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WARNING
CONTAINS
ASBESTOS

Ereathing asbestos
dust is dangerous

to health

Follow safety
i nstructions

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

Brake Shoes or Pads
Clutch Friction Material
Gaskets
I nsu lators

SAFETY INSTRUCTIONS

oQperate if possible out of doors or in a well
ventilated place.

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

olf possible, dampen before cutting or drilling.
oDampen dust and place it in properly closed

receptacle and dispose of it safely.

LIST OF ABBREVIATIONS

A
ABDC

AC

ATDC

BBDC
BDC
BTDC
oc

DC

F
OF

fr
g

h

L

ampere(s)
after bottom dead center

alternating current

after top dead center

before bottom dead center

bottom dead center

before top dead center

degree(s) Celsius

direct current

farad (s)

degree(s) Fahrenheit

foot, feet
gram(s)

hour(s)

liter(s)

lb
m

min

N

Pa
PS
psi

r

rpm

TDC

TIR

V
W

o

pound (s)

meter(s)

minute(s)

newton(s)

pascal(s)

horsepower

pound(s) per square inch

revolution

revolution(s) Per minute

top dead center

total indicator reading

volt(s)

watt(s)

ohm(s)

Read OWNER'S MANUAL before operating
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:X To protect the environment in which we all live, Kawasaki has incorporated crankcase .\€f
i* emission (1) and exhaust emission (2) control systems in compliance with applicable reg 0::
:1: ulations of the United States Environmental Protection Agency and California Air Re- l*
:ff sources .!9ard. Additionally, Kawasaki has incorporated an evaporative emission control iS
3* system (3) in compliance with applicable regulations of the California Air Resources Board ir::
iS on vehicles sold in California only. 15:
:tr 1. Crankcase Emission Control System Rl
3i: This system eliminates the release of crankcase vapors into the atmosphere. Instead, Ui
:itq the vapors are routed through an oil separator to the intake side of the enqine. While tE:
;tr the engine is operating, the vapors are drawn into combustion chamber, where they are tri
i* ^ _ burned along with the fuel and air supplied by the carburetion system. X*:
iS 2. Exhaust Emission Control System rir

iK Th.is system reduces the amount of pollutants discharged into the atmosphere by the tri
:tr exhaust of this motorcycle. The fuel and ignition systems of this motorcycle have X*:
ij: been carefully designed and constructed to ensure an efficient engine with low exhaust tii
tfi pollutant levels. iq:
:tr 3. Evaporative Emission Control System R€
i* Vapors caused by fuel evaporation in the fuel system are not vented into the atmos- Hi
ii\l phere. Instead, fuel vapors are routed into the runningengineto be burned, orstored i_'..
itr in a canister when the engine is stopped. Liquid fuel is irught by a vapor separator and tr:
i* returned to the fuet tank. *i, /t
,a\ tlt

;tr The Clean Air Act, which is the Federal law covering motor vehicle pollution, contains Hi
:# what is commonly referred to as the Act's "tampering provisions." K:
l* 

"Sec- 203(a) The following acts and the causing thereof are prohibited... [l!
31i (3)(A) for any person to remove or render inoperative any device or element of desiqn m
;'i6 installed on or in a motor vehicle or motor vehicle engine in compliance wiih Xt:
f.* regulations under this title prior to its sale and delivery to the ultimate purchaser, Oi
iit or for any manufacturer or dealer knowingly to remove or render inoperative any i-Ei13r.,'vat
;{: such device or element of design after such sale and delivery to the ultimate 5:l,a\

i^# purchaser' 
in thp hrrcinpcc nf rpnairinn canrininn ca"' 4iiS (3)(B) for any person engaged in the business of repairing, servicing, selling, leasing, or i

itr trading motor vetritles or motor vehicle engines, or who operates. flilt oi rotor. trl
:# vehicles knowingly to remove or render inoperative any device or element of K€
f.* design installed on or in a motor vehicle or motor vehicle engine in compliance L!_:
i$; with regulations under this title following its sale and delivery to the ultimate :5:
:tr purchaser... " ,\*l
lja r.l

:ffi Kl
at\ ,ti

ltr H:
aa^t ral

i$ *ii
(Continued on next pa$.)



NOTE
oThe phrase "remove or render inoperative any device or element of design" has been
generally interpreted as follows:

l. Tampering does not include the temporary or rendering inoperative of devices or
elements of design in order to perform maintenance.

2. Tampering could include:
a. Maladiustment of vehicle components such that the emission standards are exceeded.
b. Use of replacement parts or accessories which adversely affect the performance or

durability of the motorcycle.
c. Addition of components or accessories that rewlt in the vehicle exceeding the

standards,
d. Permanently removing, disconnecting, or rendering inopntive any component or 

fielement of design of the emission control systems. *l

WE RECOMMEND THAT ALL DEALERS OBSERVE THESE PROVISIONS OF
FEDERAL LAW, THE VIOLATION OF WHICH IS ruNFHABLE BY CIVIL
PENALTIES NOT EXCEEDING $1O,OOO PER VIOLATION.

)
r'.lr'.i1, alr"alr ilt

TAMPERING WITH NOISE CONTROT SYSTEM PROHIBITED

Federal law prohibits the following acts or the causing thereof: (1) The removal or
rendering inoperative by any person other than for purposes of maintenance, repair, or
replacement, of any device or element of design incorporated into any new vehicle for
the purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it
is in use, or (2) the use of the vehicle after such device or element of design has been
removed or rendered inoperative by any person.

Among those acts presumed to constitute tampering are the acts listed
oReplacement of the original exhaust system or muffler with a component not in com-

pliance with Federal regulations.
rRemoval of the muffler{s} or any internal portion of the muffler(s).
oRemoval of the air box or air box cover.

ttt
rlf.
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.,tt

ff{
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i!9 oModifications to the muffler(s) or air intake system by cutting, drilling, or other means



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 main-
tenance and repair work. A basic knowledge
of mechanics, the proper use of tools, and
workshop procedures must be understood in
order to carry out maintenance and repair
satisfactorily. Whenever the owner has insuf-
ficient experience or doubts his ability to do
the work, all adjustments, 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 Motor-
cycle:
oFollow the Periodic Maintenance Chart in the

Service Manual.
oBe alert for problems and non-scheduled

maintenance.
oUse proper tools and genuine Kawasaki

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

rFollow the procedures in this manual care-
fully. Don't take shortcuts.

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

How to Use this Manual

In preparing this manua!, vue divided the
product into its major systems. The $6tems
became the manual's chapters. All informnion
for a particular system from adfustment
through disassembly and inspection is bcated
in a single chapter.

The Quick Reference Guide shows you all of
the product,s systems and asists in locating
their chapters. Each chapter in turn hc 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.

lf 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 Ouick
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 instructions!
Always follow safe operating and maintenance
practices.

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 ob-
served, could result in damage to or d6tn c-
tion of equipement.

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

NOTE
oThis note symbol indicata pinA of partic-

ular interest for more efficient and con-
venient operation.



.lndicates a procedural step or work to be
done.

olndicates 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.

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

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

In most chapters an exploded view illustra-
tion of the system components follows the
Table of Contents. ln 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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I.2 GENERAL INFORMATION

Before Servicing

Before starting to service a motorcycle, careful reading of the applicable section is recommended to
eliminate unnecessary work. Photographs, diagrams, not6, cautions, warnings, and detailed des-
criptions have been included wherever necessary. Nevertheless, even a detailed account has limitations.
a certain amount of basic knowledge is also required for successful work.

Especially note the following:
(1) Din

Before removal and disasembly, clean the motorcycle. Any dirt entering the engine or other
parts will work as an abrasive and shorten the life of the motorcycle. For the same relson, before
installing a new part, clean off any dust or metal filings.

(2) Battery Ground
Remove the ground (-) lead from the battery before performing any disasembly operations

on the motorcycle. This prevents:
(a) the possibility of accidentally turning the engine over while partially disasembled.
(b) sparks at electrical connections which will occur when they are disconnected.
(c) damage to electrical parts.

(3) Tightening Sequence
Generally, when installing a paft with several bolts, nuts, or screvt6, they should all be started

in their holes and tightened to a snug fit. Then tighten them wenly in a cros pattern. This is to
avoid distoftion of the part and/or causing gas or oil leakage. Conversely when 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 tightening sequence indication in this Service Manual, the bolts, nuts, or
sgrews must be tightened in the order and method indicated.

(4) Torque
The torque values given in this Service Manual should alunys be adhered to. Either too little

or too much torque may lead to serious damage. Use a good quality, reliable torque wrench.
(5) Force

Common sense should dictate how much force is necs$ary in assembly and disasembly. lf
a part seems especially difficult to remove or install, stop and oramine what may be causing the
problem. Whenever tapping is necessary, tap lightly using a vrrooden or plastic faced mallet. Use
an impact driver for screws (particularly for the removal of screun held by a locking agentl in
order to avoid damaging the screw heads.

(6) Edges
Watch for sharp edges, especially during major engine disasembly and asembly. Protect your

hands with gloves or a piece of thick cloth when lifting the engine or turning it over.
(7) High Flash-point Solvent

A high flash-point solvent is recommended to reduce fire danger. A commercial solvent com-
monly available in North America is stoddard solvent (generic name). Always follow manufac-
turer and container directions regarding the use of any solvent.

(8) Gasket, O-ring
Do not reuse a gasket or O-ring once it has been in service. The mating surfaces around the

gasket should be free of foreign matter and perfectly smooth to avoid oil or compression leaks.
(9) Liquid Gasket, Non-permanent Locking Agent

Follow manufacturer's directions for cleaning and preparing surfaces where these compounds
will be used. Apply sparingly. Excessive amounts may block engine oil passages and cause
serious damage. An example of a non-permanent locking agent commonly available in, North
America is Loctite Lock'n Seal (Blue).

(10) Pres
A part installed using a press or driver, such asa wheel bearing, should first becoated with oil

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

When installing a ball bearing, the bearing 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 bearing until it stops at the stop in the hole or on the shaft.



GENERAL INFORMATION 1-3

12) Oil Seal and Grease Seal
Replace any oil or grease seals that were removed with new ones, as removal generally damages

seals.
When pressing 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 evenly with the side of
seal, until the face of the seal is even with the end of the hole.

'13) Seal Guide
A seal guide is required for certain oil or grease seals during installation to avoid damageto the

seal lips. Before a shaft passes through a seal, apply a little oil, preferably high temperature
grease on the lips to reduce rubber to metal friction.

14) Circlip, Retaining Ring
Replace any circlips and retaining rings that were removed with new ones, as removal weakens

and deforms them. When installing circlips and retaining rings, take care to compress or expand
them only enough to install them and no more.

15) Lubrication
Engine wear is generally at its maximum while the engine is warming up and before all the

rubbing surfaces have an adequate lubricative film. During assembly, oil orgrease (whichever is
more suitable) should be applied to any rubbing surface which has lost its lubricative film. Old
grease and dirty oil should be cleaned off. Deteriorated grease has lost its lubricative quality and
may contain abrasive foreign particles.

Dont use just any oil or grease. Some oils and greases in particular should be used only in
certain applications and may be harmful if used in an application for which they are not intended.
This manual makes reference to molybdenum disulfide grease (MoS, ) in the asembly of certain
engine and chasis parts. Always check manufacturer recommendations before using such special
lu bricants.

16) Electrical Wires
All 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. On any of the twb-color wires there is a greater
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 yellow wire with thin red
stripes is referred to as a "yellow/red" wire; it would be a "redlyellow" wire if the colorswere
reversed to make red the main color.

'17) Replacement Parts
When there is a replacement instruction, replace these parts with new ones every time they are

removed. These replacement parts will be damaged or lose their original function once removed.
'18) Inspection

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

Abrasion
Bent
Color change

r 19) Service Data

Crack
Dent
Deterioration

Hardening Warp
Scratch Wear
Seizure

Numbers of service data in this text have following meanings:
"Standards": Show dimensions or performances which brand-new parts or systems have.
"Service limits": Indicate the usable limits. lf the measurement shows excessive wear or dete-
riorated performance, replace the damaged parts.

Wire
(cross-section )

Name of
Wire Color

Plcture rn
Wiring Diagram

Red
Wire
strands

Yellow

Red

Yellow/red

Yellow
VV

A

R'ed
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Model ldentification

2X600-A1 Left Side View: US Model

2X500-A1 Right Side View: European Model



irnl Specifications

l,rrrnrions:

Sverall length

,Cverall width

,Cverall height
'rYheelbase

Road clearance

Seat height

Dry weight

Curb weight: Front

Rear

Fuel tank capacity

Climbing ability

Braking distance
Minimum turning radius

En$ne:
Type

Cooling system

Bore and stroke

Displacement

Compression ratio

Maximum horsepower

Maximum torque

Carburetion system

Starting system

lgnition system

Timing advance

lgnition timing

2x600-A1

4-stroke, DO HC, 4-cylinder

Liquid-cooled
60.0 x 52.4 mm

592 mL

1 1.0

55.2 kW (75 PS) @10,500 r/min (rpm)

O 44.1 kW (60 PS) @8,500 r/min (rPm)

52.0 N-m (5.3 kg-m,38.3 ft-lb)

@9,000 r/min (rPm)

o 52.0 N-m (5.3 kg-m,38.3 ft-lb)

@8,000 r/min (rpm)

Carburetors, Keihin CVK32 x 4

Electric starter

Battery and coil (transistorized),

E lectronical ly advanced

From 12.5" BTDC @1,050 r/min (rPm)

to 40" BTDC @1O,OOO r/min (rpm)

@ from 7.5' BTDC @1,250 r/min. (rPm)

to 35' BTDC @10,000 r/min (rpm)

GENERAL II{FORMATION 1€

zxsulAl

2,140 mm
<_
<-

<_
<_
1,910 N (195 kg)

1,040 N (106 kg)

<_

<_

<_

<-
<-
55.0 x 52.4 mm

497 mL

52.2 kW (71 PS)

@1 1,500 r/min (rpm)

46.1 N-m (4.7 ks-m,

40.0 ft-lb) @10,000

r/min (rpm)

Carburetors, Keihin

CVK30 x 4

<_

2,140 mm, O@O 2,085 mm

670 mm

1,185 mm

1,430 mm

140 mm

770 mm

1,910 N (195 kg), @ t,szo N (195.5 kg)

1,040 N (106 kg), @ t,o+o N (106.5 kg)

1,060 N (108 kg)

18,0 L

30"
12.5 m from 50 km/h
2.8 m

(Continued on next page.)



1€ GENERAL INFORMATION

Items

Spark plug

Cylinder numbering method

Firing order

Valve timing:

Inlet Open
Close
Duration

Exhaust Open

Close

Duration

Lubrication system
Engine oil:

Grade

Viscosity

Capacity

Drive Train:

Primary reduction system:

Type

Reduction ratio

Clutch tYPe

Transmission:
TYPe
Gear ratios: lst

2nd

;tl
5th
6th

Final drive system:

Type
Reduction ratio
Overall drive ratio

Frame:

Type

Caster (rake angle)

Trail
Front Tire:

TYPe

Size

2x600-A1

Tubular, double cradle

27"

97 mm

Tu beless
110/90 V16

2x500-A1

<-
<-

<-
<_
<-
<_

<-
<-
<_

<_
<_
<-

<_
<_
<_
<_
<_
<_
<_

<_
2.800 @2115l.
6.300 @Top gear

<_
<-

<-
<_

NGK DRBES or ND X27ESR-U

O @O@ NGK D9EA or ND X27ES-U

Left to right, 1-2-3-4
1-2-4-3

37" BTDC
67" ABDC
284"

72" BBDC

32'ATDC

284"
Forced lubrication (wet sump with cooler)

SE or SF class

SAE10W40, 20W50, 20lt40, or 20W50

3.0 L

Chain
2.641 Q7123 x 63/28)
Wet multi disc

6-speed, constant mesh, retum shift
2.571 {.36114l
1,777 l32l18l
1.380l29l21l
1.125 Q7l24l
0.961 e5/261
0.851 (23/271

Chain drive
2.600 (39/15)

5.850 @Top gear



Rear tire:

Type

Size
Front suspension:

Type
Wheel travel

lear suspension:
Type

Wheel travel
Brake type:

Front
Rear

:t ctrical EquiPment:

Eattery
Headlight:

TYPe
Bulb

Tail/brake light

Alternator:

TYPe
Rated output

Voltage regulator:

TYPe

2x600-A1

12V 12 Ah

Semi-sealed beam

12 V 60/55 W (quartz-halogen)

12V 5121W x 2

O@@ 12 v 8127 w x 2

Thre+phase AC

20 A @10,000 r/min (rpm), 14 V

Short-circuit

GENERAL INFORMATION 1.7

2x500-A1

<-
<_

<_
<_

<_
<-
<-

ioecifications subject to change without notice, and may not apply to every country'

Canadian Model
California Model
Italian Model
Swiss Model
South Aflican Model
US Model

Ag/

@o
!,oo

Tu beless
130/90 V16

Telescopic fork ( pneumatic)

140 mm

Swing arm (uni-trak)

130 mm

Dual disc

Single disc



1.8 GENERAL INFORMATION

Periodic Maintenance Chart

The scheduled maintenance must be done in accordance with this chart to keep the motorcycle in
good running condition. The initial maintenance is vitally important and must not be neglected.

* : For higher odometer readings, repeat at the frequency interval established here.
t : Replace, add, adjust, clean, or torque if necessary.

(Cal): California vehicle only
(US): US only

FREOUENCY

OPERATION

Whichever
comes first + *ODOMETER READING

t
E"rry I

Spark plug - clean and gap t o o o o o o 15-22
Valve clearance - check t o o o o 4-l u
Air suction valve (US) - check t o o a o o O 4-7
Air cleaner element - clean a O o o 2-15
Throttle grip play - check + a o o o 2-5
ldle speed - check t o o a o a o o 2-7
Engrne vacuum synchronlzatton --check t a a a o o O a 2-7
Fuel system - check f o O o 2-9
Coolant - chanqe 2 years o t-b
Evaporative emission control system (Cal)

- check t
o a o o o a a 2-18

t.ngrne orl - change year o O a a 6-5
Oil filter - reolace o o a a 6-5
Radiator hoses, connections - check t vear o o o o 3-11
Fuel hose - replace 4 years
clutch - adiust o o O o a o o 5-4
Drive chain wear - check t a a a a o o 10-5
Drive chain - lubricate 300 km 10-6
Drive chain slack - check f 800 m 10-4
Brake lininq or pad wear - check t o a a O a a 11-7
Brake fluid level - check t month o o o o a o o 11-11
tsraKe tluld - chanqe 2 vears o tt
Brake hose and pipe - replace 4 years 1 1-13
Anti-dive brake plunqer parts - reolace 2 years 1 Z-12
Brake master cylinder cup and dust seal

- replace 2 years 11-9

Caliper piston seal and dust seal - reolace 2 years 11-6
Brake light switch - check t a a o o a a o 15-34
Steerinq - check t o a a a o a o l3-4
Steering stem bearing - lubricate 2 years O 13-6
Front fork oil - chanqe o 12-5
Tire wear - check t o o o o a a 9-9
Wheel bearinq - lubricate 2 years o 9-12
Speedometer qear - lubricate 2 vears a 9-14
Swing arm pivot, uni-trak linkage

- lubricate
o o O

12-15,
12-'�16

Batterv electrolyte level - check t month o o o o o I a 15-10
ueneral lubncatton - pertorm o o o o o o 16:7
Nut, bolt, and fastener tightness - check t o o a o to- t
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1. Jet Needle
2. Pilot Screw
3. Plug (US modelonly)
4. Pilot Jet

5. Needle Jet
6. Needle Jet Holder
7. Main Jet
8. Fuel Level Sensor
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Specifications

Throttle Grip Free Play

Standard: 2-3mm

Choke Cable Free Play

Standard: 2-3mm

'@ 
: US model

@: Ca$ifornia model

ldle Speed
Standsrd: 2X500 1,200 150 r/min (rpm)

2X600 1,050 +50 r/min (rpm)

@ 1,300 r5o r/min (rpm)

Special Tools

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

Fuel Level Gauge: 57001-1017

Vacuum Gauge:

Prsllurs Cable Luber: K56019021

f 
-- --1

rPilotScrewAdiuster: 57001.1239 |
This tool is newly available. i

I
I
I
I
I

I
I
I
I
I
I
I

%
57001-1198

h
F
I
I

i'

Carbu retor Specif ications

2x500-A1 2x600-A1
Make/Type
Main Jet
Main Jet
Main Air Jet
Jet Needle
Pilot Jet
Pilot Air Jet
Pilot Screw
Starter Jet
Fuel Level
Float Height

Keihin/CVK30
105 #1 and #4 cyl.
108 #2 and #3 cyl.
100
N27P
35
140
2 turns out
52
-O.5 mm
17 m.m

Keihin/CVK32
<-, @) log

<_
N27L
38
145
+,@ -
45, @) 42
<-
<-



Throttle Grip and Cables

lf the throttle grip has excessive free play due to
;able stretch or misadjustment, there will be a delay in
:hrottle response. Also, the throttle valves may not
,rpen fully at full throttle. On the other hand, if the
:hrottle grip has no play, the throttle will be hard to
control, and the idle speed will be erratic. Check the
rhrottle grip play periodically in accordance with the
Periodic Maintenance Chart, and adjust the play if
necessary.

Throttle Grip Play lnspection
oCheck throttle grip free play by lightly turning the

throttle grip back and forth.

A. Throttle Grip Free Play

*lf the throttle grip free play is incorrect, adjust the
throttle cables.

Th rottl e Ca b le Ad j ustment
oloosen the locknut at the upper end of the accelerator
cabie, and turn the adjuster until the proper amount
of throttle grip play is obtained.

A. Locknut
B. Adjuster

FUEL SYSTEM 2.5

oTighten the locknut against the adjuster.
*lf the throttle cables can not be adjusted by using the

cable adjuster at the upper end of the accelerator cable,
use the calbe adjusting nuts at the lower ends of the
throttle cables.

oRemove the fuel tank.
oloosen the locknuts, and screw both throttle cable

adjusting nuts in fully at the lower ends of the throttle
cables to give the throttle grip plenty of play.

rWith the throttle grip completely closed, turn out the
decelerator cable adjusting nut until the inner cable iust
becomes tight.

oTighten the locknut against the adjusting nut,

A. Adjusting Nuts
B. Locknuts

C. Decelerator Cable
D. Accelerator Cable

oTurn the accelerator cable adjusting nut until the
correct throttle grip free play is obtained.

oTighten the locknut against,the adjusting nut.
oCheck that the throttle linkage lever stops against the

idle adjusting screw with the throttle grip closed.

Throttle Grip Free Play

C. Accelerator Cable
A. Linkage Lever B. ldle Adjusting Screw
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Th ro tt le Cab le Lu b ricatio n
Whenever the throttle cables are removed, and in

accordance with the Periodic Maintenance Chart (see
General Information chapter), perform the following.
.Apply a thin coating of grease to the throttle cable
lower ends.

A. Apply grease.

.Lubricate the cable with a penetrating rust inhibitor
through the Pressure Cable Luber (special tool).

Cable Lubrication

Cable
Pressure Cable Luber: K56019-021

Th rottle Cable I nspection
.With the throttle cable disconnected at both ends, the
cable should move freely within the cable housing.

*lf cable movement is not free after lubricating, if the
cable is frayed, or if the housing is kinked, replace the
cable.

Choke Cable

Choke Cable Free Play lnspection
eCheck that the choke lever returns properly and that

the inner cable slides smoothly.
*lf there is any irregularity, check the choke cable as

follows:
oDetermine the amount of choke cable play at the

choke lever. Pull the choke lever until the starter
plunger lever at the carburetor contacts with the starter
plunger; the amount of choke lever travel is the amount
of choke cable play.

A. Starter Pluneer Lever B. Starter Plunger

A. Choke Lever

*lf free play is not

B. Play

correct, adjust the choke cable.

Choke Cable Free Play

2-3mm

Choke Cable Adjustment
.Loosen the locknut at the adjusting nut of the choke
cable, and turn the adjusting nut until the cable has the
proper amount of play.

T
I

:sr



A. Locknut B. Adjusting Nut

oTighten the locknut after adiustment.

Ch oke Cable Lu brication
Whenever the choke cable removed,

choke cable as follows.
olubricate the cable with a penetrating

through the Pressure Cable Luber (special

Cable Lubrication

FUEL SYSTEM 2-7

Carburetors

ldle Speed lnspection
.Start the engine and warm it up thoroughly.
oWith the engine idling, turn the handlebar to both

sides.
*lf handlebar movement changes the idle speed; the

throttle cable may be improperly adjusted or incorrect-
ly routed, or it may be damaged. Be sure to correct
any of these conditions before riding.

ooperation with improperly adjusted, incorrectly
routed, or a damaged cable could result in an unsafe
riding condition.

oCheck idle soeed.
tlf the idle speed is out of the specified range, adjust it.

ldle Speed
2X500 1200 t50 r/min (rpm)

2X600 1,050 150 r/min (rpm)
1,300 t50 r/min (rpml

ldle Speed Adjustment
.Turn the adjusting screw until idle speed is correct.

lubricate the

rust inhibitor
tool).

1. Cable
2. PressureCable Luber: K56019-021

Choke Cable lnspection
owith the choke cable disconnected at the both ends,
the cable should move freely within the cable housing.

*lf cable movement is not free after lubricating (see
Choke Cbale Lubrication), if the cable is frayed, or
if the housing is kinked, replace the cbale.

A. Ad justing Screw

oOpen and close the
that the idle speed
adlust if necessary.

throttle a few times to make sure
is within the specified range. Re-

Carburetor Synghronization I nspection
.Warm up the engine.
oCheck idle speed and adjust if necessary.
oRemove the fuel tank.
oSupply fuel to the car6uretors with an auxiliary

tank.
fuel



2-8 FUEL SYSTEM

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or spark;
this includes any appliance with a pilot light.

oAttach a vacuum gauge set (Special Tool: 5700'l -l l98l
to the vacuum hose fittings on the carburetors.

(Viewed from front)

A. Vacuum Hose Fitting

ostart the engine and let it idle to measure the engine
intake vacuum.

*lf the intake vacuum difference between an\ rwo
cylinders exceeds the limit, synchronize [he carburetor
butterfly valves.

Carburetor Synchronization Vacuum

Less than 2.7 kPa (2 cmHg) difference bqtwcen
any two cylinders

aRemove the vacuum gauge, connect the vacuum
hose(s) to the vacuum hose fitting(s), and,/or put the
cap(s) back on the fitting(s).

olnstall the fuel tank.

Ca rbu retor Syn ch ro n izat i on
.Turn the adjusting screws to synchronize the butterfly

valves.
oCheck idle speed and adjust if necessary.

A. Adiusting Screw (between No.3
B. Adjusting Screw (between No.

No.4 Cvlinders)
C. Adjusting Screw (between No. 1
D. No. 4 Cylinder's Carburetor
E. No. 3 Cylinder's Carburetor
F. No. 2 Cylinder's Carburetor
G. No. 

'l 
Cylinder's Carburetor

and No. 4 cylinders)
1, No. 2 and No. 3,

and No. 2 Cylinders)

NOTE

owith the engine idling, first synchronize the left two
and then the right two cylinders by means of the
adjusting screw between No. 1 and No. 2 cylinders, and
between No. 3 and No. 4 cylinders.

cThen synchronize the left two cylinders and the right
two cylinders using the center adiusting screw.

Fuel Level lnspection

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

.Remove the carburetors, and hold them upright on a
stand.

oPut the fuel tank on a bench, and connect the fuel tap
to the carburetors using a suitable hose.

.Prepare a fuel hose (6 mm in diameter and about 300
mm long).

oConnect a fuel level gauge (special Tool) to the
carburetor float bowl with the fuel hose.

oHold the gauge vertically against the side of the car-
buretor body so that the "zero" line is several milli-
meters higher than the bottom edge of the carburetor
body.

oTurn the fuel tap to the PRI position to feed fuel to
the carburetor, then turn out the carburetor drain plug
a few turns.

oWait until the fuel level in the gauge settles.
oKeeping the gauge vertical, slowly lower the gauge until

the "zere" line is even with the bottom edge of the car-
buretor body.
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NOTE

)Do not lower the "zero" line below the bottom edge of
the carburetor body. lf the gauge is lowered and then
raised again, the fuel level measured shows somewhat
higher than the actual fuel level. lf the gauge is
lowered too far, dump the fuel out of it into suitable
container and start the procedure over again.

oRead the fuel level in the gauge and compare it to the
specification, Screw in the carburetor drain plug.

oTurn the fuel tap to the ON position and remove the
fuel level gauge.

olnspect the fuel level in the other carburetors in the
Same manner.

*lf any fuel level is incorrect, adjust it (see Fuel Level
Adjustment).

1. Fuel Level Gauge: 57001-1017
2. Fuel Hose
3. Carburetor Body Bottom Edge
4. Zero Line
5. Fuel Level

Fuel level

0.5 l1 mm above the bottom edge of carburetor
body

Fuel Level Adiustment
.Read the WARNING in the Fuel Level Inspection.
oDrain the fuel out of the carburetors into a suitable
contai ner.

oRemove the float bowl by taking out the screws with
lockwashers.

oslide out the pivot pin and remove the float.
rBend 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.

FUEL SYSTEM 2.9

Float Height

17.0 mm

A. Tang

.Assemble the carburetor, and recheck the fuel level.
*lf the fuel level cannot be adjusted by this method, the

float or the float valve is damased.

Float Height Measurement'Keihin Carburetor

Float bowl mating surface
Float valve needle rod
Float
Float Height

F uel System Cleanl iness I nspection

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

1.
2.
3.
A
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oconnect a suitable hose to the fitting at the bottom of
each carburetor float bowl.

oRun the lower ends of the hoses into a suitable con-
tainer.

.Turn the fuel tap to the PRI position.
oTurn out each drain plug a few turns and drain the

float bowls.

A. Drain Plug

oCheck to see if water or dirt comes out.
oTighten the drain plugs and turn the fuel tap to the ON

position.
*lf any water or dirt appeared during the above inspec-

tion, clean the fuel system (see Carburetor Cleaning
and Fuel Tank and Tap Cleaning).

Carbu retor Assembl y R emova I
oRemove the fuel tank.
oPull the vacuum switch air hose out of the air cleaner

housing.
oloosen the throttle cable adiuster locknuts, and turn in

the adiusters.
.Loosen the choke cable adjuster locknuts, and turn in

the adiuster.
oSlip the tip of the choke inner cable out of the lever,

and pull the cable out.

A. Tip B. Lever C. Choke Cable

oloosen the carburetor holder clamp screws.
oSlide the spring bands-off the air cleaner ducts.

oSlide the hose clamps up, and pull the vacuum hoses
off the carburetors.

oSlip the carburetors up and out.
oSlip the tips of the throttle inner cables out of the

pulley to complete carburetor assembly removal.

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

oAfter removing the carburetors, stuff pieces of lint-free,
clean cloth into the carburetor holders and the intake
ducts to keeo dirt out of the ensine and air cleaner.

I WARN|NG I--

olf dirt or dust is allowed to pass through into the car'
buretors, the throttle may become stuck, possibly
causing an accident.

I CAUTION I

olf dirt gets through into the engine, excessive engine

wear and possibly engine damage will occur'

Carburetor Assembly I nstal lation N otes
oAfter installing the carburetors, perform the following.
oCheck fuel leakage from the carburetors.

oFuel spilled from the carburetors is hazardous.

oAdjust the following items if necessary.
ldle soeed
Carburetor synchronization
Throttle cable
Choke cable

A. Clamp
B. Spring

C. Duct
D. Vacuum Hose
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Carburetor Separation
.Remove the carburetor assembly.
oRemove the following parts before carburetor sepa-

ration.
ldle Adiusting Screw Holder
Choke Lever Spring and Choke Lever
Carburetor Mounting Plates

Carbu retor

l. No. 1 Carburetor
2. No.2 Carburetor
3. No. 3 Carburetor
1. No.4 Carburetor
-;. Chokej Lever Spring
5. Choke Lever
-. 

Mounting Plate (Upper)
S. Mounting Plate (Lower)
9. ldle Adjusting Screw Holder

oGently, separate the carburetors from each other.

olnstall the fittings and spring as shown, and connect
two right side or left side carburetors.

E
0^
H^^)' \\

.<)' u

A. O-rings
B. Fuel Pipe Fitting

A. Fitting Pipe
B. Spring

C. Fitting
D. Fitting

C. Fitting
D. No. 3 Cylinder's Carb.

the

I

olnstall the throttle connecting plates and spring as
shown.

Ca rbu reto r I nsta I lati on
oWhen installing the carburetor, be
following items.
Check to see that all the O-rings are in

carefu I

prace.
A. Plate
B. Plate

of the
C. Spring
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oThe center lines of the carburetor bores must be
parallel both horizontally and vertically. lf they are
not, loosen the mounting screws and align the car-
buretors on a flat surface. Retighten the mounting
screws.

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

oFuel mixture trouble could result if the starter does
not seat properly in its rest position after the choke
knob is returned.

oVisually synchronize the throttle (butterfly) valves. A. Needle Jet
oCheck to see that all throttle valves open and close
smoothly without binding when turning the pulley.

oVisuallv check the clearance between the throttle valve
and the carburetor bore in each carburetor.

B. Small Diameter End

oCarefully screw in the air bleed pipe. lt will seat
against the needle let, pushing the end of the jet into
the carburetor bore.

A. Needle Jet B. Secondary Main Jet

oDo not force the air bleed pipe or overtighten it. The
needle jet or the carburetor body could be damaged
requiri ng replacement.

oSlip the jet needle through the hole in the center of the
vacuum piston, and put the washer and spring seat on
the top of the needle. Turn the seat so that it does not
block the hole at the bottom of the vacuum piston.

A. Balance Adjusting Screw
B. Clearance

*lf there is a difference between any two carburetors,
turn the balance adjusting screw(s) to obtain the same
ct earance.

Carburetor Disassembly and Assembly Notes

oDuring carburetor disassembly, be careful not to
damage the diaphragm. Never use a sharp tool to
remove the diaphragm.

oTo install the needle jet, turn the carburetor body
upside-down, and drop the needle jet into place so that
the smaller diameter end of the let goes in first.
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FUEL

Plug Installation (US model only)

'l 
. Apply a bonding agent.

2. Plug

SYSTEM 2-13

\. Vacuum Piston
3. Jet Needle

oRemove
follows.
For the
follows:

\. Pilot Screw
:. Plug (US model only)

Pilot screw
Carburetor body

tne

US

C. Washer
D. Spring Seat

pilot screws from the carburetors as

model, remove the pilot scrcw plug as

oDo not apply too much bonding agent to the plug or
the pilot screw itself may be fixed.

Carburetor Cleaning

oClean the carburetors in a well-ventilated area, and take
care that there is no spark or flame anywhere near the
working area; this includes any appliance with a pilot
light. Because of the danger of highly flammable
liquids, do not use gasoline or low flash-point solvents
to clean the carburetors.

oDo not use compressed air on an assembled carburetor,
the floats may be crushed by the pressure, and the
vacuum piston diaphragms may be damaged.

oRemove as many rubber or plastic parts from the car-
buretor as possible before cleaning the carburetor with
a cleaning solution. This will prevent damage or
deterioration of the parts.

oThe carburetor body has plastic parts that cannot be
removed. DO NOT use a strong carburetor cleaning
solution which could attack these parts; instead, use a
mild high flash-point cleaning solution safe for plastic
parts.

oDo not use wire or any other hard instrument to clean
carburetor parts, especially jets, as they may be
damaged.

oDisassemble the carburetors.
olmmerse all the metal parts in a carburetor cleanine

solution.
oRinse the parts in water.
oWhen the parts are clean, dry them with compressed air.
rBlow through the air and fuel passages with compressed
air.

.Assemb le th e carburetors.

Punch a hole in the plug and pry it out with an awl or
othcr suitable tool.

Turn in the pilot screw and count the number of turns
until it seats fully but not tightly, and then remove the
tcrew. This is to set the screw to its original position
rvhen assemblins.

C. Float Bowl

Turn in the pilot screw fully but not tightly, and then
rack it out the same number of turns counted durine
j isassembly.
For the US model, install the pilot screw plug as
'ollows:

Install a new plug in the pilot screw hole, and apllly a
small amount of a bonding agent to the circum-
ference of the plug to fix the plug.

7
%
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Carburetor lnspection

Gasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

oRemove the carburetors.
oBefore disassembling the carburetors, check the fuel

level (see Fuel Level Inspection).
*lf the fuel level is incorrect, inspect the rest of the

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

the starter plungers move smoothly and'return by
spring tension.

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

oTurn the throttle cable pulley to check that the
throttle butterfly valves move smoothly and return by
spring tension.

*lf the throttle valves do not more smoothly, replace the
carbu retors.

A. Throttle Valves

.Disassemble the carburetors.
oClean the carburetors.
oCheck that the O-rings on the float bowl and drain plug
and the diaphragm on the vacuum piston are in good
condition.

*lf any of the Orings or diaphragms are not.in good con-
dition, replace them.

oCheck the plastic tip of the float valve need'le. lt
should be smooth, without any grooves, scratches, or
tears.

Float Valve Wear

(F,

l. Rod
2. Valve Needle

3. Valve Needle Wear

*lf the plastic tip is damaged, replace the needle.
oPush in the rod in the other end of the float valve

needle and then reolace it.
*lf it does not spring out, replace the needle.
oCheck the tapered portion of the pilot screw for wear
or damage.

