch

Relief 'V'allveand!OUScreen,

ReIfel Valve tnstsltetion
• Niote th efol iiiowing.
OAppily non-permanenet locking agent.

A. ReliefValve

o'Torque the following.
Relief Valve

ENGliNIE LUB,RICATION ,S,YSTEM6-7

Oil Screen Cteeninqend Inspection
eSpillit the transmission case (see Engine Bottom Endj

Crankshaft],
eC,lean the screen 'with high flash-point solvent,

A. Oil, Screen
B., on Pipe

Oil Pressur,eSwitch

See Electrical System chapter.





'ENG:IINEREMOVAiLllN:STA.LL'ATION 7-1

Engine Removal/Installation

E,xpl'Q,d,edV'i,ew .. 'I' I' •• 1, 'I •• '" II • II. ,I ", '" II II ••• II • ,I ••• I I I • 11,1'1 II I '" • I I "," 7,-,2

Engine Hernoval/lnstallation. I I III 'I 'I I •• I' "' .11 II I I I I II "' I "' II ••• I I I I !I 7-3
En,gilin,e Hemoval . II I •• I • I ," • II I •• 1' I'll I I ," •• I, • II' ,I ,", •• I .1 I .1 II • • 7-3

En!gine lnstallation II • '. ,"," II • II I .1 •• ", II II •• • • • • • 1, '1'1 II •• 1, ••• III • 7-4

EngineSeparation.. ", I •• II' .1 I ", II • "' ••• I ", "'" • II ••• II .1 ", ,I ••••• 1'1 I • II 7-4
Crankcase and Transrnission Case' Separation II • II I II !I I II •••• "' • II II II 7-4

Crankcase and Transmission Case Assemb'ly ... II II '"I •••••• II II II 7-4



7-2 ENGINE REMiOVA.L/liNSTALLATION

ExplodedView

@

T1 : 44 N-ml(4.5 kg..m,,33 ft ..lb]

1,. Main Frame
2,. Engine Mounting Bolt (Upper)
3. Engine Brackets
4. Engine Mounting Bolt (Front)
5. End Frame Mounting Bolt (Upper)
6. Rear End Frame
7. EngineMounting Bolt (Rear)
8. End Frame Mounting Bolt [Lower]

@

®



Engine R'·emo'val
eRemove the following.

Cargo Bed
Seat

1. Rear Whee:ls (see Wheels/Tkeschapter),
2. Brake HoseClamps
3. Rear Shock Absorber Lower Bolts
4. Swing Arms with the Drive Shaft

EN,G!IN.EREM'OVAL/I!NSTAL,'LA'TIO'N'7-3

Wires
Neutral Switch Wire
ReverseSwitch Wire
AIternatOirWires
Starter M,otor Wires
Spark Plug Wires
OU PressureSwitch Wire

'CoolingHosesand Pipe
BeIt Converter Air Ducts
Thermostat Housing
Differential Shift Cable Bracket

5. Engine Mounting Bolt (Rear End)
6,. Rear End Frame A., DifferentialShift Cable B. Cable Bracket

Engine MountingBolts
Engine Unit

Use the handcart.

Silencer
Carburetors
Cables

ShiJtCable
Differential Shift Cable
Speedometer Cable ,A". Engine S., Handcart



7-4 EiNGl,NE RE,MOVAL/INSTAiLiLA'TION

En'gine Installation
eNote the foUowing ..
Olnsert the engine mounting bolt as, following..

'.Split the crankcase and transmissioncase.

oTorqee the following,
Engine

Engine,Seipar,ation
B.TransmissionCase

Crenkcesesnd Trensmission Case Separation'
.'Remove the engine (see Engine Rernoval/lnstailatlon].
• Remove the following parts.

Belt Converter Assembly
au PressureSwitch and Oil Pipe
Oil Filter
External Shift MechanismCover
TransmissionCase Mounting Bolts
Speedometer Gear Case

Crankcaseand TransmissionCase Assembly
eNote the following,
o Replace the gasket with a new one.
o Replacethe Ortngs with new ones if they are damaged.
oTheO,-dngs must be installed with the flat side facing

to the transmission case,
OApplyengine oil to the O-rings..
OTorque the following.

Transmlsslon Case' Mounting Bolts
OH Filter
Oil PressureSwitch
Q,H Pipe Banjo Bolt



ENGINE IBO'TTOMEND/CRAN KS'HAFT 8,·,11

Engine Bottom End/Crankshaft

'.. '... I '••••• II I'il •• ," •• ., • 'I, • " '••••• i" '••' ••••• '.' ••• ' '. i' •

Sipec'i.f:i!C8'tio:nsI ,. 'i " • '.' • I • I •• i' " i' .' •••• 'i • '.' II ••• ' • '. '.' '•••••• "" ••, '•••••

Special 'To!o,ls,.. '..' '.' . " ..... ' .. i' i' •••• 'i .' '.' •••••• '.' '•• " " ••• ' • ," '. '.' • ,••••

Sealant . i••' ••' I ••••••••• ," 'II ••• , • '•• '•• '••••• 'i '•••• ' •• i' ••• "'.i i' ., '•• ,,"., .,

Crankcase "'i • '. i'" • • • ",. • • '. ., • ..' • • • • • • ", • • " • • ,i ,I" • • " • • 'i '. '. " i' ,. • • • •

Splittinq '. '. i' ••••••• ' .' •• ,••••••• ' "" ••••••• ' '. '.' "i • '••••••• '. " • i' •

Assernblv... I •••• '.' I I' .' •••• '•••• ' i••••••••• ' • i' .' • '•••••••• ' '., • '••

Crankshaft/Connectinq Hods, i' '•• i' •••• " •••• I ••• ," "' '. "" II • i' •

Crankshaft Instatlation . " II I ,•• I I ••' 'i" • I •••• ' •• i.' i. '••' •••••

Connecting Rod Removal .. " ... i' •• II •••••• I • 'i i' •• II I ,••• I ••••

Connectinq Rod lnstallation . . I •• "' .1 'I' I • '••• 11 •• '•••••• I • I .1' ••

'Cra,nkshaftMainB!ea,dngl Insert/Joumal Wear ... i.i .," I •• I I •• "i ., •

'CrankshaftRunout i•••• '" ,. ,I i' I • I • I ••' I I ," •• I I .' '" ••• I I ••• ,. ,., ••

C'ranksh,aftSideClearance.. I••• ""i '.,. '" • I • I • '•• " • " ••••• '•••• "' •

Connecting Rod Biig End S,ide Clelara!nclei•••• '" • I ••• I • " .'" " • I ••

Connecting Rod lB.iig End Bearinq Insert/CrankpinWear '." ..... "' I.

Balancer 'i I ••• ' ••' '.' '. I I '•••••• ' • "' ••••••• i' '. i' • " •• ,i .'i ", " • I i' I " ••• ., •

Hemoval I .' ., I ••• I •••••• ' '. '••• I •••• '.' '. ,. i' .' •• "i • " • " " • i', •• I ••• '.

Installation .'., " il i' I' ••••• '.' i" '•• I I ••• ,. " ., •• I • I •• " • '" '. I

BalencerShaft iBea:riin,glnsert/JournailWeair.. "'i' i' " •••• I 'i ••• '" •

lBal.an,celrGeariii nspeetion, I I •••• 'i.' ••• i••••• i" i' I ••••••• I. '" '.' .

Left Engliin'eC,Q'V'elr , '.' I 'i •••• ' ••••••• I •• '" " i' '••• 'i •••• '. I I ••

R,emov,all I••••• I I • I •• '" '" I "' '••' .' .' ., •• ' •• I ••• '•• i.' I " •••••••• ' I. i. i' •

Inst,aliil,at'i.on,.... '.. ," .' ... I •••• ' .' " '. '••••••• '. '.' I i' '. " •• " ••' • I ••••

Starter Motor C!lutch..' .. 'i .' •• i' •••• 'i 'i '. '•• " •••• " " "'i I •••• 'i " ••• '•••

IR ,em,ovaJI ' I •••• 'i ••' • I I ••••••• : •• '. I I •••• ,.i '.' . i" ••••••• ' • '. i' •

Instalilationl : '.. '" . 'i • " •••••• ' • " •••••• I, '.' ••••• i • I Ii .' ,. I. i••

StarterMI,otor Clutch Inspecti!on 'i '" •• '. I • '" •• "1 I " i' ••••••••• iI' •

Starter Motor 'Chaiin and Spro:cketsI ••• ". II I • i' • I .'. ,•••••• 'i •• '••• I 'i •

A,emoval . '... '" ... ," .. '. '" 'i I '" •• 'i ,., 'i '. " • I ••••• ' '•• i' ., ••••• '" .' I I .' •

I, nsta Iat,ionl " . . • . . Ii ..' • • '. • • • • • • '.' '.' • '" • • • • • " '.: i' 'i • • • • • Ii •• " I " •

Starter Motor Chain Wear.,. '" ... , . ., .. "" I • '" ••• 'i " • '•• I '" •••• i' " i'

8,·2

8-3

8-5

:8-5

.a-6
8-6

8-7

8-8

8-8

8-8

8-8

B-8
,8-1!0

8-10

8-110

8-11
8-12

,8-12

8.-12

8-12

8-14

8,-14

8-,14

,8,·14

8,-14

8-14

8-15

8-15i

8-15

,8-15

8,-16

8-16



8-2 ENGINE BOTTOM E,N,D/CRANKS,HAIFT

Exploded View

G; : Apply' gr'8.15,e.
t : Apply non-'permanent locking agent.
o : Apply engine oU.
S: Follow the 5,p,ecif:iedtightening :sequence.

1. Left EngineCover
2. Reverse Switch
3. Neutral Switch
4. External Shift MechanismCover
5. BalancerShaft Right Side End Cap
6. Coupling Bolts
7. One-way Clutch
8. Coupling
9. Starter Motor Sprocket

10. Starter Motor Chain
11. Chain Guide
12. Connecting Rod
13. BearingInsert (Con-rod Big End)
14. 'Cap Nut
15. BalancerShaft
16_ B,eari,ng Insert (Batancer Sh.aft)
17. Q'iI Seal
18. Bearing Insert (Crankshaft Main Iournal)
19.Cran kshaft

@
@

10

®

@

Jv .'. f'l,.,, \

15

@@
@@
@@

®

l@@

T1: 12'Ni-m (1.2,kg·-m, 104 in-Ib)

12: 15 N-m t1.5 kg-'Im, 1".0 ft-Ib) (J)
T3: 27 N-m (2.8 kg-m',20 ft-Ib)
T4:, 34 N-m (,3.5 kg-m, 25 ft-Ib)
T5: 36 N-·m, (3.7kg-m, 27 ft-Ib,)



'EN.!GliNE BOTTOM ENi!D/CRANKSHAFT 8,·3

Specifications

ltern Standard Service Limit

Alte,rnator, Stairter Mech.anism

Starter motor chain 20-link length

Crankshaft, Conne!ct.ingRods

Connecting rod bend

Connectinq rod twist

Connecting rod big end side clearance

Connecting rod bi,g end bearing insert/
crankpin clearance

Crankpln diameter

Marking None

o
Connectinq rod big: end bore diameter

Markiing None

o
Connectinq rod big end bearing insert

thiclknessBrown

B,lla,ck

S,rlue

155.5 - mm

O, 13 - a,.3B mm

- 0',.,073 rnrn

37.9,84 - 38.00!O'mimi

37.984 - ,37.994 mm
37.,995, - 38.00,0mrn

41.000 - 41.0"6 rnrn
41,.000- 41.008 rnrn
41.009 - ,4'1.01'6mimi

1.474 - 1.,4'7'9mrn

1.47'91
- 1.,48,4mm

1i .484 - 1,.489 mm

159 mm

0,.2/10,0mm

0,.2/10'0mm

0.60 rnrn

0.112 mm

37..,9'1 mm

Connectinq rod b'ig end bearing insert selection

1349

Brown 9202'8.. 1350

Size 'Color Part iNcumber

Bllue

o

o
None

Crankpin Diameter

Marking

o

None

Con-rod Big End

Bore Diameter
'Marking

Crankshaft runout

Crankshaft main bearing:insert!

journal clearance
Crankshaft main journal diameter

Markin,g N"onle

1

Crankshaft main bes'ri.ngbore diameter:

M'ark,i,ng 0·

N10n,e

10.02,0 - 0.044 mm
3,5.984 -,36.,000 mm

3,5.'984- 35.992' rnm

3,5.9!93 - 36,.000 rnrn
319.,0010, - 39.i0116 rnm

39.!0'0:0 -39,.,1008mm
319.0019 - 39.0'16 rnrn

0,.07 Imm

,35.96 rnm



Standard

Crankshaft main bearing insert thickness:

Brown

Black

B'lue

1.49,0 - 1.494mm

1.494, - 1.498 mm

1.49,8 - 1.50!2 mm

Bearinq Insert"

Part iNumber Journal Nos.SizeColor

CrankshaftMain
Journal Diameter

Miarking

CrankcaseIMain
Bearing Bore

Diameter M,arking

o Brown
2,3

92028-1274

None
Black

2,3

92028-1273 1,4

None
:None Blue

92028-1100 2,3

92028-1272 1, 4

*The bearing inserts for Nos. 2 and 3 journals have' oil glfooves.

Crankshaft side clearance 0.:05, - 0,.25 mm

Balancer Shaft:

Balancer shaft bearing insert/

journal clearance

Balancer shaft journal diameter:

Miarking None

o
Crankcase bearing bore' diameter:

IMarking ,0,

None

Balancer shaft bearing insert thickness:

Brown

B'lack

Blue

0.02!0 - O.044mm

27.9,87 - 2B.000 mm
:27.987 - 2'7.9193 mm

27.994 - 2B..OOOmm

31,.0001

- 31.025 mm
'31.000 - 31.013 mm

31.01'14 - 31.025 mm

'1.495 - 1.499 mm

1.49'9 - 1.503: mm
1.503 - 1.5107 mm

0.08 mm
27,.9'6 mm

Balancer shaft bearinq Insert selection

Balancer Shaft
Journal Diameter

Marking

Crankcase Balancer
Shaft Bore Diameter

Marki'ng

Beadng Insert

Brown 92028-1346
o

None

o
None

o
None

B:lac:ik

Bllue

92028,·1345

'92028·1344



Special Tools

Circlip PUe1rs: 57001 ..143

Cir'cHp iPUers:, 57001 ..1-44

ENiG:INEBOTTO'M END/CRANKSHAFT 8-,5

Sealant

K,aw'as,a,kiBond tLi,quid Gaske,t..BII,acJ<): '92'104-1003



8,·6 E:NGINiiE BOTTOM END/CiIR,ANKSHAFT

Clrank,case

Splitting
eRemove the engine.
eRemove the engine top end,

Cylinder Head (see Engine Top End chapter)
Cylinder (see Engine Top End chapter)
Pistons (see Engine Top End chapter)

eRemove the following,
1. Water Pump Cover
2. Alternator Cover (with impetler]
3. Chain Guide
4. Starter Motor
5. Starter Motor Sprocket
6. Oil Pressure Switch and Oil Pipe
7. DB Pipe
8 Rotor (see Electrical System chapter).

9. Starter Motor Clutch
10. Starter Motor Chain
1'1. Oil Fiilter
• Remove the balancer shaft right side end cap.

eRemov,e the transmission case mounting bolts.

A. Transmlssion Case Mounting Botts

A. 'TransmissionCase Mounting Bolts

-Spl,it the transmissioncase and the crankcase.
8 Remove the crankcasebolts.

A. Crankshaft RH End B. Cap



-Split the crankcase halves,

Auembly

oThe uppe,r' and lo,w'ercrankcase, hal:'ves are machined at
the, factory in the, ,assemblled :state, so the cranik,case
hal',esmust be replaced as a set.

eN'ot,e the following.
oC:teanoff the mating surfaces of the crankcase halves.
oUsing compressed air, blowout the on passages in the

crankcase halves,
olnstall the crankshaft oil seal,

A.Oil Passage

oApp,liyenlineoit
Mai:n Bearicnllinsert:s
BalancerShaft Bearing Inserts

E,NGINE IBOTTOliM END/CRANKSHiAFT 8-7

OAppty liquid gasket.
Upper Crankcase Half

I
II : Liquid Gasket Applied Area

of ollowing the tightening sequence, torque the 8 rnrn
bolts first to about one half of the specification (see
Exploded View], and flnally to the specification in the
same sequence.

NOTE

oApplysilicone' sealant to the crankcase'halves'mating
surface as following.

II : SiIleone Sealant Appl led Areas
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Crenkshett Installation

If the crankshaft, bearing i,nserts, or erankeese halllv,es
are replaced 'with new ones,sele,ctthe bearing !inse'rts
and check clearance witha!,plastiiga,ge before assembling
cran kease to be sure the correct bes:ring inserts are
installed.

• Replace the oil seal with a new one if it is damaged.

NO!TE

(=)Applygrease to the lip of the all seal.

1. Big End Cap
2. Connecting Rod

3. Wei:ghtMark, Alphabet

1. Oil Seal:

el\pply engine oil.
Ma in Bearing Inserts

connecting Rod Bemovet
-Split the crankcase (see 'CrankcaseSplitting).
• Remove the crankshaft.
eRemove the connecting rods from the crankshaft,

Connectinq Rod lnststtetion

eTa. minimize vibration, a pair of co,nnect,ing,r,odshould
have the same weight mark.

a·lif the connecting reds, beariing li:ns,erts, or crankshaft
8lre, replaced with new' ones, selectth,e, beari,ng 'insert
and check d'earance,with ap,lasti,gage before a,Ise'mlblling
eng,in,etio be sur,e th,e ,corr,ect bearing inse'rts ar,e ini.
:staned.

eApp,ly engine oll,
Beari:ngl nserts

.'Torque the following,
Big End Cap Nuts

Crenkshett Main Bearingtnsert/JournetWear
.'Measure the clearance wlth aplastigage.

1. 'Crankshaft Main ] ournal. 2'. Plastlgage



OTorque the following.
CrankcaseBolts

000 not turn the crankshaft during clearance measure­
ment.

Cr,ankshaftMain Bear:ingInsert/Journal 'CI,earalnce

Stainda,rd:
Ser'vilceLi'm,it:

0.,02'0 - 0,.044 mm
'0,.07 mm

Pil : Crankshaft Main [ournal 'DiameterMarks, "1 n mark
or no mark

*If clearance is within the standard" no bearingrep II ace­
ment required.

*If clearance is between. 0.044 mm and the service lim it
(0.07 mm], replace the bearing inserts with inserts
painted blue, Check insert/journal clearance with the
plastlgage, The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure.

*If clearance exceeds the service limit, measure the:
diameterof the crankshaft main journal.

eM,easure the main bearing bore diameter, and mark the
upper crankcase half in accordance with the bore
diameter.

NO,TE,

o Torque the following.
CrB'nkcase'B'o/ts

oThe msr« streedv on the' upper crankcase ,h.alfshould
simost coincide with themeesurement.

CrankcaseIMainBearing Bore' Diam,eter'Mariks,

0:
None:

39,.,000-39 .008,mm
39.009 mm

*IJ any journal, has worn past the service limit" replace
the crankshaft wlth a newone.

*If the measured journal diameters are not less than the
service limir, but do nat coincide with the or iginail
diameter markings on the crankshaft.jnake new marks
on it.

Standalrd:
Servic,e Limit:

None:
1 •.

,3,5,.984,- ,36.000 mm
3,5,.96 mm

3,5".984,- 3,5.992mm
35,.993 -·:36.000 mm

10 : Crankcase Main Bearing Bore Diameter Marks, "0"
mark or no mark

Ma,inBeafiing II'nse1rtSeileetioin

CrankcaseMain Crankshaft Main Bearing Insert*
Bearing Bore Journal Diameter

Diameter Marik M,ark Size Color Part Number Journal Nos.

0, 92028-1274 1,4
1 Brown

92028-11li02 2" 3

None 92028-1,273 1,4
Black

92028-1101 2" 31
92028·1 272 1 , 4

'None None Blue
92028-1100 2J 3

*T'he bearing inserts for 'Nos... 2 and 3 journals have oil groove.



'.Select the proper hearing insert in accordance with the
combination of the crankcase and crankshaft coding.

Ciralnlkshalft,S,ide Cl,earance

Standard,:' 0.25 mm
Se'rvi,eeLimit: 0 ..45 mm

• Jnstall the new inserts in the crankcase halves and
check Insert/journal clearance with plastigage.