A. Tapered Portion

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

oCheck that the vacuum piston moves smoothly in the
carburetor body. The surface of the piston must not be
excessivelv worn.

*lf the vacuum piston does not move smoothly, or if it
is very loose in the carburetor body, replace the
carbu retor.
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olf dirt gets through into the engine, excessive

wear and possibly engine damage will occur.
engine

FUEL

t'93","J"'!',"l

Air Cleaner Element lnstallation
oElement installation is the reverse of removal.

following.
oWhen installing the fuel tank bracket, route

harness as shown.

Note the

the wirlng

A. Vacuum Piston

Air Cleaner

Air Cleaner Element Removal
.Remove the fuel tank.
.Remove the fuel tank bracket bolts and take off the

b racket.
.Remove the air cleaner housing cover screws and take
off the cover.

i. Cover C. Air Cleaner Housing
. Fuel Tank Bracket

rru ll out the air cleaner element.

lf dirt or dust is allowed to pass through into the
carburetors, the butterfly valves may become stuck,
possibly causing an accident.

A. Wire Harness
B. Bracket

C. Air Cleaner Housing

Air Cleaner Housing Removal
oRemove the air cleaner element.
.Remove the battery.
oRemove the regulator/rectifier mounting bolts and then

remove the air cleaner housing lower mounting bolt.

A. Air Cleaner Housing C. Regulator/Rectifier
B. Mounting Bolt

oRemove the air cleaner housing lower mounting bolt

ri

I
I
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A. lC lgniter C. Mounting Bolt
B. Air Cleaner Housing

oRemove the air cleaner upper mounting bolts.

A. Air Cleaner Housing
B. Battery Case

C. Mounting Bolts

rSlip the spring band that connects each air cleaner duct
to its carburetor out of olace.

oRemove the air cleaner housing upward.

Air Cleaner Housing lnstallation
olnstallation is the reverse of removal.

Air Cleaner Element Cleaning

NOTE

oln dusty areas, the element should be cleaned more
frequently than the recommended interval.

aAfter riding through rain or on muddy roads, the
element should be cleaned immediately.

oRemove the air cleaner element (see Air Cleaner
Element Removal).

.Clean the element by directing a stream of compressed
air from the inside to the outside (from the clean side
to the dirtv side).

A. lnside B. Outside

olnspect the element before installing it (see Air Cleaner
Element lnspection and Replacement and Air Cleaner
Element I nstal lation).

Air Cleaner Element lnspection
and Replacement

.Remove the air cleaner element (see Air Cleaner
Element Removal).

oClean the air cleaner element (see Air Cleaner Element
Cl ean i ng).

oVisuallv inspect the element for tears or breaks. Check
the sponge gasket also, and the frame.

A. Element B. Gasket

*lf the element or gasket have any tears or breaks,
replace the element.

*lf the element frame is damaged or distorted, replace
the element.

*lf the sponge gasket comes loose, stick it back on with
an adhesive sealant.

.Repeated cleaning opens the pores of the foam in the
element. Replace the element according to the Peri-
odic Maintenance Chart (see General Information
ch ao ter).
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Fuel Tank

Fuel Tank Removal

Gasoline is extremely flammable and can be explosive

under certain conditions. Turn the engine stop switch

OFF. Do not smoke. Make sure the area is well

ventilated and free from any source of flame or sparks;

this includes any appliance with a pilot light'

For the US california vehicle, if gasoline, solvent, watet
or any other liquid enters the canister, the cani3ter's
vapor absorbing capacity is greatly reduced. lf the
canister does become contaminated replace it with a
new one.

fRemove the seat and both side covers.
oRemove the bolts from the rear end of the tank.

\. Bolts

.Turn the fuel tap to the ON or RES position.
oPull off the breather hose from the rear of the tank.
.Tilt the tank out the rear of the frame.
oDisconnect the fuel level sensor connector.

FUEL SYSTEM 2-17

.Pull the hoses off the tap.
oFor California vehicles, the breather and fuel return

hoses must be disconnected from the tank fittings

before tank removal. Plug the fuel return fitting. This
prevents gasoline from flowing into the canister.

.Drain the fuel tank if necessary.
oArrange a suitable container under the fuel tank'
oTurn the fuel tap to the PRI position to drain the fuel

into the container.

Fuel Tank lnstallation
oFuel tank installation is the reverse of removal' Note

the following.
.Read the WARNING in the Fuel Tank Removal section.
oCheck the rubber dampers on the frame top-tubes.

A. Dampers

*lf the dampers are damaged
them.

oBe sure the hoses are clamped
tank to prevent leaks.

or deteriorated, replace

to the fuel tap and fuel

Fuel Tank and Tap Cleaning
oRemove the fuel tank and drain it (see Fuel Tank

Removal).
oPour some high flash-point solvent into the fuel tank

and shake the tank to remove dirt and fuel deposits.

oClean the tank in a well'ventilated area, and take care

that there is no spark or flame anywhere near the

working area. Because of the danger of highly flam-

mable liquids, do not use gasoline or low flash'point

solvents to clean the tank.

oPour the solvent out of the tank.
oRemove the fuel tap from the tank by taking out the

bolts with nylon washers.
oClean the fuel tap filter screens in a high flash-point

solvenl.
rPour high flash-point solvent through the tap in all

lever positions.\. Breather Hose B. Connector



Fuel Tap lnspection
oRemove the fuel tank

Removal).
.Remove the fuel tap by

washers,
oCheck the fuel tap filter screens for any breaks or

deterioration.

Fuel Tap

2.18 FUEL SYSTEM

oDry the tank and tap with compressed air.
.lnstall the tap in the tank (see Fuel Tap lnstallation).
olnstall the fuel tank (see Fuel Tank Installation).

Evaporative Emission Control System
(US California Vehicle only)

The Evaoorative Emission Control Svstem routes fuel
vapors from the fuel system into the running engine or
stores the vapors in a canister when the engine is stop-
ped. Although no adiustments are required, a thorough
visual inspection must be made at the intervals specified
by the Periodic Maintenance Chart.

Pa rts Removal I nstal lation N otes

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

olf gasoline, solvent, water or any other liquid enters the
canister, the canister's vapor absorbing capacity is
greatly reduced. lf the canister does become con-
taminated replace it with a new one,

oTo prevent the gasoline from flowing into the canister
or from flowing out of the canister, hold the separator
perpendicular to the ground.

oConnect the hoses according to the diagram of the
system. Make sure they do not get pinched or kinked.

Hose lnspection
oCheck that the hoses are securely connected.
oReplace any kinked, deteriorated or damaged hoses.

Separator lnspection
.Disconnect the hoses from the liquid/vapor separator,

and remove the separator from the motorcycle.
oVisually inspect the separator for cracks and other

damage.
*lf the separator has any crack or bad damage, replace it

with a new one.

and drain it (see Fuel Tank

taking out the bolts with nYlon

h'wss'fu
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1. Filter
2. O-ring
3. Gasket

*lf the fuel tap screens have any breaks or are deterio-
rated, it may allow dirt to reach the carburetor, causing
poor running. Replace the fuel tap.

*lf the fuel tap leaks, or allows fuel to flow when it is
ON or RES without the engine running, replace the
damaged gasket or O-ring.
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Fuel Tank and Cap lnspection
oVisually inspect the gaskets on the tank and cap for

any damage.
*Replace the gaskets if they are damaged.
.Remove the hose(s) from the fuel tank, and open the
tank cap.

oCheck to see if the breather pipe (also the fuel return
pipe for the US California vehicle) in the tank are not
clogged. Check the tank cap breather too.

*lf they are clogged, remove the tank and drain it, and
then blow the breather free with compressed air'
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Evaporative Emission Control System

Separator Operati on Test

oGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

oConnect the hoses to the separator, and install the
separator on the motorcycle.

oDisconnect the breather hose from the separator, and
inject about 20 mL of gasoline into the separator
through the hose fitting.

oDisconnect the fuel return hose from the fuel tank.
oRun the open end of the return hose into the container

level with the tank top.
ostart the engine, and let it idle.
*lf the gasoline in the separator comes out of the hose,

the separator works well. lf it does not, replace the
separator with a new one.
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1. Fuel Tank
2. Carburetor
3. Air Cleaner Housing
4. Liquid/Vapor

Separator
5. Canister
6. Breather Hose

(Blue)
7. Fuel Return Hose

(Red)
8. Purge Hose (Green)
9. Breather Hose

(Blue)
10. Breather Hose

(Yellow)
,l1 . Vacuum Hose

(White)

Canister lnspection
oRemove the canister,

the canister.
rVisually inspect the

and disconnect the hoses from

canister for cracks and other
oamage.

*lf the canister has any crack or bad damage, replace it
with a new one.

NOTE
'oThe 

canister is designed to work well through the
motorcycle's life without any maintenance if it is used
u nder n ormal co nd itio ns.
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3.2 GOOLING SYSTEM

Exploded View
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1. Fan Switch (92'Cl

2. Drain Plug
3. Water Tempsrature Sensor
SS: Apply silicone sealant (Kawasaki Bond:

1201 to the threads.
O : Apply oil at installation.
T1:7.8 N-m (0.80 kg-m,69 in-lb)

56019-



COOLING SYSTEM 3.3

Specifications

Item Standard

Recommended Goolant

Type

Color

Mixed ratio

F reezing point

Total amount

Permanent type of antif reeze for

aluminum engine and radiator

Green

Soft water 50%, coolant 50%

-35'C (-31"F)

2.0 L

Radiator Cap: Relief pressure 93 - 123 kPa

(0.95 - 1.25 kg/cm', 14 - 18 Psi)

Thermostat:

Valve opening temperature

Valve full opening lift

69.5 - 72.5"C (157 - 163"F)

not less than 8 mm @85"C (185'F)

Sealant

Kawasaki Bond (Silicone Sealant): 56019-120



The liquid cooling system is a pressurized forced circulation type. When'the engine load varies, this

system controls the engine temperature within narrow limits where the engine operates most

eiiicientty. In this *ry ir'r engine performs stably in various riding conditions, and is very durable.

34 @OLING SYSTEM

Coling System

Coolant

Coolant Deterioration
oVisually inspect the coolant in the reservoir tank'
olf whitish cotton-like wafts are observed, aluminum

parts in the cooling system are corroded' lf the coolant
is brown, iron or steel parts are rusting' ln either case,

flush the cooling system.
olf the coolant gives off an abnormal smell when

changing, check for a cooling system leak. lt may be
caused by exhaust gas leaking into the cooling system.

NOTE

oBe surc to inspect the coolant at the reservoir tank. lf

the coolant is checked by removing the radiator cap,

the air must be bleed from the cooling system.

When the engine is cold, the thermostat is closed, so
that the coolant flow restricted through the small
hole on the thermostat (air hole), causing the engine to

warm up more quickly.

1. Water pumP
2. Witer jacket
3. Water pipe (Cylinder)
4. Cylinder head
5. Water pipe (Cylinder head)
6. Water temperature sensor
7. Thermostat
8. Radiator cap
9. Thermostatic fan switch

10. Cooling fan
1 1 . Radiator

Coolant Level I nspection
rSituate the motorcycle so that it is perpendicular to the

ground (on its center stand).
.Check the level through the coolant level gauge on the

reservoir tank. The coolant level should be between

the H and the L marks.

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

oDo not check the level by removing the radiator cap. lf
the cap is removed, air may get into the coolant, and
lower coo I i ng eff i ci ency.
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A. H (HIGH) Mark C. Tank Cap
B. L (LOW) Mark D. Reservoir Tank

*lf the amount of coolant is insufficient, add coolant
through the filler opening to the H mark.

oFor refilling, add the specified mixture of coolant and
soft water. Adding water alone dilutes the coolant and
degrades its anticorrosion properties. The diluted
coolant can attack the aluminum engine parts. ln an
emergency, soft water can be added. But the diluted
coolant must be returned to the correct mixture ratio
within a few days.

olf coolant must be added often, or the reservoir tank
has run completely dry; there is probably leakage in the
cooling system. Check the system for leaks (see Visual
Leak Inspection, and Pressure Testingl.

Coolant Draining
The coolant should be changed periodically to ensure

long engine life.

lUse coolant containing corrosion inhibitors made
specifically for aluminum engines and radiators in
accordance with the instructions of the manufactures
(See Coolant Filling Section).

To avoid burns do not remove the radiator cap or try
to change the coolant when the engine is still hot. Wait
until it cools down.
Coolant on tires will make them slippery and can cause
an accident and injury. lmmediately wipe up or wash
away any coolant that spills on the frame, engine, or
other painted parts.

Since coolant is harmful to the human body, do not
use for drinking.

COOLING SYSTEM 3.5

oRemove the lower fairing.
oRemove the right side inner fairing.
oRemove the radiator cap in two steps. First turn the

cap counterclockwise to the first stop and wait there
for a few seconds. Then push and turn it further in the
same direction and remove the cap.

A. Radiator Cao

oDrain the coolant from the radiator and engine by
removing the drain plug at the water pump.

A. Water Pump

.lnspect the old coolant
Deterioration ).

B. Drain Plug

for color, smell (see Coolant

Coolant Filling
olnstall the drain plug. Always replace the gasket with a
new one, if it is damaged.

oTighten the drain plug to the specified torque (see
Exploded View).

rFill the radiator up to the radiator filler neck with
coolant, and install the cap turning it clockwise about
1/+ turn.



3.6 COOLING SYSTEM

Coolant Filling

1. Reservoir Tank Tube
2. Radiator Hose - To Engine
3. Coolant Level
4. Radiator Hose - To Radiator

NOTE

*our in the coolant slowly so that it can expel the air
from the engine and radiator.

oThe radiator cap must be installed in two steps. Fint
turn the cap clockwise to the first stop. Then pudr

down on it and the rest of the waY.

oFill the reservoir tank up to the H mark with coolant,
and install the cap.

oSoft or distilled wator must be used with the antifreeze
(see below for antifreeze) in the cooling tystem.

olf hard water is usd in th€ system, it causes scales
accumulation in the water passsges, and considerably
reduces the efficiency of the cooling system.

NOTE

oChoose a suitable mixture ratio by referring to the
cooIant ma n ufactu re r's d i recti ons.

Recommended Coolant

Permanent type antifreeze for

aluminum engine and radiatol
green
soft water 50%, coolant 50%
-350C (-31'F)

2.0 L (up to H mark)

Air Bleeding
Before putting the motorcycle into operation, any air

trapped in the cooling systenL must be removed as
follows.
oRemove the radiator cap.

.Fill the radiator up to the radiator filler neck with
coolant.

A. Filler Neck B. Coolant Level

oCheck the cooling system for leaks.
olnstall the radiator cap.
rstart the engine, warm it up thoroughly, and then stop

it.
rCheck the coolant level in the reservoir tank after the

engine cools down.
*lf the coolant level is low, add coolant up to the H

mark through the reservoir tank opening.

Visual Leak lnspection
Any time the system slowly loses water, inspect for

leaks.
oCheck the water pump body drainage outlet passage for

coolant leaks.
*lf the mechanical seal is damaged, the coolant leaks

through the seal and drains through the passage.

Replace the water PumP unit'
rlf there are no apparent leaks, pressure test the system.

A. Drainage Outlet Passage
:at the bottom of the PumP bodY

Type

Color
Mixed ratio
Freezing point

Total amount
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Cooling System Pressure Testing

oDuring pressure testing, do not exceed the pressure for
which the system is designed. The maximum pressure
is 123 kPa (1.25 kg/cm2, 18 psil.

oRemove the radiator cap, and install a cooling system
pressure tester on the radiator filler neck.

oWet the cap sealing surfaces with water or coolant to
prevent pressure leaks.

oBuild up pressure in the system carefully until the
pressure reaches 123 kPa (1.25 kglcm2, 18 psi).

oWatch the gauge for at least 6 seconds. lf the pressure
holds steady, the system is all right.

A. Pressure Tester B. Adapter

oRemove the pressure tester, replenish the coolant, and
install the radiator cap.

*lf the pressure drops 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 O-ring for leaks.

Flushing
Over a period of time, the cooling system accumulates

rust, scale, and lime in the water jacket and radiator.
When this accumulation is suspected or observed, flush
the cooling system. lf this accumulation is not removed,
it will clog up the water passage and considerably
reduce the efficiency of the cooling system.
oDrain the cooling system.
oFill the cooling system with fresh water mixed with a
flushing compound.

oAvoid the use of a flushing compound which is harmful
to the aluminum engine and radiator. Carefully follow
the instructions supplied by the manufacturer of the
cleaning product.

COOLING SYSTEM 3.7

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

oStop the engine, and drain the cooling system.
oFill the system with fresh water.
oWarm up the engine and drain the system.
oRepeat the previous two steps once more.
oFill the systein with a permanent type coolant, and

bleed the air from the svstem.

Disassembly and Assembly Precautions

oPrier to disassembly of cooling system parts (radiator,
purhp, sensors, etc), wait until the coolant cools down,
and then drain the coolant.

oAfter assembling and filling the system with coolant,
bleed any air from the system.

Water Pump

Pump Cover Removal
oDrain the coolant by removing the drain plug at the

water pump.
oloosen the clamps and slide the hoses off the pump

cover.
oRemove the cover bolts and remove the water pump

cover,

A. Hose Clamps B. Pump Cover

Pump Cover lnstallation Note
oCheck that the O-ring is in good condition.



3-8 COOLING SYSTEM

A. Pump Cover B. O+ing

Pump I mpeller lnspection
oVisually check the impeller.
*lf the surface is corroded, or if the blades are damaged,

replace the water pump unit.

A. lmpeller

Water Pump Removal
.Remove the lower fairing (see Fairing Removal in

Frame chapter) .
.Drain the engine oil (see Engine Oil and/or Filter
Change in the Engine Lubrication System chapter).

oDrain the coolant.
.Remove the water hoses from the pump.
oRemove the pump mounting bolt, and pull the pump

unit out of the water pump gear case.

A. Water Hoses
B. Water Pump

C. Gear Case

Water Pump lnstallation Note
oCheck that the O-ring is good condition, and apply a
small amount of engine oil to the O-ring.

A. O-ring B. Pump Body

Radiator, Radiator Fan

Radiator, Radiator Fan Removal
.Remove the upper fairing and lower fairing (see Fairing

Removal in Frame chapter) .
oDrain the coolant.
.Disconnect the fan motor connector before removal

of the radiator or radiator fan.

oThe radiator fan and fan switch are connected directly
to the battery. The radiator fan may start even if the
ignition switch is off. NEVER TOUCH THE RADI-
ATOR FAN UNTIL THE ENGINE COMPLETELY
COOLS OFF. TOUCHING THE FAN BEFORE THE
ENGINE COOLS COULD CAUSE INJURY FROM
THE FAN BLADES.
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A. Fan Motor Connector
B. Fan Switch

COOLING SYSTEM 3-9

C. Mounting Bolt (To stay)
D. Mounting Bolts (To fairing stay)

oDisconnect the fan switch connector.
oLoosen the hose clamps and pull off the radiator hoses

on both side.

oRemove the mounting bolts and pull the baffle plate
toward the left.

1 . Radiator 2. Baffle Plate

oRemove the radiator mounting bolts.

oRemove the bolts and take off the front fairing stay
with the radiator, and then separate them.

A. Fairing Front Stay B. Mounting Bolt

oPour out the coolant.
oseparate the radiator fan from the radiator'

oRemove the bolts and remove the oil
oRemove the oil cooler mounting
cooler hang from the stays.

C. Fan Switch Connector
D. Hose Clamp (Right)

cooler stay.
bolts and let

A. Oil Cooler
B. Stay

A. Mounting Bolt

A. Hose Clamp (Left)

B. Mounting Bolts

the
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A. Radiator B. Radiator Fan

Radiator lnstallation Note
oBe sure to install the fan switch

radiator mounting bolt.
ground lead on the

Radiator lnspection
oCheck the radiator core.
*lf there are obstructions to air flow, remove them.
*lf the corrugated fins are deformed, carefully straighten

them with the blade of a thin screw driver.

oCheck the radiator filler neck for signs of damage.
oCheck the condition of the top and bottom sealing

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

A. Top Sealing Seat B. Bottom Sealing Seat

Radiator Cleaning

oWhen cleaning the radiator with steam cleaner, be
careful of the following to avoid damage to the fins,

oKeep the air nozzle over 0.5 m (20 in.) away from the
radiator.

oBlow air perpendicularly to the radiator core.
oNever blow air at an angle against the fins but straight

through them in the direction of natural air flow.
oNever shake the air nozzle at a right angle against the
fins, be sure to move it at a level with the fins.

1. Steam Gun 2. More than 0.5 m

.Run the gun horizontally following the core fin direc-
tion.

A. Mounting Bolt

(perpendicula)

(obliqu ity)

A. Thin Screwdriver
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Radiator Cleaning

rlf the air passages of the radiator core are blocked mclre
than 20% by unremovable obstructions or irreparably
deformed fins, replace the radiator with a new one.

Rad iator Cap I nspection
oCheck the condition of the valve sprirrg, and the top
and bottom valve seals of the radiator cap.

rlf any one of them shows visible damage, replace the
cap.

\. Valve Spring
3. Top Seal

C. Bottom Seal

oWet the cap sealing surfaces with water or coolant to
orevent pressu re leaks.

olnstall the cap on a cooling system pressure tester.
oWatching the pressure gauge, pump the pressure tester
to build up the pressure. The cap must retain the
cressure at least 6 seconds. Also the cap must open at
rhe oressure shown in the table.

Radiator Cap Relief Pressure

93 - 123 kPa
(0.95 - 1.25 kslcm2, 14 - 18 psi)

rlf the cap cannot hold the specified pressure, or if it
rolds too much pressure, replace it with a new one,

COOLING SYSTEM 3.11

1 . Preszure Tester 2. Radiator Cap

Radiator Hose, Reservoir Tank Tube lnspection
.ln accordance with the Periodic Maintenance Chart,

visually inspect the hoses and tube for signs of
deterioration. Squeeze them. They should not be hard
and brittle, nor should they be soft or swollen.

oReplace any damaged parts.

Radiator Hose,
Reservoir Tank Tube lnstallation Notes

olnstall the radiator hoses and tubes being careful to fol-
low bending direction. (see Exploded Views). Avoid
sharp bending, kinking, flattening, or twisting.

oTighten the hose clamps securely.

B. ClampsA. Radiator Hoses

A. Reservoir Tank Tube
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Thermostat

Thermostat Removal
oRemove the following parts.

Seat
Side Co.zers
Fuel Tank

oRemove the thermostat cover bolts and lift off the
cover.

C. Pipe Mounting Bolts
D. Housing Bolt

A. Thermostat Housing
B. Water Pioe

oRemove the thermostat housing bolt, and
housing out of the water pipe.

oRemove the thermostat cover and pull
thermostat if necessary.

'fuso
O'.

@

@--

pu ll

out

tne

tne

A. Housing
B. Thermostat

C. Cover

oPull the thermostat out of the thermostat housine.

Thermostat Housing Removal
oPull the vacuum switch valve air hose out of the air

cleaner housing.
oPull the vacuum hose out of the vacuum switch valve.
oSlide the radiator hose clamp out of place. Disconnect

the hose from the thermostat housing.

A. Vacuum Switch Valve D. Thermostat Housine
B. Air Hose E. Radiator Hose
C. Vacuum Hose F. Water Pipe

.Remove the water pipe mounting bolts, and pull the
pipe with thermostat housing out of the cylinder head.

Thermostat Housing lnstal lation Note
.Be sure to install the thermostat housing O-ring.

Thermottat Housing Installation

1. O-ring

Thermostat lnspection
.Remove the thermostat, and inspect the thermostat

valve at room temperature.
*lf the valve is open, replace the valve with a new one.
oTo check valve opening temperature, suspend the

thermostat and an accurate thermometer in a container
of water.

.Place the container over a source of heat and gradually
raise the temperature of the water while stirring the
water gently.
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Thermometer

: must be
completely
submerged

They must not touch the container
sides or bottom.

Valve Opening Temperature Measurement

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

*lf it is out of the service limit range, replace the ther'
mostat.

Valve Opening Temperature

69.5 - 72.5"C 1157 - 163"F1

Thermostatic Fan Switch
Water Temperature Sensor

Water Temperature Sensor Removal

oThe fan switch or the water temperature sensor should
never be allowed to fall on a hard surface. Such a
shock to these parts can damage them.

lDrain the coolant (see Coolant Draining).
aRemove the sensor connector.
oRemove the thermostat housing (see Termostat

Removal).
oRemove the sensor.

COOLING SYSTEM 3-13

lnstallation Note
oApply silicone sealant (Kawasaki Bond: 56019-120)

to the threads before mounting the sensor.
oTighten the water temperature sensor and the fan

switch to the specified torque (see Exploded View).

I nsDect t on
Refer to the Electrical System chapter.

A. Thermostatic Fan Switch

\TI
A. Water Temoerature Sensor
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ENGINE TOP END 4.3

Cot
YlQi
dq-rs-le))rgP))l

Engine No.
2x51t0AE000801 -
2x600AE023!172 -L*^

os S-Y gvqldJ

@"
1. Cylinder Head Nut
SS : Apply silicone soalant (Kawasaki Bond: 56019-120)

to the gaskets.

L : Apply a non-pelmanent locking agent to the threads.
Ni : Apply a thin coat of a molybdenum disulfide greare.
O : Apply engine oil to the both surface of ihe washer.
T1: 15 N-m (1.5 kg-m,11 ft-lb)
T2: 9.8 N-m (1.0 ks-m, 87 in-lbl
T3: 25 N-m (2.5 kg-m, 18 ft-lb)
T4:12 N-m (1.2 kg-m,104 in-lb)
T5: 23 N-m (2.3 kg-m, 16.5 ft-lbl

,a@t



44 ENGINE TOP END

Specifications

Item Standard Service Limit

Cylinder Head, Valves:

Valve clearance: Inlet

Exhaust

Cylinder head warP

Valve head thickness: Inlet

Exhaust

Valve stem bend

Valve stem diamet'er: Inlet
Exhaust

Valve guide inside diameter:lnlet

Exhaust

Valve/valve gu ide clearance
(wobble method) : Inlet

Exhaust

Valve seating surface:

Outside diameter

width

Valve spring free length:

Valve seat cutting angle:

lnlet

Exhaust

Inlet

Exhaust
I nner

Outer

Inlet, Exhaust

0.13 - 0.18 mm

0.18 - 0.23 mm

0.5 mm

0.8 mm

Less than 0.02 mm TIR

4.975 - 4.990 mm

4.955 - 4.970 mm

5.000 - 5.012 mm

5.000 - 5.012 mm

0.03 - 0.10 mm

0.08 - 0.15 mm

20.7 - 20.9 mm

18.3 - 18.5 mm

0.5 - 1.0 mm

0.5 - 1.0 mm

31.0 mm

35.0 mm

32" ,45' ,67.5"

o;;
0.3 mm

0.4 mm

0.05 mm TIR

4.96 mm

4.94 mm

5.08 mm

5.08 mm

0,24 mm

0.29 mm

30.0 mm

33.4 mm

Clean Air System: (US only)

Vacuum Switch Valve Closing

Pressure: OPen - Close 57 - 65 kPa
(430 - 490 mmHg)

Valve Head Valve Stem Bend

I
Valve head
thickness
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Item Model Standard Service Limit

Camshaft:
Cam height lnlet

Exhaust
Camshaft bearing oil clearance
Camshaft journal diameter
Camshaft bearing inside diameter
Camshaft runout
Camshaft chain 20-link length
Rocker arm inside diameter
Rocker shaft diameter

36.159 - 36.299 mm
36.159 - 36.299 mm
0.078 - 0.121 mm
22300 - 22.922 mm
23.000 - 23.021 mm
not more than 0.02 mm TIR
127.0 - 127.4 mm
12.000 - 12.018 mm
11.976-11.994mm

36.06 mm
36.06 mm
0.21 mm
22.87 mm
23.03 mm

0.1 mm TIR
128.9 mm
12.05 mm
11.97 mm

Cylinder Compression: (usable range)
755 kPa - 1,080 kPa
@550 r/min (rpm)
(7 .7 - 12.0 kglcm2, 109 -

1 71 psi)

Cylinder Block, Piston:
Cylinder inside diameter

Piston diameter

P iston/cyl inder clearance
Oversize piston and rings
P iston ri ng/groove clearance

Top
Second

Piston ring groove width
Top
Second
oil

Piston ring thickness
Top
Second

Piston ring end gap Top
Second

ZXSOO
2x600
ZXSOO
ZX6OO

55.000 - 55.012 mm
60.000 - 60.012 mm
il952 -- 54.957 mm
59.942 - 59.957 mm
0.043 - 0.070 mm
+0.5 mm

0.03 - 0.07 mm
0.02 - 0.06 mm

1.O2 - 1.O4 mm
1.21 - 1.23 mm
2.51 - 2.53 mm

0.97 - 0.99 mm
1.17 - 1.19mm
0.15 - 0.30 mm
0.15 - 0.35 mm

55.10 mm
60.10 mm
54.80 mm
59.80 mm

0.17 mm
0.16 mm

' ltt ',

,;Si[;ib.,

1.12 mfuS)r
Lt..

1.31 mm
2.6 mm

0.9 mm
1.1 mm
0.6 mm

0.65 mm

Cam Height Measurement

Cam Height

Camshaft Runout



+6 ENGINE TOP END

Special Tools

Along with common hand tools, the following more
specialized tools are required for complete engine top
end servicing

Vacuum Gauge: 57001.1 198

Gomprcsion Gilgt: Sr0l'Ztl
Adepter: 5701-lt&l

Gutter Holder 05 mm: 57001-1208

8rr: 57fi)1-1128

Vdn SrtCutter:
1{E," -enz 5Z0O1.t2O5l
(32" - 0iE2z 67@l-12OGl
(Gil5" - S'lE2: 57N1-12O71

Vafve Adjusting Screw Holder: 57001-1217

\\

Sealant

\s
Valve Spring Compressor Assembly: 57001-241
Adapter: 57001-1202

Valve Guide Arbor: 57001-1203

ee
Piston Pin Puller Arsembly: 57001-910

re,,,,.,-N-'- I
\Nt

Piston Ring Pliers: 57001-115

p
Piston Base: 57001-149

Valve Guide Reamer: 57001-1204

Kawasaki Bond (Silicone Sealantl: 56019-120

I
I

{
a

A
{
e

t,t

h
trl

q



\. Clamps
3. Air Hoses

.Remove the bolts
covers and valves,

C. Vacuum Switch Valve
D. Air Suction Valve Cover

and take off the air suction valve

Clean Air System (US model)

Air Suction Valve Removal
.Remove the fuel tank (see Fuel Tank Removal in Fuel
System).

.Remove the ignition coils (see lgnition Coil Removal in
Electrical chapter).

oSlide the clamps out of its place from the air hoses of
the vacuum switch valve, and then disconnect the air
hoses from the air suction valve cover.

ENGINE TOP END 4.7

A. Air Hole

Air Suction Valve lnspection
The air suction valve is essentiallv a check valve which

allows fresh air to flow from the air cleaner into the
exhaust port. Any air that has passed the air suction
valve is prevented from returning to the air cleaner.
oRemove the air suction valves.
oVisually inspect the reeds for cracks, folds, warps,

heat damage, or other damage.
*lf there is any doubt as to the condition of the reed,

replace the air suction valve as an assembly.

A. Valve Holder B. Reeds

rCheck the reed contact areas of the valve holder for
grooves, scratches, any signs of separation from the
holder, or heat damage.

*lf there is any doubt as to the condition of the reed
contact areas, replace the air suction valve as an
assembly.

olf any carbon or other foreign particles have accumu-
lated between the reed and the reed contact area, wash
the valve assembly clean with a high flash-point solvent.

oDo not scrape off the deposits with a scraper as this
could damage the rubber, requiring replacement of the
suction valve assembly.

Air Suction Valve lnstallation Notes
oReplace the gasket with a new one.
olnstall the air suction valve and valve cover as shown.

.\. Valve Cover B. Air Suction Valve

,lacuum Switch Valve lnstallation Note
r nstall the switch valve so that the air hole faces down-

^ ards.

, /,,t
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4.8 ENGINE TOP END

Clean Air System Hose lnsPection
oBe certain that all the hoses are routed without being
flattened or kinked, and are connected correctly to the
air cleaner housing, silencer, vacuum switch valve, #1
and ll4 carburetors, and air suction valve covers.

*lf they are not, correct them. Replace them if they are
damaged.

Vacuum Switch Valve Test
Using the vacuum gauge (special tool) and a syringe,

inspect the vacuum switch operation as follows:
oRemove the vacuum switch valve.
oConnect the vacuum gauge and syringe to the vacuum

hos-es as follows.

2. During Engine Braking

*lf the vacuum switch valve does not operate as cles-
cribed, replace it with a new one.

NOTE

:To chrck air flow through the vacuum switch valve,

iust blow through the air cleaner hose.

Cylinder Head Cover

Cylinder Head Cover Removal
oRemove the following parts before cylinder head cover

removal.
Upper and Lower Fairings (see Fairing in Frame

chapter)
Coolant Draining (see Coolant Draining in Cooling

System chapter)
Fuel Tank (see Fuel Tank Removal in Fuel System

chapter)
Left and Right lgnition Coil Bracket with lgnition

Coils

A. Bracket B. Mounting Bolts

oVacuum Switch Valve (US model only)
oThermostat Housing and Water Pipe assembly
oRemove the baffle plate by taking it out to the side.

A.
B.
C.

Plu g
Air Hose
Vacuum Hose

D. Syringe
E. Vacuum Gauge:

57001 -1 1 98

oGradually raise the vacuum (lower the pressure) applied
to the vacuum switch valve, and check the valve o.pera-
tion. When the vacuum is low the vacuum switch valve
should permit air to flow. When the vacuum rises a
certain level 57 - 65 kPa (430 - 490 mmHg), it
should stop air flow. When the vacuum is high enough,
the air cannot also flow through the valve.

Vacuum Switch Valve Operation

1 . During Cruising (open throttle)

Secondary air cannot flow.

Secondarv air flows.

a



A. Baffle Plate B. Mountine Bolts

oRemove the cylinder head cover.bolts and take off the
cover.

Cylinder Head Cover lnstallation Notes
oReplace the head cover gasket with new one, if it is

damaged:
ostick the gaskets partially to the cover with a liquid
gasket for installation convenience.

oApply silicone sealant (Kawasaki Bond: 55019-120) as
shown in the figure below.

1. Cylinder Head
2. Silicone Sealant Applied Area

.Be sure to install the knock pins (US model only).

l. Knock Pins

oTighten the cylinder head cover bolts to the specified
torque (see Exploded View).

ENGINE TOP END 4.9

Camshaft Chain Tensioner

Chain Tensioner Removal
oRemove the fuel tank (see Fuel Tank Removal in Fuel

chapter).
oRemove the carburetors (see Carburetors Removal in

Fuel chapter).
oRemove the chain tensioner cap, gasket, and spring,

and remove the tensioner bolts and tensioner.

A. Bolts
B. Tensioner

C. Tensioner Cap

l, ,,t,,,',,,' ,l l ,i 1,., ,'.iiii,

A. Tensioner Body
B. Push Rod
C. Spring

l

D. Pin
E. Push Rod Stop

oClean the tensioner parts using a high flash-point
solvent, and then apply a molybdenum disulfide grease
to the sliding surfaces.

lffiF

. I CAUTION I

oDirt or grime on the sliding surfaces of the tensioner
parts could cause the tensioner to malfunction. i

ir



t

r i.
f!;
!t1
rl'f

4-10 ENGINE TOP END

A. Push Rod
B. Molybdenum Disulfide Grease Applied Areas
C. Push Rod Stop

olnstall the push rod srpinrg on the push rod and insert
the push rod into the tensioner body. Compressing the
spring, align the groove in the side of the rod with the
pin hole in the side of the tensioner body, and insert
the pin into the push rod.

olnstall the chain tensioner body and O-ring, and tighten
the bolts evenly.

olnstall the chain tensioner push rod stop so that the
tapered surfaces of the push rod and stop face each
other. When the push rod stop has been properly
installed, the push rod stop end sticks out about 5 mm.

NOTE

olf the push rod stop sticks out over the correct amount,
it shows the camshaft chain slack has not yet been
taken up fully. ln this case, turn the crankshaft over
slowly in the normal direction pushing in the stop end
lightly.

Push Rod Stop Installation

about 5 mm

oTighten the tensioner cap with its gasket to the
specified torque (see Exploded View).

olnstall the carburetors. '

olnstall the fuel tank.

Camshaft, Camshaft Chain, Rocker Shaft

Camshaft, Rocker Shaft Removal
oPosition the crankshaft at TDC for the #1 and #4

pistons.
oRemove the following parts before camshaft and rocker

shaft removal.
oCamshaft Chai n Tensioner
oCylinder Head Cover
oRemove the oil pipes from the camshaft caps.

A. Camshaft CaPs
B. Oil PiPes

C. Camshafts

.Remove the camshaft cap bolts, and remove
and camshaft.

oRemove the rocker shaft pulg, and knock pin.

the caps

A. Plug B. Knock Pin

oUsing a suitable bolt (08 Pl.25 x about 30 mm long),
oull the rocker shaft out.



\. Bolt B. Rocker Shaft

oTake off the rocker arms and retainer springs.

\. Rocker Arm B. Spring

The crankshaft may be turned, while the camshafts are
removed, but always pull the chain taut while turning
the crankshaft. This avoids kinking the chain on the
lower (crankshaftl sprocket. A kinked chain could
damage both the chain and the sprocket.

Rocker Shaft lnstallation Notes

oBlow the rocker arm oil passage clean with compressed
air and apply oil to the internal surface before in-
stallation .

ENGINE TOP END 4-11

,

A. Rocker Arm B. Oil Passage

olnstall the retainer spring on each rocker arm so that
the spring is placed against the rocker arm toward the
inside of the engine.

A. L.H. Rocker Arm's Springs
B. R.H. Rocker Arm's Springs
C. Front

oApply engine oil to the rocker shaft, insert the shaft
running it through the cylinder head, the rocker arm
and spring.

oAfter inserting a rocker shaft, turn the shaft so that
the notch aligns with the knock pin hole, and insert the
knock pin into the knock pin hole.

A. Notch
B. Rocker Shaft

C. Knock Pin
D. Hole
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Camshaft lnstallation
( lncluding Chain Timing Procedure)

oApply engine oil to all cam parts. lf the camshaft(s)
andlor cylinder head are replaced with new ones, apply
a thin coat of a molybdenum disulfide grease on the
new cam par! surfaces.

NOTE

oThe exhaust camshaft has an EX mark and the inlet
camshaft has an lN mark. Be careful not to mix up
these shafts.

A. EX mark B. EX Camshaft

oApply engine oil to the camshaft cap.
oCheck crankshaft position to see that the 1,4 pistons

are still at TDC, and readiust if necessary, engage the
camshaft chain with the camshaft sprockets as shown.

A. Timing Mark B. TDC Mark for 1.4 Pistons

Camshaft Chain Timing (right side view)

.3)

1.

2.

lnlet Camshaft
Sprocket

Exhaust Camshaft
Sprocket

No slack.

oCount the camshaft chain link pin's as shown to verify
that the sprockets are positioned correctly.

.lnstall the camshaft caps in the correct locations as
shown in the figure below. Location numbers are
marked on the cylinder head and each cap, and with
the arrow on the cap pointing forward.

A. Cap Location Number l\4ark C. Camshaft Cap
8.. Head Location Number Mark D. Cylinder Head

oThe camshaft caps are machined with the cylinder
head. So, if a cap is installed in the wrong location, the
camshaft may seize because of improper oil clearance
in the bearings.

oFirst tighten down the two camshaft cap bolts (#1 and
#2 bolts in the figure) evenly to seat the camshafts in
place, then torque all bolts to the specification (see
Exploded View), following the specified tightening
seq uence.

i

3.

oPull the tension side (exhaust side)
and install the chain on the sprocket.

oPosition the camshaft sprockets so
marks align with the cylinder head
sh ow n.

of the chain taut

that the timing
gasket surface as

a

d
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Camshaft Sprocket I nstallation

END 4.13

3. Camshaft Sprockets
4. Mounting (Punch) Marks

Camshaft Cap Bolts Tightening Order

.l n stal I
bolts

the head oil pipes as shown, and tighten the
to the specified torque (see Exploded View).

I . EX Camshaft
2. lN.Camshaft

Oil Pipe lnstallation

1 . Camshaft Caps 2. Oil Pipes

Camshaft and Sprocket Assembly Notes
oThe inlet and exhaust sprockets are identical.
oBoth sprockets should be installed with the side of the
sprocket mounting (punch) mark facing the left side of
rhe engine, and for the exhaust shaft align the EX mark
on its sprocket with the camshaft bolt hole and for
inlet shaft, align the lN mark on the other sprocket
with it shaft bolt hole.

.Apply a locking agent to the camshaft sprocket bolts
and tighten them to the specified torque (see Exploded

View).
.lf a new camshaft is to be used, apply a thin coat of a

molybdenum disulfide grease to the cam surfaces.

Camshaft Oil Clearance lnspection
The journal wear is measured using plastigage (press

gauge), which is inserted into the clearance to be
measured. The plastigage indicates the clearance by the
amount it is compressed and widened when the parts are
assemb led .
oCut strips of plastigage to journal width. Place a strip

on each journal parallel to the camshaft with the cam-
shaft installed in the correct position and so that the
plastigage will be compressed between the iournal and
camshaft cao.

A. Plastigage Strip

olnstall the camshaft caps, tightening the bolts in the
correct sequence to the specified torque (see Exploded
View).

NOTE

cDo not turn the camshaft when the plastigage is
between the journal and camshaft cap.

.Remove the camshaft caps again, and measure the
plastigage width to determine the clearance between
each journal and the camshaft cap. Measuf6,the widest
portion of the plastigage. ,

\
@-



4.14 ENGINE TOP END

A. Plastigage width

*lf any clearance exceeds the service limit, replace the
camshaft with a new one and measure the clearance
agai n .

*lf the clearance still remains out of the limit, replace
the cvlinder head unit.

Camshaft Bearing Oil Glearance

Standard: 0.078 - 0.121 mm
Service Limit: 0.21 mm

Camshaft Chain Wear
rHold the chain taut with a force of about 5 kg in some

manner, and measure a 20-link length. Since the chain
may wear unevenly, take measurements at several
places,

*lf any measurement exceeds the service limit, replace
the chain.

Camshaft Chain 20-link Length
Standard: 127.O - 127.4 mm
S.ervice Limit: 128.9 mm

Chain Length Measurement

Camshaft Chain Guide Wear
oVlsually inspect the rubber on the guides.
*lf the rubber is damaged, cut, or is missing pieces,

replace the guides.

Camshaft Chain Guides

1 . Ru bber

Cylinder Head

Co m press i on M easu rement
oThoroughly warm up the engine so that engine oil

between the piston and cylinder wall will help seal
compression as it does during normal running.

oStop the engine, remove the spark plugs, and ignition
coil if necessary, and attach compression gauge (special
tool) firmly into the spark plug hole.

A. Compression Gauge: 57001 -221
B. Adapter: 57001-1 183

oUsing the starter motor, turn the engine over with the
throttle fully open until the compression gauge stops
rising; the compression is the highest reading ohtain-
able.

oRepeat the measurement for the other cylinder.

20 link
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Cylinder Compression (Usable Rangel

755 - 1,080 kPa (550 r/min (rpm)

17 .7 - 12o kg/cm2, 109 - 171 psi)

*lf cylinder compression is higher than the standard
value, check the following;

1 . Carbon build-up on the piston head and cylinder
head.
- clean off any carbon on the piston head and
cylinder head.

2. Cylinder head gasket, cylinder base gasket - use
only the proper gaskets for the cylinder head and
base. The use of gaskets of the incorrect thickness
will change the compression.

3. Valve stem oil seals and piston rings - rapid carbon
accumulation in the combustion chambers may be
caused by damaged valve stem oil seals and/or dam-
aged piston oil rings. This may be indicated by white
exhaust smoke.

*lf cylinder compression is lower than the service limit,
check the following:

1. Gas leakage around the cylinder head - replace the
damaged gasket and check the cylinder head for
waro.

2. Condition of the valve seating.
3. Valve clearance - if a valve requires an unusually

adjustment to obtain proper clearance, the valve may
be bend, and not seating completely.

4. Piston/cylinder clearance, piston seizure.
5. Piston ring, piston ring groove.

Cylinder Head Removal
.Remove the following parts.

Upper and Lower Fairings (see Fairing Removal in
Frame chapter)

Coolant Draining (see Coolant Draining in Cooling
System chapter)

Fuel Tank (see Fuel Tank Removal in Fuel System
chapter)

Radiator (see Radiator, Radiator Fan Removal in
Cooling System chapter)

Muffler (see Muffler Removal in Engine Top End
chapter)

Carburetors (see Carburetor Removal in Fuel System
chapter)

Camshaft Chai n Tensioner.
Left and Right lgnition Coil Bracket with Coils
Vacuum Switch Valve (US model only)
Thermostat Housing and Water Pipe Assembly
Baffle Plate

oDisconnect the turn signal relay and reserve lighting
device (US, Canadian model only) connectors, then
rembve the bolts and take off the fuel tank bracket and
reserve lighting device with turn signal relay.

ENGINE TOP END 4.15

A. Fuel Tank Bracket C. Reserve Lighting Device
B. Turn Signal Relay

oRemove the cylinder head cover.
oRemove the camshafts.
oRemove the cvlinder head nuts and bolts.

l. Cylinder Head Bolts 2. Cylinder Nuts

oRemove the oil pipe banjo bolts.

\!ru
o

I
B /'i\
ei-v

Head

A. Banjo Bolts

.Pull off the cylinder
head gasket.

B. Oil Pipe

head, and remove the cYlinder

Cylinder Head lnstallation Notes
oWhen installing the cylinder head, be
following items.

oReplace the cylinder head gasket with
install the gasket with the marked "UP"

righ t.

careful of the

a new one, and
side toward the
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A. Gasket B. UP l\4ark

oApply engine oil to both sides of the cylinder head nut
washer.

oTorque the cylinder head nuts following the tightening
sequence. Tighten them first to 15 N-m (1.5 kg-m,
1 1.0 ft-lb) of torque and then tighten them to the
specified torque (see Exploded View).

Cylinder Head Nuts Tightening Order

Cylinder Head Disassembly and Assembly
(Valve Mechanism Removal and lnstallation)

oUse valve spring compressor assembly (special tool) to
press down the valve spring retainer, and remove the
split keepers.

A. Valve Spring Compressor Assembly: 57001-241
B. Adapter: 57001-1202

oHeat the area around the valve guide to about 120 -

150"C (248 - 302"F), and hammer lightly on valve
guide arbor (special tool) to remove the guide from the
top of the head.

A. Valve Guide Arbor: 57001-1203

.Valve Guide I nstallation:
oApply oil to the valve guide outer surface before

installation.
oHeat the area around the valve guide hole to about

120 - 150"C (248 - 302'F).
oDrive the valve guide in from the top of the head using

the valve guide arbor. The flange stops the guide from
going in too far.
oReam the valve guide with the valve guide reamer

(special tool) even if the old guide is re-used.

A. Valve Guide Reamer: 57001-1204

oValve Installation.
cf,heck to see that the valve moves smoothly up and

down in the guide.
oCheck to see that the valve seats properly in the valve

seat. lf it does not, repair the valve seat.

o x-r6
Y--=_. \,1 _ _--



Valve and Springs

oApply a thin coat of molybdenum disulfide engine
assembly grease to the valve stem before valve in-
stallation.

oBe sure to install the inner and outer spring seats under
the inner and outer springs.

olnstall the springs so that the closed coil end is facing
toward the valve seat (downwards).

Cylinder Head Warp
.Lay a straightedge across tlre lower surface of the head

at several different points, and measure warp by
inserting a thickness gauge between the straightedge
and the head.

*lf warp exceeds the service limit, repair the mating
surface. Replace the cylinder head if the mating
surface is badly damaged.

ENGINE TOP END 4.17

A. Straightedge B. Thickness Gauge

Head Warp

Service Limit: 0.05 mm

Cylinder Head Cleaning
oBefore installation, blow the oil passages clean with

compressed air.

A. Oil Passage

@+-@
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1.
@(D2.

3.
+.
5.
6.
1.
8.
9.

10.

Oil Seal
Outer Spring
Inner Spring
Valve Spring Retainer
Valve Stem
Spring Seat
Closed End Coil
Spring Seat
Closed End Coil
Split Keeper

A. Oil Passage
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Valve

Valve Clearance I nspecti on
elf the engine is hot, wait until the engine cools. Valve

clearance must be checked when the engine is cold
(room temperature).

oRemove the fuel tank (See Fuel Tank Removal).
.Remove the cylinder head cover.
oCheck the valve clearance when the pistons are at TDC,

according to the table below.
oThe pistons are numbered beginning with the engine

left side.
oUsing a wrench on the crankshaft rotation nut, turn

the crankshaft clockwise until a TDC mark on the
rotor is aligned with the timing mark on the crankcase.

A. Rotation Nut B. TDC Mark

oMeaslre the valve clearance for the valves whose cam
lobe is pointing away from hte rocker arm.

oEach piston has two inlet and two exhaust valves.
Measure the inlet or exhaust valves at the same time.

Valve Clearance Measuring Position

#4 Piston TDG at End of Compression Stroke +

lnlet valve clearances ol #2 and #4 pistons, and
Exhaust valve clearance of f3 and 1i4 pistons.

Measuring Valves f

u'"il., /6-\Oq1fq1oq
ujll., \)g/eg/eg/ac/

#1 Piston TDC at End of Compression Stroke -+

lnlet valve clearance of #1 and #3 pistons, and
Exhaust valve clearance of #1 and 1f2 psitons

Measuring Valves f

",'L,,OOOO/OO\OO\
uiil.,\Q9A9aqa9

Camshaft Sprocket Position

NOTE

oChrck the valve clearance using this method only.
Chrcking the clearance at any other cam position may
result in improper valve clearance.

oMeasure the clearance of each valve by inserting a
thickness gauge between the adjusting screw and the
valve stem.

4A#3

Valve Clearance Measurement

L,,rc knut
l. Tr ckness Gauge

3. Valve Stem
4. Ad justing Screw

-t

#1

Valve clearance (when cold)

lnlet: 0.13 - 0.18 mm
Exhaust: 0.18 - 0.23 mm

Camshaft Sprocket Posi

^

V

tion
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Valve Clearance Adiustment
*lf the valve clearance is incorrect, the valve clearance

must be adjusted.
oLoosen the valve adjusting screw locknut.
.Turn the valve adiusting screw until the correct

clearance is obtained.
rKeeping the screw from turning with the valve ad-

iusting screw holder (special tool: 57001-1211),
tighten the locknut to the specified torque (see Ex-
ploded View).

olnstall the pickup coil cover and gasket.
olnstall the cvlinder head cover.
olnstall the fuel tank.

Valve Seat lnspection
oRemove the valve (see Cylinder Head Disassembly and

Assembly).
.Coat valve seat with machinist's dye.
oPush the valve into the guide.
oRotate the valve against the seat with a lapping tool.
oPull the valve out, and check the seating pattern on the

valve head. lt must be the correct width and even all
the way around.

Valve Seating Surface Width

lnlet 0.5 - 1.0 mm
Exhaust 05 - 1O mm

NOTE

oThe valve stem and guide must be in good condition or
this check will not be valid.

*lf the valve seating pattern is not correct, repair the
seat (see Valve Seat RePair) .

Valve Seating Area Dimensions

Valve
Valve Seat
Seating Area Outside

diameter
Seating Area Width

Valve Seating Pattern

Too Narrow

oMeasure the outside oiJfbrcr of the seating pattern on
the valve seat.

*lf the outside diameter
too large or too small,
Repair).

Valve Seating Surface Outside Diameter

Infet : 2O.7 - 20.9 mm
Exhaust : 18.3 - 185 mm

of the valve seating Pattern is
repair the seat (see Valve Seat

Valve Seat Repair
oClean the cylinder
Clean ing).

.Use the following
valve seat.

head thoroughly (see Cylinder Head

procedure and tools to repair the

1.
2.
5.

Used Valve Seat Cutters

lntake Valve and Exhaust Valve

45" - Q22 57001-1205
32" - 022 57001-1206
67.5" - 022 57001-1207

Used Holder and Bar

Holder - d5 57001-1208
Bar 57001-1128

4.

Too Wide

U neven
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Seat Cutter Operating Care:
1. This valve seat cutter is developed to grind the valve

seat 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 particles may fall off.

3. Do not fail to apply engine oil to the valve seat cutter
before grinding the seat surface. Also wash off
ground particles sticking to the cutter with washing
oil.

NOTE

oDo not use a wire brush to remove the metal particles
from the cutter. lt will take off the diamond particles.

4. Setting the valve seat cutter holder in position,
operate the cutter in one hand. Do not apply too
much force to the diamond portion.

NOTE

oPrior to grinding, apply engine oil to the cutter and
during the operation, wash off any ground particles

sticking to the cutter with washing oil.

Valve Seat Cutter

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

Marks Stamped on the Cutter:
The marks stamped on the back of the cutter rep-

resent the following.
60 Cutter angle

Cutter

1. Outer Diameter of Cutter
2. Cutter Angle

Operating Proceduies:
.Clean the seat area carefullY.
oCoat the seat with machinist's dye.
rFit a 45o cutter to the holder and slide it into the valve

gu ide.
oPress down lightly on the handle and turn it right or

left. Grind the seating surface only until it is smooth.

oDo not grind the 3eat too much. Overglinding will

reduce valve dearance by sinking the valve into the

head. lf the valve rinkr too far into the head, it will

be impossible to adiust the clearance, and the cylinder
head must be replacod.

oMeasure the outside diameter of the seating surface
with a vernier caliper.

*lf the outside diameter of the seating surface is too
small, repeat the 45" grind until the diameter is within
the specified range.

*lf the outside diameter of the seating surface is too

farge, make the32o grind described below.
*lf the outside diameter of the seating surface is within

the specified range, measure the seat width as described
below.

rGrind the seat at a 32o angle until the seat O'D' is
within the specified range.

oTo make the 32o grind, fit a 32" cutter to the holder,

and slide it into the valve guide'
oTurn the holder one turn at a time while pressing down

very lightly. Check the seat aTter each turn.

oThe 32o cutter removes material very quickly. Check
the seat outside diameter frequently to prevent over'
grinding.

I

Outer Diameter of Cutter

. | : :: : : | : : : : I : : | : : : : i i : : : : : : : : : : : : : : : | : : : : : : : : : : : : : : : : : : : : : 
: : : : : : :

37 .50 . Outer diameter of cutter



engagement by machining
with 45o cutter

Ground volume
by 32" cutter

Ground volume
by 67.5" cutter

Valve Seat Repair

Widened width of

oAfter making the 32" grind, return to the seat O.D.
measurement step above.

.To measure the seat width, use a vernier caliper to
measure the width of the 45o angle portion of the seat
at several places around the seat.

*lf the seat width is too narrow, repeat the 45o grind
until the seat is slightly too wide, and then return to
the seat O.D. measurement step above,

*lf the seat width is too wide, make the 67.5' grind
described below.

*lf the seat width is within the specified range, lap the
valve to the seat as described below.

oGrind the seat at a 67.5" angle until the seat width is
within the specified range.

oTo make the 67.5" grind, fit a 67 .5" cutter to the
holder, and slide it into the valve guide.

oTurn the holder, while pressing down lightly.
oAfter making the 67.5" grind, return to the seat width

measurement step above.
.Lap the valve to the seat, once the seat width and O.D.

are within the ranges specified above.
oPut a little coarse grinding compound 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.
rThe seating area should be marked about in the middle

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

check to be sure the valve is the correct part. lf it is, it
may have been refaced too much; replace it.

oBe sure to remove all grinding compound before
assem bl y.

oWhen the engine is assembled, be sure to adjust the
valve clearances (see Valve Clearance Adjustment).

Valve Lapping

ENGINE TOP END 4.21

3. Valve1. Lapper
2. Valve Seat

Measu ri n g Val ve-to-G u i de Clea rance
(Wobble Method)
lf a 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.
.lnsert a new valve into the guide and set a dial gauge

against the stem perpendicular to it as close as possible
to the cylinder head mating surface.

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

oRepeat the measurement in a direction at a right angle
to the first.

*lf the reading exceeds the service limit, replace the
gu ide.

NOTE

oThe reading is not actual valve/valve guide clearance
becau* the masuring point is above the guide.

ValveAy'alve Gu ide Clearance
(Wobble Msthodl

Standard Service Limit
lnlet 0.03 - 0.10 mm 0.24 mm
Exhaust 0.08 - 0.15 mm 0.29 mm
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Valve Seat Repair

Machinist's
dye on seat

Tool: 45- Cutter
Purpose: make seating area

smooth and round

Measure Seating gear O.D.

Tool Vernier Caliper
Purpose: Check seat O.D.

against spec.

Machinist's
dye on seat

Purpose: increase O.D. of seat
area to spec.

Purpose: reduce O.D. of seat area

Measure Seat Width

Tool: Vernier Caliper
Purpose: check seat width

against sPec.

Machinist's
dye on seatTool: 45o Cutter

Purpose: increase width of seat
area beyond spec. to 67.5'Grind

Tool: 67.5" Cutter
Purpose: reduce seat width

fo spec.

Tools: Valve laPPer, grinding

comPound
Purpose: perfectlY match valve

and seat area; check
valve head for damage

FINISHED

:
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oRemove the oil
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pipe mounting bolt.Wobble Method

the valve

Valve gu ide

New valve

Cylinder, Piston

Cylinder Removal
.Remove the following parts before

removal.
Position the Crankshaft at TDC

Pistons
Upper and Lower Fairings
Fuel Tank
Coolant Draining
Radiator
Muffler
Carburetor
Camshaft Chain Tensioner
Cylinder Head Cover
Cylinder Head

.Remove the water pipe mounting bolts and take off the
pl pe.

Water Pipe Mounting Bolts

Mounting Bolts
Water Pipe

A. Cylinder
B. Mounting Bolt

C. Oil Pipe

cylinder and piston

for the #1 and #4

tRemove the cvlinder nuts from the rear of the cvlinder.

A. Cvlinder Nuts

oTake off the front chain guide, and remove the
cy linder.

t.

2.

A. Chain Guide
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Cyl inder lnstallation Notes
oApply a engine oil to the cylinder bores, and apply a

thin coat of a molybdenum disulfide grease to the
piston skirt.

rSlip piston bases (special tool) under the pistons to
hold them level.

A. Piston Base: 5700'l-149

.Replace the cylinder base gasket with a new one, and

install the gasket with the marked "up" side toward the

right.

A. Base Gasket B. UP Mark

oTorque the cylinder nuts after the cylinder head nuts
have been tightcned to the specified torque (see
Exploded View).

oAfter cylinder ihstallation,
sh own.

install the chain guide as

Chain Gu ide lnstallation

Pull the chain
Fit here
Chain Guide

Piston Removal
oRemove the piston pin snap ring from the outside of

each Piston.
oBe sure to place a clean cloth under the piston to

prevent the snap ring from falling into the crankcase.

t.

2.
3.

A. Cylinder B. Cylinder Nuts

I

tr.,

I



\. Snap Ring

.Remove the piston by pushing its piston pin out the
side that the snap ring was removed. Use piston pin
puller assembly (special tool), if the pin is tight.

r. Piston Pin Puller Assembly: 57001-910

oRemove the top and second rings with the piston rings
rliers (special tool). lf the special tool is not available,
:arefully spread the ring opening with your thumbs and
:hen push up on the opposite side of the ring to remove
t_

.Remove the 3-piece oil ring with your thumbs in the
same manner.
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Piston lnstal lation Note
oThe arrow on the Top of the piston must point toward

front.

A. Arrow B. Piston

oWhen installing a piston pin snap ring, compress it only
enough to install it and no more.

oDo not reuse snap rings, as removal weakens and
deforms them. Thev could fall out and score the
cylinder wall.

oPosition each piston ring so that the opening in the top
ring and oil ring steel rails are facing forwards, and the
second ring and oil ring expander openings face the
rear. The openings of the oil ring steel rails must be
about 30 - 40o of angle from the opening of the top
ring.

Piston Ring lnstallation

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

5.
6.
l.

\

Arrow Mark
Snap Ring
Piston Pin

\ Piston Rine Pliers: 57001-115
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olnstall the oil ring upper and lower steel rails. There is
no UP or DOWN to the rails. They can be installed
either way.

oDo not mix up the top and second rings. The top ring
is rectangular and symmetrical with respect to the
horizontal axis, and the second ring is not symmetrical.

oThe top and second rings must be installed with the
marked side facing up.

Cross Section of Piston Rings

Top
ring

Piston Ring End Gap
oPlace the piston ring inside the cylinder, using the

piston to locate the ring squarely in place. Set it close
to the bottom of the cylinder, where cylinder wear is
low.

oMeasure the gap between the ends of the ring with a
thickness gauge.

Piston Ring End Gap
Standard Service Limit

Top 0.15 - 0.30 mm 0.6 mm

Second 0.15 - 0.35 mm 0.65 mm

End Gap ll/lecurement

Cfl inder lnside Diameter
rSince there is a difference in cylinder wear in different

directions, take a side-to-side and a front-to-back
measurement at each of the 3 locations (total of 6
measurements) shown in the figure.

*lf any of the cylinder inside diameter measurements
exceeds the service limit, the cylinder will have to be
bored to oversize and then honed.

2nd
ring

Piston Ring, Piston Ring Groove Wear
oCheck for uneven groove wear by inspecting the ring

seati ng.
*The rings should fit perfectly parallel to the groove

surfaces. lf not, the piston must be replaced.
oWith the piston rings in their grooves, make several

measurements with a thickness gauge to determine
piston ri ng/groove clearance.

Piston Ring/Groove Clearance

Standard Service Limit

Top 0.03 - 0.07 mm 0.17 mm
Second 0.02 - 0.06 mm 0.16 mm

Piston Ring

2X600 "RN" mark
2X500 "R" mark

A. Thickness Gauge

orr
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Cylinder Inside Diameter Measurement

Cylinder Inside Diameter

Standard: 2X500 55.000 - 55'012 mm

2X600 60.000 - 60.012 mm and
less than 0.01 mm differ'
ence between any two
measurements

Service Limit:
2X500 55.10 mm
2X600 60.10 mm

or 0.05 mm difference be-
tween any two measure-
ment3.

Piston Diameter
oMeasure the outside diameter of each piston 5 mm up

from the bottom of the piston at a right angle to the
direction of the piston pin.

*lf the measurement is under the service limit, replace
the piston.

Piston Diameter

Standard Service Limit

ZX50O 54942 - 54.957 mm 54.80 mm

2X600 59942 - 59.957 mm 59.80 mm
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Piston Diameter Measurement

Boring, Honing
When boring and honing a cylinder, note the

following:
oThere is one size of oversize piston available' Oversize

piston require oversize ring.
Oversize Piston and Ring

0.5 mm Oversize
oBefore boring a cylinder, first measure the exact

diameter of the oversize piston, and then, according to
the standard clearance in the Service Data Section,
determine the rebore diameter. However, if the
amount of boring necessary would make the inside

diameter greater than 0.5 mm oversize, the cylinder
block must be replaced.

oCvlinder inside diameter must not vary more than 0'01
mm at any point.

oBe warv of measurements taken immediately after
boring since the heat affects cylinder diameter.

oln the case of a rebored cylinder and oversize piston,

the service limit for the cylinder is the diameter that
the cylinder was bored to plus 0.1 mm and the service

limit for the piston is the oversize piston original
diameter minus 0.15 mm' lf the exact figure for the
rebored diameter is unknown, it can be roughly
determined by measuring the diameter at the base of

the cylinder.
oNever separate the liner from the cylinder, because the

top surface of cylinder and liner is machined at the

factory as an assemblY.

Carburetor Holder

Ca rbu reto r H ol der I nstal I ati on
olnstall the carburetor holders so that the projections

face upwards and align with the cylinder head marks.

20 rnrn | 10 mm
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A. Holder Proiection B. Mark

rlnstall the holder clamps as shown being careful of the
screw oosition and the screw head direction.

Carburetor Holder Clamps Installation

olnstall the clamp screws horizontal. Or the screws
could come in contact with the vacuum adiusting
screws, resulting in an unsafe riding condition.

Muffler

Muffler Removal
oRemove the lower fairing (see Fairings in Frame

chapter).
.Drain the coolant (see Coolant Draining in Cooling

System chapter).
oRemove the radiator (see Radiator, Radiator Fan

Removal in Cooling System chapter).
oloosen the clamps securing the muffler connecting

pipe to the mufflers.

A. Mufflers B. Connecting Pipe

oRemove the exhaust pipe holder nuts, and slide the
holder off its cvlinder head studs.

A. Exhaust Pipe Holders B. Split Keepers

oRemove the split keeper.
oRemove the muffler mounting bolt at the rear footpeg

b rac ket.

A. Footpeg Bracket B. Muffler

.Pull the muffler toward the front, and separate the left
and right mufflers, and then remove each muffler.

O(
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t#t

llll]Jlll
cDo not damage the oil cooler core with the muffler.

oRemove the exhaust pipe holders and gaskets.

Muffler lnstallation Note
cReplace the muffler connecting pipe gasket with a new
one, if necessary,

/ffi'::r'
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Clutch
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5.2 EXPLODED VIEWS
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M : Apdy molybdenum disulfide grease.

G : Apply high temperature grease.

O : Apply engine oil.
SS: Apply silicone sealant (Kawasaki Bond: 56019'1201

T1 : 135 N-m (14 kg-m, 100 ft-lbl

T2: 8.8 N-m (0.9 kg-m,78 in-lbl

T3: 6.9 N-m (0.7 kg-m,61 in-lb)
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Specifications

SpecialTools

Along with common hand tools, the following more
specialized tools are required for complete clutch
servicing.

Holden 57001-305 Pressure Cable Luber: K56019-021

r Glutch Holder: 57001-1243

1 This is newly available instead of Holder: 57001-305.

Item Standard Service Limit

Clutch: Clutch lever play

Clutch spring free length

Friction plate thickness

Friction and steel plate warp

2-3mm

32.6 mm

2.9 - 3.1 mm

Less than 0.2 mm

31.7 mm

2.8 mm

0.3 mm

Kawasaki Bond (Silicone Sealantl: 56019-120



5-4 CLUTCH

Clutch

Due to the friction plate wear and clutch cable

stretch over a long period of use, the clutch must be

adiusted in accordance with the Periodic Maintenance
Chart.

oTo avoid a serious burn, never touch the engine or ex'

haust pipe during clutch adjustment'

Clutch Adjustment Check
oPull the clutch lever just enough

ptay.
oMeasure the gap between the

bracket.

to take up the free

lever and the lever

A. Fairing Mounting Screw C. Rear Fairing Stay
B. Stay Mounting Screws

lloosen the lower cable adjusting nuts at the clutch
cover as far as they will go.

A. Dust Cover
B. Adjusting Nuts

C. Clutch Cable
D. Clutch CoverA. Clutch Lever Free Play

B. Adluster
2 - 3 mm C. Locknut

*lf the gap is too wide, the clutch may not release fully.
lf the gap is too narrow, the clutch may not engage
fully. In either case, adjust the clutch.

Clutch Adiustment
oloosen the knurled locknut at the clutch lever.
oTurn the adiuster so that the clutch lever will have

2 - 3 mm of play.
oTighten the locknut.
*lf it cannot be done, use the adjusting nuts at the lower

end of the cable.
oOn the right side, remove the fairing mounting screw

shown and the fairing stay mounting screws, and take

off the rear fairing stay.

oLoosen the knurled locknut at the clutch lever.
.Turn in the adiuster so that 5 - 6 mm of threads are

visible.

A. Locknut
B. Adjuster

C.5-6mm

oPull the clutch cable tight and tighten the lower cable
adlusting nuts against the bracket.

.Turn the adiuster at the clutch lever until the free play

is correct. At this time, check that-the clutch release
lever to clutch cable ansle is 80 - 90".

(
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{. Release Lever
B. 80 - 90"

C. Clutch Cable

*lf the clutch cannot be adjusted by this method,
inspect the clutch parts.

oTighten the knurled locknut at the clutch lever.

NOTE

Be sure that the outer cable end at the clutch lever is
fully seated in the adjuster at the clutch lever, or it
could slip into place later, creating enough cable
play to prevent clutch disengagement.

rAfter the adjustment is made, start the engine and
check that the clutch does not slio and that it releases
Drooenv.

Clutch Release

Do not remove the clutch release shaft unless it is
absolutely necessary. lf removed, you must replace the
oil seal with a new one.

oRemove the fairing stay before removing the clutch
release lever (see Clutch Ad justment) .

oloosen the nuts, and slide the lower end of the clutch
cable to give the cable plenty of play.

.Loosen the knurled locknut at the clutch lever, and
screw in the adjuster.

.Line up the slots in the clutch lever, knurled locknut,
and adjuster, and then free the cable from the lever.

\, Adjuster
B. Slot

CLUTCH 5-5

.Free the clutch inner cable tip from the clutch release
I ever.

oRemove the positioning bolt.
oTurn the release lever counterclockwise as shown, and

then pull out the release lever with its shaft.

A. Release Lever
B. Positioning Bolt

C. Turn Counterclockwise

Clutch Release Lever lnstallation Notes
.Release lever installation is the reverse of removal .

Lever Removal

m,'"gt.1

olnstall a new oil seal always when
release shaft.

oApply high temPerature grease to
the upper ride of the clutch cover.

oApply oil to the bearings in the
cover.

.Apply oil to the release shaft.

removing the clutch

the oil seal lips on

hole of the clutch

l#t

I CAUTION '
t#'

oWhen inserting the release shaft, be careful not remove

the spring of the oil seal.

oCheck the clearance between the release lever and
the clutch cover, and install the positioning bolt.

oTighten the positioning bolt to the specified torque
(see Exploded View).

rMake sure the release shaft turns smoothly after

torquing the positioning bolt.

A.Clearancel -3mm
B. Release Lever

C. Knurled Locknut C. Clutch Cover
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Clutch Cover Removal
.Drain the engine oil (see Engine Oil Change

Lubrication System chaPter).
oRemove the lower fairing (see Lower Fairing

Clutch Removal
.Remove the clutch cover.
.Remove the clutch spring bolts, washers, and springs;

then take off the clutch spring plate with the bearing
and pusher.

in Engine

Removal

A. Clutch Spring Bolt
B. Washer
C. Bearing

D. Pusher
E. Clutch SPring Plate

in Frame chapter).
oRemove the clutch cabie lower end fronr the clutch

cover.
oRemove the clutch cover bolts and take off the cover.

oDo not remove the clutch release shaft for clutch cover
removal. Clutch release shaft removal damages the oil
seal in the clutch cover necessitating the oil seal re'
placement.

Clutch Cover lnstallation Note
oReplace the clutch cover gasket with a new one.
oApply silicone sealant (sealant) to the mating surfaceas

shown.

1. Silicone Sealant (Kawasaki Bond: 56019-120)

oClamp the pick-up coil wire as shown.

oRemove the friction plates and steel plates as a set.
oRemove the clutch hub nut. When loosening the hub

nut, use the clutch holder (special tool) to keep the
clutch hub from turning as shown.

A. Right Footpeg C' Hub Nut
B. Holder: 57001-305,1243 D. Clutch Hub

A. Pick-up Coil Wire

oTighten the clutch cover
(see Exploded View).

B. Clamps

bolts to the

oRemove the thrust washer, clutch hub, washer, clutch
housing, needle bearing, collar, and spacer.

Clutch I nstallation Notes
rClutch installation is the reverse of removal.
attention to the following items.

specified torque Pay

cr
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Clutch Parts

L

1. Spacer
2. Needle Bearing
3. Collar
4. Clutch Housing
5. Washer
6. Clutch Hub
7. Friction Plate
8. Steel Plate

9. Washer
10. Hub Nut
1 1. Pusher'12. Bearing
13. Spring Plate
14. Clutch Spring
15. Bolt

olnstall the spacer with the chamfered side facing
inwards.

oDiscard the used hub nut, and install a new nut.
olnstall the clutch holder (special tool: 57001-305,

1243) to keep the clutch hub from turning and tighten
the clutch hub nut to the specified torque (see Ex-
ploded View).

olnstall the friction plates and steel plates, starting with
a friction plate and alternating them.

olf new dry steel plates and friction plates are installed,
apply engine oil to the surfaces of each plate to avoid
clutch plate seizure.

oTighten the clutch spring bolts to the specified torque
(see Exploded View).

Friction Plate Wear, Damage lnspection
rVisually inspect the frictlon plates to see if they show

any signs of seizure, overheating, or uneven wear.
*lf any plates show signs of damage, replace the friction

plates and steel plates as a set.
.Measure the thickness of the friction plates at several

points (see Specifications).
ilf any of the measurements is less thdh the service

limit, replace the friction plate.

CLUTCH 5.7

A. Friction Plate

Plate Thicknecs

Standard: 2.9 - 3.1 mm
Service Limit: 2.8 mm

Friction or Steel Plate Warp lnspection
.Place each friction plate or steel plate on a surface

plate, and measure the gap between the surface plate
and each friction plate or steel plate. The gap is the
amount of friction or steel plate warp.

*lf any plate is warped over the service limit, replace it
with a new one.

Friction and Steel Plate Warp
Standard: less than 0.2 mm
Service Limit: 0.3 mm

I
qYd
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A. Friction or Steel Plate B. Thickness Gauge



5.8 CLUTCH

Clutch Spring Free Length Measurement
.Since the spring becomes shorter as it weakens, check
its free length to determine its condition.

*lf any of the springs is shorter than the service limit, it
must be replaced.

A. Clutch Spring

rtch Spring Free Length

Standard: 32.6 mm

Service Limit: 31 '7 mm

Clutch Hub Spline lnsPection
oVisually inspect where the teeth on the steel plates

wear against the splines of the clutch hub.
*lf there are notches worn into the splines, replace the

clutch hub. Also, replace the steel plates if their teeth

are damaged.