. Bearing ifnsert Size coror Mark

Crankshaft Runout
*If the measurement exceeds the service limit, replace

the crankshaft.

1. Crank Web
2. Upper Crankcase Half

3. 'Clearance

Crenksheit Side! Clearance
eMeasure the clearance between the upper crankcase

haIf and th e crank web at the No, 2 or No. 3 journal,
* if the clearance exceeds the service limit, replace the

crankcase halves,

Crankshaft Runout

Stalndard:
Serv,ice Limit:

Less than 0,..03·5, mm TIR
0.,09 mm T!IR

ConnectinqRod Big EnidSide Clearance
*,If clearance exceeds the service limit, replace the con­

necting rod with a new one: and then check clearance
again.

Conn,eetingIRod 8,i'g:E.ndSide Cle,ar.ance'

·S'tandard: 0.,13 - 0 ..38 imml
Service L.:i,mit:, 0.60 mm

A. Connecting Rod B. Thickness Gauge

The upper crankcage half and Iower crapkciJ&e half,
are machined at the factory in the assembled state,
so they must be' replaced as a set.

*f:f clearance is too large after connecting rod replace­
ment, the crankshaft must be replaced ..



Cra1nkpin Diameter iMarksConnectingRod Big End Bearing
Inser:tICrankplnWear

'. Measurethe clearance with a plastigage,
N,one::
o ,:

·37'.98.4-37 .994mm
,37.995,- 3,8.000 mm

1\1 : Crankpin Diameter Marks, UOH mark or no mark

1. Crankpin 2,. Plastigage

NOTiE

o Torque the following.
Big End Cap Nuts

000 not move the connecting rod and cranksh,aft during
clearance measurement.

Connecting:Rod iB1ig End
Be'aring Iinsertlera nkp'iinelieairanc,e

• MIeasure the connecting, rod big end inside diameter,
and mark ,each connecting, rod big, end: lin accordance
with the inside diameter.

NOTE

a Torque the following.
8/g End ,Cap Nuts

oThe mark already on the big end should a/most coin­
cide 'with the measurement.

Standaird::
Serv'ice tinl it:

0',,043·- 0.073, mm
0.,12' mm Conne,ctii,ngHod Big End Inside' IDia:meterMarks

*If clearance is within the standard, no bearing replace­
mentis required,

*If clearance is between 0.073 mm and the service limit
(0.12 mm), replace the bearing inserts with inserts
painted blue. Check insert/crankpln clearance with
the plastigage, The clearance may exceed thestandard
51 ightlv, but it must not be Jess than the minimum in
order to avoid bearing seizure,

*If clearance exceeds the service llmit.imeasure the
diameter of the crankpins,

Orankpin Diameter

Stand,ard::'
Servic,eLiiimit:

37.984:-38JJOO mi!m
37.97mlm

Nlo,ne:
0, :

.4'1.000.-" 4,1 ,.01'08 mm
41.009 - 4,1.01i'6mm

-Select the proper bearing insert in accordance with the
combination of theconnecti;ng rod a.ndcrankshaft
coding.

*IJ any crankpin has worn past the service limit, replace
the crankshaft with a new one.

*If the measured crankpin diameters are not less than
the service limlil, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on 'it.

1. Big, End Cap
2. Connecting 'Rod

3. Diameter Mark,
"O" [mark orno mark
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Bi,g E:nd Bearing Iinsert Se,lection

Con-rod Big Crankpin Bearing ,I Insert
End Bore Dia- Diameter
meter Marking Mark Size' Color Part Number

'0' None 92028-1348
0,

Black 92028-1349
None

None 0 Brown 92028-1350

11 Marks
B. Balancer Gear

C, Balancer Drive Gear

. Bearing Insert 2. Size Color Mark Bstsncer Shaft Bearing tnsert/Joumst wesr
.'Measure the bearing insert/journal clearance with at

plastigage.

_\ nstall the new inserts in the connecting rod and check
insert/crankpln clearance with the plastigage.

Balancer

Removal
,eSplit the crankcase.
ePuli the balancer shaft with the balancer gear out of

the crankcase.

NOl'E

aDo not turn the balancer sha"tduring clearance'meas­
urement

aTorque the following.
Cra'nkcas,eBolts

oRemove the lower crankcase half and measure the
plastigagewjdth to determine the bearing insert/journal
clearance,

Balanc\er 'Shaft Bearing li'nse'rtIJournal CI'earance

Installation
eNote the following,

oil to the inside of the balancer shaft bearing
insert.

o Align the timing mark on the balancer gear with the
timing mark on the balancer drive gear of the crank­
shaft.

A., journal

Standard':
Service Limit:,

B. Plastigage

0..020 - 0 ..044 mm
O.OBmm
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Crankcas,eIBalancerBearing,Bor,eDiamete,r IMarks

NOiTE

o The mark already on th,e upper crankcase half should
almost coincide 'with the messurement.

*If clearance is within the standard, no bearing re­
placement is required.

*Ifcl!earanceiis between 0.044 mm and the service limit
(0.08 mm), replace the bearing inserts with inserts
painted blue. 'Check insert/journal clearance with
plastlgage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure.

*IJ clearance exceeds the service limit; measure the
diameter of the balancer shaft journal.

0:
No,ne:

3'1,.000-31.013m!m
31.0'1,4-- 31.025 , rnm

Balancer Shaft JiournaIDiamet,er'Ma"rks

*If either journal has worn past the service limit, replace
the balancer shaft with a new one.

the measured journal diameter is not less than the
service limit" but does not coinclde with the original
diameter markings on the balancer shaft, write new
marks on it.

St8,nd,ard:

Serviice' Ilimit:

None:
'0 :

27.987 -28.000m,m
27,.,96mrn

27.98'7 - 21.:919:3,mm
27.994 - 28,.000 mm

o :Crankcase Balancer Bearing Bore Diameter Marks,
mark or no mark

.Put the lower crankcase half on the upper crankcase
half without bearing inserts, and tighten the case bolts
to the specified torque and sequence (see Crankcase
Assemblv).

I.M,easure the main bearing inside .diameter, and mark
the upper crankcase half in accordance with the inside
diameter.

.'Select the proper beating insert in accordance with the
combination of the crankcase and balancer shaft
coding".

el nstall the new insert in the crankcase and check insert/
journal clearance with plastigage,



BallancerShaft IMark Locatio,n Installation'
,.Note the following,
oRepface the:gasket with a new one.

NOTE

oApply silicone sealant to the crankcase'halvesmating
surla'ce on thefro'ntand rear sides ot th,e le'ft engin,e
COiLe'.

Crankcase BalancerShaft Bearing Insert
Bearing Inside' journal Dia- Size
Diameter Mark meter Mark Color

Part Number

0 Brown 92028-1346
0

None
Bilack 92028-1'345

0
None None Blue 92028-1344

. BearingInsert 2. Size Color Mark

PI : SiliconeSealant Applied Area

Balancer Gear Inspection
.VisuaUy inspect the balancer gears.

Chjpplng
Abrasion
Color Change
Other Damage

*If they appear damaged or deteriorated, replace them.

Left Eng.ineCo,ver

Remove!
• Remove the following,

Cargo Bed
Water Pump Cover (see Cooling System chapter)

Remove the left engine cover bolts.
Do not forget this bolt.

Sta·rterMotor Clutch

Removel
.'Remove the following.

Cargo Bed
Water Pump (see Cooling System chapter).
Left Engine Cover
Alternator Rotor (see Electrical System chapter).
Starter Motor Sprocket
Allen Bolts

eSepara te the alternator rotor and the one-way clutch
assembly.

A. Water Pump B. t/J6 rnrn Bolt A. Alternator Rotor B. Allen Bolts



ePusih the one-way clutch out of the coupling,

Installation
.Note the following.
o nstall the one-way clutch,

Use the circlip pliers (special tool).

1. 'One-way Clutch
2. Allen Bolts
3. Coupling
4. Copper Washer
5. Inner Race (Starter Motor

Clutch Sprocket)

*If the starterrnotor ell utch does not opera te as it
should or if itmakes noise, go to the next step .

• Disassemblethe starter motor clutch,
*If the one-way clutch installation is incorrect, reinstall!

it.
*V'isually inspect the clutch parts for damage: one-way

cIutch, coupling and starter motor clutc h gear.
*If there is any worn or damaged part, replace it.

c. 'One-wayClutch
Di.Circlip

A. Circlip Pliers
B. Coupling

,StarterMotor Clutch tnspection
• Remove the following.

5tarter Motor Chain
Starte r Motor Sproc ket

oTurn the sprocket to both sides.

Remove!
.,Remove the following,

Cargo.. E3ed
Wateir Pump. Cover (seeCooling System chapter)
Left Engine Cover
Chain Gu ide
Oil Pipe

A. Turn freely.
B. Locked.

c.Sprocket
A.,Otl Pipe B. Banjo Bollt
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-Pull the chain with the sprocket out of the starter
motor shaft

A. Sprocket
B. Chain

c. Shaft

Installation
-Note the following,
i=)Check parts for wear or damage.

O-rings
Copper Washes

C'Torque the following.
Banjo Bolt

Stetter Motor ChaIn Wear
• Measure the 20-IInklength.

Hold the chain taut with a force about 5 kg.
*If the measurement exceeds the service I' irnit, replace

the chairt,

Starter iMoto,r Chalin 'We,ar

Standard: 155.,5 - 155.9 mm
S,ervii"ce Limit: '1:59 mrn

1. 20-L,ink Length
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L : ,Apply n,on:-perm,ane'ntI,ocking agent,.
0,: ,AIPplyengi:ne,oill.
G : Applygre'a,se.

Exploded View

1. Shift Arm
2., Shift Shaft
3. Gear PositioningLever
4. Return Spring
5. Shift Fork
6. Shift Rod
7. Shift Drum
8. Shift DrumCam
9. ReverseShaft

10. Input Shaft
11. Output Shaft
12. Shifter
13.R,eduction Shaft
14. Shift Lever Arm
15. Shift Lever Grip
16. Shift Lever
111'. Shift Lever Guide
18. Shift Cable
19. ReverseSwitch
20. Neutral Switch
21., External Shlft MechanismCover

T1: 9.8,N-m '(1.0 Ikg..m, 87 in..1Ib)
T2,: 1.2 N-m('1.2' k,g-m, 1I04in-lb)

13: 15 NI-m (1.5 kg-m,,11.0ft-lb)@

E!nigine No,. (J)

/
\ >:;:@@

G

CQ@
iEng,ineNo. AF450BEOO34'36,....,
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o

T3
L : Aipp,'lynon-permanent I,ockling,age,nt.
M :AIPply molybdenum disulfide grea,s,e.
o : Apply engine oil.

T1 : '12.N-m '(1,.,2 kg-m, 104 lin-Ib)
T2: 15 N-m ('1.5 kg-m, 11..0 ft-llb)
T3: 251N-m (2.6, kgl-m" 1,8,.Oft,-lb)
14: 29 N-m (.3.0 kg-m, 22'ft-lbl'

1. Final IDrive Shaft
2. Retaining,Ring
1. Swing Arm
4,. HousingCover
5. Pinion Gears
6. 5ide Gears,
7. Shim (Slide Gear)
8. Shim (Pinion Gear)
9.D ifferentialGear Hausing

1O. Final Gear
11. Shift Lever
12. Shift Fork Holder
13,. Drive Shaft Cap
14. Shift Fork
15. Shifter
16. SpeedometerGear
17. Left Transmission Case Half
18. Right Transmission Case Half
19. Breather Hose'

,

.
® Shielded Side

.. ShieldedSide

(j])
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Item ,Stan,dard Servlice Limit

Transmlsslon

Shifter fork groove'width 5,.,05 - 5.15 mm ,5.3 mm
Shift fork ear th iCikness 4.9 - ,5.0' mm 4,.8 mm

Sh'lift fork guide pin diameter '7 .,'9' - 8,.'0 mm 7 .8 mm
Shift drum groove width 8.05 - 8,.2:0 rnrn 8.3 rnrn

Special Tools

Pressure Cable Luber'::K56019-o21

Se'alant

Kawasaki iBond (Liquid G,askeit-IBlackJ,: '92104-100,3

Circlip !PI,iers',:51001-144



·Shlift Leverand Cable'

Csble Bemovsl
eRemove the following,
1.,M·aintenance Cover
2. Cable Clamp

3. Clip
4. Cable Upper End

5. Cargo Bed
6. Cable Adjuster Nuts (Loosen)
7. Shift Arm
8. Cable Lower End

'TRANSMISSION/!FINAL DRIIVE 90S

9. Front Fender Lower
'10. Foot Platform

.Pull the cable:out of th,evehicle.

Cable lntallation
.,llnstaUation is reverse of removal. Niote the foUowing.
oAdju'Stthe cable after cable instaillation.

Shift Lever Removal
1. Shift Cable
2. Shift lever Grip
3. Shift Lever Pivot Bolt
4. Shift Lever Assembly

.Take the shift lever assembly off the lever guide.

Shift lever Installation
.Install.ation is reverse of removal. Note the following,
oApply grease to the shift lever pivot pin.

Shift ,CableAdjustment
.·Lift the cargo bed and secure it.
eRe!move the LH rear fender.



Shift Cable Rear End *If shift lever clearance exceeds the spcclfication, adjust
the shift cable with the adjuster.

IA... Shift Cable C. About 8 mm
Shift Arm

-Check the shift leverand the shift arm synchronization.
o5et the transmission gears in neutral V'V',J'I "" ........ I.

<Check the shift lever play and shift arm position.

A., Adjuster Nuts B, Shift 'Cable

1. Shift Lever (Neutral
2. Play 1..5 - 6.5 mm

1 Shift Arm 2,. Align the slit and the mark.

Shift Cable Lubricstion

NOTE

OSince the shift ,cableof the' trensmissionispacked with
grease and shielded on both sides, it is not rB'quired to
lubrication.

Shift Cebte tnspectton
,.With the cable disconnected at both ends, the cable

should move freelvwithin the cable housing,
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1. W:asher
2. Gear Positionlng Lever
3. 'Washer (with stepped portion)

Remove!
eRem,ove the following.

Shift Lever
. Shift Cover

2. Shift
3. ii Shift Drum Cam
4..Gear
5. ReturnSpring

oApply non-permanent locking agent.
Shift Drum Cam! Mounting Bolt

Q'Check parts for damage,
Knock Pins
Cover Gasket

o Apply engineoil to the shtft shaft assembly.

1:. engine oil.

Installation
• iNote the following,
o,lnstaU the gear positioning lever and return spring as

shown.

A. Spring Stop
B. Spring End

C,. Gear Positioning lever

O'Apply a heavy 'coat of grease (about 0.1 mL) to the­
neutral and reverse switch contact points .

1. Apply 'grease.

Inspection
-Check parts for wear or damage,

Shift Shaft Splines
Return Spring
Gear Positioning Lever

*If they are badly worn or if they show any damage,
replace them.
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TransmissionCase OSplit the transmission case and crankcase,

B. 'CrankcaseA,. TransmissionCase

Usingthe pry point.

OSpiit the transmissioncasehalves.
Transmission Case Bolts

A. tfJ6mm Bolts

Splitting
• Remove the following,

Engine
Belt 'Converter Assembly

1. OiI Pressure Switch
2.011 Pipe
3. External Shift MechanismCover
4" Oil FHter
5. Speedometer Gear Case

eNot,e the following.
Transmission Case Mounting Bolts

A. Bolts

A. Bolts



A., Pry Point

Assem'bly
eNote th,efoUowing.
ol,nstaU the transmlsslon shafts and differential

assembly.
OA,pply liquid gasket to the mating surface of the trans-

mii'ssioncase hatf.
o'Iorqae the 8 m'm case bolts first, and then 6 mm bolts.
oR,eptacethe O'·ringswith new ones they are damaged,
oThe Orlngs must be, installed with the flat side facing

to thetransmlssion case.
OAipplyengine oil to the Orings.
oReplace the gasketwith a new one.
oT'orque,the fo:Uow'ing(see Exploded View).

TransmissionCase Mounting:801t5

T,ransmissiioniS,hafts

Removal
o Remove the transmission shafts.
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o Remove th e 0 utput shaft.
1. Shift Rod
2. Shift IFor k
3. Shift Drum
4. Output Shaft

oR,emovethe reduction shaft,
1. Differential Assembly
2. Reduction Shaft

A. Reduction Shaft
B. Output Shaft

C. Input Shaft
D. ReverseShaft

Installation
eNote the following.
oApiPly engine oil.

Portion of Gears
Bearings

Transmission Disassembly
• Note thefollowing.
o Remove thecirclips.

Using the circlip pliers [special tool: 57001
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Reverse Shaft

Input Shaft

Output Shaft

Transmissio.nAssembly
eN!ote the following.
<Reptace any circlips that were removed with new ones.
olnstall the circlips so that the opening is aligned with a

spline groove.
olnstaU the toothed washers so. that the teeth are not

aligned with the circlipopenlng.

1. Teeth of Toothed Washer 4 .. Opening of Circlip
2. Toothed Wash.er 5. Circlip
3.. Groove of Shaft 6. Shaft

Reduction Shaft

Shift FO'fk Bend
eVisually inspect the shift fork.
*If the shitt fork is bent, replace it

Shift Fork/Shifter Groove Wear
eM,easurethe thickness of the ears on the shift fork.
*If the thickness is less than the service limit, the shift

fork must be replaced.

eM:easure the width of .the shifterfork groove on the
shifter.

*If the 'groove is worn over the service limit, the gear
must 'bereplaced.

Shift.·, Fork. Groo·ve Wiidth
1. Circlip
2. Spacer
3. Needle Bearing
4. Washer

5: Reverse 'Gear
6:. Shifter
7. Forward Gear
8. Reduction Gear

,Standa,rd:
ServiceLimit:

Standaird:
Service, !limit::

4.9 -5.0 mm
4..JBmm

-5.15 mm
5.3m:m



Gear Do.g Da:mogt1
*Repl!ace any gears, that have damaged or excessively

worn dogs.

-Measure the width of the shift drum groove.
*If the groove is worn over the service llmit, the

drum, must be replaced.

,Shitt Drum 'GrooveW:idth

B. Bolts

I.Separate the cable from: the case.
1. PIate Screws
2. Plate
3. 'Cable H!O'usi'ng
4,. CableTip

,Shilr Lever ,Case Removel
eRemove the case bolts.

8.0'5 - 8.20' mm
8.3mm

Standalrd:
Servi,eeLimit

1. Guide Pln
2. Fork
3. Shift Drum
4. Groove

S/Jlft Fo'rk GuideP,n!Shlft'Drum'Gr:rJove W,ear
,.Measurethediameterof the shift fork guide p'in..
*1' the ,guide pin is, les's man the service lirnit, the'

forkmu.st bere:p'la1e.ted.

Shift Fork Guide Piin Diamete"

Standard: 1.9 - 8.0 In,'m
Service Limit: 1.8 mmi
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aiDa not Ioosen thelsh!irftlever pli'votbolt" Looseni;ngthe
Ipivot bolt upsets the position of the sipecial designed
IcoUalr under the lever', and could cause im!alfuncdo,ning
of the il'ever action,

Shift Lever Csse lnstettetion
I.Note the following.
• Lubricate the differen tial cable (see Differential Cable

lubrication).
eAdjust the differential cable (see Differential Cable Ad­

justrnent) .

Snitter and Shift Fork Remove!
eDrain the engine oil (see Engine Lubrication System

chapter).
-Support the vehicle with jacks .
• Remove the shifter.
1. LH Final Drive Shaft (see Final Drive Shaft Removal]
2. Retaining Ring
3. Shifter

eRemove the shift fork.
1. Shift Cable Bracket
2. Shift Fork Lever
3., Spring
4. Shift Fork Holder
5. 'Take the shift for k out of the case if necessary.

Shifter end Shift' Fork tnststtetion
-Not,e the following,
oCheck parts for damage.

Oring
Gasket (Shift lever ,Hol:der)

oApply grease.
Sh ift Fark Shaft
(}.ring,

the shift lever.
Afign the levier mark to the fork center lin,e.

A. Shift lever
B.M,ark
C.Center Line

Differen'tial Cable Adjustment
• Position differential shift lever,

"Lock" position

A.. Differential Shift Lever B. Lock Position

eLo{)sen the cable adjuster mounting nuts .
• 'Push the shift fork lever clockwise ..
eTurn ln the mounting nut A with finger.
• lock the mounting nut a..



A,.. Mountiing Nut A
B. Mounti:ngNut B

c. Shift Fork Lever
Di Turn clockwise.
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Differential Cable' inspection
*If cable movement is not free after lubricating, if the

cable is frayed, or if the housing is kinked, replace the
cable.

1. DifferentialCable

Differe'n'tialCableLubricstton
thin coatingofgrease to the cable ends.

Shifter end Shift Fork' Inspect/on
eVisuaUy inspect the dogs on the shifter.
eVisually inspect the shifter groove.

they are damaged or worn excessively, replace them.

.' Visuallv 'inspect the shift fork ears.
*lfit ls damaged orwornexcessivelv J replace it.

1. Applvgrease,

eLubricat!e the cable with a penetrating rust lnhubitor,
such as equivalent.

A,. Shifter
B. Groove

C. Dogs

1.. PressureCable lu ber:K5601 9-021 A. Ears B. Shift Fork



Differential Gears

Disassemblv
• Remove the following,

1. Gear Bolts
2. FinalGear
3. HousingCover
4. Left Side Gear
5. Shim's
6. Pin (Use the </J4.8 mm x 65 mm length rod)
7. Pinion 'Gear Shaft
8. PinionGears
9. Shims

10. Right Side Gear
11. DifferentialGear Housing,

oReplace the pia with a newone.
oCheck parts for damage.

Shims
o'Torque the following.

Gear Bolts
oApply non..permanent lockingagent.

'Gear Bolts

DitterentistGeer lnspection
*Rep,Iace the differential' gears as a set if either gear is

damaged,

A. Side Gears
B. Pinion Gears

C., Pinion 'Gear Shaft

Assembly
eNote the followlng.
cA lign the pin holes of the pinion gear shaft and the

housing. Fina,l :DriveSha:fts
..1., ••1••.••••••• 1•••• , ••••• 1•• '•• :•• '1••• " ••••••• 1'•• i•• I•••I.I•••• I••••••• 'III •••••• llII ••••• " ••:.'I ••1

A. Shaft Pin Hole
B. Pin

c. Pinion Gear Shaft
D. Housing

Drive Shalt Removal
,.Remove the following.

Engine OU (Drain Out)
Rear Wheel (see Wheels/Tireschapter)
Hub Nut
Rear Hub
Rear Shock Absorber Lower Bolt (see Suspension
chapter)
Swing Arm Pivot Shaft (seeSuspension chapter)
Swing ,Arm (see Suspension chapter)
DriveShaft

(Pry the shaft with a metal level if necessary.]

NOTE

000 not push the oil seal by edge of the' tever, since
push will dam,ageit.
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Drive Shaft In',s:tallatio'n
• Mesh the splined portion of the differential

assernblv and the drive shaft.
o'Io install the lH drive shaft, install the following.

1. Fit the shifter 0 nto the for k ears,
2. Install the drive shaft.
3. Install the drive shaft cap.
4. Torque the cap bolts (see Exploded View].

Drive ShaftB,earing BeplecementI.Remove the bearings by tapping the inner race.

A. Drive Shaft B. Pry here.

O/nstall the bearings so that the marked orshieJded sides
teceout

Drive Shaft Inspection
inspect 'the splines of the drive shaft.

*If they are bad I, y 'worn arch ipped, replace the drive
shaft with a new one,

-Check that the universal joint and the balljoint works
smoothly 'without ratting or sticking.

*If it does not" the bearing of the joints are damaged.
Replace the drive shaft with a new one.

O'To remove the LH drive shaft, remove the following,
1. Drive Shaft Cap
2. LH Drive Shaft
3. With the :pry points

Move the shaft forward,
Push the shaft end up.
Pu 1<1: the shifter out of the for k.

1. Bearings
2. Swing, Arm,

3. Shielded Side

A. Shifter B. Fork Ears A. Splined Portion



Drive Shaft Ball Joint Rubber Boot tnspection
-VisuaUy inspect the rubber boot for damage,
*If it is damaged (cracks or holes), replace it with the

boot set.

QA.pply grease to the outside of the ball jioilnt after
Installingthe retaining ring (about 25 g).

o Fit the rubber boot onto the outer race ..

NO!TE

o,Set the drive shaft for .specified position, and slightly
open the longer diamerterena of tne rubber boot to
mak,6' the lnsideairpressure etmospheric before the
boot ls clamped.

Rubber Boot Repiscement
• Remove the drive shaft assembly.
.Uniock the boot band and move the boot toward the

universal joint.
. Retaining Ring {Big)

2. Split the shaft and the joint (outer race).
3. Balls

Turn the cage to half pitch (about 30
( 1

) .

5. Pull the cage for the universal iolnt,
6. Retaining:Ring [Small)
7. Inner Race
8. Cage
9. Rubber Boot

eD]scard the used retaining rings and the boot bands.

1.800t

..

2..1\46 mm

.I

• Assemble the ball Joint, note the following,
c:Clean off the halljoint parts with clean cloth.

Replace the retaining rings and the boot bands with
new ones (in the boot set).

ClApplv grease (in the boot set) into the outer race
30 g).

Install the retaining ring so that the opening lis aligned
with a projection,

oClamp the boot band as shown and bend the tangs
securely to hold the band end.

Rctainirig Ring
2. Opening

3. Outer Race'
'2. Tangs



Reptscement
eRe:m\Q'vethe: drive shaft.
eRemov,ethe oil seal from the cap..

Use a hook.

T'RANSMISSliONIFI:NALDRIVE 9-17

1" O:U Seal 2,. Cap

.Press info the on seal.
Use the bearing driver set.
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Wheels/Tires
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Front Wheels

Shielded
Side

Shielded
Side

Shielded
Side

Side.......

G

G: : Apply ,.r,... ".

k ,M· 27ft-lb,1Tf: 31 N-m (3.8,. ,.'38ft-lbJ
2 N' m (5, 3 kg, m"T2: S' ,-I, ....



ItI'm

W'h,eel ,ali,gnm1e,nt:

Cs'ster
I

I Camb,e'lr

Toe-Iii,"

Standard tire:

Front and R"ear

Mudi

'Tire pavload (maximum)

Tire air pressure cold)

Front

R:ear

Maxim,umtire ,alir pressure

(to seat beads, when colld,)

Tire tread depth

•••• ' •••••• , ••' •••••• '.' ••• i•• '."••'.'.,.'.' •••• '•• " •• ,.'•••• '•• '••,.'••••• , ••'., ••• '•• '••••••• ,•••• , •••

Along with common hand too ls, the followingmore
speciallzed too 'I 5, are required for complete:wheels/tires
servicing,

W'HEIEiLS/TIRES 10-3

Standardl

6i,.1° "non-adjustable)

',.70 ,'non-adjustabl,e)

+21 mm

2'2 x 11 .'00-10

Dunlop KT869

Tubeless

:22 x 11.00- 10 ,4,PIR'

Dunlop KT869, ST!EEL BELTE,D R,AiD'II'AiL

Tubeless

22 x 11.0,0· 10 4iPR

Dunlop KT'9'6:2

Tubeless

29,5 kg @1 00 kP',a (1.10 kg/cm2 , 15 psi)

8,0 kPa kg/cm2 , 12 psll

'100 ikPa (1.,0 k,glcm2
I 15, psi)

250kPa (2.5 kg/cm 2
, 36 psi')

13.2 mrn (service limit: 3 mm)
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Wheel' Alig,niment

Toe-in is the amount that the front wheels are closer
together in front than at the rear at the axle height.
When there is the distance A is greater than 18 as
shown. The purpose of toe-in is to prevent the front
wheels from out of parallel at anytime, and to
prevent any or scuffing action between the tires
and the ground. If toe-in is incorrect, the front wheels
will be dragged the ground, scuffing and wearing
the tread knobs.

Caster and camber are built-in and require no adjust­
ment.

Toe-in of Front Wheels

B
"1

I

A

A - B =Amou of Toe-in

(Distance A and B are measured at hub height)

Toe-in'Adjustment
-Lift the front wheels off the ground.
eApply a heavy of chalk near the center of the

front tires.

.'Using a needle nose scriber, make a.thin mark near the
center of the chalk coatingwhile turning the wheel,

-Set the wheels so that the marks on the tires are at the
fran t side and at the level of the axle height.

'.Grou nd the front wheels..
-Set the steed ng wheel straight ahead .
• 'At the level of the axle height, measure the distance

between the scribed lines with a suitable toe-in gauge,

A. Toe-in Gauge (M.easurethe distance between lines)

."Move the vehicle rearward until themarks on the front
tires are at the rear side and at the same level. as the
axle.

eMleasurethe distance between the scribed Iines,

N'OTE

olfa suitable toe-in gauge is not available, use a plumb
bob end a string to measure the distance.
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A. Plumb Bob
B.Mark on the floor.

C. Mieasure the distance
between marks.

A. Groove
B. Locknut

c. 1; 3 mrn

-Subtra,ct the measurement of the front from the
measurement of the rear to get the toe-in.

*If the toe-in is not within the specified range, perform
the following procedure.

.:Check the toe-in again.

.'Torque the following.
Tie-rod End Locknu.,

eTest ride the vehicle.

Standard: -'10""'" +21! mm

'. Loosen the locknuts and turn the adjusting rods the
same number of turns on both sides to achieve the
speclfied toe-in.

Wheels (Rims)

Wh'eel Bemovst
• Loosen the wheel nuts (Do not remove).
• Lift the wheel(5) off the ground,
• Remove the following.

Wheet Nuts
Wheel(s)

A. locknut B., Adjusting Rod

!NOITE

a Th'e' toe-m 'will oe nea',tne soecmearange', if me"e'ngrh
.of tne tie-rod dlsta'nc,ebetween the rod g,.,ooveand the
locknut is 13 mm on both the left end right tie-rods.

WheellnstalJatiQn'
.Position the wheel so that the valve stem is toward

the outside of the vehicle,
leTorque the following.

Wheel Nuts
oTtghten the wheel nuts in a criss-cross pattern .
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4. Valve Stem
5. Valve Seat
6. Valve Opened

.-D.---CD

...............

OiR,epla!cetheai,r val,ve'whenev,er the tir'e iis repla.ced.
000 net reuse the air valve,.

Wheel (Rim) Reptecement
eRemove the wheel (see Whe:e'l Removal].
eDisassemble the tire from, the rim (see Tire Removal],
o'Rernovethe valve stem and discard it.

1. PlasticCap
2. ValveCore
3. Stem Seal

Wheel (Rim)' Inspection'
eExamine both of the rim for dents. If the rim is

dented, replace

R,im Dlent

A. Valve Stem

elf the tire is inspect the air sealingsurfaces of
the rim for 'Scratchesor nicks. Smooth the sealingsur­
faces with fine emery cloth if necessary.

elnstaU a newair valve in the newrim.
oReimove the valve cap, lubricate the stem with a soap

and water solution, and pull' the stem through the rim
from the i'nside out untll it snaps. into place.

1. Sealing Surfaces
1. PuU the stem.



aDo not use, engiiine oil or petroleum dist illates to
lubricate the stem because they win deteriorate the
rubber,

eM,ount the tire on the new rim (see Tire Installation).
-Install the wheel (see Wheeillnstaltation).

Tires

Tir:eRemoval
- Remove the wheel (see Wheel Removal'}.
- Unscrew the valve core to deflate the tire.
oUse a proper valvecore tool.

A,. Valve Core Tool

-Lubricate the tire beads and rim flanges on both sides
of thewheel with a 'Soap and water solution, or water.
This helps the tire beads slip off the rim flanges.

1. Apply lubricant,

WHEEL,S/T1RES

000' not Iubricate thatire beads and rim flanges with
engi'n,e 'oil or petroleum because they wilil
deteriorate the tire.

• Break the tire beads away from both sides of the rim
with a bead breaker.

IBrea,kingTire Se,ad

1. Bead Breaker

.'Kneel on the side of the tire" forcing, the tire bead
into the center well of the rim.

Well

elubricate two tire irons with a soap and water solution"
or water, then pry the bead

0Do not sc'ratch the aiirseal ing, surfaces of the tire or
rim, Scratches or nicks on the seanng surfaices win
all,ow the tire to defliate.,



10-8WHEELS/TI,RES

.'Work around the rim! with the tire irons a little at a
time, while continuing to hold the bead opposite the
irons in the center well of the rim.

• Lift the second bead up into the center well and use
the same procedure as in removing the first bead.

Tire lnstellstion
.'Inspect the rim Wheel Inspection).
-Check the tire for wear and damage (see Tire Inspec..

tion).
8LubrIcate the tire beads, rim flanges, and the tire irons

with a soap and water solution, or water.

Bead Installati,on

I
1. Tire Irons

IWARNING I
0,00 not use the lubricant othelr than a water lind so,ap

solution, or 'water to lub,ric,ate, the tii,re, be'ads and rim
bec81Ulse' iiltmialYcause tire separatlo'n,.

-Use the same procedure to install the second head.
• Lubricate the tire beads again and center the tire on

the rim .
• Support the wheel dim on a suitable stand to prevent

the tire from! sllpping off.

• Inflate the tire until the tire beads seat on the rlrn.

MalximumTire Air Pr',essure,
,(to seat beads when cold')

Fro,ntand ,Re.ar:'250k:Pa. (2.5 kg/c'm2 , 36,psU

B. Suitabte StandA. Rim

• ,By hand" slide as much of the first bead as possible
over the rim flange.

OAs the bead goes onto the rim, force the bead 'into the
center well of the rim to ease installation,

Bead Installation

1. Tire Beads IWARNING _

-Us;e the tire irons to install the rest of the bead.

000 not inflate the t.ire to morethan them,ax:imum tire
air pressure, Overinfilati'oncan expl,od,e the tire w:ith
po,ss:ib.iUty,of injury and loss of life.
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'.'Check to that the rim lines on both sides of the tire
are parallel 'with the rim flanges.

.IJ the rim lines and the rim flanges are not parallel,
dellate th,e tire, Iubrleate the seal'i109, surfaces again" and
reinflate the tire ..

eAlfter the beads are properly seated, check for air leaks,
oApply a soap and water solution around the tire bead

and check for bubb les.

A. Depth Gauge

T,iire Tread Depth

Standard:
Service Limit:

13,.,2 mm
3,mm

Tilr,e,A,irPr,essure

Front:
R:ear:

80 kPa ('DB Ikg/cmi2 , 12 p!si)
1'0'0 'kPa (1.0 k,g,lcm2 , 15p,si)

'.'Chec,1kthe tire pressure using the air pressure gauge.
eil'ns;UU wheel (§ee Wheel Installation).
eWipe off the soap and water solution, or water on the

tire, and dry the tire before 0 peration,

1 WARNING I
0100, no,t o"p,erate the vehliclewiith the walt,er alnd soalP,or

water's,tiU ,around the tiire be.ds.The'y" w'iU caus:e ti're
separatil,on,and a hazardous conrHtlilonm,ay r,esult.

Tire Inspection'
eExam,ine the tire for damage and wear.
olf the tire is cut or cracked, replaceit.
okumps or high spots on the tread or sidewalls indicate

internal damage requiring tire replacement.
okemove any foreign objects from the tread. After

removal, check for leaks with a soap and water solu­
tion,.

• Measure the tread depth at the center of the tread with
a depth gauge. Since the tire may wear unevenly, take
measurements at several places.

*If any measurement is less than the service limit,
replace the tire.

Front Whe'el Bearing Removal
eRemove the following.

Front Wheel
Front Brake Drum

I, WARNING I
o Brakelli,nings contain asbestos fi,ber. Inhalation of

asbestos may cause, se,'rlious sea rring of the II ungs and
m,ay promote other' internal injury and illness, includ­
ing cancer, Observe the foUowilng precautions when
handling brake :liiJnings,:
1. Nev,er btlow braka liniil,n9 dust with compressed air.
2. If 81ny eomponents are to be cleaned, wash them

with detergent, then immediately diseard the'
cleaning solutio nand w,ash you r hands,

3. Dio not g'rind any brake lining Imaterial unless a
ventUatilon hood is ava,illableiand p'ropeirly used.

Collar
Grease Seal
Wheel! Bearings
Spacer
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GreeseSest tnspection
• Visuallyin spect the grease seal,
*Replace if the Ups are misshapen, discolored [indicating

that the Tubber has deteriorated), hardened, or been
otherwise damaged.

A,. Collar
B. Grease Seal

C. Bearing
D. Spacer

wooden blocks to allow bearing

with abearing by

outwith the bearing.

toward one side.
tapping on the inner race with

rod.

OPosition the drum
removal.

o Pry the spacer
oDrive the bearing

a hammer and
oDrive out the

suitable driver.
o'The grease seal is

face shield type) with a good
before installation.

the bearing driver set (special
so that the marked sides face

Front Wheel BearingInstallation
'. Before installing blow any dirt or foreign

particles au t of the with compressed air to prevent
contamination of

.,Pack the bearings
quality bearing

elnstall the
tool: PIN 57001­
out.

,is found, replace the bearing.
for tears or leakage.

replace the bearing"

Front Wh,e,elBeerinq Inspection
eRemove the front drum.
eTurn each bearing and forth while checking for

roughness or
*If roughness or
eExaim,ine the
*"f the seal! is torn



Brakes

B!R,AKES 11-1

Ex.plo·dedV'i,ew' '". " .' '" ,. ..... ' ., .. · ,. · . · · · · · · · " · · · ..' · ..' '.' .. · " · · · · · .' · '.

Speclficatloos ' 'I ,"", • " " '. ,. • '••' '. '. '. • • • • • •• • • '. • • • • • ••• ' • '. • ,.' • • ••' .'

:Spl!Cia'I'To,ols.," , . '.. ,'" ,.' '.' .., ..... ' · '. '. · i•••• ' • '.' ,•• ' '.' ••• • • '., • '. ,. '., • '. • • •

B'ra;k'e F:l·u'id., i., ., .' ••••••.• ' '.' II .' '••' ••••••• '. ,. ," ••••••• '•• " II •••• ' • II '.' .' '. • •

Blrake,iFluidRecomlmendation,.,. ' .' .. ,. , 'I ., '••••••••••• ,. '.

Brake Fluid Level lnspectlon, ' " .' 1 ,. ••' ••,1' ••, ," ," • 'I • " • " •

Brake'Fluid Chang'ing, , , , ' .. ,. ' i•• ,. ,. '••• , .1

iBr,ske' iLine Air B,lieedingl . ,..' .., '. " ' ., . , , ' ,..

Brake P'eda.landMasterCvlinder .. ", " .. '"I' • ," •••• II ••, " •• " .1' •• ", ", ••••

B,rak,e Pedal Play Adjustment .' ., ' ' , ' ,. , , . ,..

'Ma,st,er,Cyilindier'IR"em,ovall'.. '. " " ,. ,. , , ' II' • " •••• ,", ••• 1 •

IMaster 'Cy,Undier lnstallation ,. ' , ' ii, ,. '. '••••• ' •••• ,.

Ma,ster'Cyliln,de:rDisassembly ", . I ••••• I' • '.1 ••••••• ' ••' II

M:a:ste'fCyUndlerAssemblv .. I•••• ' •• 1. '••• " '.•••• '.'.' '••••••••• ' ••

Ma,ster lnspection . ,. , , ' ,. , ' . ,. '. I.