A. Clutch Hub Spline

Clutch Housing Finger lnsPection
oVisually inspect the fingers of the clutch housing where

the tangs of the friction plates hit them'
*lf they are badly worn or if there are grooves cut wnere

the tangs hit' replace the housing' Also, replace the

friction plates if their tangs are damaged'

A. Clutch Housing Finger B. Friction Plate Tang
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6.2 ENGINE LUBRICATION SYSTEM

Exploded View

1. Relief Valve
2. Oil Pressure Switch
L : Apply a non-permanent locking agsnt to the

threads.
SS : Apply silicone sealant (Kawasaki Bond: 56019-1201

to the threads.
T1 : 15 N-m (1.5 kg-m, 11 ft-lb)
T2z2O N-m (2.0 kg-m,14.5 ft-lbl
T3z 12 N-m (1.2 kg-m, 104 in-lbl
T4z 25 N-m (2.5 kg-m, 18 ft-lbl
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ENGINE LUBRICATION 6.3

Engine Oil Flow Chart

1. Oil Pump
2. Bypass Valve
3. Oil Filter
4. Output Shaft Needle Bearing
5. Drive Shaft Needle Bearing
6. Secondary Gear Shaft Needle Bearing
7. Relief Valve
8. OilCooler
9. Primary Chain

10. Crankshaft
11. Connecting Rod
12. Oil Pipe
13. Inlet Rocker Arm
14. Exhaust Rocker Arm
15. lnlet Camshaft
16. Exhaust Camshaft
17. Oil Pipe (Cylinder Head)



64 ENGINE LUBRICATION SYSTEM

Specifications

Special Tools

Along with common hand tools, the following more
specialized tools are required for complete engine
lubrication system servicing.

Oil Pressure Gauge: 57001.164

Oil Pressure Gauge Adapter : 57001'1188

Sealant

Kawaraki Bond (silicone Sealantl: 56019'120

Item Standard

Engine oil: Grade

Viscosity

Required amount

Level

Relief valve opening pressure

Oil Pressure @4,000 r/min (rpm),

oil temp. 80"C (176" F)

SE or SF class

SAE 10W40, 10W50, 20W40, or 20W50

2.6 L (when filter is not removed)

3.0 L (when filter is removed)

Between upper and lower levels

430 - 590 kPa (4.4 * 6.0 kg/cm'�, 63 - 85 psi)

216 - 275 kPa (2.2'2.8 kg/cm2, 31 - 40 psi)
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Engine Oil and Filter

Motorcycle operation with insufficient, deteriorated, or
contaminated engine oil will cause accelerated wear and
may result in engine or transmission seizure, accident,
and inju ry.

Engine Oil Level lnspection
olf the oil has just been changed, start the engine and
run it for several minutes at idle speed. This fills
:he oil filter with oil. Stop the engine, then wait
several minutes u ntil the oil settles.

Racing the engine before the oil reaches every part can
cause engine seizure,

olf the motorcycle has just been used, wait several
minutes for all the oil to drain down.

oSituate the motorcycle so that it is perpendicular to the
ground, and check the engine oil level through the oil
level gauge.

rThe oil level should come up between the upper and
lower level lines.

rlf the oil level is too high, remove the excess oil, using a
syringe or some other suitable device.

rlf the oil level is too low, add the correct amount of oil
through the oil filler opening. Use the same type and
make of oil that is already in the engine.

NOTE

lf the engine oil type and make are unknown, use any
brand of the specified oil to top up the level in pre'
ference to running the engine with the oil level low.
Then at your earliest convenience, change the oil
completely.

A. Upper Level
B. Lower Level

ENGINE SYSTEM 6-5

olf the engine oil gets extremely low or if the oil pump
or oil passages clog up or otherwise do not function
properly, the oil pressure warning light will light. lf
this light stays on when the engine is running above
idle speed, stop the engine immediately and find the
cau se.

Engine Oil and/or Filter Change
.Remove the lower fairing.
oWarm up the engine so that the oil will pick up any

sediment and drain easily. Then stop the engine.
oWith the motorc)'cle up on its center stand, place an oil

pan beneath the engine.
.Remove the engine drain plug, and let the oil drain

comp letely.

A. Drain Plug B. Oil Filter Mounting Bolt

rlf the oil filter is to be changed, replace it with a new
one (see Oil Filter and Mounting Bolt Removal and
Installation Notes) .

oCheck the gasket at the drain plug for damage.
*Replace the gasket with a new one if it is damaged.
oAfter the oil has completely drained out, install the

drain plug with the gasket, and tighten it to the
specified torque (see Exploded View).

oFill the engine with a good quality motor oil specified
in the table.

oCheck the oil level.

LUBRICATION

ml

oil
Grade: SE oi SF class
Viscosity: SAE 10W40,10W50,

20W40, or 20W50
Required Amount

When filter is not removed: 2.6 L
When filter is removed: 3.0 L

C. Oil Filler Opening Cap



6-6 ENGINE LUBRICATION SYSTEM

Oii Filter and Mounting Bolt Removal
oRemove the lower fairing.
oWith the motorcycle up on its center stand, place an oil

pan beneath the engine.
.Unscrew the oil filter mounting bolt and drop out the
fi I ter.

eHolding the filter steady, turn the mounting bolt to
work the filter free and take the filter off the bolt.

oRemove the flat washer, spring, and oil fence, then pull
the filter cover off the bolt.

oThe oil filter bypass valve is assembled in the mounting
bolt.

Oil Filter and Mounting Bolt lnstallation Notes
oCheck that the O-rings are in good condition.
*lf they are damaged, replace them with new ones.

Oil Filter and Mounting Bolt Installation

Mounting Bolt
Filter Cover
Fi I ter
Oil Fence
O-rings

( | ncluding Bypass Valve)

oApply oil to the mounting bolt, turn the filter or the
mounting bolt to work the filter into place. Be careful
that the filter grommets do not slip out of place.

olnstall the oil filter and tighten the mounting bolt to
the specified torque (see Exploded View).

oAdd engine oil. (see Oil Level Inspection).

B ypass Va lve D isassem bly
oRemove the oil filter. Oil draining is not necessary.
oDrive the retaining pin out of the filter mounting bolt.
oDrop out the spring and the bypass valve steel ball.

Bypass Valve Assembly
.Drop the bypass valve steel ball into the filter mountjng

bolt.
oPut the spring into the mounting bolt and compress it

beyond the small hole.
oDrive the retaining pin into the small hole to hold the

sp rl ng.
olnstall the oil filter.

Bypass Valve Cleaning and lnspection
.Remove the oil filter.
oDisassemble the bypass valve.
.Clean the bypass valve parts in a high flash-point

so lvent.

oClean the parts in a well-ventilated area, and take care
that there is no spark or flame anywhere near the
working area. Because of the danger of highly flam-
mable liquids, do not use gasoline or low flash-point
solvent.

oVisually inspect the bypass valve parts.
*lf there is any damaged part, replace it.

@.
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1.
2.

4.

5.

Oil Pan

Oil Pan Removal
oDrain the engine oil.
oRemove the oil filter:
oRemove the mufflers (see

Top End chapter).
oRemove the banio bolts at

Muffler removal in Engine

the ends of both oil cooler
n oses.

oRemove the bolt and lockwasher, and free the lead
from the oil oressure switch.

o-o

A. Turn the filter. B. Grommet
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ENGINE LUBRICATION SYSTEM 6-7

A. O-Ring
B. Oil Pan

C. Relief Valve

oFit the oil passage O-rings on the lower crankcase.
Replace the O-rings with new ones, if deteriorated or
damaged. The flat side of the O-ring must face down.

\. Oil Pan B. Oil Pressure Switch

.Remove the oil pan bolts, and pull the oil pan off the
c ran kcase.

Relief Valve Removal
.Remove the oil pan.
oUnscrew the oil pressure relief valve from the oil pan'

A. Relief Valve B. Oil Pan

A. O-Rings
B. Oil Pump

C. Crankcase
D. Flat Side

I
ri
i

oReplace the oil pan gasket with a new one'
oTighten the oil pan bolts to the specified torque (see

Exploded View).

Relief Valve lnstallation Nate
.Apply a non-Permanent locking

thread, and tighten the valve to
(see Exploded View).

agent on the !'alve

the specified torque

Oil Pan lnstallation Notes
oCheck that the O-ring and oil pressure relief valve are in

place.

Oil Pump

Oil Pump Removal
oRemove the oil pan.
.Remove the clutch (see Clutch Removal in clutch

chapter).
.Remove the mounting bolt and screws, and remove the

bearing stop.



6€ ENGINE LUBRICATION SYSTEM

A. Screws
B. Bolt

D. Secondary Shaft Gear
E. Oil Pump

A. Circlip
B. Washer
C. Oil Pump Cover

Pin s
Outer Rotor

D. Pump Gear
E. Pin
F. Oil PumpC. Bearing Stop

oPull the oil pump into the crankcase, and take off the
pump. There are two knock, pins on the cran<case.

Oil Pump lnstallation Notes
oFill the oil pump with engine oil for initial lubrication.
oCheck to see that the knock pins are in place.
oStake each oil pump screw head with a puncn ro
prevent loosening.

A. Secondary Shaft Gear B. Knock Pins

Oil Pump Disassembly
lRemove the oil pump.
.Remove the circlip with circlip pliers (special tool),

and remove the washer on the pump shaft end.
rSlide the shaft through the oil pump gear lust far

enough to take out the pin, and then remove the gear
from the shaft.

oRemove thc oil pump cover screws, and take off the
cover and gasKet.

oPull the oil pump shaft, pin, inner rotor, and outer
rotor from th e p um p.

Oil Pump ,^
o@-'

\*4

'1.

z-
3. Inner Rotor
4. Shaft

Oil Pump Assembly Note
oAfter completing the oil pump assembly, check that

the rotor shaft and rotor turn smoothly.

Oi I Pressu re Measurement

NOTE

olf relief valve opening pressure measurement is
necessary, measure the oil pressure before the engine is
warmed up.

oMeasure the relief valve opening pressure when the
engine is cold.

oRemove the lower fairing.
oRemove the oil passage plug.
olnstall oil pressure gauge 57001-164 and adapter

57001-1 188.

A'

I ir
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A. Oil Pressure Gauge: 51001'164
B. Adapter: 57001 -1 1 88
C. PIug

ostart the engine, and read the oil pressure gauge while
running the engine at various speeds. A normal relief
valve keeps the maximum oil pressure between the
specified values.

Relief Valve Opening Pressure

430 ,- 590 kPa
(4.4 - 6.0 ks/cm2 ,63 - 85 Psi)

oStop the engine.
oRemove the oil pressure gauge and adapter.
olnstall the oil passage plug.
*lf the reading exceeds the standard by very much, the

relief valve is stuck in its closed position.
*lf the reading is much lower than the standard, the

relief valve may be stuck open, or there may be other
damage in the lubrication system. Stop the engine
immediately and find the cause.

oMeasure the oil pressure at normal operatlng
temperature.

oWarm up the engine, and then stop the engine.
olnstall the oil pressure gauge and adapter as shown

above.

olf the oil passage plug is removed while the engine is
warm, hot engine oil will drain through the oil passage;
take care against burns.

oStart the engine again.
oRun the engine at the specified speed, and read the oil

pressure gauge.
*lf the oil pressure is significantly below the specifi-

cation, inspect the oil pump and relief valve.

Oil Pressure

216 - 275 kPa Q.2 - 2.8 kglcm2, 31 - 40 psi)

@4,000 r/min (rpm),80oc (176"F) of oiltemp.

ENGINE LUBRICATION SYSTEM 6-9

*lf the oil pump and relief valve are not at fault, inspect
the rest of the lubrication system.

Oil Pump lnspection
.Disassemble the oil pump.
rVisually inspect the oil pump body, outer and inner

rotors, and covers.
rlf there is any damage or uneven wear, replace the

rotors or the oil PumP assemblY.

Relief Valve I nspection
oRemove the relief valve.
oCheck to see if the steel ball inside the valve slides

smoothly when pushing it in with a wooden or other
soft rod. and see if it comes back to its seat by valve

spring pressure.

NOTE

olnspect the valve in its assembled state. Disassembly
and assembly may change the valve performance.

*lf any rough spots are found during above inspection,
wash the valve clean with a high flash-point solvent and

blow out any-foreign particles that may be in the valve

with compressed air.

oClean the parts in a well-ventilated area, and take care

that there is no spark or flame anywhere near the

working area. Because of the danger of highly

flammable liquids, do not use gasoline or low flash'
point solvents.

*lf cleaning does not solve the problem, replace the

relief valve as an assembly. The relief valve is precision

made with no allowance for replacement of individual
parts.
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ENGINE REMOVAL/INSTALLATION

Eng i ne Rem oval /lnstallation
llable of Gontents

Exploded View.

En gine Removal/l nstal lation

Engine Removal

Engine lnstallation

7-2

7-3

7-3

7-3



7.2 ENGINE REMOVAL/INSTALLATION

Exploded View
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T1: 34 N-m (3.5 kg'm,25 ft'lbl
T2: 25 N-m (2.5 kg'm, 18 ft-lb)
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Engine Removal/l nstallation

Engine Removal
oDrain the engine oil (see Engine Oil Change in Engine

Lubrication System chapter).
oRemove the lower fairing (see Lower Fairing Removal

in Frame chapter) .
.Drain the coolant (see Coolant Change in Cooling
System chapter).

.Remove the following parts.
Seat
Side Covers
Fuel Tank
Upper Fairing
lgnition Coils
Thermostat Housing
Vacuum Switch Valve (Clean
only)
Radiator
Muffler
Oil Cooler
Carbu retors
Engine Sprocket
Fairing Stay (Both Side)
Horns with Bracket

Air Svstem: US model

oDisconnect wiring from the engine components, and
free them from the clamos.

Starter Motor Wire Terminal with neutral wire
Oil Pressure Switch Wire Terminal
Alternator Wire Connector
Side Stand Switch Connector
Pick-up Coil Wire Connector
Battery Ground Wire

oRemove the frame down tube mounting bolts and
front engine mounting bolt. Take out the down tubes.

A. Down Tube Mounting Bolts
B. Down Tube

ENGINE REMOVAL/INSTALLATION 7.3

A. Down Tube Mounting Bolts
B. Down Tube
C. Front Engine Mounting Bolt

oRemove the engine mounting bolts. Support the
engine before sliding out the engine mounting bolts.

A. Engine Mounting Bolts B. Frame

Engine lnstallation
oEngine installation is the reverse of removal. Pay

attention to the following items.
oWhen installing the rear lower engine mounting bolt, do

not forget the collar at the right side of the crankcase.
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7.4 ENGINE REMOVAL/INSTALLATION

A. Mounting Bolt B. Collar

oConnect the horn wire connectors and install the horns
with bracket before muffler installation.

A. Horn
B. Bracket

C. Conncctttts

oTighten the engine mounting bolts, down tube
mounting bolts to the specified torque.

oFill the engine with engine oil (see Engine Oil Change
in Engine Lubrication System chapter).

oFill the engine with coolant (see Coolant Change in
Cool ing System chapter).

oAdjust the throttle cables.
oAdjust the choke cable.
oAdjust the drive chain.

3



CRANKSHAFT/TRANSMISSION 8.1

Exploded View. .
Specifications.....
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Crankcase Assembly
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Crankshaft Removal
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Connecting Rod lnstallation Notes . . . . .
Crankshaft/Connecting Bod

Cleaning
Connecting Rod Bend
Connecting Rod Twist
Connecting Rod Big End Side

Clearance
Connecting Rod Big End Bearing
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Crankshaft Runout
Crankshaft Main Bearing lnsert/

Journal Wear .
Crankshaft Side Clearance . . .
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Starter Motor Clutch
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8.2 CRANKSHAFT/TRANSMISSION

Exploded View
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CRAN KSHAFT/TRANSM ISSION 8.3
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Late Model wut
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1. Crankcare Boltr (8 mm Dia.l
2. Grankcare Boltr (6 mm Dia.)
3. NeutralSwitch
SS: Apply silicone sealant (Kawasaki Bond: 56019-

120l-.
LG : Apply liquid gpsket - blgck (Kawasaki Bond:

92104-1003) to the upper and lower case mating
surfac,e.

G : Apply a high-temperature grease.
L : Apply a non-permanent locking agent to the threads.
O : Apply engine oil to the surface.
st : stake the fagtener.

ta

#*
\q"

CI9
s

T1: 36 N-m (3.7 ks-m, 27 ft-lb)
Tzt 12 N-m (1.2 kg'm,104 in-lb)
T3: 25 N-m (2.5 kg-m, 18 ft-lb)
T4: 59 N-m (6.0 kg-m, 54 ft-lb)
T5: 34 N-m (3.5 kg-m,25 ft-lb)
T6: 9.8 N-m (1.0 kg-m,87 in-lb)
T7: 15 N-m (1.5 kg-m, 11 ft-lb)
T8: 27 N-m (2.8 ks-m,20 ft-lb)
T9: 20 N-m (2.0 kg-m, 14.5 ft-lb)
T10:'23 N-m (2.3 kg-m, 16.5 ft-lb)
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84 CRANKSHAFT/TRANSM ISSION

Specifications

Item Standard Service Limit

Grankshaft, Connecting Rods:
Connecting rod bend
Connecting rod twist
Connecting rod big end side clearance

Connecting rod big end bearing

i nsert/cran kpin clearance

Crankpin diameter:

None
n
v

big end bore diameter:

None

Connecting rod big end bearing

insert thickness: Blue

Black

Brown

Marking

Connecting rod

Marking

o.;:0.33 mm

0.035 - 0.059 mm

32.984 - 33.000 mm
32.984 - 32.992 mm
32,993 - 33.000 mm
36.000 - 36.016 mm
36.000 - 36.008 mm
36.009 - 36.016 mm

1.489 - 1.494 mm
1.485 - 1.490 mm
1.480 - 1.485 mm

0.2/100 mm

0.2/100 mm

0.5 mm

0.10 mm

32.97 mm

Connecting rod big end begring insert selection:

Con-rod Big End
Bore Diameter

Marking

Crankpin Diameter
Marking

Bearing Insert

Size Color Part Number

a\ None B lue 1 3034-1 067

None None
Black 13034-1068a\ a\

None o Brown 13034-1069

Crankshaft runout

Crankshaft main bearing insert/
journal clearance

Crankshaft main journal diameter:

Marking 
None

1

Crankcase main bearing bore diameter:

Marking 
o

None

0.014 - 0.038 mm
31.984 - 32.000 mm
31.984 - 31.992 mm
31.993 - 32.000 mm
36.000 - 36.016 mm
36.000 - 36.008 mm
36.009 - 36.016 mm

0.05 mm TIR

0.08 mm

31.96 mm



CRANKSHAFT/TRANS|IVI ISSION 8.5

Item Standard Service Limit

Crankshaft main bearing insert thickness:

Blue

Black

Brown

1.999 - 2.003 mm

1.995 - 1.999 mm

1.991 - 1.995 mm

Crankshaft main bearing insert selection:

*The bearing inserts for Nos.2 and 4 iournals have an oil groove'

Crankcase Main
Bearing Bore

Diameter Marking

Crankshaft Main
Journal Diameter

Marking

Bearing Insert*

Size Color Part Number Journal Nos.

1 Brown
13034-1016 2,4
13034-1066 1,3,5

r) None
B lack

13034-1017 2,4

None 1 1 3034-1 065 1,3,5

None None Blue
13034-1018 2,4
1 3034-1 064 1,3,5

Cran kshaft side clearance 0.05 - 0.20 mm 0.40 mm

Transmission:

Gear backlash

Gear shift fork groove width

Shift fork ear thickness

Shift fork guide pin diameter

Shift drum groove width

0 - 0.17 mm

5.05 - 5.15 mm

4.9 - 5.0 mm

7.9 - 8.0 mm

8.05 - 8.20 mm

0.25 mm

5.3 mm

4.8 mm

7.8 mm

8.3 mm

Primary Reduction:

Secondary shift gear/Clutch housing

gear backlash

Primary chain 20 link length

0.03 - 0.10 mm

190.5 - 190.8 mm

0.14 mm

193.4 mm



8{ CRANKSHAFT/TRANSM ISSION

Special Tools

Along with common hand tools and precision instru-
ment specialized tools are required for complete crank-
shaft/transm ission servicing.

Circlip Plierr: 57001-144

Bearing Puller: 57001.135

Oif Seaf Guider 57001-264

Bearing Puller Adapter: 57001.136

Rotol Holden 57001-308

Gear Pusher: 57001-319

Bearing Drive Set: 57001-1129

7:1..

Bearing Driver: 57001.382

Bearing Driver: 57001-297

Sealant

Kawasaki Bond (Liquid Gasket-Black): 92104'1003

Kawaraki Bond (Silicone Sealant): 56019-120

.R
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Crankcase Splitting

Crankcase Splitting
oRemove the engine (see Engine Removal/lnstallation

chapter).
aSet the engine on a clean surface or, preferably, mount

it on an engine stand to hold the engine steady while
parts are being removed.

NOTE

olf the engine is to be mounted on the Kawaski engine
stand, the upper crankcase half bolts shown must be'
removed before mounting the engine.

I . Remove these bolts first

oRemove the following parts from the engine.
Water Pump and Hose (see Water Pump Removal in
Cooling System chapter)
Water Pioe
Oil Pipe
Starter Motor (see Starter Motor Removal in
Electrical System chapter)
External Shift Mechanism Cover
Alternator Cover
Shift Arm and Shift Shaft Assemblv
Timing Rotor

oHolding the alternator rotor steady with the rotor
holder (special tool), remove the secondary shaft nut.

CRANKSHAFT/TRANSMISSION 8.7

oRemove the alternator rotor and stator (see Alternator
Removal in Electrical chapter).

oRemove the following parts only if the crankshaft is to
be removed.

Cvlinder Head
Cvlinder
Pistons

oRemove the clutch only if the transmission drive shaft
assembly is to be disassembled.

oRemove the upper crankcase half bolts (12, or 9 if
3 were removed just after engine removal).

oTurn the engine upside down.
.Remove the oil filter mounting bolt, oil filter, and large

O-ring.
oRemove the oil pan bolts (10), and remove the oil pan,

gasket, large O-ring, and oil passage O-ring (3).

A. Oil Passage "O" Rings

aRemove the secondarr
and remove the stop.

shaft bearing stop screws (2),

A. Bearing Stop Screws
B. Oil Pumo Bolt

C. Oil Pump

.Remove th engine oil pump bolt, and take off the
engine oil pump. There are two knock pins.

oRemove the primary chain tensioner bolt, spring, and
oin as a set.A. Rotor Holder: 57001-308 B. Secondarv Shaft Nut
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oTap the secondary
crankcase until the

shaft from the left side of the
right bearing comes out of the case.

A. Pry Points

Crankcase Assembly

NOTE

oThe upper and lower crankcase halves are machined at
the factory as an assembly, so the crankcase halves
must be replaced as a set.

oAssembly is the reverse of splitting. Be careful of the
following items.

oWith a high flash-point solvent, clean off the mating
surfaces of the crankcase halves and wipe dry.

oWhen installing the output and drive shafts, the
crankcase set pins must go into the holes in the needle
bearing outer races, and the set rings must fit into the
grooves in the ball bearings.

A. Set Pins
B. Set Rings
C. Upper Crankcase Half Right Side
D. Upper Crankcase Half Left Side

oMake sure the crankcase set pins are properly aligned to

avoid damage to the crankcases upon installation.

A. Secondary Shaft
B. Starter Motor CIutch Assembly

oHolding the secondary sprocket and starter motor
clutch assembly, pull out the secondary shaft.

.Remove the 6 mm and 8 mm lower crankcase half
bolts, pry the four points shown to split the two
crankcase halves apart, and lift off the lower crankcase
half.

el\ r,
,, r+il

A. Primary Chain Tensioner Bolt

A.6 mm Bolt B. 8 mm bolt

r. i



oCheck that the knock pins (2) are in place.
oPut the starter motor clutch gear into the

sprocket and starter motor clutch assembly.
oFit the primary chain on the secondary

CRANKSHAFT/TRANSMISSION 8.9

olf liquid gasket and silicone sealant adheres to any areas
not indicated, the engine oil passages may be obstruc-
ted, causing engine seizure,

oCheck to seQ that the shift drum is in the neutral
position, that is, the neutral positioning pin fits into

the neutral detent on the operating plate'

A. Neutral Positioning Pin
B. Neutral Detent

C. Operating Plate

oWhen fitting the lower crankcase half on the upper
crankcase half, each shift fork must fit in its gear
groove. Insert the breather tube end into the hole
in the lower crankcase half .

I

f
i;

secondary

sproc Ket.

A. Primarv Chain C. Secondary Sprocket
B. Starter Motor Clutch AssemblY

oApply a little engine oil to the transmission gears, ball

bearings, shift drum, and crankshaft main bearlng

i n serts.
oApply liquid gasket - black and silicone sealant as

shown in the figure below.

Lower Crankcase Half 6i1

1. Liquid Gasket - Black (Kawasaki Bond: 92104-1003)
2. Silicone Sealant (Kawasaki Bond: 56019-120)

Apply silicone sealant upon liquid gasket.

oLoosely tighten all lower crankcase half bolts to a snug
fi r.

oFollowing the sequence numbers on the lower crank-
case half, tighten the 8 mm bolts first to about one
half of the specified torque, and finally to the specified
torque in the same sequence (see Exploded View) .

i

i

A. Hole
B. Lower Crankcase Half

C. Breather Tube
D. Upper Crankcase Half

.ffi
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Lower Crankcase Half

Sequence numbers of
8 mm bolts

6 mm bolts

Upper Crankcase Half

2.6mm

oTighten the 6 mm bolts on the upper crankcase half to
the specified torque (see Exploded View).

oTighten the 6 mm bolts on the lower crankcase half
to the spccified torque (see Exploded View) .

.After tightening all crankcase bolts, check the
following items.

oDrive shaft and output shaft turn freely.
oWhile spinning the output shaft, shift the transmission

smoothly from 1st to 6th gear, and back.
oUnless the output shaft is turning, the transmission

cannot be shifted to 2nd gear or other higher gear
positions.

Crankshaft/Connecti n g Rods

Crankshaft Removal
oRemove the engine.
oRemove the cylinder head, cylinder and pistons.
oSDlit the crankcase.
oTake out the crankshaft.

Cran kshaft I nstal lation N otes
olf the crankshaft or bearing inserts are replaced with

new ones, check the clearances with plastigage
to be sure the correct bearing inserts are installed.

.lnspect the oil seals at the crankshaft ends, and replace
if necessary. Apply a high temperature grease to the lip
of the oil seals.

A. Right End Oil Seal C. Crankshaft
B. Left End Oil Seal

oApply engine oil to the main bearing inserts.

Connecting Rod Removal
oRemove the crankshaft.
oMark and record the locations of the connecting rods

and their big end caps so that they can be reassembled
in their original positions.

oRemove the connecting rod big end cap nuts, and take
off the connecting rod and cap with the bearing inserts.

A. Connecting Rod
B. Big End Cap

C. Bearing Insert

oTo prevent damage to the crankpin surfaces, do not
allow the big end cap bolts to hit them.

Connecting Rod lnstallation Notes
rTo minimize vibration, a pair of connecting rods (left

two rods or right two) should have the same weight
mark. The left two rods are a pair and the right two
rods are a pair. The weight mark is indicated by a
capital letter, and is stamped on the connecting rod
big end.

2.

il
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Weight Mark Location

Big end cap
Connecting rod
Weight mark, alPhabet

't.

)
3.
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Connecting Rod Bend Measursment

Connecting Rod Twist
oMeasure connecting rod twist.
owith the big-end arbor still on V blocks, hold the con'

necting rod horizontalty and measure the amount that
the arbor varies from being parallel with the surface
plate over a 100 mm length of the arbor to determine
the amount of connecting rod twist.

*lf connecting rod twist exceeds the service limit, the
connecting rod must be rePlaced,

Connecting Rod Twist

Service Limit: 0.2/1fl1mm

Connecting Rod Twirt Mearurement

Crankshaft/Connecting Rod Clean ing
oAfter removing the connecting rods from the crank'
shaft, wash them with a high flash-point solvent.

.Blow the crankshaft oil passages with compressed air to
remove any foreign particles or residue that may have
accumulated in the passages.

Connecting Rod Bend
oMeasure connecting rod bend.
oRemove the connecting rod big end bearing inserts, and
reinstall the connecting rod big end cap'

oselect an arbor of the same diameter as the connecting
rod big end, and insert the arbor through the con-
necting rod big end.

oSelectln arbor of the same diameter as the piston pin

and at least 100 mm long, and insert the arbor through
the connecting rod small end.

oOn a surface plate, set the big-end arbor on V blocks'
owith the connecting rod held vertically, use a height
gauge to measure the difference in the height of the
irbor above the surface plate over a 100 mm length to
determine the amount of connecting rod bend.

tlf connecting rod bend exceeds the service limit, the
connecting rod must be rePlaced'

Connecting Rod Bend

Service Limit: 0.2/100 mm

*lf the connecting rods or bearing inserts are replaced

with new ones, check clearance with plastigage before

assembling engine to be sure the correct bearing inserts

are installed.
oApply engine oil to the bearing inserts'

Connecting Rod Big End Side Clearance
.Me4sure connecting rod big end side clearance.
olnsert a thickness gauge between the big end and either

crank web to determine clearance.

Connecting Rod Big End Side Cleerrncc

Standard: 0.13 - 0.s| mm
SerYice Limit: 05 mm
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A. Connecting Rod B. Thickness Gauge

rtlf clearance exceeds the service limit, replace the con-
necting rod with a new one and then check crearance
again. lf clearance is too large after connecting rod
replacement, the cran kshaft also must be replaced.

Connecting Rod Big End Bearing
lnsert/Crankpin Wear

Bearing insert/crankpin wear is measured using a
plastigage (press gauge), which is inserted into the
clearance to be measured. The plastigage indicates
the clearance by the amount it is compressed and
widened when the partsare assembled.

oMeasure the bearing insert/crankpin clearance.
oRemove the connecting rod big end caps and wipe each

bearing insert and crankpin surface clean of oil.
ocut strips of plastigage to bearing insert width, and

place a strip on the crankpin for each connecting rod
parallel to the crankshaft so that the plastigage will be
compressed between the crankpin and the bearing
i n sert.

olnstall the connecting rod big end caps and tighten the
big end cap nuts to the specified torque (see Exploded
View).

NOTE

oDo not turn the crankshaft during clearance measure-
ment.

oRemove the connecting rod big end caps, and measure
the plastigage width to determine the bearing insert/
crankpin clearance.

A. Crankpin B. Plastigage

Rod Big End
Bearing I nsert/Crankpin Clearance

Standard: 0.035 - 0.059 mm
Service Limit: 0.10 mm

*lf clearance is within the standard, no bearing replace-
ment is required.

*lf clearance is between 0.059 mm and the service limit
(0.10 mm), replace the bearing inserts with inserts
painted blue. Check insert/crankpin clearance with
plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure.

*lf clearance exceeds the service limit, measure the
diameter of the crankpins,

Diameter

Standard: 32.984 - 33.000 mm
Service Limit: 32.97 mm

*lf any crankpin has worn past the service limit, replace
the crankshaft with a new one.

*lf the measured crankpin diameters are not less than the
service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on it,

Diameter Marks

None: 32.984 - 32.992 mm
O : 32.993 - 33.000 mm

Crankpin Dia. Mark Location

1 . Crankpin Diameter Marks "O" or None

qr
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oPut the connecting rod big end caps on the rods and
tighten the nuts to the specified torque (see Exploded
View).

oMeasure the inside diameter, and mark each connecting
rod big end in accordance with the inside diameter.

NOTE

oThe mark already on the big end should coincide with
the measurement,

nnecting Rod Big End Inside Diameter Marks

Noner 36.000 - 36.008 mm
O : 36.009 - 36.016 mm

Gonnecting Rod Mark Location

1 . Big end cap
2. Connecting rod
3. Diameter mark

"O" mark or no mark

oSelect the proper bearing insert in accordance with the
combination of the connecting rod and crankshaft
coding.

olnstall the new insert in the connecting rod and check
insert/cran kpin clearance with plastigage.

C RANKSTIAFTTTRANIiMISSION 8.1 3

Bearing Insert Size Mark Location

l. Bearing insert 2. Color size mark

Crankshaft Runout
.Measure the crankshaft runout.
oSet the crankshaft in a flywheel alignment jig or on V

blocks.
oSet a dial gauge against the center journal.
oTurn the crankshaft slowly to measure the runout. The

difference between the highest and lowest dial gauge
readings (TlR) is the amount of runout.

*lf the measurement exceeds the service limit, replace
the crankshaft.

Crankshaft Runout

Service Limit: 0O5 mm TIR

Crankshaft Runout

Crankshaft Main Bearing lnsen/Journal Wear
Bearing insert/journal wear is measured using a

plastigage (press gauge), which is inserted into the
clearance to be lneasured. The plastigage indicates
the clearance by the amount it is compressed and
widened when the parts are assembled.
oMeasure the bearing insert/iournal clearance.
oSplit the crankcase and wipe each bearing insert and

journal surface clean of oil.
oCut strips of plastigage to bearing insert width, and

place a strip on each journal parallel to the crankhaft
so that the plastigage will be compressed between tfie
journal and the bearing insert..

olnstall the lower crankcase half, and tighten the case
bolts to the specified torque (see Exploded View).

NOTE

oDo not turn the crankshaft during clarance measure'
ment.

Bearing Insert Seleetion

lon-rod Big End
Bore Diameter

Marking

Crankpin
Qiameter
Marking

Bearing lnsert

Size Color Part Number

None Blue 1 3034-1067

BIack 1 3034.1 068
None None

None n Brown 1 3034.1 069
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cRemove the lower crankcase half and measure the
plastigage width to determine the bearing insert/journal
clearance.

A. Journal B. Plastigage

Crankshaft Main Bearing Insertfiournal Clearance

Stsndard: 0.014 - 0.038 mm
Service Limitr 0.08 mm

oJ ournal clearance less than 0.025 mm can not be
measured by plastigauge, however, using genuine parts
maintains the minimum standard clearance.

*lf clearance is within the standard, no bearing replace-
ment is required.

*lf clearance is between 0.038 mm and the service limit
(0.08 mm), replace the bearing inserts with inserts
painted blue. Check insert/journal clearance with
plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure.

*lf clearance exceeds the service limit. measure the
diameter of the crankshaft main iournal.

Crankshaft Main Journal Diameter

Standard: 31.984 - 32.000 mm
Serive Limit: 31.96 mm

*lf any journal has worn past the service limit, replace
the crankshaft with a new one.

*lf the measured journal diameters are not less than the
service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on it.

Crankshaft Main Journal Diameter Marks

None : 31.984 - 31.992 mm
1 : 31.993 - 32.000 mm

oPut the lower crankcase half on the upper crankcase
half without bearing inserts, and tighten the case to the
specified torque and sequence (see Crankcase
Assembly).

oMeasure the main bearing bore diameter, and mark the
uooer crankcase half in accordance with the bore
d iam eter.

Crankshaft Jurnal Dia. Mark Location

1 . Crankshaft Main Journal Diameter Marks
"1 " or None

NOTE

aThe mark already on the upper crankcase half should
coincide with the measurement.

Crankcase Main Bearing Bore Diameter Marks

O : 36.000 - 36.008 mm
None : 36.009 - 36.016 mm

Crankcase Mark Location

1 Crankcase Main Bearing Bore
Diameter Marks
"O" or None

oselect the proper bearing insert in accordance with the
combination of the crankcase and crankshaft coding.

olnstall the new insert in the crankcase and check insert/
journal clearance with plastigage.

Bearing lnsert Size Mark Location

,t--o]

1 . Bearing insert 2. Color size mark

r



Bearing Insert Selection

Crankcase Main
Bearing Bore

Diameter Marking

Crankshaft Main

lournal Diameter
Marking

Beari ng I nsert*

Size Color Part Number Journal Nos.

a) Brown
1 3034-1 01 6 )4

1 3034-1 066 1,3,5

.) None
Black

13034-1011 2,4

None 1 3034-1 065 1,3, 5

None None Blue
1 3034-1 01 8 2,4
1 3034-1 064 1,3,5

sThe bearing inserts for Nos. 2 and 4 journals have an oil groove.

Cra n ksh aft S i de C I earan ce
oMeasure cran kshaft side clearance.
olnsert a thickness gauge between the No. 2 crankcase

main jurnal and the crank web to determine clearance.
*lf the clearance exceeds the service limit, replace the

crankcase halves as a set.

NOTE

oThe upper crankcase half, lower crankcase half, are
machined at the factory as an assembly, so they must
be replaced as a set.

Crankshaft Side Glearance

Standard: 0.05 - 0.20 mm
Service Limit: 0.40 mm
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Secondary Sprocket, Shaft/
Starter Motor Clutch

Seco n da ry Sp rock et, S haft /
Starter Motor Clutch Removal

oDrain the engine oil.
oRemove the oil pan (see Oil

Lubrication chapter).
.Remove the clutch (see Clutch

chapter).
oRemove the oil pump (see Oil

Lubrication chapter).
oDrain the coolant (see Coolant

System chapter).
oRemove the water pump (see Water Pump Removal in

Cool ing System chapter).
aRemove the alternator cover.
oUsing a rotor holder (special tool) to hold the

alternator rotor, remove the secondary shaft nut.

A. Rotor Holder: 57001-308
B. Secondary Shaft Nut

C. Alternator Rotor

oTap the secondary shaft from the left side of the
crankcase until the right bearing comes out of the case.
There is a collar in the left bearing.

Pan Removal in

Removal in Clutch

Pump Removal in

Draining in Cooling

A. Crankshaft B. Thickness Gauge
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A. Secondary Shaft C. Tap
B. Collar

oHolding the secondary sprocket and starter motor
clutch assembly, pull out the secondary shaft.