Blr',akeHosieandPlpes ' .. ,. ' ", , ' , ' "'.'
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T1: 5.9 N·-Im (O.60i k·gl-m.,5,2 in-Ibl
12: 7.·8N-m (0,.80 kgi-mi,69

i ii'D-ilb)
13: 8.8 N-m ('0,.90 kg-m,,7S in-!Ib)
T4: 18 N-m('1.8 kg-1m, 1·3,.0'ft-Ib)
15: 22' N-:m(2.2 kgl-mi , 16.0' ft-lb)1
T6,:25 N-m (2.5 k,g-lm,1;8.0ft-lb)
T7: 27 N·m (2.8, ikg-m, ,20ft-Ib)
T8: 37N'-m (3.8 k,g-m,27ft ..lbl
T9: 44N,.-m (4,.15, kg-m, 33ft-lbl '
rro. 195 N-m (2O.0i kg-m, ',45,ft·lb)

T5

@

IG : Apply grease.
'M: : Apply mlolybdlenum disulfiide' 'gir,sase. 1+ Brake Light Switch
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Specific'stions

litem Standard Service Lim'it

Brake fluid Grade 0 .,0.,T.3 - - -

Brand Becommended as, bellow. - - -

Brake pedal play 10 - 20 mrn - - -

Brake drum insidediemeter lBO.DO - 1,B,0,.16 mm 180.,7,5mm

Brake shoe Iin ing thickness 4.5 mm 1.0 mm

Parkinq brake Iever travel e - 10 notches '(clicks) - - -

RecommendediBr,akeFluid

Type Brand

Atlas Extra Heavy Duty

Shell Super Heavy Duty

Texaco Super Heavy Duty

Lockheed Heavy Duty

Castro I Girling-Universal

Castrol 'GT (LMA)

Castro' Disc Brake Fluid



Along with common band tools, the following more
specialized too Is are requIred for com:plete brake serv­
icing,

Ro'torPuUer: 570101.1099 or 12'16

BRAKES ""-5

Br,ak,e Drum Re'mo've'r::570'01·1i260

o

IBra:!ke Dr'um Pusher: 57001·,1:261

.. _h

N'OTE

oThe brake drum holder (PtN 57.001-.1325) can be used
instead of the brake drum holder (PIN 5700'- ',1259)..

Brake DruimiHolder: 5700 11 u1259
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Beeommended Brake Flu·i:d

A,. Brake Fluid Reservoir
B. Upper Level Line: (MAX)
C. Lower Level Line (,MIN)

*If the fluid level Is lower than the lower level line,
check for fluid leaks in the brake lines, and fill the
reservoir to the upper levei line.

D'.0.T ...3
Atlas Extra Heavy Duty
SheUSupelr Heavy Duty
Texacc Super Heavy Duty
Wagner Lockheed H,eavy Duty
Castrol GirUng-Univ,er'sal
Castrol GT(tMA)
Castrol Disc iBirake Fluid

Type

Brand

Brake Fluid

Brake' Fluid Recommendation
Recommended fluids are given in the table below. lf

none of the recommended fluids are available, use extra
heavy-duty brake from a container marked
D.,0.T.3.-

1 WARNING I
0N,ev,erreuse ,old brake fluid.
000 not use fluid from a container that has been left

unsealed or that has been open for' a long time,
00,0 not mix two types and brands of fluid for use in

the brake, This lowers the' brake fluid boi'ling point
and could cause the brake to, be lineffective. It Imay
'811iO cause the rubber brak.e par,tsto deteri,i,lora:te,.

OOon'tl,eave the reservoir cap of1 for any lengithof time
toavoidmoi'sture contamination of the,fluid.,

O,Oon't add or change the fluid lin the rain or when a
stlro,ngwind is blowing.

0lf anyaf the brake line' fitt,ings or the bleed val"ve ,is
opened a't any time, the A,IR MUST BiE ,BLE,D FROM
THE BRAKE.

I, WARNING I
OChange the fluid lin the' brake .system,com'P'etely if the'

f,lulid leve,l' is low' but the type and brand ·of the fliuid
al,ready in the reservoir are' unknown.,

.App,ly the brake forcefully for a few seconds and check
for fluid leakage around the fittings.

IWARNING I
o If the brakepeda!1 has a soft ,o,r":spongyfeelling" when

it is applied, ther,e m:ight be alir iiin the brake tines or the
brake may be defective. S,ince it is danger,ous to
operate the v,ehicle under' such conditions, have the
brake system serviced immediately.

elnstaU the maintenance cover.

OBrake fluid quickly ruins painted surfaces; any spined
fluid should be completely wipe up, immediar.tely.

Brake Fluid Changing
.,Remove the maintenancecoverfrom the front 'fender.
-Che,ck that there is plenty of fluid in the reservoir.

Brake Fluid Level Inspection'
.,R,emove the maintenance cover from! the front fender.
-With the vehicle .level ground, check that the fluld

level in the reservoir between the upper (marked
MIAX) and lower MIN) level lines.

O'The fluid level must be checked severel times during
the fluid changing and replenished as necessary. I.f the'
fluid in the reservoir runs completely out any time
during fluid changing, theeir bleeding must be done
since air willhave entered th,e line.

'. Remove the wheel for extra clearance.
-Connect at clear plastic hose to the bleed valve at the

wheel cylinder, running the other end of the hose into
a container.



NO'TiE

OStart with the rear left or rightwhee'l and finish with
the front left or right wheel.

-Open the bleed valve', apply pressure to the brake
pedal, close the valve while the brake is applied, and
then quickly release the pedal. Repeat this operation
until fresh brake fluid comes out from the plastic hose
or the color of the fluid changes.

1. Open bleed valve.
2. Apply brake pedal and hold it.
3. Close bleed valve,
4. Release brake pedal.

-Torque the following.
Bleed Valve

eRepeat the previous step for each wheel.
-When brakefluid changing is finished" add the fluid to"

the upper level in the reserveir.
eAppl:y the' brake forcefully for a few seconds, and

check for fluid leakage around the fittings.

IWARNING I
olf the br,ake "pedall has a soft or "sponge fee'ing'" when

it: is a.pp1Iied, there, m;ight. be air in the brak,eli,necr the
braiike may be defecti we.. S,linee i,t is, dangerous,to oper­
ate the vehi,c.e under such co!nditions, bleed the air
from the brake line li!im,medi,ate'ly'.

• i InstalI the removed parts.

Brake t.tne Air B,teed.ing
eRemove the maintenance cover from the front fender.
• 'Check that there is, plenty of fluid in the reservoir.

BRAKES, 11-7

o The fluid level must be checked several times durlng
the bleeding operation and replenished ,as necessary. If
tbe fluid in the reservoirruns'co.mpletely out any time
du,ring bleeding, the bleeding operation must be' done
over .again from the' beginning since air 'will heve
entered the' line..

leWith the reservoir cap off, slowly pump the brake
pedal several times until no air bubbles can be see rising
up through the fluid from the holes at the bottom of
the reservoir. This bleeds the air from the master
cylinder end of the line.

,.Remove the wheel for extra clearance.
eConnect a clear plastic hose to the bleed valve at the

wheel cylinder, running the other end of the hose into
a container.

NO'TE

OStart with' the resr left or right Iwheel and finiSh with
the front left or right wheel.

ePump the brake pedal at few times until it becomes
hard to pump, Hold the pedal in the down position.
Quickly open (turn counterclockwise] and close the
bleed valve. Then release the pedal, Repeat this
operation until no more air can be seen coming out
into the plastic hose.

1. Hold brake pedal applied,
2. Quickly open and close bleed valve.
3. Reiease brake pedal.

eTorque the following.
Bleed Valve

- Repeat the previous step for each wheel.
-When air bleeding is finished, add the fluid to the

upper levelin the reserveir.
eApply the brake forcetuilv for a few seconds, and

check for fluid leakage around the fittings.
elnstalll the removed parts.
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Brake Pedal and Master Cylinder

Brake Pedal Plev Adiustment
-Check brake free play.
*If free play is not adjust it.

A.Master Cylinder Mounting Bolts
B. Pedal Bracket Mounting Bolts
,C. Brake Hose Banjo Bolts
D. Brake Pipe Nlipple

etm.m,ediatellywipe up any brake fluid that spills,

.A., Brake Pedal Free
B. Locknut

Brake P'edail Free Play

Standard :10- 20 mrn

C. Push Rod

OBrake fluid quickly ruins painted surfaces: any :sp,iUed
fluid should be,compl,etelywiiped up, immediatelv.

• Loosen the locknut and turn the push rod to obtain
the correct arnoun1 free play.

eTIghten the locknut"
-Check for brake and braking effectiveness.

I, WARNING I
Olnciorrectadjus,tment with insuffi,cient free pt,ay cain

cause braking heating, and dra.g. Skidding and loss of
control may result.

Master Cylinder Removal
eRemove the 1" ....... I· ........... c ' n ,·"

Front Bar
Front Fender
Front Fender
Front Fender I] nncr (Rubber Sheet)
Brake Pipe
Brake H10se Ban ju
Brake Pedal Bracket Mounting Bolts
Master 801ts

.1 nstall the brake pedal bracket mounting bollts tempo-

Master Cylinder Installation
,.Use a new flat washer on each side of the brake hose

-Torque the TrdlllrUllr,lno:

Brake Pipe Nipple
Brake Hose Banjo Bolts

,.Bleed the brake line after master cylinder installation,
-Check that the brake line has proper fluid pressure and

no fluid leakage.

Master Cylinder Disassembly
• Push the pistons in all the way with a screwdriver and

remove the piston stop bolt.
• Remove the retainer with the circlip pliers (special

tool: PIN 57001-1 and remove the pistons.
o Remove the pistons lightly applying compressed air

to where the brake pipe fits into the cylinder.



A., D'ust 'Cover
B. Retainer
C. Pistons
D. Springs

!

E. Secondary Cup
F. Primary Cup
G,. Piston Stop Bolt
H. MasterCylinder

Master Cylinder Inspection
-Check that there are no scratches, rust or pitting on the

inside of the cylinder and on the outside of the piston.
*If the cylinder or piston shows any damage, replace

thermo
.lnspect the primary cups and secondary cups.
*If a cup is worn, damaged, softened (rotted), or swol­

len, replace it,
*If fluid leakage is noted at the brake push rod, the

secondary cup of the rear piston should be replaced.
• .Check the dust cover for damage.
*If it is damaged, replace h.
-Check that the relief and supply ports are not plugged.
*If the small; relief port becomes plugged, the brake

shoes will drag on the drum. Blow the ports clean with
compressed air.

• 'Check the piston return springs for any damage.
.'If the spring is damaged, replace it.

Br,ake, Hoses and Pipes

A., Be carefu I of the secondary cup direction.

Master CytinaerAssemolv
eBefore assembly, clean aU parts including the master

cylinder with brake fluid or alcohol, and apply brake
fluid to the removed parts and the inner wall of the
cylinder.

Breke Hose and Pipe Inspection
eThe high pressure inside the brake fine can cause fluid

to leak or the hose to burst if the line is not properly
maintained, Bend and twist the rubber hose while ex­
amining it .

• 'Replace it if any cracks or buIges are noticed.
eThe metal pipe will rust if the plating isdamaged..
*Replace the pipe if it Is rusted, cracked (especially

check the fittings), or if the plating is badly scratched.

Brake Hose and Pipe Replacement
-To remove the rnetal pipe, unscrew the metal pipe

nipple and pull out the retainer.

cUs,e only br'ake fl:uid, iso,pro'pyll 8\lcohol, or' ethyl
alcohol, for ele,a,ningbrake parts,.Do not use 81ny other
flu id for clean i.ng these parts. Gasoiline, motor oi I, or
,any other petroleum distillate wiU cause deterioratton
of the rubber parts, Oil spilled on any part w:iU be
diitficult to wash o:ff eompletely, and will eventuaUy
detenorate the rubber' used in the brake.

,.:Push the pistons in all the way with a screwdriver and
install the piston stop bolt.

-Torque the following.
Piston Stop Bollt
Reservoir 'Clamp Bolt A. Metal Pipe Nipple B. Retai ner
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- Remove the fal to replace the metal pipes for
the rear brakes.

Plate (under the
Foot Platform Cen ter Plate
Front Fender Lower for the front pipe)
Fuel Tank (onl)' for the rear right pipe)

010 remove the right pipe from the frame, move
the pipe forward until the rear end of it clears the
frame pipe, back so that the rear end is run through
under the frame and turn it clockwise. Then pull
the' front end of pipe to the front right side of the
frame.

elmmediate,ly wipe up any brake fluid that spills.

O:Br'8lke fluid quickly ruins pa,inted surfaees: any spined
fluid should be completely wiped upimm,ediately.

eThe metal pipes at the brake panels are not identical to
each other.

Left side: pipes: marked white.
Right side pipes: marked yellow,

o,Connect the marked end ofeach pipe to the brake
panel (wheel cylinder).

-Use a new aluminum washer for each side of the hose
fittings.

8Torque the following.
Brake Hose Ban]o Bolts
Brake Pipe Nipples

Sr,ake Drums

A. Front Pipe B. Foot Platform Center Plate

,.The rear brake drum is press-fittedon the axlev Use
the brake drum remover and the rotor puUer i!(sp,e·citali
tools) to remove It.

o Mount the brake drum remover on the drum studs with
the stud nuts and washers (parts in the remover set].

B. Cotter Pin

Brake Drum

A..Axle Nut

Brsk» Drum Removal
'. Remove the following,

Wheel
Cotter Pin
Axle Nut

o Loosen the rear axle nut, while applying,the brake, and
release the brake.

B. Frame Pipe

C. RearRight Pipe

A. Rear Right Pipe

A. Front Pip,e
18. Rear Left Pipe



A. Rotor Pu I, ler: 51001-1099 orl 216
B. Brak!e Drum Remover: 57001··1260
C. Stud Nut
D.. Washer

OB'r'.ik,e Uni,ngs co!nta,in asbe'stos fibe,r. lnhalation of
a.be:.tos 'may C8u:se se'rious scarriing, of the lun,g:s ,and
may pr'omote other" inte,r'oal.injuJryand i,iI1Iness, includ­
!ing ,eaIDee'r. Observe'the foUowi,ng pre,cautionswhen
ha4ndli 1ng brake !Iiningls:
',. Ne'"er blow' br,ske lining dus,t w:ith compressed air.
2'. If a,!n'y ,co,m'po,nents,are to be cl,eaned,wash them

w!ithdetergent, then immedliately discard the
cl,eanin,g hands,

3. Do no,t gr,ind any bra,ke linings material unless a
,entilat:ion hood 'is8v,ailable,and properlv used.

Brake Drum Installation
-Observe the following procedure to Install the rear

brake drum. Replace title.drum with a new one if 'its
maximum press-fittlng force (torque) is less than the

value.
O,Mount the brake drum holder [speclal tool] securely to

the drum studs with the wheel, nuts.
OUsing the brake drum pusher (special tool), drive the

drum on theaxle until the pusher stops.

A. Brake Drum Holder: 57001-1259
B. Brake Drum Pusher: 57001-1261

BRA.KES 11-11

cApplv at molybdenum, disulfide lubricant (grease or Dill
type, either wIU do) to the threads and the seated face
of the axle nut.

oDrive the drum further using the axle nut and washer
instead of the pusher until the drum stops. At this
time, use a torque wrench to turn the axle nut, Note
the driving force (torque) of the nut.

*The drum must he press-fitted on the axle. If the
'maximum torque for driving, the nut is less than the
service limit, the drum wHI not be tight enough and
must he replaced.

Drum Press,-fittingFo:rce (Torque)

Service Limit: 20 :N-m (2.0 ikg-:m, 14.5 ft-Ib)

*If the maximum torque for driving the nut is more
than the service limit, retighten the nut to the specified
torque.

o Remove the brake drum holder,
'.Applya high-temperature grease to the following.

Front Drum Grease Seal Lips
-Torque the following,

Axle Nuts
eOo not press the drum bolts out.
*If the drum bolt is damaged, replace the drum and

bolts as a unit.

Breke Drum Wear
ieMeasure the inside diameter of the drum, at several:

points.

*If any measurement is greater than the service limit,
replace the drum.

*lf the drum is worn unevenly or scored, lightly turn the
drum on a brake drum lathe or replace it. Do not turn
the drum beyond the service limit

Brake'Drum lnslde Diameter

Sta.ndard: 180.00 - 180 .. 16 mm
Servic,e Limi it :: 1180.,75 mm
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Rear:

Brake Panel Bemovst
• Remove the following.

Brake Drum

IWARNING I
o Br'ake linings conta"in asbest:o's fiber. 1nhalation of

asbestos may cause 5e,rious scarring of the lungs and
may prolmote othe'r internal i:nj:u,ry and iUnes's, includ­
ing! cancer. Observe tbe 'fo"llow'ingpr'ec8utions when
ha,ndlingi brake linings:
1. Nev,er' blow bra,ke liniing dust with eompressed alr.
2. If any eompenents are 'to be cleaned, wash them

with deter'gent, then immediate,ll,y discard ,the
cleaning and 'washyolur hands ..

3,. Do not g,rind 81ny brak,e iUning mater,iaf unless, a
v,entila'tionhood is available and properly used.

A. Hold-downSpring
B. Pin

c. Panel Mounting Botts

BrakeShoe Springs
BrakeShoes

o Push the shoe hold-down spring and twist the pin to
remove them.

eRemove the following if the brake panel or brake
wheel, cylinder is to be free from the brake pipe.

Brake Pipe Nipple
Brake Hose Retainer

oltmmedi.atery wipe up any brake fluid that spills.

NOliE

OHoid the brake snoe« with a clean cloth to protect the
linings from ,greaseor dirt.

OBrakefluid q!uickly:ruins ,painted 'sy,rf.ees;,any sp,iUed
fluid should be compl,etely wiped upimmedi.ate,ly.

Brake Panel MountingBolts
Brake Panel

eRemov,e the following for the rear brake
Cotter Pin
Clevis Pin
Parking,Brake Lever Linkage

rernoval,

c. Wheel CylinderA. Brake Pipe Nipple
B. Retainer

C. Panel Mounting ,80,It5A. Hold-down Spring
B. Pin



A. Parking Brake Lever Linkage

Brake'Pa'n'ellnstaJlati,g,n
-Set the brake shoe clearance adjuster so that the drum

can be re-installed on the panel assembly,
aFront brake" turn one of the wheel cylinder ends white

pushing it Keep the other end from turning until
both the' ends of the pistons are back in the cylinder
completely,

A. Hold the end.
B. Turn the end back to the original position.

oRear brake; pry the ratchetlever with a: screwdriver to
reset the shoe clearance adjuster in its original position.

A. Pry the ratchet lever,

BRAKIES 11-13

A. Original Positlo n

-Torque the following.
Wheel Cylinder Mounting Bolts
Brake Panel Mounting Bolts
'Brake Pipe Nipple

eApplya high-temperature grease to the following,
Brake Panel and Brake Shoe Contact Points
Wheel Cylinder Piston Ends
BrakeShoe Anchor Ends
Rear brake only:
Shoe Clearance AdjusterPivots
Shoe Clearance Adjuster and Shoe Contact 'Points

A.Appl.y grease.

A. Apply grease.
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e Bleed the brake! ine after drum installation .
• 'Check the brake system to be sure there is adequate

braking power. ,Also be sure there is no brake drag, or
fluid leakage,

IWARNING _

DiDo not attempt to driv'e the vehi,cle, until a complete
brake pedal motion is obtained by pumping the brake
pedal until the brake shoes contact the drum operating
the s,hoe cle'aranceadjiusteir until br,ake shoe to br,ake'
drum contact is made. The brake will not function
on the first ap plicat ion of the pedal' if th ,iiS i,s not done.

'.Adjust the parking brake.

A. Dust Cover
B.. Piston

c. Cup
D'. Shoe Clearance Adjuster

Wheel Cylinder Assembly
eBefore assembly. clean all parts including the wheel

cylinder with brake fluid or alcohol, and applv brake
f uid to the removed parts and the inner walI of the
cylinder.

aUse' only brake fluid, isopropyl alcobol,or ethyl
alcohol, for' cleaning brak.e parts, 0'0 not use any other
fluld for clea,ning these parts. Ga,s,oline,motor oil, or
,any ether petrel eum distillate willi cause deterioration
of the rubber parts. Oil spilled on any part wiU be
d·ifficult to wash off c,ompletely, and wUleventuaUy
deteriorate the rubber used lin the br,ake.

A. Dust Cover
B. Piston

c. Cup
'D .. Spring

Wheel Cylinder Inspection
.'Check that there no scratches, rust or pitting on the

inside of the and on the outside of the piston.
*If the cvl inder or shows any damage, replace the

cylinder .
• 'I nspect the cups.
*If a cup is worn, damaged, softened (rotted)" or swol­

len" replace the
*If fluid leakage is noted at the dust covers, the cylinder
.should be replaced to renew the cup.

eC'heck the dust covers for damage.
*If there are damaged, replace the cyli nder.
-Check the spring for any damage..
*If the spring is damaged, replace the cylinder.

Front brake only:

.'Check the brake shoe clearance adjuster for damage.
* If it shows any replace the cvlinder.

Brek« Shoe Lining Wear
• Measure the Iinin,g thickness at several points,



iN,OTIE

OThrough the' inspection hole' on the' brake panel,
inspect the rear bra'ke snoe lining thickness'.