A. Secondary Shaft
B. Secondary Sprocket
C. Starter Motor Clutch AssemblY
D. Primary Chain

oPull the starter motor clutch gear out of the starter
motor clutch.

oSlip the secondary sprocket and starter motor clutch

assembly out of the primarY chain.
.Remove the secondary shaft gear circlip.
rUsing the bearing puller and adapter (special tools),

pull the secondary shaft gear off the shaft if necessary.

A. Bearing Puller: 57001-135
B. Adapter : 5 7001 -'l 36

oRemove the secondary shaft left ball bearing if

necessary.
oUsing the bearing driver and bearing driver holder

(special tools 57001 1139, 57001 1146 and

57001 -1 132), tap the left ball bearing off the crankcase.

Seco n da ry Sproc ket, S ha ft /Sta rter
M otor C lutch I nstal lation

.When installing the secondary shaft left ball bearing,
be careful of the following item.

olnstall the left ball bearing using the same special tools
(P/N: 57001-1 139, 57001-.1 146 and 57001 -1 132)

until it is 14.0 - 15.0 mm deeper than the crankcase

su rface

Ball Bearing lnstallation

oCheck that
place.

the starter motor clutch rollers (3) are in

A. Starter Motor Clutch B. Rollers

oFit the primary chain on the secondary sprocket.

14.0 - 15.0 mm

Cran kcase
lnner Surface

Ball Bearing
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A. Secondary Sprocket B. Primary Chain

.Put the thrust washer and starter clutch gear into the
secondary sprocket and starter clutch assembly by
rotating the starter motor clutch gear.

oPut the thrust washer on the secondary shaft, and put
the secondary shaft into the secondary sprocket and
starter motor clutch assembly, fitting their splines.

A. Starter Motor Clutch Assembly C. Thrust Washer
B. Secondary Shaft

olnstall the left bearing collar.
oUsing the bearing driver (special tool), tap the second-

ary shaft bearing into the crankcase with the second-
ary shaft until the bearing stops at the bottom of the
crankcase bearing hole.

A. Bearing Driver: 57001-297
B. Secondary Shaft Bearing

CRANKSHAFT/TRANSMISSION 8-17

.Put the collar on the secondarv shaft.

A. Collar B. Secondary Shaft

oApply a little engine oil on the secondary shaft and
between the secondary shaft gear and gear pusher
(special tool).

oUsing the rotor holder (special tool) to keep the
crankshaft and secondary shaft from turning, push the
secondary shaft gear on the shaft by rotating the gear
pusher (special tool) if necessary.

A. Gear Pusher: 57001 -319
B. Secondary Shaft Gear

olnstall the circlip on the secondary shaft.
olnstall the oil pump, oil pan, and oil filter (see Oil Filter

Installation in Lubrication chapter).
oCheck that the left bearing collar is in place, and
tighten the secondary shaft nut to the specified torque
(see Exploded View) by holding the alternator rotor
with the rotor holder (special tool).
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A. Collar

alnstall the alternator cover.
.lnstall the clutch.
olnstall the water pump (see Oil Pump lnstallation in

Cooling System chaPter).
oFill the engine with oil.
oFill the cooling system (see Cooling System chapter)'

Starter Motor Clutch DisassemblY
oPull off the starter motor clutch gear and thrust

washer.
oRemove the rollers, springs, and spring caps (3 ea) from

the starter motor clutch.
oRemove the circlip, and pull off the secondary

sprocket. There are rubber dampers (8).
oHolding the secondary shaft coupling steady, remove

the Allen bolts (3) to separate the coupling and starter

motor clutch.
oRemove the right ball bearing using

tool (P/N:57001-135) used for
removal.

Starter Motor Clutch

Starter Motor Clutch AssemblY
.Check the rubber dampers (8), and replace them with

new ones if damaged.
oApply a little oil to the rubber dampers (8) to assemble

the secondary sprocket and coupling'
oApply a non-permanent locking agent to the starter

motor clutch Allen bolts (3), and tighten the bolts to

the specified torque (see Exploded View).
olnstall the right ball bearing using the bearing driver

(special tool).

A. Driver: 57001-382
B. Ball Bearing

C. Secondary Shaft

Starter Motor ldle Gear Removal
oSplit the crankcase.
oRemove the cran kshaft.
oRemove the primary chain lower guide.
oRemove the circlip, pull out the idle gear shaft,

and take off the gear.
the same special
secondary gear

A. Shaft
B. Circlip

C. ldle Gear

1. Roller
2. Spring Cap
3. Spring
4. Circlip
5. Secondary SProcket
6. Rubber Damper
7. Inner Coupling
8. Secondary Shaft
9. Starter Motor Clutch

10. Allen Bolts
I 1. Thrust Washer
12. Starter Motor Clutch Gear
13. Thrust Washer
14. Ball Bearing
15. Collar
16. Secondary Shaft Gear
17. Circlip

Starter Motor ldle Gear lnstallation Notes
oApply engine oil to the idle gear shaft.
oAfter idle gear installation, install the primary chai'

lower suide.

\
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Starter Motor Clutch lns7ection
oDrain the engine oil.
.Remove the oil pan.
oTurn the starter motor clutch gear by hand. When

viewed from the right side of the engine, the starter
motor clutch gear should turn counterclockwise freely,
but should not turn clockwise.

CRAN KSHAFT/TRANSMISSION 8-19

Primary Chain Upper Guide lnstallation Note
oApply a non-permanent locking agent to the threads of
the Allen bolts, and tighten them to the specified
torque.

Primary Chain Lower Guide Removal
osplit the crankcase.
oRemove the Allen bolts and take off the primary chain
lower gu ide.

A. Chain Lower Guide

Primary Chain Lower Guide lnstallation Note

oApply a non-permanent locking agent to the threads of

the Allen bolts, and tighten it to the specified torque.

Primary Chain Guide lnspection
oVisually inspect the guides.
*lf there is any damage, replace the chain guide with a

new one.

Primary Chain Wear
oHold the primary chain so that it may be pulled tight.
oMeasure the length of 20-links (21 pins) with a vernier

cal iper.
*lf the 20-link length of the primary chain is greater

than the service limit, rePlace it.

Primary Ghain 20-link Length

Standard: 190.5 - 190.8 mm
Service Limitl 193.4 mm

Chain 20-Link Length Measurement

,A. Starter Motor Clutch Gear C. Locked
B. Turn Freely

*lf the starter clutch does not operate as
if it makes noise, go to the next step.

oDisassemble the starter motor clutch,
inspect the clutch parts: springs, spring
and gear.

*lf there is any worn or damaged part, replace it.

Primary Chain Upper Guide Removal
oSplit the crankcase.
.Remove the cran kshaft.
oRemove the Allen. bolts and take off the primary chain

upper guide.

A. Primary Chain Upper Guide
B. Upper Crankcase Half

it should or

and visually
caps, rollers,

20-lin k Length
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Ball Bearing Wear
oCheck the ball bearings:
-Since the ball bearings are made to extremely close

tolerances, the wear must be judged by feel rather than

measurement. Clean the bearing in a high flash-point

solvent, dry it (do not spin the bearing while it is

dry), and oil it with engine oil.
oSpin the bearing by hand to check its condition.
*lf the bearing is noisy, does not spin smoothly, or has

any rough spots, replace it.

Transmission

External Shift Mechanism Removal
oRemove the engine sprocket (see Engine Sprocket

Removal in Final Drive chapter) .
oPlace an oil pan beneath the external shift mechanism

cover.
oRemove the external shift mechanism cover screws, and

pull off the external shift mechanism cover and gasket.
oMove the shift mechanism arm and overshift limiter

out of their positions on the end of the shift drum, and
pull out the shift shaft with the arm, pawl spring and
return spring.

A. Shift Mechanism Arm D. Shift Shaft
B. Pawl Spring E. Return Spring
C. Overshift Limiter F. Shift Rod

NOTE

aDo not pull the shift rod out of the crankcase. The

shift forks inside the crankcase will fall to the bottom

of the sump, requiring splitting the crankcase to

install them.

External Shift Mechanism lnstallation Notes
oCheck that the return spring and pawl spring are

properly fitted on the mechanism, install the external
shift mechanism, and place the shift mechanism arm
and overshift limiter on the shift drum pins.

oApply high temperature grease to the lips of the output
shaft collar oil seal.

rApply silicone sealant (Kawasaki Bond: 56019-120)to
the mating surface as shown.

1. Silicone Sealant Applied Area

.lnsert the shift shaft oil seal guide (special tool) in

the external shift mechanism cover oil seal, install
the cover and gasket, and then tighten the screws'

A. External Shift Mechanism Cover
B. Shift Shaft Oil Seal Guide: 57001-264

oCheck the engine oil Ievel, and add oil if necessary
(see Engine Oil Level lnspection in chapter 6).

A. Pawl Spring
B. Return Spring

C. Overshift Lintiter
D. Shift Mechanisnr Atnr
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External Sh ift Mechan ism I nspection
oExamine the shift shaft for any damage.

A. Shift Mechanism Arm D. Return Spring
B. Overshift Limiter E. Shift Shaft
C. Pawl Spring F. Splines

oCheck the shift shaft for bending or damage to the
splines.

*lf the shaft is bent, straighten or replace it. lf the
splines are damaged, replace the shaft.

oCheck the return spring and pawl spring for breaks or
d istortion .

*lf the springs are damaged in any way, replace them.
oCheck the shift mechanism arm and overshift limiter

for distortion.
*lf the shift mechanism arm or overshift limiter is

damaged in any way, replace the shift shaft.
oCheck that the return spring pin is not loose.
*lf it is loose, unscrew it, apply a non-permanent locking

agent to the threads, and tighten it to the specified
torque (see Exploded View).

oVisually inspect the shift drum pins, pin holder, and
pin plate.

*lf thev are badly worn or if they show any damage,
reolace them.

Transmission Shaft Removal
oRemove the engine.
.Split the crankcase.
.Take out the drive and output shaft assemblies

Transmission Shaft I nstal lation
oWith a high flash-point solvent, clean off the outer

circumferences of the transmission ball bearings and
needle bearing housings, and wipe dry.

oCheck to see that the set rings and set pins are in
place in the transmission bearing housings and blow the
oil passages in the bearing housings clean with
compressed air.

olnstall the drive and output shaft assemblies in the
upper cran kcase half.
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oThe bearing set pins and rings must match properlr'
with the holes or grooves in the.bearing outer races.
When they are properly matched, there is no clearance
between the crankcase and the bearing outer races.

D ri ve Sh aft D isassemb I Y
oRemove the engine.
oRemove the clutch.
oSplit the cran kcase.
oTake out the drive shaft assembly.

Drive Shaft

o o, o@@e>
@@o@@coo

1 . Bearing Outer Race
2. Circlip
3. Needle Bearing
4. Thrust Washer
5. 2nd Gear
6. Circlip
7. Toothed Washer
8. Bushing
9. Top Gear

-l0. 
Toothed Washer

1 1 . Circlip
12. 3rd,4th Gear
13. Circlip
.l 
4. Washer

15. 5th Gear
16, Drive Shaft (1st Gear)
17. Ball Bearing

Drive Shaft AssemblY Notes
oWhen assembling the Top gear bushing to the shaft,
align its oil holes with the holes in the shaft.

A. Align their oil Holes
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oReplace any circlips that were removed with new ones.
oAlways install circlips so that the opening is aligned

with a spline groove, and install toothed washers so
that the teeth are not aligned with the circlip opening.

Circlip and Toothed Washer Installation

1. Circlip
2. Toothed Washer
3. Groove

Output Shaft Disassembly
oRemove the engine.
osplit the crankcase.
oTake out the output shaft assembly.

Output Shaft

oThe 5th gear has three steel balls assembled into it for
the positive neutral finder mechanism. To remove this
gear from the 5th gear, quickly spin the shaft in a
vertical position while holding the 3rd gear, and pull
off the 5th gear upwards.

I

.\
I

of,
p

6
itA.5th Gear

Output Shaft Assembly Notes
oWhen installing the 5th gear and steel balls, do not

apply grease to the balls to hold them in place. This
will cause the positive neutral finder mechanism to
malfunction.

oWhen assembling the 3rdl4th gear bushing to the shaft,
align its oil holes with the holes in the shaft.

oReplace any circlips that were removed with new ones.
rAlways install circlips so that the opening is aligned

with a spline groove.

Circlip and Toothed Washer Installation

1. Circlip 2. Toothed Washer

Shift Drum and.Fork Removal
oRemove the engine.
oSplit the crankcase.
.Pull out the shift rod to the left side of the

crankcase. and take off the shift forks.

{
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1. Collar
2. Ball Bearing
3. Ouput Shaft
4. 2nd Gear
5. Toothed Washer
6. Circlip
7. Top Gear
8. Circlip
9. Toothed Washer

10. 4th Gear
11 . Bushing

12. 3rd Gear
13. Toothed Washer
14. Circlip
15. Steel Ball
16. 5th Gear
17. 1st Gear
18. Thrust Washer
19. Needle Searing
20. Bearing Outer Race
21. Circlip lower
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A. Shift Forks
B. Shift Drum

C. Shift Rod

oRemove the shift drum positioning bolt, spring, and
pin.

oStraighten the side of the lockwasher that is bent over
the side of the shift drum guide bolt, and remove them.
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.Pull out the shift drum slightll', and renrovc the
5th/6th shift fork. Pull thc shift drum out of thc
cran Kcase.

Shift Drum and Fork lnstallation
olnstallation is the reversc of removal. Note the

following.
olnsert the shift drum into the crankcase part way,

install the 5th/6th shift fork with the Iong end facing
the neutral switch, i.e., the long end goes onto the
drum first.

A. Long End C. Shift Drum
B. 5th/6th Shift Fork

oCheck to see that the operating plate pin is in place, fit
the operating plate onto the end of the shift drum, and
install the circlip.

A. Operating Plate Pin B. Operating Plate

olnsert a new cotter pin through the 5th/6th shift fork
and guide pin from the long end side of the shift fork,
and spread the cotter pin long end inward.

A. Guide Bolt
B. Lockwasher
C. Cotter Pin

D. Guide Pin
E. Shift Drum
F. Positioning Bolt

oRemove the cotter pin, and pull out the guide pin.
oRemove the operating plate circlip and operating plate.

A. Operating Plate B. Circlip
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Shift Fork Cotter Pin Installation

e.\
\

Shift Fork Guide Pin
Cotter Pin
Sh ift Fork

oset the shift drum in neutral position as shown.

oApply a little engine oil to the shift rod and shift fork
fingers. lnsert the shift rod, running it through the
shift forks, fitting each shift fork guide pin into the
shift drum groove. The shift forks are identical.

o.

Shift Drum Disassembly Note
To remove the shift drum needle bearing, tap out the
needle beairng using the shift drum bearing driver and
holder (special tools: 57001-1 145, 57001-1132).

A. Needle Bearing

Shift Drum Assembly Notes
oThe long shift drum pin must be in the position

shown. lf the long pin is put in the wrong place,
the neutral indicator light will not lilht when the gears
are in neutral.

A. Long Shift Drum Pin C. Pin Plate
B. Hole

oApply a non-permanent locking agent to the pin plate
screw, and tighten it.

olnstall the shift drum needle bearing using a suitable
driver. Press it so that the end of the bearins is even
with the left end of the hole.

t.
2,
3.

A. Shift Rod B. Shift Forks
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Gear Backlash
osplit the crankcase leaving the transmission in place.
oSet a dial gauge against the teeth on one gear, and move

the gear back and forth while holding the other gear
steady. The difference between the highest and the
lowest gauge readings in the amount of backlash'

*Replace both gears if the amount of backlash exceeds
the service limit.

Gear Backlash

Standard: 0-0.17mm
Service Limit: 0.25 mm

A. Move back and forth lightly B. Hold steady

Shift Fork Bending
oVisually inspect the shift forks, and replace any fork

that is bent. A bent fork could cause difficulty in
shifting, or allow the transmission to jump out of gear

when under power.
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Shift Fork/Gear Groove Wear
.Measure the thickness of the shift fork ears, and
measure the width of the shift fork grooves on the
transmission gears.

*lf the thickness of a shift fork ear is less than the
service limit. the shift fork must be replaced.

Shift Fork Ear Thickness

Standard: 4.9 - 5.0 mm
Service Limit: 4.8 mm

*lf a gear shift fork groove is worn over the service limit,

the gear must be rePlaced.

Gear Shift Fork Groove Width

Standard: 5.05 - 5.15 mm

Service Limit: 5.3 mm

Shift Fork Guide Pin/Shift Drum Groove Wear
oMeasure the diameter of each shift fork guide pin, and

measure the width of each shift drum Sroove.
*lf the guide pin on any shift fork is less than the service

limit, the fork must be replaced.

Shift Fork Guide Pin Diameter

Standard: 7.9 - 8.0 mm
Service Limit: 78 mm

*lf any shift drum groove is worn over the service limit,
the drum must be replaced.A.90"

I
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Shift Drum Groove Width

Standard: 8.05 - 8.20 mm
Service Limit: 8.3 mm

A. Shift Fork Guide Pin B. Shift Fork Ears

A. Shift Drum Grooves

Gear Dog/Gear Dog Hole Damage
oVisually inspect the gear dogs and gear dog holes.
*Replace any gears that have damaged or excessively

worn dogs or dog holes.

Ball and Needle Bearing Wear
oCheck the following ball bearings: drive shaft RH, and

oLrtput shaft LH.

Since the ball bearings are made to extremely close
tolerances, the wear must be judged by feel rather than
rnersurement. Clean each bearing in a high flash-point
solrent, drv it (do not spin the bearing while it is dry),
and oiL rt *'ith engine oil.

.-Spir.l tl.e bearing by hand to check its condition.
*lf the t r.arirrg is noisy, does not spin smoothly, or has

anr roLrqh spots, replace it.
oChccl, t:'! -,) low ng needle bearing: drive shaft LH,

output '^.,': RH and shift drum LH.
cThe ro;,ers in a needle bearing notmally wear very

little, and rvear is difficult to measure. lnstead of
measuring, inspect the bearing for abrasion, color
change, or other damage.

*lf there is anr doubt as to the condition of a needle
bearing, replace it.

t! ,1

B. Dog

.i

A. Dog Hole
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Exploded View
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T1 : 88 N-m (9.0 kg-m,66 ft-lb)
T2: 11O N-m (11 kg.m, 80 ft.lbl
T3: 15 N-m (0.15 kg-m,13 in-lbl
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Specifications

Item Standard Service Limit

Tires:
Tire tread depth: Front

Rear
4.9 mm
6.9 mm

1 mm
2 mm Under 130 km/h (80 mph)

3 mm Over 130 km/h (80 mph)

Standard tire:
Other than European Model

European Model

Front: Size 110/90V16
Make, Type DUNLOP K825A,

Tubeless
Rear: Size 130/90V16

Make, Type DUNLOP K825,
Tubeless

Front : Size 110/90V16
Make, TYPe DUNLOP K825A'

MICHELIN A48,
METZELER ME33 LASER,
CONTINENTAL TKV11,
AVON Super Venom AM18
Tubeless

Rear: Size 130/90V16
Make, TYPe DUNLOP K825'

MICHELIN M48,
METZELER ME99A,
CONTINENTAL TK44 RC,
AVON Super Venom AM18
Tubeless

Tire air pressure (when cold):

Front 225kPa
(2.25kglcmz,32 pei)

Rear Up to 1824N 250 kPa
(186 kg, 410 tb) (2.50 kg/cm2, 36 psi)

Wheels:

Rim runout: Axial
Radial

Axle runouVl00 mm: Under 0.05 mm

0.5 mm
0.8 mm
0.2 rnm

Special Tools

Rim Protector; 57001-1063

NOTE

oThe tire irons (P/N 57001-1073) are included in
bead breaker asembly (P/N 57001-1072).

Bearing Driver Set: 57001-1129
Use the following tools in the set.

Bearing Driver Holden 57001-1132
Bearing Driver: 57001-1135
Bearing Driver: 57001-1136
Bearing Driver: 57001.1 145
Bearing Driver: 57001-1146

Bead Breaker Assembly: 57001-1072 Tire lrons: 57001-1073 Inside Circlip Pliers: 57001-143

the
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Wheels (Rims)

Front Wheel Removal
oDisconnect the speedometer cable lower end.
oRemove both mounting bolts for one of the brake

calipers. Support the caliper so that does not hang by

its brake hose.

A. Caliper Mounting Bolts B. Speedometer Cable

.Loosen the right side axle clamp bolt.

A. Axle B. Axle ClamP Bolt

aloosen the axle.
oUse a jack under the engine or other suitable means to

lift the front of the motorcYcle.
oPull out the axle to the right and drop the frontwheel

out of the forks.

oDo not lay the wheel down on one of the discs. This

can damage or warp the disc. Place blocks under the

wheel so that the discs do not touch the ground'

Front W heel lnstallation
olnstallation is the reverse of removal'

NOTE

alnstall the speedometer gear housing so that it fits in

the speedometer gear drive notches.
aFit the speedometer gear housing stop to the fork leg

stop, and check that the collar is on the right side of

the hub.

A. Collar C. Housing StoP
B. Speedometer Gear Housing D. Fork Leg Stop

.Tighten the axle nut to the specified torque (see

Exploded View).
rTighten the axle clamp bolts

(see Exploded View).
oTighten the caliper mounting

torque (see ExPloded View
oCheck the front brake.

to the specified torque

bolts to the specified
in Brake chapter)

oDo not attempt to drive the motorcycle until a full

brake lever is obtained by pumping the brake lever

until the pads are against the disc' The brakes will not

function on the first application of the lever if this is

not done.

Rear Wheel Removal
oRemove or loosen the following parts before rear wheel

removal.
Chain Cover (Remove)
Axle Nut Cotter Pin (Remove)
Torque Link Nut (Loosen)

Chain Adiusting Bolt Locknuts, Ad.iusting Bolts

(Fully Loosen)
Drive Chain (FullY Loosen)
Axle and Axle Nut (Remove)

.Pull the drive chain toward the left, and remove the

rear wheel .
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Right Side

A. Adjusting Bolt
B. Locknut
C. Chain Adjustei'
D. Axle Nut

Left Side

E. Cotter Pin
F. Torque Link Nut
G. Torque Link

oDo not lay the wheel on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
ground.

Rear W heel I nstallation
oBe careful of the following items.
olnstallation is the reverse of removal.
:Adiust the drive chain after installation (see Drive
Chain Adiustment in Final Drive chapter).

:Tighten the axle nut to the specified torque (see Ex-
ploded View).

:Tighten the torque link nut to the specified torque (see
Exploded View in Suspension chapter).
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Wheel lnspection
lf there is any doubt as to the condition of the wheel,

or if the wheel has received a heavy impact, check the
rim runout as follows:

Remove the tire and support the wheel by the axle.
Set a dial gauge against the side of the rim, and rotate
the wheel to measure the axial runout. The difference
between the highest and lowest dial readings is the
amount of runout.

Set the dial gauge against the outer circumference of
the rim, and rotate the wheel to measure radial runout.
The difference between the highest and lowest dial
readings is the amount of runout.

lf rim runout exceeds the service limit, check the
wheel bearings first. Replace them if they are damaged.
lf the problem is not due to the bearings, the wheel must
be replaced. Do not attempt to repair a damaged wheel.

Axial Runout

Service Limit: 0.5 mm

Radial Runout

Service Limit: 0.8 mm

Rim Runout

Radial Runout
Axial Runout

Carefully inspect the wheel for small cracks, dents,
bending, or warping. lf there is any damage to the
wheel, it must be replaced.

oNever attempt to repair a damaged wheel. lf there is
any damage besides wheel bearings, the wheel must be
replacd to insure safe operational condition.

lf the rim has a scratch deeper than 0.5 mm and/or
across the rim sealing surface, replace the wheel.

@e

A. Mounting Bolts
B, Chain Cover
C. Axle

D. Chain Adluster
E. Locknut
F. Adjusting Bolt
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Axle lnspection
To measure axle runout, remove the axle, place it in

V blocks that are 1 00 mm apart, and set a dial gauge

on the axle at a point halfway between the blocks' Turn

the axle to measure the runout. The amountof runout

is the amount of dial variation.
lf runout exceeds the service limit, replace the axle'

Axle Runout/l00 mm

Service Limit: 0.2 mm

Axle Runout

Wheel Balance
To check the wheel balance:
oSupport the wheel so that it can be spun freely.
oSpin the wheel lightly, and mark the wheel at the top

when the wheel stoPs.

Wheel Balance Check

1. Mark

oRepeat this procedure several times. lf the wheel stops
of its own accord in various positions, it is well bal-
anced.

To balance the wheel:
olf the wheel always stops in one position, provisionally

attach a balance weight on the rim at the marking using

adhesive taPe.
oRotate the wheel l+ turn, and see whether or not the

wheel stops in this position' lf it does, the correct

balance weight is being used.
*lf the wheel rotates and the weight goes up, replace

the weight with the next heavier size. lf the wheel

rotates ind the weight goes down, replace the weight
with the next lighter size. Repeat these steps until

the wheel remains at rest after being rotated tA turn.
oRotate the wheel another l+ turn, and then 'another l+

turn to see if the wheel is correctly balanced.
oRepeat the entire procedure as many times as necessary

to achieve correct wheel balance.
oPermanently install the balance weights.

Wheel Balance Adiustment

1 . Balance Weight
2. %Turn

Installation of Balance Weight:
rCheck if the weight portion has any play on the

blade-and-clip plate.
*lf it does, discard it.
olubricate the balance weight blade, tire bead, and rim

flange with a soap and water solution or rubber
lubricant. This helps the balance weight slip onto the
rim flange.

oDo not lubricate the tire bead with engine oil or
gasoline because they will deteriorate the tire.

olnstall the balance weight on the rim.
oSlip the weight onto the rim flange by pushing or

lightly hammering the weight in the direction shown in
the figure.

oCheck that the blade and weight seat fully on the rim
flange, and that the clip is hooked over the rim ridge
and reaches the flat portion of the rim.

olf the balance weight has any play on the rim flange,

the blade and/or the clip have been stretched. Replace

the loose balance weight.
oDo not reuse balance weights.

100 mm
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Balance Weight

Part Number Weight {gramsl
41075-1014 10
41075-1015 20
41075-1016 30

I nstalling Balance Weight

(a) Press or lightly hammer the weight in'

Tire Bead

(b) | nstallation comPleted.

Weight

Removal of Balance Weight:
(a)When the tire is not on the rim.
oPush the blade portion toward the outside with a

regular tip screw driver, and slip the weight off the rim
flange.

oDiscard the used balance weight.

Removing Balance Weight {without tire on rim)

WHEELIS/TIRES $7

(b) When the tire is on the rim.
oPry the balance weight off the rim flange using a

regular tip screw driver as shown in the figure.
olnsert the tip of the screw driver between the tire bead

and the weight blade until the end of the tip reaches
the end of the weight blade.

oPush the screw driver grip toward the tire so that the
balance weight slips off the rim flange.

oDiscard the used balance weight.

Removing Balance Weight (with tire on rim)

Tires

Tire Removal
oRemove the wheel from the motorcycle (see Wheel

Removal), and remove the disc(s) from the hub.
oTo maintain wheel balance, mark the valve stem posi-

tion on the tire with chalk so that the tire can be

reinstalled in the same position.
.Take out the valve core to let out the air.

Push

Clip

E>

A. Valve Core B. Chalk Mark
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oLubricate the tire beads and rim flanges on both sides
with a soap and water solution or rubber lubricant.
This helps the tire beads slip off the rim flanges.

oNever lubricate with mineral oil {engine oil) or gasoline
because they will cause deterioration of the tire.

oBreak the beads away from both sides of the rim with
the bead breaker (special tool).

Tire Beads Brake

1. Bead Breaker: 57001-1072

olnstall the rim protectors (special tools) around the
valve stem. Lubricate the tire irons and rim protectors
with a soap and water solution, or rubber lubricant.

ostep on the side of the tire opposite the valve stem,
and start prying the tire off the rim near the valve
stem with tire irons (special tools).

Tire Removal

1. Rim Protectors: 57001-1063
2. Tire lrons: 57001-1073

NOTE

oFor easier removal, always pctsition the tire bead
opposite the valve stem in the rim well, and pry the tire
bead a little at a time.

oBe careful not to scratch the inner liner and air sealing
surfaces of the rim and tire with the tire irons, A
scratched inner liner or sealing surface may allow air to
leak.

Air Sealing Surfaces

1 . Air Sealing Surfaces
2. lnner Liner

oAfter removing the bead on one side, remove the other
bead from the same side.

oRemove the rim from the tire.
oRemove the rim protectors from the rim.

Tire lnstallation
rlnspect the rim and tire, and replace them if necessary.
oClean the sealing surfaces of the rim and tire, and

smooth the sealing surfaces of the rim with a fine
emery cloth if necessary.

oReplace the valve with a new one. Tighten the mount-
ing nut and locknut to the specified torque (see
Exploded View).
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Air Valve

1. Locknut
2. Nut
3. Washer
4. Cast Wheel
5. Grommet
6. Valve Stem

.Apply a soap and water solution, or rubber lubricant
to the rim flanges, rim protectors, tire beads, and tire
iro n s.

oCheck the tire rotation mark on the rear tire and install
it on the rim accordingly.

NOTE

oThe direction of the tire rotation is shown by an arrow
on the tire sidewall,

A. Rotation Mark (Arrow)
B. Balance Mark (Yellow Paint)

oPosition the tire on the rim so that the valve is at
the tire balance mark (the chalk mark made during
removal, or the yellow paint mark on a new tire).

oBy hand, slide as much as possible of the lower side of
the tire bead over the rim flange, starting at the side
opposite the valve.

oFit the rim protectors and use tire irons to install the
remaining part of the tire bead which cannot be
installed by hand. For easy tire installation, position
the part of the bead which is already over the rim
flange in the rim well.
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NOTE

oTo prevent rim damage, be sure to place the rim
protectors at any place the tire irons are applied.

rlnstall the other side of the tire bead onto the rim in
the same manner.

olubricate the tire beads and rim flanges with a soap
and water solution or rubber lubricant to help seat
the tire beads in the sealing surfaces of the rim while
inflating the tire.

oCenter the rim in the tire beads, and inflate the tire
with compressed air until the tire beads seat in the
sealing surfaces.

oBe sure to install the valve core whenever inflating
the tire, and do not inflate the tire to more than
390 kPa (4.0 kg/cm2, 57 psi). Overinflation can
explode the tire with possibility of injury and loss of
life.

oCheck to see that the rim lines on both sides of the
tire sidewalls are parallel with the rim flanges.

olf the rim flanges and tire sidewall rim lines are not
parallel, remove the valve core. Lubricate the rim
flanges and tire beads. Install the valve core and inflate
the tire again.

oAfter the tire beads seat in the rim flanges, check for
air leaks. Inflate the tire slightly above standard in-
flation. Use a soap and water solution or submerge
it, and check for bubbles that would indicate leakage.

oAdjust the air pressure to the specified pressure (see
Tire Inspection).

olnstall the brake disc(s).
oAdiust the wheel balance (see Wheel Balance).

Tire lnspection
As the tire tread wears down, the tire becomes more

susceptible to puncture and failure. An accepted
estimate is that 9U/o of all tire failures occur during the
last 1U/o of tread ltf e (90% worn). So it is false economy
and unsafe to use the tires until thev are bald.

I� Rim Line



910 WHEELS/TIRES

.Remove any imbedded stones or other foreign particles
from the tread.

oVisually inspect the tire for cracks and cuts, replacing
the tire in case of bad damage. Swelling or high spots
indicate internal damage, requiring tire replacement.

.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.

*lf any measurement is less than the service limit,
replace the tire.

Tire Tread Depth

F ront
Standard 4.9 mm
Service Limit 1 mm

Rear
Standard 6.9 mm
Service Limit 2 mm Up to 130 km/h (80 mph)

3 mm Over 130 km/h (80 mph)

oTo ensure safe handling and stability, use only the re-
commended standard tires for replacement, inflated to
the standard pressure.

oUse the same manufacturer's tires on both front and
rear wheels.

NOTE

oCheck and balance the wheel when a tire is replaced
with a new one.

Standard Tire (European Model)

Front : Size 110/90V16
Make, Type DUNLOP K825A,

MICHELIN A48,
METZELER ME33 LASER,
CONTINENTAL TKV11,
AVON Super Venom AM18
Tubeless

Rear : Size 130/90V16
Make, Type DUNLOP K825,

MICHELIN M48,
METZELER ME99A,
CONTINENTAL TK44RC,
AVON Super Venom AM18
Tubeless

Standard Tire (Other than European Model)

Front : Size 110/90 V16
Make, TyPe DUNLOP K825A, Tubeless

Rear : Size 130/90 V16
Make, Type DUNLOP K825, Tubeless

Tire Repair
Currently two types of repair for tubeless tires have

come into wide use. One type is called a temporary
(external) repair which can be carried out without
removing the tire from the rim, and the other type is
called a permanent (internal) repaire which requires tire
removal. lt is generally understood that higher running
durability is obtalned by permanent (internal) repairs
than by temporary (external) ones. Also, permanent
(internal) repairs also have the advantage of permitting
a thorough examination for secondary damage not
visible from external inspection of the tire. For these
reasons, Kawasaki does not recommend temporary
(external) repair. Only appropriate permanent (internal)
repalrs are recommended. Repair methods may vary
slightly from make to make. Follow the repair methods
indicated by the manufacturer of the repair tools and
materials so that safe results can be obtained.

Hub Bearings

Front Hub Bearing Removal

oDo not lay the wheel on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
ground.

.Remove the front wheel.

.Remove the speedometer gear housing, and collar(s)
from the wheel .

oRemove the disc mounting Allen bolts and take off the
discs.

oRemove the circlip and speedometer gear drive.

Tire Air Pressure (When cold)

Front 225 kPa
(2.25 kglcmz, 32 Psi)

Rear Up to 1824 N 250 kPa
(186 ks,410 lb) (2.50 kg/cm2,36 psi)

A. Depth Gauge



A. Speedometer drive B. Circlip

oRemove the grease seal using a hook, and remove the
circlip.

A. Grease Seal

olnsert a metal rod into the hub from the left side, and
remove the right side bearing by tapping evenly around
the bearing inner race.

.Remove the remaining bearing by tapping evenly
around the bearing inner race. The distance collar
comes out with the bearine.
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Front Hub Bearing lnstallation
rWhen installing the front hub bearings, be careful of

the following items.
oBefore installing the wheel bearings, blow any dirt or

foreign particles out of the hub with compressed air
to prevent coqtamination of the bearings.

olnspect the bearings and replace them if necessary.
Lubricate them and install them using the bearing
driver and the bearing driver holder (special tools) so
that the marked or shielded sides face out.

1 . Bearing Driver Holder : 57001-1132
2. Bearing Driver: 5700-1145
3. Bearing Driver: 57001-1135

olnspect the grease seal and replace if necessary. f'ress
it in until it stops at the circlip in the hole using the
same special tools used for bearing installation.

oTighten the disc mounting Allen bolts to the specified
toroue. The disc must be installed with lhe chamfered
hole side facing toward the wheel. After installing the
disc check the disc runout. Completely clean off any
grease that has gotton on either side of the disc with a
high flashpoint solvent. Do not Lrse one which will
leave an oily residue.

Rear Hub Bearing

oDo not lay the wheel on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
grou nd.

oRemove the rear wheel .
.Remove the coupling sleeve, rear wheel coupling, and
coupling collar from the wheel.

oRemove the disc mounting Allen bolts and take off the
d isc.

oRemove the grease seal using a hook, and remove the
circlip.

Removal

m]
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A. Grease Seal

Bearing Removal

.lnsert a metal rod into the hub from the left side, and
remove the right side bearing by tapping evenly around
the bearing inner race.

.Remove the remaining bearing by tapping evenly
around the bearing inner race. The distance collar
comes out with the bearins.

Rear Hub Bearing lnstallation
oWhen installing the rear hub bearings, be careful of the

following items.
oBefore installing the wheel bearings, blow any dirt or

foreign particles out of the hub with compressed air to
prevent contamination of the bearings.

olnspect the bearings and replace them if necessary (see
Hub Bearing Inspection). Lubricate them and install
them using the bearing driver and the bearing driver
holder (special tools) so that the marked or shielded
sides face out.

1 . Bearing Drive Holder: 57001-1132
2. Bearing Driver: 57001-1 146
3. Bearing Driver: 57001-1 136

olnspect the grease seal and replace if necessary (see
Grease Seal Inspection). Press it in until it stops at the
circlip in the hole using the same special tools used for
bearing installation.

oApply a little grease to the inside of the rear coupling'

A. Grease

oTighten the disc mounting Allen bolts to the specified
torque (see Exploded View in Brake chapter). The disc
must be installed with the chamfered hole side facing
toward the wheel. After installing the disc, check the
disc runout (see Disc Wear in Brake chapter).

oCompletely clean off any grease that has gotten on
either side of the disc with a high flash-point solvent.
Do not use one which will leave an oily residue.

Hub Bearing lnspection and Lubrication
Since the hub bearings are made to extremely close

tolerances, the clearance cannot normally be measured.
.For rear hub bearing, turn each bearing back and

forth while checking for roughness or binding.
*lf roughness or binding is found, replace the bearing.
.For front hub bearing, wash the bearing with a high

flash-point solvent, dry it (do not spin it while it is
dry), and oil it. Spin it by hand to check its condition.



*lf it is noisy, does not spin smoothly, or has any rough
spots, it must be replaced.

olf the bearing is to be used again, rewash it with a
high flash-point solvent, dry it, and pack it with good
quality bearing grease before installation. Turn the
bearing by hand a few times to make sure the grease is
distributed uniformly inside the bearing, and wipe the
oil grease out of the hub before bearing installation.
Clean and grease the wheel bearings in accordance with
the Periodic Maintenance Chart.

NOTE

oSince the bearings on the rear wheel hub are packed
with grease and shielded, they are not required to be
removed for I ubrication.

A. Grease.

oExamine the bearing seal for tears or leakage.
*lf the seal is torn or is leaking, replace the bearing.

Grease Seal lnspection and Lublication
lf the grease seals are examined without removing the

seals themselves, lock for discoloration (indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. lf the seal or internal
ribbing has hardened, the clearance between the seal
and the axle sleeve will not be taken up, which will allow
dirt and moisture to enter and reach the bearing. lf in
doubt as to its condition and whenever the seal is
removed for greasing the bearing, the seal should be
replaced. The seal are generally damaged upon removal.
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Speedometer Gear Housing

Speedometer Gear H ousi ng D isassemb ly
.Pull the speedometer gear housing and collar off the
front wheel.

oPull out the grease seal using a hook.

A. Speedometer Gear Housing C. Grease Seal
B. Pin

oPull out the speedometer gear.
olf the speedometer cable bushing or speedometer

pinion needs to'be removed, first drill the housing
through the pin using a 1 .0 to 1 .5 mm drill bit. Drill
the housing from the under side using a 3.0 to 3.5 mm
drill bit. Using a suitable 3 mm rod, tap out the pin,
and then pull out the speedometer cable bushing,
pinion, and washers.

NOTE

alt is recommended that the assembly be replaced rather
than attempting to repair the components.

Speedometer Gear Housing Assembly
.When assembling the speedometer gear housing, be

careful of the following items.
oAfter inserting a new pin, stake the housing hole to

secure the pin in place.
oReplace the grease seal with a new one. Apply a little
grease to the seal. Install it using a press or a suitable
driver so that the face of the seal is level with the
surface of the housing.

oRegrease the speedometer gear.
olnstall the speedometer gear housing so that it fits in
the speedometer gear drive notches.

!l
I
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Speedometer Gear Housing Pin Removal Speedometer G ear H ousing Lubrication
Clean and grease the speedometer gear housing

accordance with the Periodic Maintenance Chart.

A. Speedometer Gear Housing
B. Grease.

ln

1. 1 - 1.5 mm bit
2. Housing
3. Pin

4. 3 - 3.5 mm
5. 3 mm Rod

bit

A. Speedometer Gear Housing
B. Fit in the gear drive notches.
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Exploded View

L : Apply a non-p€rmanent locking agent to the threads.

T1: 9.8 N-m (1.0 kg.m, 87 in'lb)
T2:74 N-m (7.5 kgm, 54 ft-lb)
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Specifications

Item Model Standard sefvitjst trhit

Drive Chain:

Make and type

Chain slack

20-Link length

2x500
2x600

Enuma Endless

EK50 KVD-O 1O4 Linkl42T

EK50 KVD-O 102 Link/397

35-40mm

317.5 - 318.4 mm

Less than 35 mm, or

more than 45 mm

323 mm

Sprockets:

Engi ne sproc ket diameter

Rear sprocket diameter

Rear sprocket warp

2x500
ZX6OO

65.58 - 65.78 mm/157

202.32 - 202.82 mml42T

187.O2 - 187.52 mm/397

Under 0.4 mm

64.9 mm

202.0 mm

186.7 mm

0.5 mm

Specjal Tools

Bearing Driver Set: 57001-1129

Use following tools in the set,

Bearing Driver Holdet: 57001-1132
Bearing Driver: 57001-1 140
Bearing Driver: 57001-1 146
Bearing Driven 57001-1148

Inside Circlip Pliers: 57001-143
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Drive Chain

The drive chain must be checked, adiusted, and
lubricated in accordance with the Periodic Maintenance
Chart for safety and to prevent excessive wear. lf the
chain becomes badly worn or maladjusted - either too
loose or too tight - the chain could iump off the
sprocket or break.

oA chain that breaks or jumps off the sprockets could
snag on the engine sprocket or lock the rear wheel,
severely damaging the motorcycle and causing it to go
out of control.

Drive Chain Slack lnspection
oSet tlie mot<ircycle up on its center stand.
oCheck to see if wheel alignment is properly adjusted.
The left and right notches on the chain adjuster should
point to the same marks or positions on the swing arm.
lf they do not,adjust whedl alignment as described in
the later paragraph-Wheel Alignment Ad justment.

.Turn the rear wheel to find the position where the
chain is tightest, andxneasqre the vdrtical movement
midway between the sprockets. *

olf the drive chain is too tight orbo loose, adjust it so
that the chain slack will be within the standard value.

Chain Slack Inspection

Drive Chain Slack

Standard: 35 - 40 mm
Too Tight: Less than 35 mm

Too Loose: More than 45 mm

A. Torque Link Nut D. Rear Axle Nut
B. Chain Adjusting Bolt E. Cotter pin
C. Locknut

oRemove the axle cotter pin, and loosen the axle nut.
oWhen the chain is too tight, back out both the chain

adjusting bolts evenly, and push the wheel forward
until the chain is too loose.

oWhen the chain is too loose, turn in both the chain
adjusting bolts evenly. To keep the chain and wheel
aligned, the notch on the left chain adiuster should
align with the same swing arm mark that the right chain
ad juster notch aligns with.

c{\tlisalignment of the wheel will result in abnormal wear,
and may result in an unsafe riding condition.

oTighten the axle nut loosely, and tighten both chain
adjusting bolts (but not enough to change the
adjustment), and then tighten both locknuts securely.

oTighten the axle nut and torque link nut to the
specified torque (see Exploded View).

oRotate the wheel, measure the chain slack again at the
tightest position, and readjust if necessary.

olnsert a new cotter pin through the axle nut and axle,
and soread its ends.

olf the axle and torque link nuts are not securely
tightened and the cotter pin is not installed, an unsafe
riding condition may result.

oCheck the rear brake (see the Brakes section).

W heel A I ignment I nspection
oSet the motorcycle up on its center stand.
oCheck to see if wheel alignment is properly adjusted.

The teft and right notches on the chain adjuster should
point to the same marks or positions on the swing arm.

*lf they do not, adjust the wheel alignment.

Drive Chain Slack Adiustment
oloosen the torque link nut (rear).
oloosen the left and right chain adjusting bolt locknuts.

I

I

I

I



A. Notch
B. Marks

C. Swing Arm
D. Chain Adjuster

NOTE

oWheel alignment can also be checked using the straight-
edge or string method.

oMisalignment of the wheel will result in abnormal wear,
and may result in an unsafe riding condition.

W h eel A I ign ment Ad justment
.Loosen the torque link nut.
.Loosen the left and right chain adjusting bolt locknuts.
.Remove the axle cotter pin, and loosen the axle nut.
.Turn the chain adjusting bolts so that their notches

point to the same marks or positions on the swing arm
on both sides.

.lnspect the chain slack.
oTighten the axle nut loosely, and tighten both chain

adjusting bolts (but not enough to change the
adjustment), and then tighten both locknuts securely.

oTighten the axle nut and torque link nut to the
specified torque (see Exploded View).

oRotate the wheel, measure the chain slack again at the
tightest position, and readjust if necessary.

olnsert a new cotter pin through the axle nut and axle,
and spread its ends.
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olf the axle or torque link nuts 8re not socurely
tightened or the cotter pin is not installed, an unmfe
riding condition may result.

eCheck the rear brake (see the Brakes section).

Drive Chain Wear lnspection
oRotate the rear wheel to inspect the drive chain for
damaged rollers, and loose pins and links.

oAlso inspect the sprockets for unevenly or excessively
worn teeth, and damaged teeth.

*lf tiere is any irregularity, replace the drive chain and
both sprockets.

.Stretch the chain taut hanging a 98 N (10 kg, 20 lb)
weight on the chain.

.Measure the length of 20 links on thd straight part of
the chain from pin center of the 1st pin to pin center
of the 21st pin. Since the chain may wear unevenly,
take measurements at several places.

Chain Length

Weight
Measure length here
20 link length

1.
2.
3.

20th 21st
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Drive Chain 20'Link Length

Standard: 317.5 - 318.4 mm

Service Limit: 323 mm

tlf anv measurement exceeds the service limit, replace

the chain. Also, replace the engine and rear sprockets
when the drive chain is replaced.

oFor safety, use only the standard chain. lt is an endless
type and should not be cut for installation.

Drive Chain Lubrication
The chain should be lubricated with a lubricant which

will both prevent the exterior from rusting and also
absorb shock and reduce friction in the interior of the
chain. An effective, good quality lubricant specially for-
mulated for chains is best for regular chain lubrication.

lf a special lubricant is not available, a heavy oil
such as SAE 90 is preferred to a lighter oil because it
will stay on the chain longer and provide better
lubrication.
olf the chain appears especially dirty, it should be

cleaned before lubrication.

oThe O-rings between the side plates seal in the lubricant
between the pin and the bushing. To avoid damaging
the O-rings and resultant loss of lubricant, observe the
following rules.

oUse only kerosene or diesel oil for cleaning an O'ring
drive chain. Any other cleaning solution such as
gasoline or trichloroethylene will cause deterioration
and swelling of the O-rings.

olmmediately blow the chain dry with compressed air
after cleaning.

oComplete cleaning and drying the chain within 10
minutes.

oApply oil to the sides of the rollers so that oil will
penetrate to the rollers and bushings. Apply the oil to
the O-rings so that the O-rings will be coated with oil.

oWipe off any excess oil.

Drive Chain Lubrication

Drive Chain Removal
oRemove the shift lever bolt
.Remove the bolts and take

cover.

and oull off the lever.
off the engine sprocket

A. Shift Lever B. Engine Sprocket Cover

oRemove the rear wheel (see Rear Wheel Removal in
Wheels/Ti res chapter).

oRemove the swing arm pivot nut. Do not remove the
pivot shaft.

A. Pivot Nut B. Pivot Shaft

oRemove the lower shock absorber nut. Do not remove
the bolt.

A. Rear Shock Absorber C. Tie Rod
B. Nut D. Nut

a,

ai



oRemove the Uni-trak tie rod lower nut. Do not remove
the bolt.

oRemove the tie rod bolt, shock absorber bolt, and
swing arm pivot shaft while supporting the swing arm.

oPull the swing arm toward the rear.
oTake the drive chain off the engine sprocket and then

pull off the chain from lhe swing arm.

oTake care not to damage the brake hose. Damage to
the brake line greatly reduces brake line strength and
increases the chance of brake fluid leakage, resulting in
the loss of brake control.

Drive Chain lnstallation
olnstallation is the reverse of removal.
oWhen installing the drive chain, be careful of the

following items.
oAdiust the drive chain after installation.
oTighten the swing arm pivot nut to the specified torque

(see Exploded View in Frame chapter).
oTighten the lower shock absorber nut to the specified

torque (see Exploded View in Suspension chapter).
oTighten the Uni-trak tie rod lower nut to the specified

torque (see Exploded View in Suspension chapter).
oTighten the torque link nut to the specified torque (see

Exploded View in Brakes chapter).
olnstall the shift lever at the correct position (see Left

Footpeg and Bracket lnstallation in Frame chapter).

Sprocket, Coupling

FINAL DRIVE 1O-7

oloosen the engine sprocket bolts while applying the
rear brake.

oRemove the bolts, holding plate, and pull the engine
sprocket off the output shaft with the drive chain, and
then seoarate them.

A. Bolts B. Holding Plate

l
!
l

Ml

t Engine Sprocket I nsta I lation
.lnstallation is the reverse of

following.
oEngage the sprocket with the

"lN" mark faces inwards.
oTighten the engine sprocket

torque (see Exploded View).
olnstall the shift lever at the correct position (see Left

Footpeg and Bracket lnstallation in Frame chapter).

Rear Sprocket, Coupling Removal
oRemove the rear wheel (see Rear Wheel Removal in
Wheels/Tires chapter).

removal. Note the

chain so the recess or

bolts to the specified

Engine Sprocket Removal
.Remove the shift lever bolt
.Remove the bolts and take

cover.

and oull off the lever.
off the engine sprocket

oDo not lay
facing down.
blocks under
ground.

aRemove the
wheel.

the wheel on the ground with the disc
This can damage or warp the disc. Place

the wheel so the disc does not touch the

coupling with the rear sprocket from the
A. Shift Lever B. Engine Sprocket Cover
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A. Rear Sprocket
B. Coupling Collar
C. Coupling

D. Rubber Damper
E. Coupling Sleeve

Sprocket Teeth

Worn Tooth
(Engine Sprocket)

Worn Tooth
(Rear Sprocket)

oPull out the coupling collar from the left, and the
coupling sleeve from the right.

.lnstall the rubber damper and wheel coupling tempo-
rarily on the rear hub to aid in rear sprocket removal.

rRemove the rear sprocket nuts (6) to separate the rear
sprocket and wheel coupling.

oRemove the rear sprocket and remove the coupling
from the rear wheel.

Rear Sprocket, Coupl ing I nstal lation
olnstallation is the reverse of removal. Note the

following.
olnstall the rear sprocket with the chamfered side facing

to toward the hub. Tighten the sprocket nuts to the
specified torque. (see Exploded View).

A. Rear Sprocket B. Chamfered Side

Sprockets Wear
Visually inspect the sprocket teeth.

worn as illustrated, replace the sprocket.

Measure the diameter of the sprocket at the base of
the teeth. lf the sprocket is worn down to less than the
service limit, replace the sprocket.

A. Rear Sprocket

Sprocket Diameter

Engine Sprocket

Standard 65.58 - 65.78 mm
Service Limit 64.9 mm

Rear Sprocket
187.O2 - 187.52 mm
186.7 mm
20232- 202.82mm
202.0 mm

NOTE

olf a sprocket requires replacement, the chain is
probably worn also. Upon replacing a sprocket, inspect
the chain.

Sprocket Warp
Elevate the rear wheel so that it will turn freely, and

set a dial gauge against the rear sprocket near the teeth
as shown. Rotate the rear wheel. The difference
between the highest and lowest dial gauge readings is the
amount of runout (warp).

lf the runout exceeds the service limit, replace the
rear sprocKet.

lf they are
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A. Rear Sorocket B. Dial Gauge C. Turn.

Rear Sprocket Warp

Standard Under 0.4 mm
Service Limit 0.5 mm

Coupling Bearing Removal
oUsing a hook, pull out the grease seal and remove the
circlio.

A. Wheel Coupling B. Grease Seal

oUsing the bearing driver and driver holder (special
tools) or some other suitable tool, remove the bearing
by tapping from the wheel side.

'f . Bearing Driver Holder: 57001-1132
2. Bearing Driver: 57001-1146
3. Bearing Driver: 57001-1140

FINAL DRIVE 10.9

Coupl ing Bearing I nstal lation
.lnstallation is the reverse of removal. Note the
following.

olnspect the bearing, and replace it if necessary (see
Coupling Bearing Inspection). Lubricate it, and then
install it using the wheel bearing driver and the bearing
driver holder (special tools).

1. Bearing Driver Holder: 57O01-1132
2. Bearing Driver: 57001-1 148
3. Bearing Driver: 57001-1140

Coupling Bearing lnspection and Lubrication
Since the coupling bearing is made to extremely

close tolerances, the clearance cannot normally be
measured.
oWash the bearing with a high flash-point solvent, dry it

(do not spin it while it is dry), and oil it. Spin it by
hand to check its condition.

*lf it is noisy, does not spin smoothly, or has any rough
spots, it must be replaced.

olf the bearing is to be used again, rewash it with a high
flash-point solvent, dry it, and pack it with good
quality bearing grease before installation. Turn the
bearing by hand a few times to make sure the grease is
distributed uniformly inside the bearing, and wipe the
old grease out of the coupling before bearing
installation. Clean and grease the coupling bearings in
accordance with the Periodic Maintenance Chart.

F.
A. Grease.
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Grease Seal lnspection and Lubrication
lf the grease seals are examined without removing the

seals themselves, look for discoloration (indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. lf the seal or internal
ribbing has hardened, the clearance between the seal
and the axle sleeve will not be taken up, which will allow
dirt and moisture to enter and reach the bearing. lf in
doubt as to its condition and whenever the seal is
removed for greasing the bearing, the seal should be
replaced. The seals are generally damaged upon removal.

Damper lnspection
Remove the rear wheel coupling, and inspect the

rubber damper.
Replace the damper if it appears damaged or dete-

riorated.

A. Rubber Damper



BRAKES 11.1
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Exploded View
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T1 : 18 N.m (1.8 kg.m, 13 ft.lb)
f2:25 N.m (2.5 kg-m, 18.0 ft-tb)
T3: 32 N.m (3.3 ks.m,24 ft-tb)
T427.8 N-m {0.8 ks-m,69 in-tbl
T5: 23 N.m (23 kg-m, 16.5 ft-tb)
T6: 9.8 N-m (1.0 kg.m,87 in-lb)
T7: 5.9 N-m (0.6 kg-m,52 in-lb)
T8: 18 N-m (1.9 kg.m, 13 ft-lb)
T9: 8.8 N-m (0.90 kg.m, 78 in-lb)
T10: 34 N.m {3.5 ks-m,25 ft-tb}
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Item Standard Service Limit

Brakes:

Pad lining thickness: Front and Rear

Brake f luid grade

Brake pedal position

Disc runout: Front

Rear

Disc thickness Front

Rear

5mm

D.O.T.3

About 40 mm

Under 0.15 mm

Under 0.15 mm

4.8 - 5.1 mm

5.8 - 6.1 mm

1mm

0.3 mm

0.3 mm

4.5 mm

5.5 mm

Recommended Disc Brake Fluid

Type Brand

D.O.T.3

Atlas Extra Heavy Duty
Shell Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty

Castrol G irl ing-Un iversal
castrolGT (LMA)
Castrol Disc Brake Fluid

Special Tool

Inside Circlip Pliers: 57001-143
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Brake Adjustment

Front Brake:
Disc and disc pad wear is automatically compensated

for and has no effect on brake lever action. So there are
no parts that require adjustment on the front brake.
However if the brake lever has a soft, or "spongy feeling",
check the brake fluid level in the master cylinder and
bleed the air from the brake line (see Bleeding the
Brake).

NOTE

oCheck the brake fluid level in accordance with the
Peri od ic Ma i n ten ance Ch a rt.

Rear Brake:
Disc and disc pad wear is automatically compensated

for and has no effect on brake pedal action. However,
the brake pedal position may occasionally require
adjustment due to wear of the pedal pivot, or in case of
disassembly. lf the brake pedal has a soft, or "spongy

feeling", check the brake fluid level in the reservoir and
bleed the air from the brake line (see Bleeding the
Brake).

NOTE

oCheck the brake fluid level in accordance with the
Peri od i c M ai n tenan ce Ch art.

Brake Pedal Position lnspection
.When the brake pedal is in its rest position, it should be

at the position specified.

Pedal Position

Standard About 40 mm below top of footpeg

A. Footpeg B. Brake Pedal

Brake Pedal Position Adjustment
oloosen the master cvlinder locknut.

A. Master Cylinder
B. Locknut
C. Adjusting Nut
D. Brake Pedal End
E. Footpeg Bracket

oCheck the brake
necessary.

F. Mounting Bolts
G. Clevis
H..loint Pin
l. Cotter Pin

oPull out the cotter pin and the joint pin.
oRemove the master cylinder by taking off the

mounting bolts.
oUp or down the adjusting nut by turning the clevis to

adjust the brake pedal position.
oAfter the ad justment is made, install the master

cylinder to the footpeg bracket.
olnstall the removed parts, and tighten the master

cylinder locknut and mounting bolts to the specified
torque (see Exploded View).

NOTE

olf the pedal position cannot be ad,iusted by turning the
clevis, the brake pedal may be deformed or incorrectly
installed.

olf the brake rod protrusion is 3.5 - 5.5 mm below the
nut, the pedal position will be within the standard
range (about 40 mm).

Brake Rod Protrusion

Master Cylinder
Adjusting Nut
Rod Protrusion

e
rt\

1.
2.
3.

.lf it is not, adjust the brake pedal position as follows.
pedal position, and readjust it



Calipers

Front Caliper Removal
oPut the motorcycle on its center stand'
oRemove the caliper mounting bolts and take off the

cal i oer.
oDisconnect the brake hose from the caliper'

NOTE

oDisconnect the speedometer cable lower end before left

caliper removal.
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oPump the brake lever or pedal to remove the caliper

oisto n .
olmmediately wipe up any brake fluid that spills.

Ca li per I nstal lation Notes
oTighten the caliper mounting bolts to the specified

torque (see Exploded View) .
oconnect the brake hose to the caliper putting a new
flat washer on each side of the brake hose fitting, and
tighten the banjo bolt to the specified torque (see
Exploded View).

oCheck the fluid level in the master cylinder (reservoir),
and bleed the brake line (see Bleeding the Brake).

oCheck the brake for weak braking power, brake drag,
and fluid leakage.

Ca li per D isassemblY Notes
oUsihg compressed air, remove the piston.
oCover the caliper opening with a clean, heavy cloth'
oRemove the piston by lightly applying compressed air

to where the brake line fits into the caliper.

oTo avoid serious injury, never place your fingers or

palm inside the caliper opening. lf you apply com-

pressed air into the caliper, the piston may crush your

hand or fingers.

A. Caliper Mounting Bolts
B. Cable Lower End
C. Caliper Holder

D, Caliper
E. Brake Hose

Rear Caliper Removal
oRemove the caliper mounting bolts and take off the

cal ioer.
oDisconnect the brake hose from the caliper.

A. Caliper C. Brake Hose
B. Caliper Mounting Bolts

*lf the front or rear caliper is to be disassembled after
removal and if compressed air is not available, remove
the piston using the following steps before discon-
necting the brake hose from the caliper.

oRemove the pads.

A. Apply compressed air. B. Cloth

Caliper Assembly Notes
rApply brake fluid to the outside of the piston and the

fluid seal , and push the piston into the cylinder by
hand. Take care that neither the cylinder nor the
piston skirt get scratched.

oApply a thin coat of PBC (Poly Butyl Cuprysil) grease

to the caliper holder shafts and holder holes, (PBC is a

special high temperature, water-resistant grease).
olnstall the anti-rattle spring in the calipers as shown'



11€ BRAKES

A. Anti-rattle spring

Fluid Seal Damage
The fluid seal around the piston maintains the proper

pad/disc clearance. lf this seal is not satisfactory, pad
wear will increase, and constant pad drag on the disc will
raise brake and brake fluid temperature.

Galiper

Dust Seal and Cover Damage
oCheck that the dust seals and covers are not cracked.

worn, swollen, or otherwise damaged.
*lf they show any damage, replace them.

Piston Cylinder Damage
oVisually inspect the piston and cylinder surfaces.
*Replace the cylinder and piston if they are badly

scored or rusty.

Caliper Holder Shaft Wear
The caliper body must slide smoothly on the caliper

holder shafts. lf the body does not slide smoothly, one
pad will wear more than the other, pad wear will in-
crease, and constant drag on the disc will raise brake and
brake fluid temperature.
oCheck to see that the caliper holder shafts are not

badly worn or stepped, or the rubber friction boots are
not damaged.

*lf the rubber friction boots are damaged, replace the
rubber friction boots, and the caliper holder.

Brake Pads

Pad Removal
oRemove the caliper (see Front or Rear Caliper

Removal).
.Take the piston-side pad out of the caliper holder.
oPush the caliper holder toward the piston, and then

remove the pad from the caliper holder shaft.

1. Caliper
2. Piston

Fluid Seal
Dust Seal

3.
4.

Replace the fluid seals under any of the following
conditions: (a) fluid leakage around the pad; (b) brakes
overheat; (c) there is a large difference in left and right
pad wear; (d) the seal is stuck to the piston. lf the fluid
seal is replaced, replace the dust seal as well. Also, re-
place all seals every other time the pads are changed.

i

A. Pad B. Caliper Holder



Pad lnstallation Note
oPush the caliper piston in by hand as far as it will go.

oDo not attempt to drive the motorcycle until a full
brake lever or pedal is obtained by pumping the brake
lever or pedal until the pads are against the disc. The
brake will not function on the first application of the
lever or pedal if this is not done.

Lining Wear
ln accordance with the Periodic Maintenance Chart,

inspect the front and rear brakes for wear.
oCheck the lining thickness of the pads in each caliper.
*lf the lining thickness of either pad is less than the

service limit, replace both pads in the caliper as a set.

Brake Pad

1. Lining Thickness
2. Service Limit

Pad Lining Thickness

Standard 5 mm

Service Limit 1 mm

Master Cylinders

Front Master Cylinder Removal
oPull back the dust cover, and remove the banjo bolt to

disconnect the upper brake hose from the master
cylinder. There is a flat washer on each side of the
hose fitting.

oRemove the clamp bolts and
cylinder. lmmediately wipe up
sp ills.

A. Banio Bolt
B. Master Cylinder

BRAKES 11.7

C. Clamp Bolts

take off the master
any brake fluid that

Front Master Cylinder lnstallation Notes
oMaster Cylinder Clamp Installation:
oThe master cvlinder clamp must be installed with the

arrow mark upward.
oTorque the upper clamp bolt first, and then the lower

clamp bolt to the specification (see Exploded View)'
There will be a gap at the lower part of the clamp after
tightening.

A. Tighten upper clamp bolt first. C. Arrow Mark
B. Lower Clamp Bolt

oUse a new flat washer on each side of the brake hose
fitting, and tigten the banjo bolts to the specified
torque (see Exploded View).

Rear Master Cylinder Removal
oSlide the brake hose clamp out of place. Disconnect

the brake hose from the master cylinder, and tem-
porarily secure the end of the brake hose to some high
place to keep fluid loss to a minimum. lmmediately
wipe up any brake fluid that spills.
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A. Banjo Bolts
B. Brake Hoses
C. Clamp

oR.:^:rlr e the cotter
: --,- -:,d clevis and

D. Master Cylinder
E. Footpeg Bracket

A. Clevis
B. Cotter Pin

C. Pin
D. Pedal

oRemove the banjo bolt to disconnect the brake hose
from the master cylinder, and temporarily secure the
end of the brake hose to some high place to keep fluid
Ioss to a minimum. There is a flat washer on each side
of the hose fitting.

oDisconnect the rear brake light switch lead connector,
and loosen the master cylinder mounting bolt, and then
remove the footpeg bracket bolts and take off the
bracket with the master cylinder.

A. Rear Brake Light Switch C. Footpeg Bracket Bolts
B. Mounting Bolts (Loosen)

oRemove the master cylinder mounting bolts and take
the master cylinder off the footpeg bracket.

Rear Master Cylinder lnstallation Notes
oUse a new flat washer on each side of the brake hose

fitting, and tighten the banjo bolt to the specified
torque (see Exploded View). Be sure that the metal
pipe is properly fitted into the U-shaped notch in the
master cvlinder.

oTighten the rear master cylinder mounting bolts (2)
to the specified torque (see Exploded View) after
installing the footpeg bracket.

oCheck and adjust the following items.
oBrake pedal position (see Rear Brake Pedal Position

I nspection).
oRear brake light switch (see Rear Brake Light Switch

Adjustment in Electrical System chapter).

lnspection and Adjustment after lnstallation
oBleed the brake line after master cylinder installation.
oCheck the brake for weak braking power, brake drag,

and fluid leakage.

Front Master Cylinder Disassembly Notes
oRemove the front master cylinder from the handlebar.
oRemove the reservoir cap and diaphragm, and empty

out the brake fluid.
.Remove the locknut and pivot bolt, and remove the

brake lever.
oSlide the dqst cover out of place.
oRemove the retainer with circlip pliers and pull out the

piston with the secondary cup, and take off the pri-
mary cup and spring.

oDo not remove the secondary cup from the piston since
removal will damage it.

pin and then pull the pin out of the
brake pedal.

o

ai
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Front Master Cylinder Rear Master Cylinder

%
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1 . Primary Cup
2. Secondary Cup
3. Piston

1. Primary Cup
2. Secondary Cup
3. Piston
4. Retainer

Front Master Cylinder Assembly Notes
oBefore assembly, clean all parts including the master

cylinder with brake fluid or alcohol.

oExcept for the disc pads and disc; use only disc brake
fluid, isopropyl alcohol, or ethyl alcohol, for cleaning
brake parts. Do not use any other fluid for cleaning
these parts. Gasoline, motor oil, or any other
petroleum distillate will cause deterioration of the
rubber parts. Oil spilled on any part will be difficult to
wash off completely, and will eventually deteriorate
the rubber used in the disc brake.

oApply brake fluid to the parts removed and to the
inner wall of the cylinder.

oTighten the brake lever pivot bolt and tighten the
locknut to the specified torque (see Exploded View).

Rear Master Cylinder Disassembly Notes
.Remove the rear master cylinder from the right footpeg

bracket.
oRemove the retainer with circlip pliers, and pull out the

piston stop and push rod, as a set. Then remove the
piston and secondary cup, and the spring and primary
cuo.

oDo not remove the secondary cup from the piston since
removal will damage it.

YEYP
6C6 
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4. Brake Hose
5. Retainer
6. Piston Stop
7. Push Rod

oRemove, the retainer with circlip pliers and pull out the
brake hose connector and O-ring from the master
cylinder.

Rear Master Cylinder Assembly Notes
oBefore assembly, clean all parts including the master

cylinder with brake fluid or alcohol.

oExcept for the disc pads and disc; use only disc brake
fluid, isopropyl alcohol, or ethyl alcohol, for cleaning
brake parts. Do not use any other fluid for cleaning
these parB. Garoline, engine oil, or any other petro-
leum dirtillate will cause deterioration of the rubber
parts. Oil spilled on any part will be difficult to wash
off completely, and will eventually deteriorate the
rubber used in the disc brake.

.Apply brake fluid to the parts removed and to the

inner wall of the cvlinder.
oTake care not to scratch the piston or the inner wall of

the cylinder.

Master Cyl inder I nspection
(Visual lnspection)

oDisassemble the front and rear master cylinders.
rCheck that there are no scratches, rust or pitting on

the inside of the master cylinder and on the outside
of the piston.

*lf the master cylinder or piston shows any damage,
replace them.

.lnspect the primary cups and secondary cups.
*lf a cup is worn, damaged, softened (rotted), or

swollen, the piston assembly should be replaced to
renew the cups.

*lf fluid leakage is noted at the brake lever, the piston
assembly should be replaced to renew the cup.

rCheck the dust covers for damage.
*lf they are damaged, replace them.
oCheck that the relief and supply ports are not plugged.

,,li
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iill
;lll
.il
i



11.10 BRAKES

*lf the small relief port becomes plugged, the brake pads
will drag on the disc. Blow the ports clean with
compressed air.

oCheck the piston return springs for any damage.
*lf the spring is damaged, replace it.

Front and Rear Master Cylinder

Reservoir Removal Notes
oRemove the rear brake reservoir mounting bolt, and
take the reservoir off the frame.

A. Reservoir B. Mounting Bolt

oTake off the reservoir cap and diaphragm, and empty
the brake fluid into a suitable container.

oSlide the hose clamps, and pull the brake hose off
the reservoir. lmmediately wip up any brake fluid
that spills.

Reservoi r I nstal lation Notes
olnstall the clamps for the brake hose ends.
oFill the reservoir with fresh brake fluid, and bleed the

brake line (see Bleeding the Brake).

Discs

Disc Wear
Measure the thickness of each disc at the point where

it has worn the most. Replace the disc if it has worn
past the service limit.

Disc Thickness

Brake Disc
Measuring Area

t.

2.
3.
4.
5.
6.
7.
8.
9.

10.

Reservoir
Diaphragm
Relief Port
Supply port
Cylinder
Return Spring
Primary Cup
Piston
Secondary Cup
Dust Cover

1 1. Brake lever
12. Push Rod
13. Clamp
14. Hose

c

\4

:l

ft

:r
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Front Disc Thickness

Standard 4.8 - 5.1 mm
Service Limit 4.5 mm

Rear Disc Thickness
Standard 5.8 - 6.1 mm
Service Limit 5.5 mm

Disc Cleaning
Poor braking can be caused by oil on the disc. Oil on

the disc must be cleaned off with an oil-less cleaning
fluid such as trichloroethylene or acetone.

oThese cleaning fluid are usually highly flammable and
harmful if breathed for prolonged periods. Be sure to
heed the fluid manufacturer's warnings.

Disc Warp
Jack up the motorcycle so that the front wheel is off

the ground, and turn the handlebar fully to one side.
Set up a dial gauge against the front disc, and measure
disc runout. Remove the lack, set the motorcycle up on
its center stand, and then measure the rear disc runout.
lf runout exceeds the service limit, replace the disc.

Disc Runout

1 . Brake Disc
2. Measuring Area

Disc Runout

Standard Under 0.15 mm
Service Limit 0.3 mm

Brake Fluid

Fluid Level lnspection
In accordance with the Periodic Maintenance Chart,

inspect the brake fluid level in the front and rear brake
fluid reservoirs.
oCheck the brake fluid level in the reservoir.

BRAKES 11.11

NOTE

oHold the reservoir horizontal when checking brake
fluid level.

*The fluid level must be kept above the lower level lines.
lf the fluid level is lorver than the lower level line, fill
the reservoir to the upper level line of the reservoir.

oChange the brake fluid in the brake line completely if
the brake fluid must be refilled but the type and brand
of the brake fluid that already is in the reservoir are
unidentified. After changing the fluid, use only the
same type and brand of fluid thereafter. Mixing
different types and brands of brake fluid lowers the
brake fluid boiling point and could cause the brake to
be ineffective. lt may also cause the rubber brake parts
to deteriorate.

Front Brake Fluid Reservoir

A. Lower Level Line

Rear Brake Fluid Rerervoir

B. Upper Level Line

Level Line B. Upper Level Line

Brake Fluid Change
In accordance with the Periodic Maintenance Chart,

change the brake fluid. The brake fluid should also be
changed if it becomes contaminated with dirt or water.

i
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Brake Fluid Requirementr
Recommended fluids are given in the table below. lf

none of the recommended brake fluids arre available, use
extra heavy-duty brake fluid only from a container
marked D.O.T.3.

Recommended Disc Brake Fluid

Type D.O.T.3.
Brand Atlas Extra HeavY DutY

Shell Super Heavy DutY
Texaco Super Heavy DutY
Wagner Lockheed Heavy DutY
Castrol Girling-UniYersal
Castrol GT {LMA}
Gastrol Disc Brake Fluid

Changing Brake Fluid:
.Remove the rubber cap on the bleed valve.
oAttach a clear plastic hose to the bleed valve on the

caliper, and run the other end of the hose into a
container.

oOpen the bl-eed valve (counterclockwise to open), and
pump the brake lever or pedal until all the fluid is
drained from the line.

cClose the bleed valve.
.Remove the reservoir cap.
oFill the reservoir with fresh brake fluid.
olnstall the reservoir cap.
oFront brake: Since a dual disc brake is used, repeat the

above 4 steps one more time for the otlrer side.
oOpen the bleed valve, apply the brake by the brake

lever or pedal, close the valve with the brake held
applied, and then quickly release the lever or pedal.
Repeat this operation until the brake line is filled
and fluid starts coming out of the plastic hose.

NOTE

oReplenish the fluid in the resrvoir as often as neces'
sry to keep it from running completely out.

oFront brake: Repeat the above step one more time for
the other side.

oBleed the air from the lines (continue with Bleeding the
Brake).

Filling up the Brake Line

Bleeding the Brake Line
The brake fluid has a very low compression coef-

ficient so that almost all the movement of the brake
lever or pedal is transmitted directly to the caliper
for braking action. Air, however, is easily compressed.
When air enters the brake lines, brake lever or pedal

movement will be partially used in compressing the air.
This will make the lever or pedal feel spongy, and there
will be a loss in braking power.

Bleed the air from the brake whenever brake lever
or pedal action feels soft or spongy, after the brake fluid
is changed, or whenever a brake line fitting has been
loosened for any reason.
oRemove the reservoir cap, and check that there is

plenty of fluid in the reservoir. The fluid level must
be checked several times during the bleeding opera'
tion and replenished as necessary. lf the fluid in the
reservoir runs completely out any time during bleeding,
the bleeding operation must be done over again from
the beginning since air will have entered the line.

owith the reservoir cap off, slowly pump the brake lever
or pedal several times until no air bubbles can be seen
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.

Bleeding the rear brake linel
olnstall the reservoir cap, and connect a clear plastic

hose to the bleed valve at the caliper, running the other
end of the hose into a container. Pump the brake pedal
a few times until it becomes hard and then, holding the
pedal pushed down, quickly open (turn counterclock'
wise) 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. Check that the brake
fluid is filFed to the upper level line marked in the
reservoir.

Bleeding the front brake line:
oBleed the air from the front brake llne, first using the

bleed valves on the brake calipers and the anti-dive
units, and then using the bleed valves on the junction

blocks.

1 . Open the bleed valve.
2. ApplV the brake and hold it.
3. Close the bleed valve
4. Then quickly release the brake.
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Bleeding the Brake Line

oWhen working with th€ disc brake, obrerve tho
precautions listed below.