BRAKES 1'1-15,

P,arlkingBrake 'Lever and Ca.ble:s

A. Rubber Cap B. Inspection Hoile

Parking Brake Lever Trsvel Adjustment
-Check parking brake lever travel.
oPush the parking brake lever forward slowly all 'way.

Count the number of notches {clicks] during 'lever
travel,

'* lf lever travel is not correct, adiust it.

Brak,e Shoe LininqThiekness

Standard: ,4.5 mm
'Servi,e,eLi,mi.t: 1..0m,m

*If any ml,e,asurem,ent"is less than the service limit,
replace both shoes as a set.

*If the lining thickness is greater than the service limit,
do the following beforeinstalling the shoes.

• File or sand down any high spots on the surface of the
lining.

• 'Use a wire brush to remove any foreign particles from
the lining.

-Wash off any oil grease with an oilless solvent,

Parking Blraik,e iLever' Travel

S,tandard: 6- 10 notches

(clickslat 200 iN f20kg)

'. Release the parking brake and return the lever to its
rest position.

• Loosen the locknut and turn the adjusting nut to
obtain the correct amount of lever travel,

• Tighten the locknut.

NOTE

oJ, the p,arking brake tever travel cannot be ediusted by
using the' adjusting nut at the lever, use the adjusters at
the rear brake panels and then at the equalizer. Do not
forget to adjust both the left and right cebtes evenly
and keep the equstizer horizontal, and then securely
tight'en the adjuster mounting nuts.

000 not usea solvent 'which wilU !Ie'aveonoilly Iresidueor
the' shoes wiU have to be repla,ced.

srske Snoe ,Spring'inspection
-Visually inspect the brake shoe springs for breaks or

d stortl on.
*If the springs are damaged in any way, replace them, A. Adjuster B.Mounting Nuts



01ncorreet adjustment witn insuffici,ent free play can
cause brakes to overheat and drag,. Sikidding and loss
of eontrol may result.

A", Adjuster
B. M!ountingNuts

-Check for brake

c. izer

and braking effectiveness,

IWARNING I

Parking Breke Cable Lubricstion
-Whenever the cable is removed and accordance with

the Periodic Maintenance Chart, lubricate the cable
(see Appendix chapter).

o Lubricate the cable by seeping the oil between the
cable and cable housing.

Cable Lubricati,on(whh Plastic Bag:)

Parking Brake Inspection
-With the cable d sconnected at both ends, the cable

should move 'within the cable housing.
* If the cable does move freely after lubricating, or if

the cable is or if the cable housing is kinked,
replace the cable.

Cable Inspection
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Suspension
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Shielded Side

T3

Shielded Side

Tl : 34 NI-m kg..m, '25ft-Ib)
T2: 44 N-m kg-m, 33, ft-Itb)

T3:: 98 :N-m ('10.0 kg-m, 7,2 ft·lb)



Struts endShock Absorbers

Strut (Front Shock Absorber) Removel
.,Remov,e the following,

Front Fender Upper
Front Wheel

eIHlold the front brake drum and panel assembly in their
position.I.Remove the following,

Strut Mounting Bolts and Niuts
'Strut (Front ShockAbsorber]
Brake HoseClamp

SUSPEINSION 1,2·3

A. Rear Shock Absorber

A,. Strut
B..Mounting Nuts

c. Mounting Bolts
D. Brake Hose Clamp

Rear Shock Absorber Installation
eTorque the following.

Rear Shock Absorber Upper M,ounting Bolt
Rear Shock Absorber Lower M,ountingBolt

Shock Absorber tnspection
*If oil leakage is noted at the top of the shock absorber

damper unit, the shock absorber should be replaced to
renew the 0 iI seal.

-VisuaUy inspect the rubber bushings in the upper andl
or lower rnountlngs of the shoek absorber.

*If they are worn, cracked, hardened, or otherwise
damage, replace them with new ones.

Strut (Front Shock Absorber} Installation
-Torque the following.

Stru t Upper Mou nti ng INuts
Strut Lower Mlou.ntingBolts

Rear Shock Absorber Removed
• the following.

Cargo Bed
Rear Wheel
Rear Fender

eHold the rear brake drum and panel assembly 'in their
position.

-Remove the tollowtng.
Shock Absorber Mounting Bolts and Nuts
Rear ShocIk Absorber

Front SuspensionArmRemove!
,eRemovethe foillowing,

Front Wh!eel
the front brake drum and panel assembly in its

position.
eRemove the following.

Cotter Pin
Suspension Arm Joint Nut
Suspension Arm Joint from Knuckle

o Install a suitable nut on the stud of the joint and tap
the nut to free the joint from the knuckle,

SuspensionArm Pivot Bolts and Nuts
Front Suspension Arm
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AbsorberMounts
B. 315- 320 mm

Rear SuspensionArm Installation
elnstaB the rear suspension arm pivot nut and position

the arm within its operating range. Using a rope to
keep the Inside distance between the bolt holes of the
shock absorber mounts between 315 mm and 320 mm,

• Torque the following.
Rear Suspension Arm Pivot Bolt

OApply amolybdenum disulfide grease to the following,
Pivot Bolt Seating Surface and Threads
Pivot Nut Threads

C. Joint Nut
0,. Cotter Pin

A. Front Suspension Ar:m
B. Pivot Bolts

Front Suspension Arm lnstsllstion
-Clean the portion of the suspension arm, joint

and the tapered hole of the steering knuckle, or the
tapers will not fit

-When the arm pivot bolts are tightened,
install the arm to the steering knuckle to position
the arm within its operating range.

-Torque the
Front Suspension Arm Pivot sons
Front Suspensior Arm Joint Nut

Rear SuspensionA rm Removal
eRe,movethe ..........II ......\\,·lnn;

Cargo Bed
Rear Wheel
Rear 'Fender
Rear Brake Drum
Rear Brake Panel Assembly

oFree the brake hose and the parking brake cable from
the suspension arrr

eHold the suspension arm in its position.
eRemove the follow

Shock Absorber Bolts and Nuts
Rear Shock Absorber
Suspension Arm Bolt and Nut
Rear Suspension

Suspension
B. Pivot

SuspensionArm tnspection
-V'tsuaUy inspect the suspension arm for breaks or

distortion.
* If the suspension arm is damaged in anyway, replace

it.
eRemove the parts (wheel, drum" shock absorber, etc.)

to allow the suspension arm to swing freely by hand.
.'Swing the suspension arm up and down to check for

abnormal friction. .
*ilf abnormal friction is felt, the rubber bushing may be

damaged, Remove the suspension arm, to check for
rubber bushing damage,

'.'Check the rubber bushings in the pivots.
*Replace any bushings that are worn, cracked, hard­

ened, or otherwise damaged,
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T1: 34 N-,m (3.6kg-m l" '25ft-lb)
T2:3'9.N,-m (:4.0kg-m, 29 ft-:lb)
T3: 49 N-m(5.,Okg-lm,36, ft.-I,b)'
T4:52 N-m (,5..3 kg-m, 38, ft-I\b)

T2'

@
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Item Stand,ard

Steerin,g wh,eel free play 0 - 20 rnrn
Tile·,r,od II,en:gth (di'sta,ncebetween groove Bind locknut) 13, mm

Steering Whe,el Free Pla'¥ In:$p,ection
-Check steering wheel free play.
aSet the vehicle's front tires straight ahead. Gently turn

the steering wheel left and right. The steering wheel
free play is the amount of travel in the steering wheel,
before the front wheelsare turned.

SteeringlWhee,t Free Play

S.teeri,ng:Wheel 'Free lPilay

Sta,nd.ard: 0- 20 mm

*If the above bolts and nuts are tightened flrrnlv,damp­
ers are in good condition" and the preload is adjusted
correctly, the steering gear assembly is damaged and
should be replaced as a unit.

SteeringWh,eeland Main Shaft Remove!
eRemove the following if the steering main shaft is to be

disassembled.
Steering Wheel 'Cap
SteeringWheel M:QU nting Nut and Lockwasher
SteeringWheel

eRemove the following.
Dust Boot lower Clamp
'Intermediate Shaft Lower Clamp 'Bolt
Front Fender Upper
Main Shaft Bracket Mounting Bolts

*If steering wheel free pli,ay is not correct, inspect the
ioUno'wiin,:g.

Steering 'Whee'l Mounting N,ut
Intermediate Shaft Clamp Bolts
Steering Gear Assembly Mounting Bracket Bolts
Steering 'Gear A,ssielmblyMiountingRubber Dampers
Tie-rod End Nuts
Ste,erin:gGiearPreloadAdj:ustment

A. Steering Wheel
B. Mounting Nut

C.Cap
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Steerin'gWheeJand Main Shaft tnstettstion
8Apply grease to the following.

Malin Shaft Bushings
(InsideSurface and Flanged End)

'Dust Cover lips

eRemove the following to disassemblethe steering main
shaft.

Dust Boot Clamp
Dust Boot
Intermediate Shaft Clamp, Bolt
Intermediate Shaft
Dust Covers
Circlipsand Washers
Main Shaft
Main Shaft Bushingsand Bracket .' Push the vehicle in a straight line but not ride, and stop

it without turning the steering wheel.
• Remount the steering wheel so that 'it is straight ahead.
810rque the following,

Steering Mounting Nut

A. Steering Whe,ef Mounting Nut

Steering Wheel Centerinq
eTest ride the vehicle.
*If the steering wheel is not straight when the vehiclc is

traveling in a straight line, perform the following proce­
dure .

• 'Check the tie-rod length and adjust lit if necessary.
eRemove the cap and loosen the steering wheel mount­

ing nut.

D. Main Shaft Bracket
E. Mounting Bolts

A. Intermediate Shaft
B. Clamp Bolt
C. Dust Boot Clamp

A. Apply grease.
B. Dust Cover

c. Bushing

Steering Gear Assem'bl'v

Steering Geer Assembly Removal
,.Remove the following.

Front Fender Lower
Front Wheel,s
Cotter Pins
Tie-rod End Nuts
Tie-rod Ends from Steering Knuckles

o Instal,I a suitable nut on the stud of the tie-rod end
joint and tap the nut to free the joint from the knuck­
le.

-Connect the intermediate' shaft to the main shaft and
the' steering gear pinion in any position. Mount the
steering wheel on themain shaft temporarily .

• Perform the following.
Steering Wheel' Centering

-Torque the following.
Steering Wheel Mounting Nut

ODo not loosen the tie-rod end Ioekrnrts, or thetee-in ,o,t
the fro,nt wi"1 be changed.



Steering,Gear AssemblyBracket Bolts
Steering Gear Assemblyand Brackets

B. Hlol,eA. Rear

the tapered portion of the tie-rod end joint and
the tapered hale of the steering knuckle, or the tapers
will not fit snugly.

SreeringGear A,ssemblyInstallation
• Perform the fa Ilowing.

SteeringGear Preload Adjustment
elnstall the dust boot to the pinion shaft housing so that

the hole of the boot is the rear side.

c. Brackets

Rubber Dampers
Strip
I)ps,t Boota;lPiin'ionShaft Housing

A". Steering Gear Assembly
B., Mounting Bolts

A. Clean here.

A,. Rubber Dampers
B. Dust Boot

c. Strip,

eT'orque the following.
Steering Gear AssemblvBracket Bolts
Tie-rod End Nuts

-Check the following.
Tie-rod length
Toe-in of Front Wheels

Steering G'esrPreload A,djustme,nt
• Loosen the locknut.
eTighten the rack guide sprtng cap to 6.'9 N-m (0.70

kg-m, 61 in-lb] of torque.
.'Return the cap 60 - 70° back.



-Torque the following,
R,ack Gui:de Spring Cap Locknut

OTighten the locknut while preventing the cap from
turning.

1. Pinion
Rack

3. Rack Guide
Spring

5. 'Cap
6,. Locknut

Tie-rod Le'n'gth Adjustment
'.Check the length of the tie-rod distance between the

rod groove and the locknut. This distance should be
the speclfied value for both the left and right tie-rods.

Tie-rod Length (distance between ,groove ,and locknut}

S'undard:: '13 mm

Dust Boot Inspection
eVisually Inspect the dust boots at both the ends of the

steering gear assembly.
*If there is any signsof deterioratiofll."crackslforda.mage,

replace the: steering gear as:seimblly.

,A,. Dust Boots

Steerio,gKnuickl.es

Groove
B., Locknut

C. Tie-rod Length

Ste,eringKnuckle Removal
.'Remove the following.

Front Wheel
Front Brake Drum'
iFront Brake Panel Assembly

(with Brake Pipe and Hose)
'Cotter Pins
Tie-rod End Nut
SuspensionArm Joint Nut
SuspensionArm Joint.and Tie-rod End from

Steering Knuckle
olnstaU a suitable nut on each studof the tle..rodend

joint and the suspensionarm joint Tap the nut to free
each joint from the knuckle.

*If it is not, adjust the tie-rod length.
eloosen the locknut and turn the adjusting rod to

achieve the speciflec value.
-Torque the foUowing.

Tie-rod End Locknut(s)
0 100 not ,Ioosenthe ti.....odend ilock,nut,or the toe-iiRQ·f

tbe front wheels wiUbe changed.



•D.
A. Steering,Knuckle
B,.Ti,e-rodEnd Nut
c. Joint Nut

DI. Strut Lower Mounting Bolts
and Nuts

E. Brake Hose Clamp

Strut Lower Mounting 801lt5 and Nuts
Brake Hose Clamp
Steering,Knuckle

Steering' Knuckle tnstettetion
-Clean the tapered portions of the suspension arm joint

and the tie-rod end joint and the tapered holes of the
steering knuckle, or the tapers will not fit snugly.

A,. Clean here.

-Torque the following.
Str ut Lower Mounting Bolts
Suspension Arm Joint Nut
Tie-rod end Nut

-Check the following.
Toe-in of Front Whe,els





Frame

FRAME 1,4·,1

Exploded V iew .' .. '.. ' ' ' . ' ' ' ., '. '. ' '. " ' 1 ••• ,••

Seat. . '.., ' .. '. " " '..' ' . ,. ,. .. . '.. ' ' .' " . ' " " .' '. " . I

Seat R:e'movaI, " " ,..' , ' ,. " .••.. " .• '..• " " .. " " ..' .' .

Carqo Bed .., . " .. " . ' "" ' " " .' .' .' .. I " •• " ••, " •• " " " .' ••

Carqo Bed Hernoval ' .' .. I. • •••• " • '••' '••••• " ,. " " •••

Cargo iBed! Installation. '. " " .. . " ' .
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Front Fender Inner Left and Right Remo,vaL ,. . , .
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@
/

/

/Ii A.plJly•• si.eagent.

T1 :2'6N-m '12.1'ku,·m,1B.5'ft·lb)
T'2::2'1N·m 1,2.8 kg·m, 20 ft"lb')
T3: 44,N·m '(4.5 kgi·m, 33 'h·lb)
T4":: 69 N-m '(7'.0 !k,g-im,,51 ft"llb)

1., Front 'Guard
2. Main Frame
3. Rear Bottom Sub-trarne
4. Rear End Sub-frame
5. Rear Right Sub-frarne
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tJ1;V

T1 :'26 N-m ('2.7 k'y-m i
, '19.5f't-lbJ

T2; ,27 N-mi '(2.8 'kg-m,20 ft-lbJ
T3: 44 N-m (4.,5 kg,-m, 33 ft-Ib]
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14-6 FRAME

Cargo' Bed lnststlstlon
elnstall the rubber dampers to the bottom of thecargo

bed if they were removed.

B.TaH/Brake Light AssemblyA. M,ounting Bolts

••• ' ••'iE 'I •••••.•• , •• III •••••• \II •• I••••• I •••1.1II •• -••••••• '.:., ••• II•••• '••• '•••••

Seet Removal
• Remove the following.

Clips
Seat Retaining Pins
Seat

Seat

A. Seat
B. Retaining PIns (both IIeft and right sides)

Cargo Bed Removal
• Unlock the front hooks of the cargo bed.
• Remove the following.

TaU/Brake Light Assembly Bracket MlountingBolts
Tail/Brake Light Assembly with Bracket
Cargo Bed Mounting Bolts and Nuts
Cargo Bed

oTo prevent damage to the tail/brake light assembly,
remove it before removing the cargo bed.

A., Rubber Dampers

A. Cargo Bed
B. Front Hook (both left and right sides)

Front Bsr Component Re.moval
• Remove the following,

Upper Mounting Bolts
(connecting to Rear Bar Component]

Spring Bands
Dust Covers

eDis,connect the headlight leads..
eReim:ove the following.

l.ower Mountin,g Bolts
Front Bar Component



FRAIME

NOTE

o The seat belt sets for theoperetor snd tne passenger
are identical.

BeerBar Component tnstettstion
'.Torque the following.

Lower Mounting Bolts
Upper M,ounting Bolts
Side Bar Upper and Lower ,MountIng Bolts

(10 rnm diameter)
Seat Belt M,ount ing Bolts

6. Side Bar (Right)
7. Seat Belt (Bu,ckle)
8. Seat Belt (Latch)
9. Seat Back

1. Front BarComponent
2. Rear Bar Component
3. Screen
4. Cargo Bed Front Hook
5. Side Bar (Left)

Front and Rear BalrComponents

RetltBarCot:l1POI1,ntRemo'va.l
• the hook's)11thefront of the cargo bed .
• bar component is to

be'
Screen Lower 'Mountiing,Bolts
Seat :8ackMountingBoJts.
5eat&a!f;k,

. lts
Seat Belts
Side Bar ,M,ounting Bolts

and R,ifghtSideBars
Cargo Bed Front Hook Mounting Bolts
Cargo Bed Front Hooks

eRemove the following,
Upper :Mounting·IBolts

[connecting to Front Bar Component)
Screen (if its lower mountinz bolts were removed)
Lower MiountingBolts
Slide Bar Lower .MountingBolts

(if the side bars are installed]

A,.Spr'ingBands
B. DustCover (marked 14'93)
C. Dust Cover (marked 1492.)
'0. Headlight Lead
E., Lower Mounting. 801t50

Front 8a" Component Installation
eTorque the following,

Lower Mounting, Bolts
Mounting Bolts
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B. Adhesive Tapes

-Stick the seal trimming back on the
with an adhesive sealant.. ' The
shouIdflt flUsh with each other .

A. Stay

Front Fender Upper Removal
• Disconnect the electrical wiringconnectors,

'Light Switch LeadConnector
Speedometer Lead 'Connector
Horn Button Lead Connectors

• Remove the following.
Front Bar Cornponent
Differential Shift LeverCase Mounting Bolts
Speedometer Cable from Speedometer
Flap Screws
Left and Right Flaps.
Front Cover Mounting Bolts
Front Cover
Front Fender.Upper Mounting Screws
Front Fender Upper

A. Pedal Bracket Mounting, Bolts
B.Master Cylinder Mounting Bolts

Front Fender Lower Removal
'.'Remove the following.

Steering Wheel and Main Shaft Assembly
Front BarComponent
Front Fender Upper
Front Fender Upper Stay
Front Fender Inner Upper (RUbberSheet)
Throttle Cable from, Throttle Pedal

elD,isconnectthe following.
Brake Light Switch Leads

'. Remove the following,
Brake Pedal Bracket Mounti.ng:Bolts
Master Cylinder Mounting Bolts

oHold the master cylinder in its pos,it:ionwith a rope 'to
prevent brake pipe damage.

Front Fender Upper
B., Differential .Shift Lever Case Mounting,Bolts

Front Fender Upper Installation
• Replace the adhesive tapes on the: stay with new ones if

they have lost, their adhesion or they have been dam­
aged.

Brake Pedal Bracket
Clamps

(connectina Front Eenrder Ininer' iLeftand Right to
Front Fender lower)

Front Fender LowerM,ountin,gBolts
Front Fender Lower



Lower
B. Clamps Oe'ft : 2 and rlght :1 ')

Front Fender Lower Installation
eAdjust the following.

Throttle Pedal Free Play
Brake Pedal Free Play
Brake Light Switch

Front Fender Inner Upper Removal
'. Remove the following,

Front Bar Component
Front Fender Upper
Front Fender Upper Stay Mounting Bolts
Front Fender Upper Stay
Clamps

(connecting Inner Upper to Inner Left and Right,
and to Front Fender lower)

Front Fender Inner Upper (Rubber Sheet)

A. Front Fender Inner Upper (Rubber Sheet)
B. Front Fender Inner Left (Rubber Sheet)
C. Front Fender Inner Right (Rubber Sheet)

Front Fender Inner Lett a,ndRight Removal
'.Remove the following,

M,.3lint,enaneeCovler on Front Fender Upp,er

Front Whee!1
eH,oild the front brake drum and panel assembly in their

position.

.' Remove the following.
Strut (Front Shock Absorber) Lower Mounting Bolts

and Nuts
Brake Hose 'Clamp
Strlps
Clamps
Screws, Washers,and Brackets

.'Disconnect the' brake hose from the pipe to free the
front fender inner left or right.

olmmediatelv wipe up any brake fluid that spills.

OBra:ke fl,uidquliiCkly ruins ip81inted sUirfaces,;anys!pilled
fluid should be co,mplete,lywiped upi:mmediately,.

Front Fender Iriner Left or Right (Rubber Sheet)

A. Front Fender Inner Left (Rubber Sheet)
B. Screw and Washer
C. Screws and Brackets
D,_ Screw
E. Clamp and Washer
F. Clamp
,G. Strip
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A. Front Fender Inner Right (Rubber Sheet)
B. Screw and Washer.
"c. Screw'sand Brackets
D. Screw
E. Clamp,and Washer
F. Clamp
G. Strip

Front Fender Inner Left end Right lnstallation
eThe front fender inner left and right areidentical,
-Torque the following.

Stay Bolts (if removed)
Strut Lower Mounting Bolts
Brake Pipe Nipple

A. Front Fender Inner Left and Right Stays
B. Mounting Bolts
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ExplodledVi,ew

LG : Apply liiq!Uiidgasket.
o ,: A,ppl.yoil.

T1 ::: 12 N-Im (1.2 kg-mi, 104 in-Ib)

T2 ',:. 14 N-m '(1.4kg-m, 10.0 ft·ilib)
'T3:69 Ni-mi (7'.Okg-m, 51ft-lbl'

T4: 4.9 Ni-m (O.50ikg-m, 43 lin-'ilib)

1. RegulaterI Rectifier
2.IC Igniter
3. lgnition Coils
4.. Spark Plug,
5. Alternato r Stator
6. AIternator Rotor
7. Pickup con
8. Starter Mo tor Relay
9. Starter Moto r

10. Light Switch
11.., Ignition Switch
12. Horn
1'1., Diode
14. iHorn Button
15,. Warni,ngBuzzer
16. Starter ,eircu i t Relay

@-
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1. Horn Button
2. Light Switch
3. Ignition Switch
4., Warhing Lights
5. Speed Sensor (in Speedometer.Unit)
6,. Warning Buzzer
7. Brake Light Switch
'8. Fuse (Radiiator Fan)
9. Pump Relay

10. Fue! Pump
11 '. Spark Plugs
12. Fuses (Main and Accessory)
13. Battery
14. Starter Motor Relay
15. Starter Circuit Relay
16. Ignition Coils
17. Diode
18. Parking Brake Light Switch
19. Ground Lead
20. 'CoolantTemperature Switch (110°C)
21. lie Igniter
22. Regulator/Rectifier
23. Starter Motor
24. Alternator
25. Pickupceu
26. OiI PressureSwitch
27. Neutral Switch
28. ReverseSwitch
29. Horn
30. Radiator Fan
31. Radiator Fan Switch (97°C)
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Specif cations

'Item

Battery:

Electrolyte level

Specific gravity

Ch,ar'gingSystem:

Regulato,r/rectifieroutput voltaqe

Alternator stator coil resistance
!

II,g,n,iti,onSystem:

lqnition coil

Arcinqdistance
Primary winding resistance

Secondarv windina resistance

Spark plug:

Standard:

US
Other than US

Option (durinq hot weather)

US
Other than US

Gap

Pickup col I resistance

EI,ectricStarter Systemi
:

Starter 'motor: Carbon brush lenqth

Commutator diameter

Swit,ches:

'Brake lig\ht switch

Fan switch OFiF ,ON

ON -+ OFF

Coolant

temperature switch:

OFF ON
ON ,OFF

Standard

IBetw,eenupper and lower levels
1.,2,65,@20°C (,680 F)

Batterv voltaqe - 1,5, V

- 0,.,6 n

'7 mm or more (3-nieed!le method)

2,.,3 - 3.5 n
12 - 1R kO.

NGiiK D6EA or NO, X20'ES-U

NGK DR6EA or ND X20ESR-U

NGK ,D'7'EA or N'D X22' ES-U

NiGK DR7!EAor INO X22,ESR-U

0.16 - 0.7 mm
390 - 5,90 (2,

12.0 - 1,2,.5 rnm

28 mimi

ON after "0 rnm pedal travel

94 - 100°C (201 - 2120 F)

84°C (183°F')

1107 - 113°C (225 - 23:5°F)

103,0C (217°iF)

Service Limit

8.5mim

27mm



Allong with common hand tools, the following more
specialized toots are requ ired for complete electrical
system servicing.

Spark Plug,Wrench: 5,7001-1024

Coil T,ester',: 57'001-1242

EILECTRICAL SYSTEM 15,·7

Rotor Puller: 5'7001-1:258,

Rotor pun,eir Adapter: 57001-1279

NOT':E

o The flywheel holder (PIN 57001-1313) cen be used
instead of the rotor holder (PIN 5700 1-1248).

Seala:nt



Precsutions
Following a few simple rules will greatly extend the

life of the batter y.
a'When the level of the electrolyte in the battery is low,
add only distilled water to eacb cell until the level is
at the upper level line marked on the outside of the
battery. Ordinary tap water is not a substitute for
distilled water and will shorten the life of the battery.

oNever add sulphuric acid solution to the battery. This
will make the electrolytesolution too strong and wi'll
ruin the battery within a very short time.

oAvoi,d quick-charging the 'battery. A quick-chargewill
damage the battery plates.

o!N,ever let a good battery stand for more than 30 days
without giving it a supplemental charge, and never let
a discharged battery stand 'without charging it. If a
battery stands for any length of time, It slowly self­
discharges, Once it is discharged, the plates sulphate
(turn white), and the battery will no longer take a
charge.

oKeep the battery well-charged during cold weather so
that the electrolyte does not freeze and crack open the
battery. The more discharged the battery becomes, the
more easilv it freezes ..

oAlways keep the battery vent hose free of obstruction,
and make sure it does not get pinched, crimped, or
melted shut by contact with the hot muffler. lf
battery gases cannot escape through this hose, they will
explode the battery.

oD'O'N'T ,INSTALL THE BATTERY BACKWARDS.
The negative side is grounded.

OCollorCodes:
B'K Black
BL B,lue
BR Brown
CH Chocolate
DG Dark Green
G Green
'GY Gray
LiB Light Blue
LG Light Green
o Orange
P 'PInk
IPU Purple
R Red
W White
Y Yellow

oM:easure coil and winding resistance when the part Is
cold (at room temperature).

Male Connectors

There are numbers of important precautions that are
musts when servicing electrical svstems. Learn and
observe all the rules below,
o Do not reverse the battery lead connections, This will "

burn out the diodes in the electrical parts.
check battery condition before condemning

other parts of an electrical system. A ful charged
battery is a must for conducting accurate electrical
system tests.

oThe electrical: parts should never be struck sharply, as
with a hammer, or allowed to fall on a hard surface.
Such a shock to the parts can damage them,

oTo prevent damage to electrical parts, do not discon­
nect the battery leads or any other electrical connec­
tions when the ignition switch is on, or while the
engine 'is running.

o Because of the large amount of current, never keep the
ignition switch turned to the start position when the
starter motor will not turn over, or the current may
burn out the starter motor windings.

o Do not use a rneter illumination bulb rated for other
than voltage orwattage specified in the wiring diagram,
as the meter panel could be warped by excessive heat
radiated from the bulb.

oTake care not to short the leads that are directly
connected to the battery positive (+) terminal to the
chassis ground,

oTroubles imlay involve one or in some cases all items,
Never replace a defective part without determining
what CAUSED the failure. If the failure was brough
on by some other Item or items, they too must be
repaired or replaced" or the new replacement wilt soon
fan again.

o Make sure all connectors in the circuit are clean and
tight, and examine wires for signs of burning, fraying,
etc. Poor wires and bad connectionswill affect elec­
trical system operation.

a Electrical Connectors
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-See the Battery Troubleshooting Guide in Battery Test
Charging.

*If the specific gravity is below 1.200 the battery needs
to be' charged.

EliectrelyteLevel·.lnspection'
,.Removethe battery.
eVisually check the electrolyte level in the battery.
*:If the level of electrolyte in anv cell is below the lower

leve] nne on the battery case, add distilled water only
to that cell.

el nstall the battery.

Battery iEiectroIvte Le've'il

I. Upper Level l.ine
2., Lower level Line

Battery Condi!tion

1. Sulfation here 2. Sediment-here

Battery Condition
eBefore charging, check battery condition the

specific gravity of the electrolyte in each cell with a
hydrometer.

iNOTE

OThe speciiic gravity 0,' the electrolyte veries with
change:s in tempereture, so the speciiic grs'vity reading
must be corrected for the temperature of the electro­
lyte.

CCelslus: Add 0,.007 points to reedinq for each urc
above ,20°C or subtract 0.007 points for each 10

0 e
below 20° C.

oFahrenheit: Add 0.004 points to resdinq for eech 10°F
above6So F or subtract 0.004 points tor each 10°F
below6SoF.

Read
here

*If the specific gravity of any of the cells is more than
0,,050 away from, any other reading, the battery w'.i.11
probably not accept a charge. If it generally best to
replace a battery in th is condition.

*lf the specific gravity of all the ceII's is 1.265 or more
the battery is fully charged.

Battery tnitietCharging
Before being placed in service, a new battery should

be' giiv'en an initial charging .
• Cut off the sealed end of the battery vent hose and

remove the f I, ler caps.
• Fill each ceil to the upper line on the battery case

with fresh electrolyte at a temperature of 30°C (86 0 F)
or less. Let the battery stand for about 30 minutes
before charging.

etook for sediment and white sulfation inside the cells
on the bottom of the plates,

.'".".'"

olt' the electrolyte level drops, add electrolyte to the
uoper tevet line before charging.



-Le9-vil ng the caps off the cells, connect the battery to a
charger, set the charging rate at 1/10 the battery
capacity" and charge it for 10 hours. For example, if
the battery is rated at18 ,Ah, the charging rate would
be 1.8 A.

IWARNING M

eTurn the charger disconnect jt ,fif.Om the
battery.

e<:heck battery voltage. Battery voltage should be 112
-13 V.

'-Check the specificgravity of each cellwith a hydrom­
eter (see Battery Condition).

*If the voltmeter or hydrometer readings are below
those specified, additional charging is necessary before
the battery can be installed.

OKeep the battery aw,ay'from spa:rks and open flames
dur:iingchalrglingl, 5iiinee' the battery ,gi',v,eso,ff an e,xiPlosive
gas mixture of hydroge'" and ,oxyge'n. When usiing a
batt,eiry ,cha.rger, connect the batte,ryto the cha,rger
before turning on the'chargelr. Thisprocedu!r,e pre've"ts
sparks at the bSlttiery t,erminallswhich c,ould ignite any
battery gases".,

Bstterv Ordinery ,Cha'rging
-Remove the battery.

000 not use a high rate ba'tterycharger, as lils typ,i,caUy
empiloyed at automoti've service station,s, unl,ess, the
charger rate can be reduced te the lev8,1 required,
Chal,rg1iingthe battery at a rate higher than sp,ec,ifiedmay
ruin the battery,., Charging a,t a hi,gh rate ,cause'sexeess
heat whi,ch CII" W8irp, the' plates: and cause internal
sholrting. Higher-than -normal chalrg',ingrate's al'so, cause'
the iPla'te's; to shed active materiel. DepositswiUaccu"
mulate, and can cause lnternel shortingl.

Olf the tsmperature of the e,lectrolyte rises, abo,'ve, 45°C
(115°F) dUlring,char'gi,ng"redu,ce the charging rate to
ilower the temperature, and lnerease charging time'
proportiionately.

OAI.ways remove the battery flrom the Imlotorc:ycle 'for
chargi!ng. If the battery is ,char'gedwhille s,tiU! iinstaU,ed,
batte ryell e'ctrolytemay' spill Bind eerrode the' fra me o!r
other parts of the m!otorcycl,e.

off the battery using a baking soda-and-water
solution, The terminals must be especially clean.

.!illf any of the cells are low, fil] them to the LOWER
Ieve] line with distilled water only. The electrolyte will
expand during charging, and the level rise,

-Connect a charger to the battery BEFORE plugging it
in or turning it on.

Battery Ch,arg:ing Rate/TimeTable(12 V1'9 Ah)

l4.3105

IF'ul,I,y' Charged
1..265 ......r--------.;..---=;.....-­

11.24
1.20

1.116

1.12

1.08

1.04

1.00

at 2'A charge rate

at 3Ach arqe rate 3 5 7 9 9.5

--......... Hours of Charging Time at Rates Shown



I.WARNINGI
oKe'ep, the batte'ry alway from spairks and open flames,

durin,g chargingl,since the batterygiives o,ft an eXlp'lo,sive
gas m'ix'ture of hydrogen ,and oxygen. When using a
battery cha.rger', eonneet the' battery to, the cbair'ger
before turn:in,gon the' charger. This p,roc:edur,eprevents
sp'8 1rks a't the battery whi,chcQuldi,gniitean!y
b'8,tterygases.

-Set the charge rate and timeaccording to the battery
condition iprevlouslyd etermii'ned (see Battery Con­
diition Using th e table.

000 not use a higlh rate battery cha'rger,asis typ,j,caUy
em,ploy'ed ,a,t autom,otilve s,er'vi,ce s,tatio'ns"unless the

,cain to, .the 111,ev'e,1 Irequi'red.
Charging the, batteryata ra'te higher' than specifi,sdm!8ly

ruin the' ba:tte':ry. Charging ata high rate causes,e:xeess
heat which can 'warp the plates and causeinte,r'nal
shorting. Hiighe:r..tban·,normal charging rates alisocause
the plates 10 shed active material. D'eposits Willll Be..
cumulate,lnd ean c,lus·e i:nter'nalshorting.

o·lf the temiperature ,of th,e e',ectro,lyte r'isesabove 4SoC
(115'0F] during char'ging,reduce thechargi:ng Ir,lte, to
lowler ,the' telmp,erature, and increase charging time
proportiionatJely '.

,.Turn the charger off or unplug, it, then disconnect it
from the battery.

-Check battery condition (See BatteryCondition).
*If the battery condition indicates that it is not fu

charged.additional charging time is necessary.

Bettery Test Ch'srging
the battery js suspected of being defective, sulfated,

or unable to take a charge, consult the table .
• 'To test charge a battery, perform the ordinary charging

procedure andm 0 nitor the hattery vo tage and other
signs as mentioned below..

*ilf the: battery voltage suddenly jumps to over] 3V just
after the start of charging, the plates are probab lv
sulfat,ed.Agood battery will rise to "2V imrneditely
and thengradually ,go up to 12..5 or 1: 3 V in about 30
min to an hour after the start of charging..

Battery Troubllesho,oting'Gu:ide'

iELECTRICAiL S,VSTEMI 15.. '11

*1f one eelI produces no gas bubbles or has a very II ow
specific gravity" it is probably shorted.

*11' f there does not appear to be: enough sediment in a cell
to short the plates, but that cen has a very low specific
gravity after the battery is fully charged, the trouble
may be that there is not enough acid in that one cell,
In this case only, sulfuric acid solution may be added
to correct the specific gravity.

*ilf a fu Ily charged battery not in use loses its charge
after 2 to 7 days; or if the specific gravity drops mark­
edlv, the battery is defective. The self-discharge rate of
a good battery isonlv about 1%per day.

Charging System

Alternator Rotor Bemovsl
• Remove the following,

Left Engine Cover
Alternator Rotor Bolt

oHold the alternator rotor with the rotor holder (special
tool) and turn the rotor bolt clockwise to loosen it.

NOTE

o The rotor bolt has a left-handed thread, tberetore it
must be turned clockwise to remove it

A. Alternator Rotor C. Turn to remove.
B. Rotor Holder: 57001-11248

Good Battery Suspect Battery Action

Plates (+) chocolate color white (su'Iphated ):, + plates
Replace

(-) gray broken or corroded

Sediment none, or smali amount sediment up to plates, causing short Replace

Voltage above 12: V below 12 V Test charge I

Electrolyte Level above plates below top of pfates FUI and test charge

Specific Gravity above 1.200 in aU cells: no two below 1.1 00, or difference of more Test charge
cells more than 0.020 different than 0.020 between two cells
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Alternator Rotor
o Using the rotor puller and adapter (special tools),

remove the alternator rotor.

.'CI,ean the inside of the rotor and the end of the crank­
shaft thoroughl\y or the taperwill not fit snugly.

'. FIt the rotor onto the crankshaft so that the woodruff
key fits In the groove In the hub of the rotor. At this
time, turn the starter chain sprocket [large) counter­
clockwise to fit it into the one-way clutch easily.

.'Torque the following,
Alternator Bolt

oHold the alternator rotor with the rotor holder (special
tool] and turn the rotor bolt counterclockwise to
tighten"it.

Olt the rotor is difficult to rem,ove',turn the puller uSiilng
a wrench wlhiil,e tsppmqthe head ,of the' :puller with a
hammer. Do not attempt to, strike the' alternetor rotor
itse,lf. S'triki"ng,the rotor' can cause the' magnets to lose
their rnaqnetism,

A. Rotor Pu ller: 57001-1258
B. Adapter: 57001-1279

A,. Key
B. Groove

C., Clean here.

Alternator Rotor Installation
'. Remove the following to install the alternator rotor to

the cran kshaft easi'IIy.
Starter Motor 'Chain Guide Bolts
Starter Motor Chain Guide
Starter Chain Sprocket (small)

Alternetor Stator Bemovst
.' Remove the following.

Left Engine Cover
Lead IH0 Ider ,Maunting Screws
Lead Holder
Alternator Stator Mounting Bolts
Alternator Stator

A,. Starter Motor Chain 'Guide
B. Starter 'Chain Sprocket (small)

A.Alternator Stator
B. Mounting Bolts

'c. Lead Holder
o. Pickup Coil



• Remove the following if the pickup coil is to be
removed,

Pickup 'Coil Mounting Screws
Pickup Coil

Atternstor Stator Installation
8Torque the following.

Alternator Stator Mounting Bolts
eApplyliquidgasket to the following.

Grooves on Lead Grommets
Inside Surface of Pickup CoH Lead Grommet

A. Apply liquid gasket. C. Alternator Stator Leads
B. Pickup Coil Leads

'.lnstaH the grommets for the alternator stator leadsand
the pickup coil leads in that order .

• Install the lead holder so that the stator leads and the
pickup con leads are routed along the left engine cover
without rising away from its Inside surface.

Charging System Operetionst Inspection
-Check battery condition (see Battery Condition].

NOTE

0Always check battery condition before condemning
Dither psrt« of tbecharging system. The battery must
be fully charged in order to conduct' accuratecharging
system tests.

.Warm, up the engine to bring the components up to
their normal! operating temperatures,

• Measure regulater jrectifier output voltage at various
. engine speeds with the headlight turned on and then

turned off.
oeannect a voltmeter across the battery terminals.

*The readings should show nearly battery voltage when
the engine speed is low, and as the engine speed rises,
the readings should also rise. But they must stay
within the specified range.

*If the output voltage is much higher than the spec­
ification, the regulator/rectifier is defective, or the
regulator/rectifier leads are loose or open.

*If the output voltage does not rise as the engine speed
increase then the regulator/rectifier is defective or the
alternator output is insufficient tor the loads.

RegiulatorIRe,ctifierOutput '\lolitage

Battery Voltage- 15 V

Stator .,Coil Resistance
eOisconn,ect the alternator connector.
,.Measure the stator coil resistance.
oConnect the multirneter between the yellow leads..
OSct the meter to xl n range, and read the meter,

Stator 'CoH Resistance

0.3 -0.6 n

'. If the meter does not read as specified, replace the
alternator stator.