1. Never reuse old brake fluid.
2. Do not use fluid from a container that has been

left unsealed or that has been open for a long time.
3. Do not mix two types and brands of fluid for use

in the brake. This lowers the brake fluid boiling
point and could cause the brake to be ineffective.
It may also cause the rubber brake parts to dete-
riorate.

4. Don't leave the reservoir cap off for any length of
time to avoid moisture contamination of the fluid.

5. Don't change the fluid in the rain or when a strong
wind is blowing.

6. Except for the disc pads and disc, use only disc
brake fluid, isopropyl alcohol, or ethyl alcohol
for cleaning brake parts. Do not use any other
fluid for cleaning these parts. Gasoline, engine
oil, or any other petroleum distillate will cause
deterioration of the rubber parts. Oil spilled on any
part will be difficult to wash off completely and will
eventually deteriorate the rubber used in the disc
brake.

7. When handling the disc pads or disc, be careful
that no disc brake fluid or any oil gets on them.
Clean off any fluid or oil that inadvertently gets
on the pads or disc with a high flash-point solvent.
Dci not use one which will leave an oily residue.
Replace the pads with new ones if they cannot be
cleaned satisfactorily.

8. Brake fluid quickly ruins painted surfaces; any
spilled fluid should be completely wiped up imme-
diately.

9. lf any of the brake line fittings or the bleed valve
is opened at any time, the AIR MUST BE BLED
FROM THE BRAKE-

1. Hold the brake applied.
2. Quickly open and close the valve.
3. Release the brake.

A. Caliper B. Bleed Valve

oRepeat the previous step one more time for the other
side.

.When air bleeding is finished, install the rubber caps on
the bleed valve, and check that the brake fluid is filled
to the upper level line marked in the reservoir
(handlebar turned so that the reservoir is level).

Brake Hoses

Brake Hose lnsPection
oThe high pressure inside the brake line can cause fluid

to leak or the hose to burst if the line is not properly

maintained. Bend and twist the rubber hose while

examining it.
*Replace it if any cracks or bulges are noticed.
oThe metal pipes which feed the brake fluid to the anti'

dive units are made of plated steel, and will rust if the
plating is damaged. Replace the pipe if it is rusted,

cracked (especially check the fittings), or ifthe plating

is badly scratched.

li
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Brake Hose Replacement
oPump the brake fluid out of the line as explained in the

Brake Fluid Change in Brake Fluid Section.
oRemove the banio bolts at both ends of the brake hose,

and pull the hose off the motorcycle. Especially, for

the brake hose between the rear master cylinder and
the reservoir, loosen the clamps at both ends of the
hose, and take off the hose.

olnsttll the new brake hose in its place, and tighten
the banjo bolts to the specified torque (see Exploded
View), noting the following.

oUse a new flat washer for each side of the fittings.

Brake Hose Installation

@m€@

Metal Pipe
Joint
Notch

1.
2.
5.
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Exploded View
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Exploded View

Ll Apply a nonfermanent locking agent to the threads.
LG: Apply liquid gasket.
M: Apply molybdenum disulfide grease.
T1: 23 N-m (2.3 kg-m, 16.5 ft-lbl
T2: 21N-m (2.1 kg-m, 15 ft-lbl
T3: 7.8 N-m (0.8 kg-m,69 in-lb)
T4: 7.O N-m (0.7 kg-m, 61 in-lb)
T5: 20 N-m (2.0 kg-m, 14.5 ft-lbl
T6: 29 N-m (3.0 kg-m, 22 ft-lb)
T7: 88 N-m (9.0 kg-m,65 ft-lb)
T8: 12 Nm (1.2 kgm, 104 in-lb)
T9: 34 N-m (3.5 kgrn,25 ft-lb)

T10: 49 N-m (5.0 kg-m,39 ft'lb)
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Specifications

Special Tools

Front Fork Cylinder Holder Handle: 57001-183

Front Fork Cylinder Holder Adapter: 57001-1057

Front Fork OilSeal Driver: 57001-1104

Bearing Driver Set: 57001-1129

Item Standard Service Limit

Front Fork:
Oil type
Oil capacity
Oil level
Air pressure Standard

Usable range
Fork spring free length

SAE 1OW2O
321 +4 mL (approx. 273 mL at oil change)
334 t2 mm (Fully Extended)
59 kPa (0.6 kg/cm', 8.5 psi)

49 * 69 kPa (0.5 - 0.7 kg/cm' ,7.1 - 10.0 psi)

478 mm 468.mm

Rear Shock Absorbers:
Air pressure Recommended

Usable range
Atomospheric pressure
Atomospheric pressure - 343 kPa

(3.5 kg/cmz, 50 psi)

I



Front Fork

Air Pressure Adjustment
oPut the motorcycle on its center stand, and raise the

front wheel off the ground using a jack or other
suitable stand under the engine.

oCheck and adjust the air pressure when the front fork is
cold (room temperature).

NOTE

oDo not use tire gauges for checking the air suspension's
air pressure. They may not indicate the correct
pressure because of air leaks that occur when the gauge
is applied to the valve.

oLower air pressure is for comfortable riding, but it
should be increased for high speed riding, or riding on
bad roads.

olnject air little by little so that air pressure does not rise
rapidf y. Air pressure exceeding 245 kPa (2.50 kg/cm2 ,
36 psi) may damage the oil seal.

oBe sure to adjust the air ple$ure within the usable
range. Pressure too high ol too low can produce a
hazardous riding condition.

oOnly air on nitrogen g6s can be used. Never inject
oxygen or any ki4d of explosive gas.

oDo not incinerate the front fork.
oDo not remove the springs and rely on compressed air
only. Correct springs must be used in this suspension
system. Use without springs can lead to a condition
causing accident and injury.

SUSPENSION 12-5

Front Fork Air Pressure

Standard 59 kPa (0.6 kg/cm2,8.5 psil
Usabf e range: 49 - 69 kPa (0.5 - O.7 kglcm2 ,

7.1 - 10.0 psi)

Anti-Dive Adjustment
The anti-dive adjuster on each front fork leg has 3

positions so that the anti-dive system can be adjusted
for different road and loading conditions. The numbers
on the adjuster show the setting position of the anti-dive
system.
oTurn the anti-dive adjuster until you feel a click so that

the desired position number aligns with the triangular
mark.

oCheck to see that both adiusters are turned to the same
relative position.

olf both antidive adjusters are not adjusted equally,
handling may be impaired and a hazardous condition
may result.

A. Anti-Dive Adjuster C. Triangular Mark
B. Position Number

Anti-Dive Adjustment

Position 1 Weak
Position 2 Moderate
Position 3 Strong

Fork Oil Change
oRelease the air in both fork legs through the air valve

at the top of the fork leg.
oRemove the handlebar mounting Allen bolts, and take

the handlebars off the stem head.
oUnscrew the drain screw and top plug from one fork

leg, and pull out the fork spring.

)
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A. Drain Screw

oAllow the oil to drain into a suitable container. lf you
pump the fork legs to force out the oil, be sure to catch
the oil in a container as it squirts out.

.Wash the drain screw threads clean of oil, and blow
them dry.

oApply a liquid gasket to the threads of the drain screw,
and install the screw and gasket.

oPour in the specified type and amount of oil.
oPump the fork enough times to expel the air from the

upper and lower chambers.
oWith the fork fully extended insert a tape measure or

rod in the inner tube, and measure the distance from
the top of the inner tube to the oil.

*lf the oil is above or below the specified level, remove
or add oil and recheck the oil level.

Fork Oil Level Measurement

oThe operation of air front forks is especially dependent
upon correqt oil level. Higher level than specified
may cause oil.leakage and seal breakage. So be sure to
maintain the specified level.

olnspect the O-ring on the top plug, and replace it with
a new one if it is damaged.

olnstall the spring.
oTighten the top plug.
oChange the oil of the other fork leg in the same

manner.
oAdiust the air pressure.

nt Fork Oil

Viscosity SAE10W20
Amount per side

When changing oil: 273 mL
After disassembly and
completely dry: 321-14mL

Level (Fully Extended) 334 12 mm

Front Fork Removal bach fork leg)
oRelease the air pressure from the forks.
oRemove the caliper from the fork leg to be removed,

and then remove the front wheel (see Front Wheel
Removal in Wheels and Tires chapter).

oRemove the front fender (see Front Fender Removal
in Frame chapter).

oRemove the Allen bolts, and remove the brake plunger.

A. Brake Plunger Allen Bolts
B. Brake Plunger
C. Junction Block

D. Front Fender
E. Caliper

oRemove the junction block mounting bolts and take it
off, and support the caliper so that it doesn't dangle.

oRemove the each inner fairing (see Fairing Removal in
Frame chapter).

oloosen the upper and lower fork clamp bolts, and
work the fork legs down enough to remove the
connecting pipe and remove it.

*lf the fork leg is to be disassembled after removal,
remove the handlebar and loosen the top plug before
loosening the fork clamp bolts.

,
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Front Fork Cyllnder Removal

Front ForkCylinder Holder Handle: 57001-183
Adapter: 57001 -1 057
Front Fork Cvlinder

oRemove the piston and cylinder unit and the short
spring from the top of the front fork tube.

oSeparate the inner tube from the outer tube as follows.
oRemove the dust seal from the outer tube.
oRemove the retainer and washer from the outer

tu be.
oHolding the inner tube by hand and keeping the fork

leg in a vertical position, tap the outer tube on the
upper end with the driver (special tool) until the outer
tube falls off the inner tube. Face the big end of the
driver downward.

oRemove the retaining rings from the fork legs.
owith a twisting motion, work the fork leg down and

out.
ostick a piece of tape over the air hole to keep the oil

from running out of the fork.

Front Fork lnstallation (each fork leg)
oWhen installing the fork leg, be careful of the

following items.
olf the fork leg was disassembled, check the fork oil

level. Then inject air through the air valve after
installation.

olnstall the retaining rings and connecting pipe between
the stem base and stem head.

oTighten the lower and upper clamp bolts to the
specified torque (see Exploded View).

oTighten the caliper mounting bolts to the specified
torque (see Exploded View in Brake chapter).

oCheck the front brake after installation.

Front Fork Disassembly
oRemove the handlebar mounting Allen bolts, and take

the handlebars off the stem head.
oloosen the top plug before loosening the fork clamp

bolts.
oRemove the front fork leg.
oRemove the axle clamp bolt(s).
oRemove the top plug, washer, and spring.
oPour out the fork oil, and take off the TCV (Travel

ControlValve).
oStop the cylinder from turning by using the front fork

cylinder holder handle and adapter (special tools).
Unscrew the Allen bolt and take the bolt and gasket
out of the bottom of the outer tube.

1.
2.
3.

A. Connecting Pipe
B. Fork Leg
C. Lower Clamp Bolts

Upper Clamp Bolt
Retaining Ring
Handlebar

D.
E.
F.

oTo avoid damaging
tap tho outor tube
work bench.

the inner tube guide bush, do not
if the fork leg is horizontal on a

Front Fork Outer Tube Removal

1. Driver: 57001-1104 3. Big End
2. Small End 4. Tao

;
oRemo@.the 6il seal, washer and outer tube guide bush
from the,lnrler tube.

li
,4g&rnr',j-t 
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A. lnner Tube Guide Bush C. Washer
B. Outer Tube Guide Bush D. Oil Seal

.Remove the cylinder base, spring washers and washer
from the bottom of the outer tube.

Front Fork Assembly
oFork assembly is the reverse of disaasembly. Pay
attention to the following items.

oCheck the top plug O-ring for damage. Replate it with
new one if damaged.

oReplace the oil seal removed with a new one.
olnspect the guide bushes (see Guide Bush Inspection),
and replace them with new ones if necessary.

olnsert the piston and cylinder unit and the short spring
in the inner tube, and put on the spring washers and
washer and the cvlinder base.

Guide Bush Installation

lo
V

1 . Driver: 57001 -1 104
2. Used Guide Bush
3. Slir

4. New Guide Bush
5. Outer Tube
6. Tap

olnstall the oil seal with the driver (special tool).
olf the drain screw was removed, check the gasket for

damage. Replace a damaged gasket with a new one.
Before installing the drain screw, apply a liquid gasket
to the threads of the screw, and tighten the screw
Secu retv.

oPour in the type and amount of fork oil specified (see
Specifications), and ad just the oil level.

olnstall the TCV with the nuts upward.
oTighten the top plug to the specified torque after fork

installation (see Exploded View).
olnstall the handlebar and tighten the mounting Allen

bolts to the specified torque (see Exploded View in

Steering chaPter).

lnner Tube lnspection
oVisually inspect the inner tube, and repair any damage.
oNicks or rust damage can sometimes be repaired by

using a wet-stone to remove sharp edges or raised areas
which cause seal damage.

*lf the damage is not repairable, replace the inner tube.
Since damage to the inner tube damages the oil seal,
replace the oil seal whenever the inner tube is repaired
or reolaced.

oTemporarily assemble the inner and outer tubes, and
pump them back and forth manually to check for
smooth operation.

olf the inner tube is badly bent or creased, replace
it. Excessive bending, followed by subsequent straight-
ening, can weaken the inner tube.

Guide Bush lnspection
oVisually inspect the guide bushes, and replace them if

necessary,

A. Inner Tube
B. Cylinder
C. Spring Washers

D. Washer
E. Cylinder Base

olnsert the inner tube and cylinder unit as a set in the
outer tu be.

oApply a non-permanent locking agent to the Allen bolt.
Tighten the Allen bolt to the specified torque (see
Exploded View), using the front fork cylinder holder
handle and holder adapter (special tools) to stop the
cylinder from turning.

olnstall the guide bush (with a used guide bush on it)
by tapping the used guide bush with the driver (special
tool) until it stops. The slit of the bush must be faced
toward the left or right.



A. Guide Bushes

Oil Seal and Dust Seal lnsPection
olnspect the dust seal for any signs of deterioration

damage.
*Replace them if necessary.
.Replace the oil seal with a new one whenever it has

been removed.

A. Oil Seal B. Dust Seal

Spring Tension
osince the spring becomes shorter as it weakens, check

its free length to determine its condition.
*lf the spring of either fork leg is shorter than the

service limit, it must be replaced. lf the length of a

replacement spring and that of the remaining spring
vary greatly, the remaining spring should also be
replaced in order to keep the fork legs balanced for
motorcycle stability.

Fork Spring Free Length

Standard: 478 mm

Service Limit: 468 mm

SUSPENSION 12.9

A. Fork Spring B. Free Length

Brake Plunger Assembly Test
The brake pltrnger assemblv can be tested by separat-

ing it from the anti-dive valve assembly with the brake

line connected to the brake plunger assembly.
oseparate the plunger assembly from the anti-dive valve

assembly.

A. Plunger Assembly B. Anti-Dive Valve Assembly

rUnbolt the junction block from the fork leg to prevent

the metal pipe from being deformed.
oCheck to see if the plunger in the brake plunger

assembly comes out 2 mm when the front brake is
lightly applied, and check to see if the plunger goes in
smoothly when it is pushed in with your finger.

*lf the plunger does not move lightly or is stuck in the
body, replace the brake plunger assembly.

@



A. Brake Plunger

Anti-Dive Valve Assembly Test
The operation of the anti-dive valve assembly can be

checked by removing the front fork leg from the motor-
cycle.
oRemove the front fork leg (see Front Fork Removal

section).
oRemove the handlebar and loosen the top plug before

loosening the fork clamp bolts.
.Take the fork spring out of the fork tube.
oWith the fork leg held upright, compress the fork leg,

and see that the compression stroke is light and smooth
when the valve rod is not pushed in and that there is
notable damping when the valve rod is pushed in with
your finger.

NOTE

oThe extension stroke should be smooth with notable
damping regardless of valve rod positions'

AntiDive Valve Asrembly Test

l. Valve Rod
2. Valve Assy

*lf the fork leg has a heavy compression stroke when the
valve rod is left released, or if it has a light compression
stroke when the rod is pushed in; the anti'dive valve
assembly does not operate properly. Replace the
anti-dive valve assembly.

Metal Pipe Damage
.The metal pipes which feed the brake fluid to the

anti-dive units are made of plated steel, and will rust if
the plating is damaged. Replace the pipe if it is rusted,
cracked (especially check the fitting), or if the plating
is badly scratched.

Anti-Dive Valve Assembly Removal
oDrain the front brake oil (see Brakes chapter).
oRemove the bolts and separate the brake plunger

assembly from the anti-dive valve assembly.
oUnscrew the brake pipe nipple and remove the metal

pipe and brake plunger assembly.
.Remove the mounting bolts, and take the anti-dive

valve assembly off the outer tube.

NOTE

oDo not disassemble the anti-dive valve assembly for
repair or replacement of internal parts. Always replace
it as a unit.

Anti- D ive Valve Assembly lnstal lation
.Reinstall the anti-dive valve assembly and brake plunger

assembly, and metal piPe.

Anti-Dive Valve Assembly lnstallation

1 . Metal Pipe
2. Brake flunger Assembly
3. Nipple
4. Anti-Dive Valve Assembly

NOTE

oBleed the brake plunger and brake line after anti-dive
valve assem bly i nsta I lati on.

{



Brake Pl unger Assembly Disassembly
oRemove the rubber cap.
aRemove the seal case using a suitable nut.

st sPENtiloil 12-11

Anti-Dive Valve AssemblY

Anti-Dive Valve AssemblY
O-Ring

Anti-Dive System Part Replacement
ln accordance with the Periodic Maintenance Chart,

replace the following anti-dive system parts'

Periodic Replacement Parts of Anti'Dive System

Brake plunger Parts:
rubber caP, O-ring, seal ring

Metal pipe (between anti-dive unit and iunction

block) d:p

oBe sure to bleed the air from hte brake line after

replacement. .i,
oBleed the air from the brake line, first using the bleed

valves on the brake calipers and the anti-dive units, and

then using the bleed valves on the iunction blocks'

't.

2.
A. Suitable Nut

(width across flat: 14 mm)
B. Seal Case

I

Brake Ftuid and Fork Oil Leak lnspection
oVisually inspect the anti-dive unit for brake fluid and

fork oil leakage.
*lf there are brake fluid leaks, replace the brake plunger

parts - the rubber cap, O-ring, and seal ring.

t" t'1"'1,

A. Rubber CaP
B. O-Ring

C. Seal Ring

*lf there are fork oil leaks, replace the O-rings

anti-dive valve assemblY.

A. Air Bleed Valve (caliPer)
B. Air Bleed Valve (anti-dive)
C. Air Bleed Valve (junction block)
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AVDS (Automatic Variable Damping System):

TCV (Travel Control Valve) Removal
oRemove the front fork leg.
.Remove the top plug, spring, and pour out the fork oil.
.Take off the TCV with the fork upside down.

NOTE

oDo not disassemble the TCV assembly for repair or
replacement of parts. Always replace them as
assemblies.

TCV Troubleshooting
lf the unit is not working, inspect the TCV according

to this troubleshooting guide.

No damping force during
compression stroke

Replace piston
ring

No damping force during
extension stroke

Replace piston
ring

@

A. Too End

TCV lnstallation Notes
olnstall the TCV with the nuts upward.
alnstallation is the reverse of removal.

I . Inner Tube 5. Fork Spring
2. Spring (Check Valve) 6. Spring (TCV)
3. Valve 7. Spool
4. Piston Ring 8. Valve Case

ffi^"@
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I 
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NO

Clean the orifices

ls piston ring
damaged?
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Rear Suspension (Uni-Trak)

Rear Shock Absorber:
Rear Shock Absorber Adjustment

The rear shock absorber can be adjusted by changing
the air pressure and damping force to suit various riding
and loading conditions.

Ai r Pressu re I nspection
rPut the motorcycle up on its center stand to raise the

rear wheel off the ground.
oUse air pressure gauge 52005-1 003 which is specially

made for air suspensions.
oCheck and adjust the air pressure when the rear shock

absorber is cold (room temperature).

NOTE

oDo not use tire gauges for checking air pressure. They
may not indicate the correct air pressure because of
air leaks that occur when the gauge is applied to the
valve.

oLower air pressure is for comfortable riding for an
average-build rider with no accessories. Ordinarily,the
heavier the total load becomes, the higher the air
pressure should be set.

olnject air little by little so that air pressure does
not rise rapidly. Air pressure exceeding 490 kPa (5.0
kglcmz,71 psil may damage the oil seal.

oBe sure to adjust the air pressure within the usable
range. Pressure too high can produce a hazardous
riding condition.

oOnly air or nitrogen gas can be used. Never inject
oxygen or any kind of explosive gas.

oDo not incinerate the rear shock absorber.

SUSPENSION 12.13

NOTE

aThe recommended air pressure is atmospheric pressure
for an average-build rider with no accessories.

Damping Force Adiustment
oPush and pull the damper adjusting stick to the desired

number until you feel a click. The numbers on the
adjusting stick show the setting position.

A. Adjusting Stick

NOTE

aThe damping force can be left soft for average riding.
But it should be adjusted harder for high speed riding,
or riding with a passenger. lf the damping feels too
soft or too stiff, adjust it in accordance with the
following table:

NOTE

aThe recommended adjusting stick position is No. 2 for
an average-build rider with no accessories.

i

Rear Shock Absorber Air Pressure

Air Pressure
Usable Range

kPa (kg/cm2, psi)
Setti ng Load Road

Atmospheric
pressu re,1'

I
\,

343 (3.5, 50)

Soft

f
Iv

Hard

Light

4
I

t|u

Heavy

Good

4
I
I

V
Bad

Rebound Damping Adjustment

Adjuster
Position

Damping
Force

Setting Load Road Speed

1 Stronger

I
Soft

f
Iv

Hard

Light

+
I
,lz

Heavy

Good

4
Iv

Bad

Low
A
Iv

High

2
J

4

A. Air Valve
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Rear Shock Absorber Removal'
oRemove the side covers.
oRemove the air valve mounting nut

hose.
oUnscrew the damper adjusting stick

sti c k.

and free the air

and take off the

oloosen the upper shock
it yet.

oRemove the lower shock
lower bolt.

absorber nut. Do not remove

absorber bolt, and the tie rod

A. Upper Shock Absorber Nut D. Rocker Arm
B. Lower Shock Absorber Nut E. Tie-rod

I

il

A. Mounting Nut
B. Air Valve

C. Damper Adjusting Stick C. Shock Absorber

oTake off the lC igniter, and remove the screw and take
off the igniter bracket.

A. lgniter B. Bracket

oLoosen the locknut and remove the rod.

F. Tie Rod Lower Nut

oRemove the upper shock absorber nut and bolt, then
take off the rear shock absorber unit toward the
ground.

Rear Shock Absorber lnstallation
olnstallation is the reverse of removal.
.When installing the rear shock absorber, be careful of

the following items.
oTighten the upper and lower shock absorber nuts to the

specified torque (see Exploded View).
oTighten the tie-rod nut to the specified torque (see Ex-

ploded View).

Swing Arm:
Swing Arm Removal
oRemove the rear caliper (see Rear Caliper Removal in

Brakes chapter).
oRemove the rear wheel (see Rear Wheel Remove in

Wheels/Tires chapter).
.Remove the swing arm pivot nut. Do not remove the

pivot shaft.

A. Rear Shock Absorber
B. Locknut

C. Rod
A. Pivot Nut B. Pivot Shaft

I
'l

o'

:

j
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oRemove the lower shock absorber nut' Do not remove

the bolt.

A. Rear Shock Absorber C. Tie-Rod
B. Nut D. Nut

oRemove the tie-rod lower nut. Do not remove the bolt.
oRemove the tie-rod bolt, shock absorber bolt, and

swing arm pivot shaft while supporting the swing arm.
oRemove the swing arm toward the rear.

Swing Arm lnstallation Notes
oWhen installing the swing arm, be careful of the

following items.
oTighten the swing arm pivot nut to the specified

torque (see ExPloded View).
oTighten the lower shock absorber nut to the specified

torque (see ExPloded View).
oTighten the tie-rod lower nut to the specified torque

(see Exploded View).
oTighten the torque Iink nut to the specified torque (see

Exploded View in Brake chaPter).
oAdiust the drive chain after installation (see Drive

Chain Slack Adiustment in Final Drive chapter) .

Swing Arm Sleeve lnspection
*lf there is visible damage, replace the sleeve and needle
bearing as a set.

Swing Arm Needle Bearing lnspection
rThe rollers in the needle bearings wear so little that

the wear is difficult to measure. Instead, inspect the
needle bearings for abrasion, color change, or other
damage.

*lf there is any doubt as to the condition of either
needle bearing, replace the bearing and sleeve as a
set. I
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Swing Arm Needle Bearing Lubrication
ln order for the swing arm to function safely and

wear slowly, it should be lubricated in accordance with
the Periodic Maintenance Chart or whenever disas-
sembled.
oDisassemble the swing arm.
oUsing a high flash-point solvent, wash the sleeves and

needle bearings, and drY them.
olnspect the needle bearings, sleeves and grease seals

for abrasion, color change, or other damage.
oApply a molybdenum disulfide grease to the outer

circumference of the sleeves, and pack the needle
bearings with the same grease.

Tie-Rod, Rocker Arm:
Tie-Rod Removal
oPut the motorcycle on its center stand.
.Remove the tie-rod lower bolt. I

I
l.f

I

A. Tie-Rod Upper Bolt
B. Tie-Rods

C. Tie-Rod Lower Bolt
D. Rear Shock Absorber

.Remove the tie-rod upper bolt and take the tie-rod off.
oRemove the other tie-rod.

Tie-Rod I nstallation Note
oTighten the tie-rod upper and lower bolts to the

specified torque (see Exploded View).

Rocker Arm Removal
oRemove the lower fairing.
oPut a suitable stand under the engine.
oRetract the center stand, and remove the spring from

the center stand.
oRemove the lower shock absorber nut'

the bolt.
oRemove the tie-rod lower nut. Do

bolt.
oRemove the tie-rod bolt and shock absorber bolt while

supporting the swing arm.

Do not remove

not remove tne
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A. Tie-Rod
B. Rocker Arm

C. Swing Arm

oRemove the nut and pull out the rocker arm bolt and
remove the rocker arm from the bottom side of the
frame.

A. Rocker Arm B. Stand

Rocker Arm lnstallation Notes
oTighten the tie-rod lower nut to the specified torque

(see Exploded View).
oTighten the lower shock absorber nut to the specified

torque (see Exploded View).
oTighten the rocker arm shaft nut to the specified

torque (see Exploded View).

Tie-Rod, Rocker Arm Needle Bearing lnspection
oThe rollers in the needle bearings wear so little that

the wear is difficult to measure. lnstead, inspect the

needle bearings for abrasion, color change, or other
oamage,

*tf there is any doubt as to the condition of either
needle bearing, replace the bearing and sleeve as a set.

Tie-Rod, Rocker Arm Sleeve lnspection
*lf there is visible damage, replace the sleeve and needle

bearing as a set. \

Tie-Rod, Rocker Arm Needle
Bearing Lubrication

ln order for the tie-rod and rocker arm to function
safely and wear slowly, it should be lubricated in
accordance with the Periodic Maintenance Chart or

whenever d isassem bled.
oDisassemble the tie-rod and rocker arm.
oUsing a high flash-point solvent, wash the sleeves and

needle bearings, and drY them.
olnspect the needle bearings, sleeves and grease seals

for abrasion, color change, or other damage'
.Apply a molybdenum disulfide grease to the outer

circumference of the sleeves, and pack the needle
bearings with the same grease.
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Exploded View
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G: Apply grease
L: Apply a non-permanent locking agent to the threads'
T1: 23 N-m (2.3 kg'm, 16.5 ft-lb)

T2; 39 N-m (4.0 kg'm,29 ft'lb)
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SpecialTools
ar t.t ar...r.ra.... l...

Bearing Pu.ller: 67001-158

Adapter: 57001-317

Pole: 57001-1190

Stem BffiW{ru: 570O1-187

Adapter: 57001.10t1

gtEEfilltSG

gtem Nut Wrbnch:'5'7001.11@

13-3

Driver Press Shaft: 57001-1075

Driuer: 57001-1106

Driver: 57001-1076

Stem Bearing Remover: 57001-1107

NOTE

oThe pale (P/N 57M1-1190) are included in the bearing
puller (P/N 57001-15q.
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Steering Adjustment

When the steering bearings are properly adjusted, the

handlebar will turn freelv from side to side with no

looseness of the steering stem within the frame. ln other

words, the bearings will have little or no free play and
absolutely no preload. Inspect the steering according
to the Periodic Maintenailce Chart or if the following
symptoms are noticed.

Symptoms:
Tight
1 . The motorcycle wanders while being ridden.
2. The steering feels tight.
3. The bearing races becomes notched.

Loose
1. The forks "clunk" or "click" when the brake is

applied or when the motorcycle is ridden over a
pothole.

2. fhe handlebars seem to vibrate more than normal.

Steering lnspection
oset the motorcycle on its center stand or other suitable
stand.

.Remove the lower fairing. Use a jack under the engine
to lift the front wheel off the ground.

Checking for Steering Too Tight:
oWith the front wheel pointing straight ahead, alter-

nately nudge each end of the handlebar. The front
wheel should swing fully left and right from the force
of gravity until the fork hits the stop.

*lf the wheel binds or catches before the stop, the
steering is too tight.

NOTE

oThe cables and wiring will have some effect on the
motion of the fork which must be taken into account.
Be sure the wires and cables are properly routed'

oThe bearings must be in good condition and properly

lubricated in order for any test to be valid'

Checking for Steering Too Loose:
oStand in front of the motorcycle and grasp the lower

ends of the fork near the axle.
oFeel for steering looseness by pushing and pulling the

forks.
*lf vou feel looseness, the steering is too loose.

Steering Adiustment
oSet the motorcycle up on its center stand.
oRemove the fuel tank to avoid damaging the painted

su rface.
oloosen the front fork lower clamp bolts.
oRemove the cap and loosen the stem head nut.
.Remove the lower fairing.
rUsing a jack under the engine, lift the front wheel off

the ground.
.Loosen the stem locknut all the way with the stem nut

wrench (special tool).

A. Stem Head Nut C. Stem Nut Wrench: 57001-1100
B. Stem Locknut

olf the steering is too tight, loosen the stem locknut a
fraction of a turn; if the steering is too loose, tighten
the locknut a fraction of a turn. Turn the locknut
1/8 turn at a time maximum.

oTighten the steering stem head nut to the specified
torque (see Exploded View).

oTighten the front fork lower clamp bolts to the spe-
cified torque (see Exploded View in Suspension
chapter).

oCheck the steering again.
*lf the steering is still too tight or too loose, repeat the

ad iustment.
olnstall the removed parts.



Steering RemovaUl nstallation

Steering Stem Removal
oRemove the following parts.

Fuel Tank
Fairing
Handlebars
Both Front Calipers
Front wheel
Front Fender
Front Fork Legs

oRemove the mounting bolts (2), free the brake hose
joint from the stem base, and remove the front brake
assembly as a set.

oRemove the cap, stem head nut and flat washer.
oRemove the steering stem head.
oTake off the lockwasher.
rPush up on the stem base, and remove the steering stem

locknut with the stem cap using the stem nut wrench
(special tool). Remove the O-ring, then remove the
steering stem and stem base (single unit).

.Remove the upper tapered roller bearing inner race.
oTo remove the outer races pressed into the head pipe,

install the stem bearing remover (special tool) as shown
below, and hammer the stem bearing remover to drive
it out.

NOTE

olf either steering stem bearing is damaged, it is recom-
mended that both the upper and lower barings (in-
cluding outer races) should be replaced with new ones.

Outer Race Removal

1. Stem Bearing Remover: 57001-1 107

oRemove the lower inner race (with its grease seal)
which is pressed onto the steering stem, with the
steering stem bearing puller and adapters (special
tools).

STEERING 136

A. Bearing Puller: 57001-158 D. Bearing Inner Race
B. Adapter: 57001-317 E. Stem Base
C. Pole: 57001-.1 190

Steering Stem I nstal lation
oApply grease to the outer races, and then drive them

into the head pipe using the drivers and the driver press
shaft (special tools).

Outer Race Installation

Driver Press Shaft: 57001 -1075
Driver: 57001-'l 106
Driver: 57001-1076

.Apply grease to the lower tapered roller bearing, and
drive it onto the steering stem using the stem bearing
driver and adapter (special tools).

I
:

;

1
t.

2.
3.



13€ STEERING

A. Stem Bearing Driver: 57001-'137
B. Adapter: 57001-1074

oApply grease to the upper tapered roller bearing and
put it on the outer race.

oReplace the O-ring with the new one.
.lnstall the steering stem and the stem locknut (with

stem cap) so that the cap side face down.

A. Stem Locknut B. Stem Cap

olnstall the lockwasher, steering stem head, washer, and
nut. Loosely install the nut at this time.

The following four steps should be performed after
steering bearing installation. This procedure settles the
bearings in place.
oUsing the stem nut wrench, tighten the stem locknut to

39 N-m (4.0 kg-m, 29 ft-lb) of torque. (To tighten the
steering stem locknut to the specified torque, hook the
wrench on the stem locknut, and pull the wrench at the
hole by 22.2kgforce in the direction shown).

oCheck that there is no play and the steering stem turns
smoothly without rattles. lf not, the steering stem
bearings may be damaged.

oAgain back out the stem locknut a fraction of a turn
until it turns lightly.

Torquing Stem Locknut

1. Stem NutWrench: 57001-1100

oTurn the stem locknut lightly clockwise until it just

becomes hard to turn. Do not overtighten, or the
steering will be too tight.

oAdjust the steering (see Steering Adjustment).
oReinstall the following parts.

Front Fork Legs
Front Fender
Front Wheel
Both Front Calipers
Handlebars
Fairing
Fuel Tank

oRoute the cables and harnesses correctly. The cables
and wiring harnesses must not hinder handlebar move-
ment.

oCheck and adiust the following items.
Front brake
Clutch
Throttle cable
Rear view mirrors
Headlight aim

Steering Maintenance

Steering Stem Bearing Lubrication
ln accordance with the Periodic Maintenance Chart,

lubricate the steering stem bearings.
oRemove the steering stem.
oUsing a high flash-point solvent, wash the upper and

lower tapered roller bearings in the cages, and wipe the
upper and lower outer races, which are press-fitted into
the frame head pipe, clean of grease and dirt.

oVisually check the outer races and the rollers.
*Replace the bearing assemblies if they show wear or

damage.
oPack the upper and lower tapered roller bearings in the

cages with grease, and apply a light coat of grease to
the upper and lower outer races.

olnstall the steering stem, and adjust the steering.

180 mm

\
_L__

\

22.2 ks



STEEfi*SG 13.7

A. Steering Stem (tapered roller) Bearinp
B. Grease Seal

Bearing Wear, Damage
rUsing a high flash-point solvent, wash the upper and
lower tapered rollers in the cages, and wipe the upper
and lower outer races, which are prcs-fittod into the
frame head pipe, clean of grease and dirt.

oVisually check the ou,t6r fmrs rnd{hralthfr.
*Replace the bearing assomblies.if tb6l, ihoil ermlo.

Stem Ca p Deterioretion,'Mrnege
oRemove the stem cap with stem locknut, and then
soparate them.

.lnspect the grease seal for any signs of deterioration
or damage.

*Replace the stem cap if necessary.

Steering Stem Warp
oWhenever the rteering stem is rremoved, or if the
steering cannot be adjusted for $mooti action, check
the steering stem for straightness.

*lf the steering stem shaft is bent, ref,aoo the steering
stem.
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Exploded View .
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14-2 FRAME

Exploded View

G: Apply grease.

T1: 23 N-m (2.3 ks-m, 16.5 ft'lbl
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FRAME 14.5

oDisconnect the headlight wire connector.

FU
A. Lower

oTake off
the tube

Fairings

Lower Fairing Removal
.Remove the mounting screws from the lower fairing.

A. Reservoir Tank Tube C. Lower Fairing
B. Reservoir Tank

Upper Faring Removal
oRemove the inner fairing mounting screws, and remove

the left and right inner fairings.

A. Upper Fairing C. Mounting Screws
B. Left Inner Fairing Half

oRemove the rear view mirror mounting screws, and
take off the left and right mirrors.

A. Connector

oRemove the upper

B. Headlight

fairing mounting screws.Fairing B. Mounting Screws

the lower fairing with reservoir tank, and pull
end off the tank.

A. Upper Fairing

oRemove the upper

B. Mounting Screws

fairing mounting bolts.

A. Mounting Bolts

lr



14.6 FRAME

A. Rear View Mirror B. Mounting Screws

oRemove the fairing toward the front, disconnecting the
headlight wiring connector from the headlight unit.

Fairing Stay Removal
oDisconnect the meter wiring connectors (9-pin: Brown,

4-pin: White).

A.9-pinConnector 8.4-pinConnector

.Remove the speedometer cable lower end.

.Remove the radiator cap, and remove the radiator filler
mounting bolts, then remove the right side fairing stay
mounting bolt.

oRemove the left side fairing stay mounting bolt and
center fairing stay mounting nut.

A. Left Fairing Stay C. Mounting Nut
B. Center Fairing Stay D. Mounting Bolt

oRemove the fairing stay with meter assembly toward
th e fron t.

Fairing Stay lnstallation Notes
oRoute the speedometer cable as shown.

A. Fairing Stay
8.2-Way joint

.When the radiator
ing bolts securely.

C. Speedometer Cable
D. Cable Guide

filler is installed, tighten the mount

A. Radiator Filler
B. Radiator Cap
C. Mounting Bolts

D. Right Fairing Stay
E. Mounting Bolt

A. Radiator Filler B. Fairing Stay



E

rConnect the meter wiring connectors.