*'If the coil has normal resistance, but the voltage in­
spect showed the alternator to be defective; then the
rotor magnets have probably weakened, and the rotor
must be replaced.
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Inspection
'The regulator/rectifler used on this vehicle is a solid­

state type. Each function can be checked separately,
but the regulatorjrectifier must be replaced as a unit iif
eii therfun ctiani s faultv,

Bectifier Cir,cuit Test::
eOis,connect the regulator/rectifier connector.
.,Zero the ohmmeter, and connect it to leads from the

reguIato tlrec:if er.
'.Check the resistance in both directions between the

leads following the table,

A,. Regulater/Rectifier

• 'The resistance should be low in one direction and more
than ten times as much in the other direction .If a.ny
two leads are low or high in both directions, the
rectifier is defective and must be replaced.

NOTIE

o The actual meter reading varies' 'with the meter used
and the indivtdus! rectifier, but, ,generallyspeaking the
lower reading should be from zero to :the first}) of tne
scale'.

Regula,tor'Circuit:Te'st::
eDisconnect the regulator/rectifier connector.
• Prepare testing tools.

Tools for Regulater Circuit Test
Test light Bulb rated 12 V and 3 - 6 W
Batteries OTwo 12 V batteries

oOne 24 V battery or two 1,2 V
batteries connected iin series

Test wires 4 auxiliarv wires

OTbe test light limits the' current flow through the
r,egulatol'lreicti,fier'. Do not use an ammeter or m'uiltii­
m,ete,rilnits place,

Regulator 'CircuitTest-l st Step:
-Conne,ct the test Iight and the 12 V battery to the

regulator/rectifier as shown. Check each yellow lead.
*The test light should not go on. If goes on when any

yellow lead is tested, the thyristor is shorted; replace
the regulater /rectifi,er.

Connections

I
Meter

No. Reading Lead Location
RangeMeter (+) to Meter (-) to

1 YI

Y2 W/R Femlaile regulatorIrectifier con-2. 00

nectar
3 Y3
4 VI BR W/R BK
5 Y2, BK x 10 n
6 Y3 0 - scale or

r I-L 00 nYI r\ l 7l x 17

8 W/R Y2

r n ,9 Y3 I
10 VI I \I---

11 BK 00

I---- YI Y2' Y312
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+

+

12 V battery

Regulator/
Rectifier

24 V battery

Regulater Circu it Test-3rd Step:
-Connect the test light and the 12 V battery in the

same manner as specified in the (( Regulator Circuit
Test 1st Step."

eApply 24 V to the voltage monitoring lead. Check
each yellow lead,

+

12 V battery

Regulator/
Rectifier

Test light

Regulator Circuit Test..2nd Step:
-Conne,ct the test light and the12 V battery in the same
-rnanner as specified in the "RegulatorCircuit Test lst

step .."
tiApplly 12 V to the voltage monitoring 'lead. Check

each yellow lead,
*The test light should notgo on. If it goes on 'when any

yellow lead istested, the control circuit in the regula­
tor/rectifier is damaged;replace the regutatorjrectifier.

Regulator Circuit Te'st·' st Step,

R,egu'latorCircuit T,est..2ndStep

000 o,otapply more thaln 24V to the Ir,egulatorlr,e'ctifier'
and do not leave the 24 V ap'pli.ed for more than ,8 few
second:s"or the unit wUI be'

RegulatorI
Rectifier

+

12 V battery

12 V battery

*The test light should go on at this time. If it does not
go on when any yellow lead is tested, the control
circuit In the regulator/rectifier is damaged; replace the
regulater Irectifier.

I:gnition System,

IWARNING I
oThe pr,od:uc,es extremely h li,ghv,oltage.

Do not touch the spark ,plugs, Ihiigh tension cons, or
spark plug leads while the ,engine is running, or you
cou Id receive a seveire electrieal shock.



00'0 . not disco,nnect the battery leads or any other
e:lectri,cal connections when the ignition switch ison,
or while the en,giilne is 'This lis to present Ie
'igniter dam,age',.

o Do not instaU the' battery backwards The nega'tli,ve
side:is ,grounded. This is, to pr,ev,ent damage to the
diodes and :1 C ign iter

Pickup' Coil Removet/tnststtetion
.Pickup coil removal and installation are explained in

the alternator stator removal and installation, At th is
time, the stator itself removal: is not necessary. (see
Alternator Stator Removal and Alternator Stator
Installatlon ).

Ignition Coit Installation
-Connect the primary wires to the primary coil terrni­

nals as follows:
BKandY/R wires #1 'Ignition Coil (Front)
G and V/R wires #2: Ignition CoB ·(Rear)

oy IR wire, and BK or Gwire can be connected to either
terminal marked black or green.

oThe#l ignition coil and the #2. ignition con are identi­
call.

o U1se only Hand Test,er57001-983 for this test, A tester
other than the KawasakliHand Tester malY show
dii.fferent readi ngs.,

olfa meg:ger or a meter with a l,arge-c.apa,lcitybattery is
used, the Ie i.gniterwiU be dl,maged,.

Ie' Igniter Inspection
• To inspect the Ie igniter internal resistance, perform

the following.
• 'Set the ohmmeter to the x 1 kn range and make the

measurements shown in the table,
*If the meter readings are not as specified, replace the

Ie Igniter.

B. #2 Ignition 'CoilA. #1 Ignition Coil

A. Igniter

Spark Plug Rem,0val
eCarefuUy puU the spark plug cap from the spark plug

and unscrew the spark plug.
If necessaryJ use the spark plug wrench (special, tool:
PIN 57001-1024).

Ignition' Coil Inspection
MI,easudngarcing distance:
.'Measure the arcing distance 'with the Kawasaki coil

tester (special tool:' PIN 57001-11242) to check the
condition of the ignition coil.

Spark Plug tnstettetton
-Torque the following.

Spark Plugs

NOTE

as/nee a tester other than the Kawasaki coil tester mev
produce a diiterent arcing distance, the' Kawasaki coil
tester is recommended for reliable' results.
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(x 1 kn)

Tester (-) Lead Connection

Terminal
1 2 3 4 5 6 7 8 9 '10

Number

r-. 18 - 45 - 28 - 40 - 45 - 28 -
1 00' 00 00

30 70 36 60 70 36

160 -
4 5 3 5

8.5 -
3 5 3 52 - - '00 00 - - 00

300 13

150 - 4.5 - r. 6.8 - 10 - 0.6 - -
3 00 00 00

300 8,.5 18 2 8.5c::
0

1,60 r-: 8.5 1..,6.;:i -
3 3

-
4 5

-
0 4 - 5 - 5 00 00' - 00
Q.) 300 13 2.6c,
c r-.'0, 200 - 8.5 - 2.8 - 10 - 18 - 1.8 - 10 -u' S 00 00
-0 1000 13 3.6 15 30 3 15'r'!d: I

I1J

<.....Ji
160 9.5 9.5 8..5 8.5 - 8.5 -,- - - - -

6 00' ,00 00
..:S. 300 13 13 13 13 1,3

lo..
Cl.J

20 r-. 3.4 15+ooii 200 - 11 - 15 - - - -tn

7<IJ 7 .5 - 00 00
Ii-' 1000 1'7 20 35 4.6 20

150 -
3 5

0..8 -
5 6.2 '9 15 .5 78 - - 00 -, QO - 00

300 1.8

160 -
3 .5 3 5

1: .6 - 8.5 -
4 .5 r.9 - - 00, 00 - 00

300 2.6 13

150 - 8.5 - 2,.8 - 10 - 18 -
1.8 3

10 - l>.10 00 00 -
300 13 3.6 15 30 15

*M,easuredwith hand tester 57001-983. A tester other than KawasakiHand Tester may show different readings.

-Conne,ct the ignition,con (with the spark plug cap left
installed at the end of the spark plug lead) to the tester
in' .the by the manufacturer and
measurethe arcing.distarlce.

'Ignition 'CoU A.rcing.Dislance

7 mm or more

'I WARNING I
OliO 8voi!dextre,mel,y'high v,oltage shock.s,do, not touch

the,i,gnirti:,oncoil body 0,' I:ead:s.!

'.IJ the distance reading is less than the specified value,
the ignition con or spark plug cap lis defective.

I.To determine which part is defective, measure the
arcing distance again with the spark plug cap removed
from the ignition con.

*If the arcing distance is vsubnormal as before) the
trouble is with the ignition con itself. If the arcing
distance is not normal, the trouble is with the spark
plug cap.

Measuringcoil resistance:
If the arcing testier is not available, the coil can be

checked for a braken or badIy shorted windlng with an
ohmmeter. However, an ohmmeter cannot detect layer
shorts and shorts resulting from insulation breakdown
under high voltage,
-Measure the primary winding resistance.
CConnect the multirneter between the coil terminal and

the coil core.
OSet the meter to the x 1 n range, and read the meter.
eMeasure the.secondary winding resistance.
oPul1 the spark plug cap off the lead.
CConnect the' multlmeter between the spark plug lead

and thecoil core.
oser the meter to the x 1 kn range, and read the meter.

Ignition 'C,oil Wi.nding Resistan'ce

Prim,ary - 3.5 n
Secondary windings: 1,2 ,- 18 Ikf2
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Ignition C,oiIi WindiingR esistance

o

. Measure primary winding resistance.
2. Measure secondary winding resistance.
3. Ignition C;oU

(l)

,0;

1. Insulator
2., Center Electrode
3. 'Plug 'Gap
4. Side Electrode

*If the meter does not read as specified, replace the coil.
*If the meter reads as specified, the ignition coil

windings are probably good. However.Jf the ignition
system still does not perform as it should after all other
components have been checked, test replace the coil
with one known to be good.

-Check the spark plug lead for visibledamage.
*If the spark plug lead is damaged, replace the coil.

Spark Plug Cteeninq end Inspection
.'Clean the spark plug, preferably in a sandblasting

and then clean off any abrasive particles, The
plug may also be cleaned using a high flash-point
solvent and a wire brush or other suitable tool,

*If the spark plug electrodes are corroded or damaged,
or the insulator is cracked" replace the plug. Use the
standard plug or its \,'£]DI'L,I,I

Spark Plug Gep
'. Measure the gap with at wire-type thickness gauge.

the gap is incorrect, carefully bend the side electrode
with a suitable tool to obtain the correct gap.

Spark P'I.ug G,ap

0.,6 - 0,.7 mrn

Pickup Coittnspection
'. Measure the pickup coil resistance.
o,Connect the multi meter between the black lead and

the blue lead.
oSet the meter to the x 10 n range, and read the meter.

Pickup Coil Resistanc,e

390 -5'90n

*If the meter does not read as specified, replace the
pickup coil,

Atternetor ,Rotor projection tnspection
-Check the timing projection for damage such as chip­

ping or grooving.



A,. Timing Projection

.'If the timing. projection on the rotor is visibly dam­
aged, rep ace thealternatorrotor.

Speed Sensor Inspection
eDisconnect the following,

Speedometer Lead Connector
Speedometer Cable from Speedometer

-Connect an' ohmmeter across the speed sensor leads,
LG lead and BK/Y lead.

'. Using a th in screwdriver, turn the speedometer nner
cable fitting slowly and count how Imlay times the
speed sensor shows continuity.

*lf the ohmmeter does not showcontl nu ity 4 ti rnes per
revolution, replace the speedometer unit.

,A., Speedometer Cable Fitting B. Turn slowly.

NOTE

o The speed sensor con tinuitv can be checked by turning
the rear wbeete if the speedometer cable is connected.
It sbows continuity'S times per revolution of reer
wheels.
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oPlace the meter so that the face is up .. If a meter is left
upside d,own 0" sideways fair a.nylength o,f time itwiU
mIB'function.

WarningBuzzer Inspection
• Disconnect the warning buzzer leads and connect them

to the 12 V battery.

Wa,rningBuzzer leads

R -* Batterv (+)
18K -* Batt,ery'(.-)

*If the warning buzzer does not sound, replace h.

A. Warning Buzzer

Starter Motor Removal
• Remove the following.

left Engine'Cover
Air Cleaner Silencer
Carburetors with Cables
Starter Motor Leads
Starter Motor Mounting Bolts
Starter Motor



Starter Motor Assembly
'.Assemble the internal gear and pinions if the LH cover

was removed,
oGrease the pinions.
oAJign the notches on the end plate and the internal

gear with the projection on the yoke.
OAHgn the notch on the internal gear with the key on the

lH cover.

D. Projection
E. Key
F. Notch

A. End Plate
B. nternal Gear
C. Pinions

o Do not tap on the 'starter motor' shaft or body to free
the starter motor fromthe case. Ta:ppingon the 'shaft
or bad'Y may damagle the motor.

A. Starter Motor
B. Starter Motor Lead (from Starter Relay)
C. Starter Motor Lead (to Battery Negative Terminal)
D. Mounting Bolts
E.O-ri:ng

Starter ,Motor lnstslietion
eApply a small amount of engine oil to the O-ring on

the starter motor.

Starter Motor Disassembly
• Remove the following,

Long Bolts
.To maintain the carbon brushes only, remove the RH

cover from! the yoke. Keep the LH cover and the yoke
as a unit to prevent the internal gear and pinions from
dropping out.

-<Install the brush plate so that the long vertical tab on
the brush plate aligns with the key slot in the IRH
cover.

• ,I nstall the RH cover so that the tab 0 n the brush plate
aligns with the notch on the yoke.

elnstall the brush springs,
OPut the spring down over the post on the brush plate so

that It Is wound clockwise.
oT'wist the "curl'lend of the spring clockwise and slip it

into the slot in the brush holder.
oPush the spring down onto the post until it seats

against the step.

D'. ,RH Cover
E. (+) Side Brush Terrninal

A. Long Bolts
B.Yoke
C. LH Cover



A. Brush Plate
B. Tab

Carbon Brush Length

C. KeySlot
D.Notch

A. Brush and Lead Assembly

Brush ,SpringInspection
-Check that the: brush springs are in place and snap the

brushes firmly into place.
*If not, reinstall or replace the spring.

A,. Brush Length

C,llrbon Brush Length

Standard:,
,Se1rvi,ce tLim1it:

1,2,.0 -,1,2.5 mm
8.5mm

Brusb Plete Inspection
• Measure the resistance between the (+) side carbon

brush holder and the metal plate.
*If the resistance is less than inflnite, the holder has at

short. Replace the brush and plate assembly .
• M,casure the resistance between the (-) side carbon

brush and the meta] plate.
*If the resistance is greater than 0 11, the brush assembly

has an open, Replace the brush and plate assembly.

A,. (+) SideCarbon Brush Holder
B. (-) SIdeCarbon Brush
C. Metal Plate

,Brushend Lead Assembly Inspection
eM,easure the resistance between the brush and terminal,
*Iif the reaistance too high or even rrrrtntte, the brush

and lead assembly is open. Replace the brush and plate
assembly.

commutstor Cleaning ena tnspection
'. Smooth the com mutator surface If necessary wi th f ne

emery cloth" and clean out the grooves as illustrated.
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Armature inspection
eM,easure the resistance between each segment and all

the others.
*If the resistance is too high or even infinite, the

armature winding has an open circuit. Replace the
starter motor.

eMeasure the resistance between the commutator and
the arrnatu re shaft.

*1f the resistance is less than Inf nite, the arrnature is
shorted. Replace the starter motor.

1., Commutator 2. Emery Cloth

Comm1ultatoriDi,amet,er

Standard:
,Service Limit:

28mm,

27m:m

Starter Motor Relay Inspection'
.'Connect an ohmmeter and 12 V battery to the: star tier

motor relay as shown.
*If the relay does not work as specified, the relay is

defective.

Commutator

Good

Commutator

1,. Commutator Segment 2. Shaft

r----,!t J

:2

• Measure the diameter of the commutator,
*Replace the starter motor with a new one if the com­

mutator diameter is tessthan the service limit.
Testing ReJ,lay

Met.er Range: )(1 n r'ainge
Criteria: When batte'ry is connected on

When bat.tery is diiscOlnnect,ed.-+- 00, n

1. Commutator Segment
2. Diameter

3. Shaft
A. Starter Motor Relay



Fuel Pump Operation Test
• Remove the fuel pump with fuel filter.
• Prepare a container filled with kerosene.
·.Prepare the rubber hoses, and connect them to the

pump fittings.
-Connect the 12 V battery to the fuel pump leads,

Starter Circuit .Relay Inspection
-Connect an ohmmeter and 12 V battery to the reilay as

shown.
*If the relay does not work as specified, the relay is

defective,

Testing Rel,ay

Meter Range: x 1 n
Criteria: Wbenbatteryis, connected 0 n

Wbenbatt:ery is,disconnected-+ 00 11

Fueil Pump I,eads

B,iK/Y
BK/B:L

Ba,tt,ery(-)
Batte'ry (+),

*IJ the pump does not operate, the pump is defective.
• 'Close the outlet hose while operating the fuel pump.
*If the pump does not stop, the pump is defective.

Fue" Pump

A. Starter Circuit Relay

Fuel Pump and Rel,ay Kerosene

Fuel
Filter

Battery

The fuel pump does not operate when the ignition
switch is turned on alone. The pump operates when the
engine is running.

When fuel level in the float chamber is low, the fuel
pump operates to supply fuel into the float chamber.

When the fuel reachesa certain level, the fuel pressure
rises, and stops the fuel pump.

A. Fuel Pump B. Fuel Pump 'Circuit Relay

Retevtntemst Resistance
'.Set the ohmmeter to the x 1 kn range and make the

measurements shown in the table.
*If -th,e meter readings are not as specified, replace the

relay.

Tester I .) Lead Conn,ecti0 n

BK/W BL BKIBL

-a BK/VJr. 00 ,00
r'd
Q) c::

....J 0

<..;:;
'I

u BL OCI ,00Q)

C
lo- c::
£ 0

More than r-.t.n UQJ)

BK/BL 00i- 10 kn
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Radiator Fan Ciircuit

Bedietor Fan Circuit Inspection
'.Visually inspect the radiator fan.
*If the fan blades or shroud are damaged, replace the

fan assembly.
• pun off the fan switch leads, and connect them with a

suitable lead.
*If the fan turns, inspect the fan switch.
*If the fan does not turn, check the fan motor or wiring.

I, WARNING I
aBe careful not to touch the' fan blad,es to avoid injury.

Fan M,otor Inspection
• PuU out the fan connector and connect it to 12V

battery as follows.

A. Mounting Nut

Bulb Replacement

IFan Connector (mal,e)

BK -+

BL -+

Battery (-,)
Batte'ry (+)

000 not use bulbs rated fOf' g!rea'ter wat.tage than the
specified value, as the meter panel could beeom,e
war.p,ed by excess,iveheat radiated from the bulbs..

* the fan does not turn, replace the fan assembly.

A. Radiator Fan
B. Fan Connector

eRemove and install the sealed type headlight unit.
o.Remove the following,

Headlight Rim Mounting Screw
Lead Mounting Screws
Retainers
Headlight Unit

A,. Rim Moundng Screw
B, Lead Mounting Screws

C Retainers
D. Headlight Unit

Lighting System

Headlight BesmAdiustment
• Loosen the headlight rrsourrting nut and tilt the head­

light to ad]ust the headlight beam.
.'Tighten the mounting nut.

eRe:move the wedge-base type bulbs.
oPulll out the bulbs and sockets, and/or pull the bulbs

off the sockets.

orl,ace, the m'et,e,r so'that 'thefaee! is up. ilt a Imleter :is 1,8ft
upside down or I,idew,aysfor ,anY' I,eng;th of time iit will
malfunct,ion.



A. Warning Light Bulbs
B. Meter Bulb
C. LightSwitch lllumination Bulb

• Remove the lock pin type bulbs.
oPul1 out the bulbs and sockets.
oPush the bulb 'in, turn it counterclockwise, and pull it

out of the socket.

A. !Li,ghtBulbs
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A. Diode

Switches

Brake Light Switch Adjustment
.'Check the operation of the brake light switch by

depressing the brake pedal, The brake light should go
on after about 10 rnrn of pedal; travel.

*If it does not, adjust the brake ight switch up or down.
To change the switch position, turn the adjusting nut.

Diod« tnspection
-Zero the ohmmeter, and connect it to each terminal of

the diode to check the resistance in both directions,
*The resistance should be in one direction and more

than ten ti mes as much in the other direction. If any
diode shows low or high in both directions, the diode is
defective and it must be replaced,

A. Brake light Switch
B. Adjusting Nut
C. Lights sooner.

D. lights later.
E. 10 mrn

NOTE

oThe ,actua" mete« reading 'varieswlth themeter used
,and the jnclividu.a'i diode, but, generally speaklng, the
lo'wer reading sh,oul,dbe from zero to the first
E,.Ie,.

0T,o avoid damaging the e:I,ectrilcal,oonnections instde the'
swit,c:b, be sure that the switch body does not turn
during adjustme,nt.
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Swltch Inspection
eUsing the ohmmeter, check, to see that only the con­

nections shown in the table havecontinuity (about
zero ohms).

*If the switch hasan open or short, repair it or replace it
with new one.

Igniti,oinSwitehConnections

W BR BK/W
OFF

ON 0 0
START C 0-

light SWiitchConneetiolns

I I

BK/W IB,K/Y

IPush on 0 o

BR Bl

Wh,en brake pedal is pushed down 0 J

Park.log,Brake Light ,Switch

I Switch
Terminal

Ground

Whe:n parking brake lever is
C J

pushed down

Neutrallnd R,everse·,Switch Connectio,ns

Gear Position NTerminal Ground R Terminal

Neutral (:N') 0 ()

Reverse (R) C 0

Switch
Ground

Terminal

When engine is stopped r: .:>
Wh,en engine is running

*Engine lubrication system is in good condition.

Fan Swi,tch (97°C)Colnnections*

ORising temperature: .Fr'omOFF to,ON

at 94-·100'o,C (20" ,- 2'12°iFI
IQNto·OJF'f

above '84°C (113QF' J
,ON: Less.·than 10.5 n
OFF: More' than.1':MO

Coolant 'Tem,pe!ratureSwitch (11'Oo'C)1C,onne,ctions,*

oIRislingltemperatulre::from Oiff to,ON
at 101 - " 13°C (226 - 235,a'if)

Qi,FaIUngtempeilratur,e:From ON to OFF
above 103,oC t217,oF)

,ON,: iL,•• th.,n 0.5,n

OiFIF.: Mo,r·etban1Mn

*Checkcon,nectionsbetweeoswlitchilead·and body ..

iN,OTE

oThe fan ,switch and t!J'e:coolant temperature' ,switch
connections'canbe lnspec:tedas:tollows.

1. Suspend the switch in a container of water or oil so
that the ternperature sensing projection and threaded
portion are submerged.

2. Using an ohmmetervmeasure the internal resistance
of the switch: across the terminal and the body at the
temperature shown in 'the- table.

3. Thermometer
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Fuse Inspection
.' Inspect the fuse element.
*rlf it is blown out, replace the fuse. Before replacinga

blown fuse, always check the amperage in the affected
circuit, If the amperage is equal to or greater than the
fuse rating" check the' wiring and related components
for a short circuit.

A. Horn Button
B. Light Switch
C, Ignition Switch

D. Brake Light Switch
E. Fan Switch

OWhen reiplacingia fuse, be sure the new fuse mat,ches
the ,speciifitedfus,e' rating 'foir that: nstallatii,on,of
a fuse with a hi'gherrating ma,.y cause dam'ag:e to, wi.ring
and components,

A. Coolant Temperature Switch
B. Parking Brake Light Switch

A. Fuse 30A (M.ain)
B. Fuse 20,A (ACe)

C. Fus,e SA (Radiator Fan)

A. Oil Pressure Switch
B,. Neutral Switch

C. Reverse Switch

Electrical Wir'ing

Wiring Inspection
eVi.suaHyinspect the wiring, for signs of burning, fraying,

etc.
*If any wiring is poor, replace the damaged wiring
ePuHeach connector apart and inspect h for corrosion,

dirt, and damage.
*If the connector is corroded or dirty, clean it carefully.

If it is damaged, replace it.
-Check the wiring, for continuity.
oUse the wiring diagram to find the ends of the lead

'which is suspected of being a problem,
oMea.sure the resistance between the ends of the leads,
*If the resistance is not 0 n, the lead is defective.

Replace the lead or thewiring loom if necessary.
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Troubleshooting Guide

NOTE

OThis is not an exhaustive list, giving every possible
cause for each problem listed. It is meant simply as a
rough guide to assist the troubleshooting for some of
the more common difficulties.

Engine Doesn't Start, Starting Difficulty:
Starter motor not rotating:

Neutral switch trouble
Starter motor trouble
Battery voltage low
Relays not contacting or operating
Wiring open or shorted
Ignition switch trouble
Fuse blown

Starter motor rotating but engine doesn't turn over:
Starter motor clutch trouble

Engine won't turn over:
Valve seizure
Rocker arm seizure
Cylinder, piston seizure
Crankshaft seizure
Connecting rod small end seizure
Connecting rod big end seizure
Camshaft seizure
Balancer seizure

No fuel flow:
Fuel tank air vent obstructed
Fuel pump trouble
Fuel pump relay trouble
Fuel filter clogged
Fuel line clogged
Float valve clogged

Engine flooded:
Fuel level in carburetor float bowl too high
Float valve worn or stuck open
Starting technique faulty
(When flooded, crank the engine with the throttle

fully open to allow more air to reach the
engine.)

No spark; spark weak:
Battery voltage low
Spark plug dirty, broken, or maladjusted
Spark plug cap or high tension wiring trouble
Spark plug cap not in good contact
Spark plug incorrect
IC igniter trouble
Pickup coil trouble
Ignition coil trouble
Ignition switch shorted
Wiring shorted or open
Fuse blown

Compression low:
Spark plug loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston ring bad (worn, weak, broken, or sticking]

Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve spring broken or weak
Valve not seating properly (valve bent, worn, or

carbon accumulation on the seating surface)

Poor Running at Low Speed:
Spark weak:

Battery voltage low
Spark plug dirty, broken, or maladjusted
Spark plug cap or high tension wiring trouble
Spark plug cap shorted or not in good contact
Spark plug incorrect
IC igniter trouble
Pickup coil trouble
Ignition coil trouble

Fuel/air mixture incorrect:
Pilot screw maladjusted
Pilot jet, or air passage clogged
Air bleed pipe bleed holes clogged
Pilot passage clogged
Air cleaner clogged, poorly sealed, or missing
Starter plunger stuck open
Fuel level in carburetor float bowl too high or too

low
Fuel tank air vent obstructed
Carburetor holder loose
Air cleaner or silencer duct loose
Fuel pump trouble

Compression low:
Spark plug loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston ring bad (worn, weak, broken, or sticking)
Piston ring/land clearance excessive
Cylinder head warped
Cylinder head gasket damaged
Valve spring broken or weak
Valve not seating properly (valve bent, worn, or

carbon accumulation on the seating surface)
Other:

Ie igniter trouble
Carburetors not synchronizing
Carburetor vacuum piston doesn't slide smoothly
Engine oil viscosity too high
Drive train trouble
Brake dragging

Poor Running or No Power at High Speed:
Firing incorrect:

Spark plug dirty, broken, or maladjusted
Spark plug cap shorted or not in good contact
Spark plug incorrect
IC igniter trouble
Pickup coil trouble
Ignition coil trouble



Fuel/air mixture incorrect:
Starter plunger stuck open
Main jet clogged or wrong size
Jet needle or needle jet worn
Air jet clogged
Fuel level in carburetor float bowl too high or too

low
Bleed holes of air bleed pipe or needle jet dogged
Air cleaner clogged, poorly sealed, or missing
Air cleaner or silencer duct poorly sealed
Water of foreign matter in fuel
Carburetor holder loose
Fuel tank air vent obstructed
Fuel line clogged
Fuel pump trouble

Compression low;
Spark plug loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston ring bad (worn, weak, broken, or sticking)
Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve spring broken or weak
Valve not seating properly (valve bent, worn, or

carbon accumulation on the seating surface.)
Knocking:

Carbon built up in combustion chamber
Fuel poor quality or incorrect
Spark plug incorrect
IC igniter trouble

Miscellaneous:
Throttle valve won't fully open
Vacuum piston don't slide smoothly
Brake dragging
Torque converter slipping
Overheating
Engine oil level too high
Engine oil viscosity too high
Drive train trouble
Balancer mechanism malfunctioning

Vehicle Speed Doesn't Be Limited
or Be Limited Too Low:

Speed sensor trouble
Reverse switch trouble
IC igniter trouble
Wiring damaged

Overheating:
Firing incorrect:

Spark plug dirty, broken, or maladjusted
Spark plug incorrect
IC igniter troub Ie

Fuel/air mixture incorrect:
Main jet clogged or wrong size
Fuel level in carburetor float bowl too low
Carburetor holder loose
Air cleaner clogged, poorly sealed, or missing
Air cleaner or silencer duct poorly sealed
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Compression high:
Carbon built up in combustion chamber

Engine load faulty:
Engine oil level too high
Engine oil viscosity too high
Drive train trouble
Brake dragging

Converter and/or belt excessive heating:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Driven pulley spring broken or weak
Drive pulley spring broken or weak
Idle speed too high
Air cleaner clogged, poorly sealed, or missing
Converter fan damaged

Lubrication inadequate:
Engine oil level too low
Engine oil poor quality or incorrect

Coolant incorrect:
Coolant level too low
Coolant deteriorated

Cooling system component incorrect:
Radiator clogged
Thermostat trouble
Thermostat cap trouble
Radiator fan switch trouble
Fan motor broken
Fan blade damaged
Water pump not turning
Water pump impeller damaged

Over Cooling:
Cooling system component incorrect:

Radiator fan switch trouble
Thermostat trouble

Converter Operation Faulty:
Belt slipping:

Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Driven pulley spring broken or weak

Converter engagement speed too low:
Drive pulley spring broken or weak

Converter engagement speed too high:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Drive pultey weight doesn't move smoothly
Drive pulley movable sheave doesn't move

smoothly
Drive or driven pulley movable sheave bush worn
Drive pulley weight or roller worn

Shifting too quickly:
Drive pulley spring weak
Driven pulley spring weak or incorrect installed

(too loose)
Shifting too slowly:

Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Drive pulley weight doesn't move smoothly
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Drive pulley movable sheave doesn't move
smoothly

Driven pulley spring incorrect installed (too tight)
Driven pulley movable sheave doesn't move

smoothly

Gear Shifting Faulty:
Doesn't go into gear:

Shift fork bent or seizure
Gear stuck on the shaft
Gear positioning lever binding
Shift drum bearing damaged
Shift cable maladjusted
Shift cable lubrication inadequate
Shift cable damaged

Jumps out of gear:
Shift fork worn
Gear groove worn
Gear dogs worn
Shift drum groove worn
Gear positioning lever spring weak or broken
Shift fork pin worn
Transmission shaft, and/or gear splines worn
Shift cable maladjusted

Overshifts:
Gear positioning lever spring weak or broken
Shift cable maladjusted

Abnormal Engine Noise:
Knocking:

IC igniter trouble
Carbon built up in combustion chamber
Fuel poor quality or incorrect
Spark plug incorrect
Overheating

Piston slap:
Cylinder/piston clearance excessive
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn

Valve noise:
Valve clearance incorrect
Valve spring broken or weak
Camshaft bearing worn

Other noise;
Connecting rod small end clearance excessive
Connecting rod big end clearance excessive
Piston ring worn, broken or stuck
Piston seizure, damage
Cylinder head gasket leaking
Exhaust pipe leaking at cylinder head connection
Crankshaft runout excessive
Engine mounts loose
Crankshaft bearing worn
Camshaft chain tensioner trouble
Camshaft chain, sprocket, guide worn
Loose alternator rotor
Balancer gear worn or chipped
Balancer bearing worn
Starter chain, sprocket, guide worn

Abnormal Drive Train Noise:
Converter noise:

Belt worn
Drive or driven pulley sheave worn
Drive or driven pulley movable sheave bush worn
Drive or driven pulley mount loose
Driven pulley shoe worn
Drive pulley weight or roller side washer worn
Drive pulley weight or roller worn

Trensmlssicn noise:
Bearings worn
Transmission gears worn or chipped
Metal chips jammed in gear teeth
Engine oil insufficient

Final drive noise:
Bearingsworn
Gears worn or chipped
Metal chips jammed in gear teeth
Engine oil insufficient

Abnormal Frame Noise:
Shock absorber noise

Shock absorber damaged
Brake noise

Brake linings overworn or worn unevenly
Drum worn unevenly or scored
Brake spring(s) weak or broken
Foreign matter in hub
Brake not properly adjusted

Other noise
Brackets, nuts, bolts, etc. not properly mounted or

tightened

Warning Buzzer Doesn't Sound
or Doesn't Stop Sounding:

Warning buzzer trouble
IC igniter trouble
Speed sensor trouble
Wiringdamaged

Oil PressureWarning Light Goes On:
Engine oil pump damaged
Engine oil screen clogged
Engine oil filter clogged
Engine oil level too low
Engine oil viscosity too low
Camshaft bearings worn
Crankshaft bearings worn
Oil pressure switch damaged
Wiringdamaged
Relief valve stuck open
O-ring at the oil pipe in the crankcase damaged

ExhaustSmokes Excessively:
White smoke:

Piston oil ring worn
Cylinder worn
Valve oil seal damaged
Valve guide worn
Engine oil level too high



Black smoke:
Air cleaner clogged
Main jet too large or fallen off
Starter plunger stuck open
Fuel level in carburetor float bowl too high

Brown smoke:
Main jet too small
Fuel level in carburetor float bowl too low
Air cleaner or silencer duct loose
Air cleaner poorly sealed or missing

Handling and/or Stability Unsatisfactory:
Steering wheel hard to turn:

Steering shaft bearing damaged
Steering shaft lubrication inadequate
Steering shaft bent
Steering gear assembly damaged
Tire air pressure too low

Steering wheel shakes or excessively vibrates:
Tire(s) worn
Suspension arm bushing worn
Steering knuckle joint worn
Wheel rim warped
Wheel bearing worn
Steering wheel mount loose
Steering bolt or nut loose

Steering wheel pulls to one side:
Frame bent
Wheel misalignment
Suspension arm bent or twisted
Steering shaft bent
Steering gear assembly damaged
Front or rear tire air pressure unbalanced
Shock absorber unbalanced

Shock absorption unsatisfactory:
(Too hard)
Tire air pressure too high
Shock absorber damaged
(Too soft)
Shock absorber oil leaking
Shock absorber spring weak
Tire air pressure too low

Brake Doesn't Hold
Air in the brake line
Brake fluid leak
Brake fluid deteriorated
Primary or secondary cup trouble
Master or wheel cylinder scratched inside
Brake not properly adjusted
Linings overworn or worn unevenly
Drum worn unevenly or scored
Oil, grease on lining and drum
Dirt, water between lining and drum
Overheated
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Battery Discharged
Battery faulty (e.g., plates sulphated, shorted

through sedimentation, electrolyte level too
low)

Battery leads making poor contact
Load excessive (e.g., bulb of excessive wattage)
Ignition switch trouble
Regulator/Rectifier trouble
Alternator trou ble
Wiringfaulty

Battery Overcharged
Regulator/Rectifier trouble
Battery trouble
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General Lubrication

Lubrication
eBefore lubricating each part, clean off any rusty spots

with rust remover and wipe off any grease, oil, dirt, or
grime.

eLubricate the points listed below with indicated
lubricant.

NOTE

oWhenever the vehicle has been operated under wet or
rainy conditions, or especially after using a
high-pressure spray water, perform the general
lubrication.

Pivots and Points: Lubricate with Grease.
Throttle Pedal Pivot
Brake Pedal Pivot
Shift Lever Pivots
Throttle Cable Ends
Transmission Shift Cable Upper End
Differential Shift Cable Ends
Parking Brake Cable Upper Ends

Cables: Lubricate with Rust Inhibitor.
Throttle Cable
Choke Cable
Differential Shift Cable

Cable Lubrication

1. Pressure Cable Luber
(special tool: PIN K56019-021)

2. Lubricate cables with a penetrating rust inhibitor.

Cable: Lubricate with Motor Oil.
Parking Brake Cables

Cable Lubrication

Cable: Lubricate with High Temperature Grease.
Speedometer Cable

Switch Contact Points: Lubricate with Grease or Oil.

1. Apply a heavy coat of grease (about 0.1 mL).
2. Pour the engine oil (S---10mL) through the hole of the

neutral switch.

Nut, Bolt, and Fastener Tightness

Tightness Inspection
e<:heck the tightness of the bolts and nuts listed here.

Also, check to see that each cotter pin is in place and in
good condition.

NOTE

OFor the engine fasteners, check the tightness of them
when the engine is cold (at room temperature).

*If there are loose fasteners, retorque them to the
specified torque following the specified tightening
sequence. Refer to the appropriate chapter for torque
specifications. If torque specifications are not in the
appropriate chapter, see the basic torque table (see
Torque and Locking Agent in the General Information
chapter).
For each fastener, first loosen it by Y2 turn, then
tighten it.

*If cotter pins are damaged, replace them with new
ones.



Nut, Bolt, and Fastener to be checked
Wheels:

Axle Nuts and Cotter Pins
Wheel Nuts

Brakes:
Master Cylinder Push Rod Clevis Pin Clip
Parking Brake Lever Assembly Mounting Bolts
Brake Pedal Pivot Shaft Clip

Suspension:
Suspension Arm Pivot Nuts
Strut Mounting Nuts
Shock Absorber Mounting Nuts

Steering:
Steering Wheel Mounting Nut
Intermediate Shaft Clamp Bolts
Tie-rod End Nuts and Cotter Pins
Tie-rod End Locknuts
Knuckle Pivot Nuts and Cotter Pins
Steering Gear Assembly Mounting Bolts
Main Shaft Bracket Mounting Bolts

Frame:
Front and Rear Bar Component Mounting Bolts
Front Guard Mounting Bolts
Skid Plate Mounting Bolts
Cargo Bed Mounting Nuts
Seat Retaining Pin Clips
Seat Belt Mounting Bolts
Rear Bottom Sub-frame Mounting Bolts
Rear End Sub-frame Mounting Bolts
Rear Right Sub-frame Mounting Bolts

Engine:
Engine Mounting Nuts
Engine Mounting Bracket Nuts
Exhaust Pipe Holder Nuts
Exhaust Pipe Mounting Bolt
Exhaust Pipe and Muffler Clamp Bolt
Muffler Mounting Bolts
Throttle Pedal Pivot Nut
Transmission Shift Lever Pin Clip
Transmission Shift Cable Upper End Clip
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Unit Conversion Table

Prefixes for Units:

Prefix Symbol Power

mega M x 1,000,000

kilo k x 1,000

centi c x 0.01

milli m x 0.001

micro J1 x 0.000001

Units of Mass:

Units of Length:

km x 0.6214 mile

m x 3.281 = ft

mm x 0.03937 in

Units of Torque:

N-m x 0.1020 kg-m

N-m x 0.7376 = ft-Ib

N-m x 8.851 in-Ib

kg-m x 9.807 = N-m

kg-m x 7.233 = ft-Ib
kg-m x 86.80 in-Ib

kg

9

x

x
2.205 = lb

0.03527 oz

Units of Pressure:

kPa x 0.01020 = kg/cm 2

Units of Volume: kPa x 0.1450 = psi

L x 0.2642 gal (US) kPa x 0.7501 = cm Hg

L x 0.2200 gal (imp) kq/crn? x 98.07 = kPa
L x 1.057 qt (US) kq/crn ' x 14.22 psi
L x 0.8799 qt (imp) em Hg x 1.333 kPa
,L x 2.113 = pint (US)

L x 1.816 = pint (imp)

mL x 0.03381 = oz (US)

mL x 0.02816 = oz (imp) Units of Speed:

mL x 0.06102 = cu in km/h x 0.6214 = mph

Units of Force: Units of Power:

N x 0.1020 = kg kW x 1.360 PS
N x 0.2248 = Ib kW x 1.341 HP
kg x 9.807 = N PS x 0.7355 = kW
kg x 2.205 = Ib PS x 0.9863 HP

Units of Temperature:

OF
·4 32 68 104 176 212 248 284

OF
-40 ·20 :0 20 l 40 60 : 80 100: 120 140 160 :180 200 : 220 240 I 260 280: 300 320

I I : J I I , I I ! I " !, I d
I I , I I , I , , I I II I. I

,
I t I I I I I I I t I , I

·40 -20: 0 I 20 I 40 I 60 80 I 100 : 120 140 160I I I I

°c
·17.8 4.4 26.7 48.9 71.1 93.3 116 138 °c





MODEL APPLICATION

Model

KAF450-Bl

Beginning Frame No,

JKl AFGBl OJB500001

D: This digit in the frame number changes from one
machine to another.

KAWASAKI HEAVY INDUSTRIES, LTD.
Consumer Products Group

Part No. 99924-1107-02