Upper Fairing lnstallation Note
oconnect the headlight wiring connectors before fairing
installation.

Lower Fairing lnstallation Note
oConnect the reservoir tank tube before fairing
installation .

Fenders

Front Fender Removal
oRemove the speedometer cable lower end, and pull it

out of the cable guide.
oRemove the fender inside mounting bolts.

FRAME 14.7

bolt holes

A. Front Fender B. Spacer

Rear Fender Removal
oRemove the rider's seat.
oRemove the left and right side covers.
oRemove the seat cover mounting screws, and take off

the cover toward the rear.

A. Seat Cover B. Mounting Screw

.Remove the passenger seat mounting bolts, and take
off the seat toward the front.

A. Fork Leg

oRemove the
brace.

B. Mounting Bolt

fender mounting bolts, and take off the

A. Front Fender C. Brace
B. Mounting Bolts

oRemove the fender toward the front. A. Passenger Seat B. Mounting Bolts



14.8 FRAME

oRemove the tool
screws. and take

and document container mounting
the containers off the rear fender.

A. DocumentContainer C. Tool Container
B. Mounting Screws

oDisconnect the connectors at the tail/brake and turn
signal light lead.

A. Starter Relay

oRemove the rear brake reservoir mountins bolt and free
the reservoir.

A. Reservoir Mounting Bolt C. Mounting Nut
B. Footpeg Bracket Bolts

.Remove the rear footpeg bracket bolts and allow the
muffler with footpeg bracket to hang free.

.Remove the rear fender front section mounting nuts,
and oush down the fender toward the wheel.

rSlide the junction box toward the rear and out of
place, and take off the rear fender front section.

A. Rear Fender Front Section C. Junction Box
B. Removal

A. Connectors

.Remove the rear fender mounting
the rear fender rear section toward
brake light and license plate light.

bolts, and remove
the rear with tail/

A. Rear Fender Front Section
B. Rear Fender Rear Section

oRemove the starter relay from
rear fender front section.

C. Mounting Bolts

the left side of the

I
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Rear Fender lnstallation Note
oRoute the rear brake hose as shown.

Reservoir
Brake Hose

FRAME 14.9

oRemove the shift pedal mounting bolt, and take off the
shift oedal with the shift lever.

oRemove the footpeg bracket mounting bolt, and take
off the bracket with the footpeg, and then separate
them.

Left Footpeg and Bracket
oWhen installing the shift
following items.

oAttach the shift pedal to
shown.

lnstallation
pedal, be careful of the

the footpeg bracket as

A.
B.

C. Frame
D. Rear Fender Front Section

Footpeg and Bracket

Left Footpeg and Bracket Removal
.Remove the shift lever clamp bolt, and pull off the
lever.

A. Shift Lever C. Shift Pedal
B. Correct Position D. Bracket

oDo not install the shift lever uoside down.

Right Footpeg and Bracket Removal
oDisconnect the rear brake light switch lead connector.
.Loosen the rear master cylinder mounting bolts, and

remove the right footpeg bracket mounting bolts.

A. Connector C. Fbotpeg Bracket Mounting Bolts
B. Master Cylinder Mounting Bolt

.Push the bracket toward the rear, and take off the
bracket assembly.

i

il(
frI

lrl

ilr

#]

A. Shift Lever
B. Link Rod
C. Mounting Bolt
D. Clamp Bolt

E. Shifr Pedal
F. lVlounting Bolt
G. Footpeg
H. Bracket



14.10 FRAME

A. Footpeg Bracket
B. Footpeg
C. Brake Pedal

D. Cotter Pin
E. Master Cvlinder

oRemove the following parts after right footpeg
bracket removal.

Rear Master Cylinder
Rear Brake Pedal
Rear Brake Light Switch and Switch Bracket

oSeparate the footpeg and bracket.

Right Footpeg and Bracket lnstallation Notes
oTighten the rear master cylinder mounting bolts

securely after installing the footpeg bracket.
.Check and adjust the following items after installation.
oBrake pedal position (see Brake Pedal Position

Inspection in Brakes chapter).
oRear brake light switch (see Rear Brake Light Switch

Adjustment in Electrical chapter).

Suggested Cable or Hose Routing

A. Carburetor Air Vent Tube
B. Fuel Tank Breather Tube
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15.2 ELECTRICAL SYSTEM

Precautions

There are numbers of important precautions that are
musts when servicing electrical systems. Learn and
observe all the rules below.
oDo not reverse the battery lead connections. This

will burn out the diodes in the electrical parts.
oAlways check battery condition before condemning

other parts of an electrical system. A fully 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 dis-
connect the battery leads or any other electrical
connections when the ignition switch is on, or while
the engine is running.

oBecause of the large amount of current, never keep
the starter switch pushed when the starter motor
will not turn over, or the current may burn out the
starter motor windings.

oDo not use a meter illumination bulb rated for other'
than voltage or wattage specified in the wiring di-
agram, as the meter or gauge 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 may involve one or in some cases all items.
Never replace a defective part without determlning
what CAUSED the failure. lf the failure was brough
on by some other item or items, they too must be
repaired or repJaced, or the new replacement will
soon fail again.

oMake sure all connectors in the circuit are clean and
tight, and examine wires for signs of burning, fraying,
etc. Poor wires and bad connections will affect elec-
trical system operation.

oElectrical Con nectors

Female Connectors

Male Connectors

oColor Codes:
BK
BL
BR
CH
DG Dark green
G Green
GY
LB
LG
o
P
PU
R
W

oMeasure coil and winding resistance when
cold (at room temperature).

Black
Blue
Brown
Chocolate

Gray
Light blue
Light green
Orange
Pin k
Pu rple
Red
White
Yellow

the part is
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Exploded View

ELECTRICAL SYSTEM 15€
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(D*W W$

L : Apply a non-permanent locking agent to the threads.
O r Apply engine oil.
T1 : 4.9 N-m (0.5 kg-m,43 in-lb)
T2z 145 Nm (15 kg-m, 110 ft-lb)
T3: 12 N-m (1.2 kg-m,104 in-lb)
T4z 25 N-m (2.5 kg-m, 18 ft-lb)
T5: 14 N+n (1.4 kg-m, 10 ft'lb)

1 . Regulator/Rectifire
2. lG lgniter
3. Starter Relay

S--*
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4. lgnition 9witch
5. Erake Ught Swhoh
6. Sidr Strnd Switch
7. Heedlight Rcrctve Lighting Dovtce

(US, Cenada only)
8. Turn Signal Relay
9. Junction Box
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15€ ELECTRICAL SYSTEM

Specifications

I gnition Timing/Engine Speed Relationship

60

os0o
l-
6

d' +og
Et.E
r= 30
c
o

Ero
12.5

10

1234s6789

Engine Speed (x 1fi)0) r/min (rPm)

10

Spark Plug

FatterY
Type: 12V 12 Ah
Specific gravity: 1.280 @20'C (68"F)

Electrolyte amount: 780 mL, 130 mL (one cell)

Charging System
Type Three-Phase AC ,
Charging voltage 14.5 t0'5 V @4,000ir/min
(Regulator/Rectifier (rpm) (ivithHeadlight

output): switch ON if aPPlicable)

Stator coil resistance: 0.1 - 0.8 A
lgnition System

lgnition timingt 12.5o BTDC @1,050 r/min
(rpm) - 4oo BTDC @10,000
r/min (rpm)

@ z.s" BTDC @1,250 r/min
(.rpm) - 35" BTDC @1o,o0o
r/min (rpm)

Pickup coil resistance: 360 - 440 n

Pickup coil air gaP: 0.5 mm
lgnition coil:

3 needle arcing distance: 7 mm or more
Primary winding resistance: 1.8 - 2'8 O
Secondary winding resistance: 10 - 16 kSl

Spark plug gap: 0.6 - 0.7 mm
Starter System

starter motor:
Carbon brush length: Standard: 1.2 mm

Service limit: 6 mm
Commutator diameter: Standard: 28 mm

Service Limit: 27 mm

Switches and Sensors

Rear brake light switch: On after about 10 mm
pedal travel

Fan switch (97"c): off -+ on 94 - 100oc
(201 - 212'F)

On + Off above 90oC
(1 94" F)

Fuel level sensor resistance:
Full position 4 - 10 O
Empty position 90 - 100 O

Water temperature sensor resistance:
8o"c (1 76oF) about 52 s,
100 oc (212"F\ about 27 o

/

/,,

Standard Low Speed Riding High Speed Riding

US
NGK D9EA or
ND X27ES-U

NGK D8EA or
ND X24ES-U

Same as standard

Canada
NGK DR8ES or
ND X27ESR.U

NGK DR8ES-L or
ND X24ESR.U Same as standard

Europe
except
below

NGK DRSES or
ND X27ESR-U

NGK DR8ES-L or
ND X24ESR.U

Same as standard

Italy and
Other

than above

NGK D9EA or
ND X27ES-U

NGK D8EA or
ND X24ES-U

Same as standard
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Special Tools

Along with common hand tools, the following more
specialized tools are required for complete electrical
system servicing.

Hand Tqtsr: 57001-983

Spark Plug Wrench: 57001.1024

Rotor l{older: 57fi}1-308

ss!a|Gn|.
Elc6tru Tffitr:' 5700r1'ffi '

r- - ------1
i Coif T$tcr: 57fi11-1242 |

This tool is newly available instead of Electrotester:
57001 -980

,.:li I..,' I
{',, I

I
I
I

Kawarakl Bond (Silicone Sealant): 56019.120<
44,,

Rotor Puller: 57001.1216

,@
@



15.10 ELECTRICAL SYSTEM.

Battery

Precautions:
Following a few simple rules will greatly extend the

life of the battery.
oWhen the level of the electrolyte in the battery is low,

add only distilled water to each 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 electrolyte solution too strong and will
ruin the battery within a very short time.

oAvoid quick-charging the battery. A quickcharge will
damage the battery plates.

oNever 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. lf 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 easily 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.

ODONT INSTALL THE BATTERY BACKWARDS.
The negative side is grounded.

Electrolyte:
E lectro I yte Level I nspecti on
oRemove the battery.
oVisually check the electrolyte level in the battery.

Battery Electrolyte Level

Upper Level Line
Lower Level Line

*lf the level line of electrolyte in any cell is below the
lower level line on the battery case, add distilled water
only to that cell.

.lnstall the battery.

Battery Gharging:
Battery Condition
oBefore charging, check battery condition by testing the

specific gravity of the electrolyte in each cell.
oDraw a little fluid from the cell with a hydrometer.
oRead the level of the electrolyte on the floating scale.
This is the specific gravity of the electrolyte.

Hydrometer

oLook for sediment and white sulfation inside the
on the bottom of the plates.

Battery Condition

Sulfation
Sediment

.See the Battery Troubleshooting Guide in Battery Test
Charging.

*lf the specific gravity is below 1.220the battery needs
to be charged

)-

cells

1.
2.

1.
2.

here
here



NOTE

oThe specific gravity of the electrolyte varies with
changes in temperature, so the specific gravity reading
must be corrected for the temperature of the electro_
lyte.

ocelsius: Add 0.007 points to reading for each lToC
above 20"C or subtract 0.002 pointi for each lloC
below 20"C.

oFahrenheit: Add 0.004 points to reading for each ,�0" F
above 68"F or subtract 0.004 points for each lT"F
below 68" F.

*ff 
_t!e specific gravity of any of the cells is more than

0.050 away from any other reading, the battery will
probably not accept a charge. lt is generally best to
replace abattery in this condition.

*lf the specific gravity of all the cells is 1 .2g0 or more,
the battery is fully charged.

Battery lnitial Charging

. Before being placed in service, a new battery should
be given an initial charging.
rCut off the sealed end of the battery vent hose and

remove the filler caps.
oFill. each.cell to the upper level line on the batrery case
with fresh electrolyte at a temperature of :O"C (AO;ij
or less. Let the battery stand for about 30 minutes
before charging.

NOTE
olf the electrolyte level drops, add electrolyte to the
upper level line before charging.

oleaving the caps off the cells, connect the batrery to a
charger, set the charging rate at .l/10 

the battery
capacity, and charge it for 'l 

0 hours. For example, if
the battery is rated at 12 Ah, the charging rate would
be 1.2A.

oKeep the battery away from sparks and open flames
during charging, since the batteiy gives off an explosive
gas mixture of hydrogen and oxygen. When using a
battery charger, connect the batt-ery to th; charger
before turning on the charger. This piocedurc prevents
sparks at the battery terminals which could ignite any
battery gases.

oDo not use a high rate battery charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level required.
Charging the battery at a rate higher than specified may
ruin the battery. Charging at a high rate causes excess
heat which Gan warp the plates and cause internal
shorting. Higher-than-normal charging rates also cause
the plates to shed active material. Deposits will accu_
mulate, and can cause internal shorting.

ELECTRICAL SYSTEM 15.11

olf the temperature of the electrolyte rises above 4SoC
1115'F) during charging, reduce ir,e crr"rgiig ,;a" a,
lower the temperature, and increase chirging time
proportionately.

.Turn the charger off, then disconnect it from the
battery.

.C!r-r.k battery voltage. Battery voltage should be 12- 13 V.
oChe<;k the specific gravity of each cell with a hvdrom_

eter (see Battery Condition).
*lf the voltmeter or hydrometer readings are below

those specified, additional charging is necessary before
the battery can be installed.

Battery Ordinary Charging
oRemove the battery from the motorcycle.

oAlways remove the battery from the motorcycle for
charging. lf the battery is charged whils 3till lnstalled,
battery electrolyte may spill and corrode the frame or
other parts of the motorcyde.

oClean off the battery using a baking soda_and_water
solution.

oMjx one heaping tablespoon of baking soda in one cup
of water.

oBe careful not to get any of the cleaning solution in the
battery.

oThe terminals must be especially clean.
olf any of the cells are low, fill them to the LOWER

level line with distilled water only. The electrolyte will
expand during charging, and the level will rise.

oConnect a charger to the battery BEFORE plugging it
in or turning it on.

oKeep the battery away from sparks and open flames
during charging, since the battery gives off an explosive
gas mixture of hydrogen and oxygen. When using a
battery charger, @nnect the battery to the charger
before turning on the charger. This procedure prevents
sparks at the battery terminals which could ignite any
battery gases.

rSet the charge rate and time according to the battery
condition 

. 
previously determined (seJ Battery Con-

dition), using the table.

l
rtl
l
tl
tli
l,

lr
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Battery Charging Rate/Time Table (12V 12Ahl

1.28

1.24
1.20

1.16
1.12
1.08
't.04

1.00

.:

(J
o
'6

V\

1.280 Fully Charged

I oE;.:.:.:.:.:.:.:.:
Totally Discharged

at 1A charge rate
I

5
I

10I 15 18

at2A charge rate 1
I

3 5 7 9

at 34 charge rate
I

2
I

3
I

4 5
I

6
Hours of Charging Time at Rates Shown

oDo not ure a high rate battery charger, at ir typically
employed at automotive service 3tatioru, unles the
charger rate can be reduced to the level reguired.
Charging the battery at a rate higher than rpecified may
ruin the battery. Gharging at a high lats cru3e3 excess
heat which can warp the plates and ceurc internal
shorting. Higher-than*rormal charging ratet alrc cause
the plates to shed active materisl. Depocitr will ac-
cumulate, and can cause internal rhorting.

olf th€ temperature of the electrolyte rire above 45oC
(115'F) during charging, reduce the clrarging rate to
lower the t€mperature, and increare drarging time
proportionately.

oTurn the charger off or unplug it, then disconnect it
from the battery.

oCheck battery condition (see Battery Condition).
*lf the battery condition indicates that it is not fully

charged, additional charging time is necessary.

Battery Trou bleshooti ng Guide

Battery Test Charging
rlf the battery is suspected of being defective, sulfated,

or unable to take a charge, consult the table.
oTo test charge a battery, perform the ordinary charging

procedure and monitor the battery voltage and other
signs as mentioned below.

*lf the battery voltage suddenly jumps to over 13 V just

after the start of charging, the plates are probably

sulfated. A good battery will rise to12Y immediately
and then gradually go up to 12.5 or 13 V in about 30
min to an hour after the start of charging.

*lf one cell produces no gas bubbles or has a very low
specific gravity, it is probably shorted.

*lf there does not appear to be enough sediment in a cell
to short the plates, but that cell 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.

*lf a fully charged battery not in use loses its charge
after 2 to 7 days; or if the specific gravity drops mark'
edly, the battery is defectivel The self-discharge rate of
a good battery is only about 1o/o per day.

Good Battery Suspect Battery Action

Plates
(+) chocolate color
(-) etav

white (sulphated); + plates

broken or corroded
Replace

Sediment none, or small amount sediment up to plates, causing short Replace

Voltage above 1 2 V below 12 V Test charge

Electrolyte Level above plates below top of plates Fill and test charge

Specific Gravity
above 1.200 in all cells; no two
cells more than 0.020 different

below 1 .1 00. or difference of more
than 0.020 between two cells

Test charge
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Charging System

Alternator Rotor Removal
oRemove the lower fairing (see Lower Fairing Removal

in Frame chapter).
rHold the alternator rotor steady with the rotor holder

(special tool), and remove the rotor bolt.

A. Rotor Holder: 57001-308
B. Rotor
C. Rotor Bolt

oUsing the rotor holder to hold the rotor steady, remove
the rotor with rotor puller (special tool).

A. Rotor Puller: 57001-1216

olf the rotor is difficult to remove, turn the puller
while tapping the end of the puller covered with the
cap. Do not attempt to strike the alternator rotor
itself . Striking the rotor can cause the magnets to lose
their magnetism.

Alternator Rotor lnstallation Notes
oClean the following parts with an oil-less cleaning fluid

such as trichloroethylene or acetone.

SYSTEM 15.13

oThese cleaning fluids are usually highly flammable and
harmful if breathed for prolonged periods. Be sure
to heed the flqid manufacturer's warnings.

Alternator Rotor Cleaning Area

1. The surface of the crankshaft oil seal.
2. The tapered portion of the crankshaft.
3. The alternator rotor bolt and the threads in the

cran kshaft.
4. The tapered portion of the alternator rotor.

oTighten the alternator rotor bolt to the specified
torque (see Exploded View) while holding rhe alrer-
nator rotor steady with the rotor holder (special tool:
s7001 -308).

Stator Coil Removal
oRemove the alternator rotor.
oRemove the engine sprocket cover (see Engine

Sprocket Removal in Final Drive chapter) .
.Disconnect the alternator lead connector, and neutral

lead from the neutral switch.
oRemove the water pump mounting bolt, and pull the

pump body a little out of the gear case.
.Remove the alternator stator Allen bolts and take off

th e stator.
oPull the alternator lead and neutral lead past tne water

h ose.

ELECTRICAL

@
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A.Stator E. PumP Holding Bolt
B. Allen Bolts F. Pump Body
C. Water Hose G. Gear Case
D, Alternator Lead Connector H. Neutral Switch

Stator Coil lnstallation Notes
oApply a non-parmanent locking agent to the threads of

the stator lower Allen bolt.
oTighten the stator Allen bolts to the specified torque

(see Exploded View).
oFit the lead grommet into the notch in the crankcase.

A. Grommet B. Notch

oFit the water pump body to the gear case, and tighten
the mounting bolt to the specified torque (see
Exploded View).

asecure the alternator lead to the crankcase with the
clamp.

.The alternator cover must be installed with the notched
side downward.

A. Notch B. Alternator Cover

Alternator lnspection
There are three types of alternator failures: short,

open (wire burned out), or loss in rotor magnetism, A
short or open in one of the coil wires will result in
either a low output, or no output at all. A loss in rotor
magnetism, which may be caused by dropping or hitting
the alternator, by leaving it near an electromagnetic
field, or just by aging, will result in low output.
oTo check the alternator output voltage, do the

following procedures. Refer to the appropriate
chapters and charging system Wiring Diagram.
Turn off the ignition switch'
Disconnect connector I .
Connect the multimeter as shown in table'
Start the engine.
Run it at the rPm given in table.
Note the voltage readings (total 3 measurements).

*lf the output voltage shows the value in table, the
alternator operates properly and the regulator/rectifier
is damaged. A much lower reading than that given in
the table indicates that the alternator is defective.

oCheck the stator coil resistance as follows:
Stop the engine
Connect the multimeter as shown in table.
Note the readings (total 3 measurement)

Alternator Output Voltage

Meter
Range

Connections Readi ng
@4,000 rpmMeter (+) to Meter (-) to

250 V
AC

One yellow
lead
(Connector 'l)

Another
yellow lead
(Connector 1)

about 45V

A. Clamp



I

Stator Coil Resistance

Meter
Range

Connections
Reading

Meter (+) to Meter (-) to

xlQ
One yellow
lead
(Connector 1 )

Another
yellow lead
(Connector 1 )

0.1 - 0.8 s)

*lf there is more resistance than shown in the Table, or
no meter reading (infinity) for any two leads, the stator
has an open lead and must be replaced. Much less than
this resistance means the stator is shorted, and must be
replaced.

oUsing the highest resistance range of the multimeter,
measure the resistance between each of the yellow

leads and chassis ground.
\*Any meter reading less than infinity (-) indicates a

short, necessitating stator replacement.
*lf the stator coils have normal resistance, but the

voltage check showed the alternator to be defective;
then the rotor magnetism have probably weakened, and
the rotor must be replaced.

Rectifier lnspection
rCheck the diode resistance as follows.
oRemove the Regulator/Rectifier and disconnect the

connector 2 (see Charging System Wiring Diagram).
oconnect an ohmmeter to the regulator/rectifier as

shown in the Table, and check the resistance in both
directions of each diode followins the table.

ELECTRICAL SYSTEM 15-15

1. W Lead Terminal 4. Y1 Lead Terminal
2. BR Lead Terminal 5. Y2 Lead Terminal
3. BK/Y Lead Terminal 6. Y3 Lead Terminal

NOTE

oThe actual meter reading varies with the meter used
and the individual diode, but, generally speaking, the
lower reading should be from zero to the first % of
the scale.

Regulator lnspection
To test the regulator out of circuit, use three 12 V

batteries and a test light made from a 12V 3 - 6 W bulb
in a socket with leads.
oRemove the regulatorlrectifier unit from the frame.
rUsing auxiliary leads, connect one of the yellow lead

terminal at the unit to the battery (+) terminal, and
connect the test light bet'veen the black/yellow lead
terminal at the unit, and the battery (-) terminal.

oAt this time the bulb should not be lit.

'1. Regulator/Rectifier
2. Test Light
3. 12V Battery
4. BK/Y Lead Terminal
5. Y1 Lead Terminal
6. Y2 Lead Terminal
7. Y3 Lead Terminal

Rectifier Circuit lnspection

No.
Connections

Reading
Meter
Range

Meter (+) to Meter (-) to

I Yr
w @

x10Q

or

x 
'100 

Q

2 Y,
J Y3
A
a Yr

Bk/Y

Yz scale

5 Y2

6 Ya
1

W
Yr

6 Y2

9 Y3

10
Bk/v

Yr
€11 Yz

t^
tz Y.

,t
I
l

i
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Orarging System Wiring Diagram

1 . Regulator/Rectifier
2. Test Light
3. 12V Battery
4. 12V Battery
5. W Lead Terminal

1 . Alternator
2. Connector 1
3. Regulator/Rectifier
4. Connector 2
5. Diode (Rectifier)
6. Control Circuit (lC)

7. Connector 3
8. Junction Box
9. Main Fuse 30 A

10. Connector 4
1 1. Battery
12. lgnition Switch

@

\lv\z

ls

lN'
Ae.

q-

oThe test light works as an indicator and also as a
current limiter to protect the regulator/rectifier from
excessive current. Do not use an ammeter instead of a
test light.

oconnect the brown lead terminal to the other battery
(+) terminal and connect the black/yellow lead termi-
nal to the battery (-) terminal momentarily. At this
time the bulb should not be lit.

+
I

TfT

1 3. Connector 5
'l4. 

Load
1 5. Connector 6

oTo apply 24 Y to the regulatorlrectifier, connect two
12 V batteries in series, and connect the brown lead
terminal to the battery (+) terminal and the black/
yellow lead terminal to the battery (-) terminal
momentarily. The bulb should now light and stay on
until the bulb circuit is opened.

6. BR Lead Terminal
7. BK/Y Lead Terminat
8. Y1 Lead Terminal
9. Y2 Lead Terminal

10. Y3 Lead Terminal

1 . Regulator/Rectifier
2. Test Light
3. 12V Battery
4. 12V Battery
5. 12V Battery

6. BR Lead Terminal
7. BK/Y Lead Terminal
8. Y1 Lead Terminal
9. Y2 Lead Terminal

10. Y" Lead Terminal



oDo not apply more than 24 volts. lf more than
24 volts is applied, the regulator/rectifier may be
damaged. Do not apply 24 V more than b few seconds.

lf 24 voltr is applied for more than a few seconds, the

regulator/rectifier may be damaged.

oRepeat the above three steps for other two yellow leads
(in connector 2 which leads to the regulator/rectifier)'

*Replace the regulator/rectifier if the bulb does not light

as described above.

NOTE

oThe above test is not foolproof. lf the above checks

show the regulator/rectif ier is not damaged, but there is

still trouble in the charging sYstem, first carefully

inwect the alternator, battery, wiring, and all

connections. Replace the regulator/rectif ier if all

these other components turn out good'

Regulator/Rectifier Output Voltage I nspection
oCheck the battery condition (see Battery section).
aWarm up the engine to obtain actual alternator opera-

ting conditions.
rRemove the left side cover.
oCheck that the ignition switch is turned off, and con-

nect the multimeter as shown in table'

Regulator/Rectif ier OutputAy'oltage

Meter
Range

Connectings
Reading

Meter (+) to Meter (-) to

25VDC
White/Red
(Connector 4)

Black/Yellow
(Connector 6)

Battery
Voltage-
15 V

ELECTRICAL SYSTEM 15.17

*lf the battery voltage does not rise as the engine speed

increases, then the regulatorlrectifier is defective or the

alternator output is insufficient for the loads. Check

the alternator and regulator/rectifier to determine
which part is defective.

lgnition System

Safety Instructions:

oThe ignition system produces extremely high voltage'
Do not touch the spark plugs, high tension coils, or

spark plug leads while the engine is running, or you

could receive a severe elestrical shock.

oDo not disconnect the battery leads or any other

electrical connections when the ignition switch is on, or

while the engine is running. This is to prevent lC

igniter damage.
oDo not install the battery bachrvards. The negative side

is grounded. This is to prevent damage to the diodes

and lC igniter.

Pickup Coil Removat
.Remove the pickup coil cover.
oDisconnect the pickup coil lead connector.
.Remove the screws and take off the pickup coil with

mounting plate, and then separate them.

A. Mounting Plate C. Grommet
B. Pickup.Coils

.Start the engine, and note the voltage readings at

various engine speeds with the headlight turned on

and then turned off. (To turn off the headlight of

US model, disconnect the black/yellow lead from the

headlight unit in the upper fairing.) 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 be kept under the

specified voltage.
rTurn off the ignition switch to stop the engine, and

disconnect the multimeter.
*lf the regulatorlrectifier output voltage is kept between

the values given in table, the charging system is

considered to be working normally.
*lf the output voltage is much higher than the values

specified in the table, the regulator/rectifier is defective

or the regulator/rectifier leads are loose or open.
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Pickup Coil lnstallation Notes
oClamp the harness of the pickup coil leads as shown.

A. Clamps
I

B. Pickup Coil Leads

A. Primary Lead
B. lgnition Coil

C. Plug Cap
D. Mounting Nuts

oFit the lead grommet into the
oThe pickup coil cover must

notched side downward.

notch in the crankcase.
be installed with the

A. Notch

oTighten the pickup
specified torque (see

B. Pickup Coil Cover

coil cover mounting bolts to thq
Exploded View).

lgnition Coil lnstallation Notes
oconnect the primary wires to the primary coil termi-

nals as follows:
Black and red wires -+ No. 1 & 4 ignition coil
Green and red wires -+ No. 2 & 3 ignition coil

oThe + and - markings next to the primary coil termi-
nals on the ignition coil body indicate the polarity of
the terminals. The polarity of the two spark plug leads
are as shown when the primary leads are connected as
indicated in the figure. But both the primary wires
(positive red, and negative black and green) can be
connected with either terminal on the ignition coil
without changing the engine performance.

Polarity of lgnition Coil

(-) +t or #2spark plug lead

C6nnect
red lead

Connect
black or
green lead

lgnition Coil Removal
oRemove the following parts before ignition coil

removal.
Side Covers
Seat
Fuel Tank

.Disconnect the ignition coil primary leads.
oPull out the plug caps from the spark plugs.
oRemove the ignition coil mounting nuts, and take off

the coils. (+\ fl or #3 spark plug lead
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15.20 ELECTRICAL SYSTEM

I gnition System Trou bleshooting:

Inspect lC igniter
and pickup coils.

inspections prove
that lC igniter and

pickup coils are

Does engine still
-operate poorly?

Does engine still
operate poorly?

operate poorly?

Does engrne still
operate poorly?

Trouble may be caused
by other ignition system
parts or engine itself.



Pickup Coil lnsPection
rDisconnect the pickup coil connector.
oZero an ohmmeter, and connect it to the pickup coil

leads.
*lf there is more resistance than the specified value,

the coil has an open lead and must be replaced. Much

less than this resistance means the coil is shorted, and

must be rePlaced.

Pickup Coil Resistance
360 - rt40 Q

I gnition Coil I nspection
Measuring arci ng distance:

The most accurate test for determining tho condition
of the ignition coil is made by measuring arcing distance
with Kawasaki Electro Tester (special tool) or Coil
Tester (special tool) for the 3-needle method.

NOTE

oSince a tester other than the Kawasaki Electro Tester
or Coil Tester may produce a differcnqarcing distance,
the Kawaski Eletro Tester or Coil Tester is recom'
mended for reliable rcsults. -)

fRemove the ignition coil.
oConnect the ignition coil (with the spark plug cap left
installed at each of the spark plug lead) to the tester,
and measure the arcing distance.

lgnition Coil Test

1. Electro Tester:
Coil Tester:

2. lgnition Coil

57001 -980 or
57001:1242

ETCUTffiCAL WSTEltl 1$21

, do nonitdcrdr

the specified
plug cap is

fltrnmtutniffi
ff

high voltage shoeksoTo avoid entremely
the coil or lead.

*lf the distance reading is
value, the ignition coil
defective.

lgnition Coil,Arcing Distance

7 mm or more

oTo determine which part is defective, measure the
arcing distance again with the spark plug cap removed
from the ignition coil.

*lf the arcing distance is subnormal as before, the
trouble is with the ignition coil itself' lf the arcing
distance is now normal, the trouble is with the spark
plug cap.

Measuring coil resistance :
lf the arcing tester is not available, the coil can be

checked for a broken or badly shorted winding with an
ohmmeter. However, an ohmmeter cannot detect layer
shorts and shorts resulting from insulation breakdown
under high voltage.
.Disconnect the primary leads from the coil terminals.
oMeasure the primary winding resistance.
oConnect an ohmmeter between the coil terminals'
oset the meter to the x 1 S) range, and read the meter'
.Measure the secondary winding resistance.
oPull the spark plug cap off the lead.
oConnect an ohmmeter between the spark plug leads'
oset the meter to the x 1 kO range, and read the meter'
*lf the meter does not read as specified, replace the
coit.

lgnition Coil Winding Rosistanc€

Primary windings: 18 - 2A Q
Secondary windings: 10 - 16 kQ

lgnition Coil Winding Resbtanco

'l 
. Measure primary winding resistance'

2. Measure secondary winding resistance.
3. lgnition coil

less than
or spark

rUsing the highest resistance range of the ohmmeter,
r.rirr. the resistance between the pickup coil leads
and chassis ground.

*Any meter reading less than infinity (oo) indicates a
short, necessitating replacement of the pickup coil
assembly.
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*lf the meter reads as specified, the ignition coil
windings are probably good. However, if 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.

oCheck the spark plug leads for visible damage.
*lf any spark plug lead is damaged, replace the coil.

Spark Plug Cleaning lnspection
oRemove the spark plug.
oClean the spark plug, preferably in a sandblasting

device, 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.

*lf the spark plug electrodes are corroded or damaged,
or if the insulator is cracked, replace the plug. Use the
standard plug or its equivalent.

Spark Plug Gap
oMeasure the gap with a wire-type thickness gauge.
*lf the gap is incorrect, carefully bend the side electrode

with a suitable tool to obtain the correct gap.

Spark Plug Gap

0.6 - 0.7 mm

Spark Plug Gap

1 . lnsulator
2. Center Electrode
3, Plug Gap
4. Side Electrode

lC lgniter lnspection
oRemove the lC igniter.
.Zero an ohmmeter, and connect it to terminals of the

lC igniter to check the internal resistance of the igniter.

ouse only Kawasaki Hand Tester 57001-983 for this
test. A tester other than the Kawasaki Hand Tester
may show different readings.

olf a megger or a meter with a largecapacity battery is
used, the lC igniter will be damaged.

Value (kO)
0 Zero
A 0.3 - 4.2
B 6.6 -21.4

C 25 -75

D 125 -375

F Infinity

Measured with the Kawasaki Hand Tester 57001 -983.
A tester other than the Kawasaki Hand Tester mav show
different readings.

*Replace the lC igniter if the reading is not the specified
vat ue.

Terminal No. of lC lgniter

I
j
I

lC lgniter Internal Resistance

Tester Positive (+) Lead Connection

Termi-
nal No. 2 5 4 5 6 1 8 9 10

c)

U

-J

I

bt
c)
z

F

1 D D D D D D D D @

2 D D D D D D D D €

5 c c B B B B B B €

4 € @ F @ @ € @ @ €

5 @ € € € @ F € € €

6 c C B A A A 0 0 €

1 c c B A A A A A 6

8 C c B A A 0 A 0 €

9 C c B A A 0 A 0 €

10 € @ F € @ € € € €



" Electric Starter System

A. Lower Fairing B. Fairing StaY

oLoosen the clamp and pull the water hose off the water
pipe left side.

oRemove the water pipe bolts and take off the pipe

toward the left.
oRemove the bolt and pull the water pump off the

engi ne.
oRernove the bolts and banjo bolt and free the oil pipe'

ELECTRICAL SYSTEM 15.23

A. Bolts B. Starter Motor

Starter Motor lnstallation Notes
oClean the starter motor lugs and crankcase where the

starter motor is grounded.

A. Clean Here

oApply a small amount of engine oil to the O-ring'

Starter Motor Removal
oDrain the engine oil.
.Remove the lower fairing (see

Frame chapter).
.Drain the coolant (see Coolant

System chapter).
oRemove the fuel tank.
.Remove the LH fairing staY (see

Frame chapter).

Fairing Removal in

Change in Cooling

Fairing Removal in

ric

A. Water Hose
B. Mounting Bolt
C. Water PumP

oRemove the bolts

D. Oil Pipe
E. Water Pipe A. O-Ring

oFill the cooling system with coolant (see Coolant

Filling in Cooling System chapter).
oCheck the engine oil level and add oil if necessary'

and take off the starter motor.
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Sta rte r M oto r D isassem b I y
oRemove both end covers, and take the armature off the

pinion gear side.
oRemove the brush plate from the leads.

A. Brush Plate
B. Brush Lead

C. Yoke

oRemove the brush springs from the brush plate
makes armature installation easv.

A. Springs B. Brush Plate

oRemove the nut and remove the terminal bolt. and
then remove the brush with plastic holder.

Starter Motor Assembly Notes
olnstall the terminal bolt as shown.

A. Nut E. Terminal Bolt
B. Washer F. O-ring
C. Large Washer (Plastic) G. Plastic Holder
D. Small Washer (Plastic)

.lnstall the brush plate as follows.
olnstall the brush plate on the yoke fitting the brush

leads into the notches in the plate. Fit the brush plate
tongue into the yoke notch.

This

A. Tongue
B. Notch
C. Brush Plate

D. Notches
E. Blush Leads

A. Brushes
B. Holder

C. Terminal Bolt
D. Yoke

oKeeping the motor upright, install the brush springs.
Fit the spring on the spring post halfway; the post must
be positioned in the D-shaped end of the spring. Turn
the other end of the spring a half turn clockwise, and
fit the end in the brush groove. Push the spring all the
way onto the post at the stepped portion.
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oTo install the end cover on the yoke, align the marks
on the end cover and yoke.

rl

A. Half Turn Clockwise
B. Spring
C. Spring Post

Eleetric Starter Gircuit

D. Brush
E. Brush Groove

Engine Stop
Switch

lgnition
Switch

Starter
Lockout
Switch

A. Align the marks

o)

lJ-

cn
.E

=
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Erush lnspection
o\leas:'e the rc.ngih of each
*lf a:,, s rrorn down to

D ru 5n e5.

brush.
the service limit, replace all

"t.,.trl',i',.,

A. Brushes with plate.
B. Brushes with yoke.

Starter Motor Brush Length
Standard: 12 mm
Service Limit: 6 mm

Brush Spring lnspection
oCheck that the brush springs are in place and will snap

the brushes firmly into place.
*lf not, reinstall or replace the spring.

Commutator Cleaning and I nspection
.Smooth the commutator surface if necessary with fine
emery cloth, and clean out the grooves.

A. Groove C. Shaft
B. Commutator Segment D. Diameter

.Measure the diameter of the commutator.
*Replace the starter motor with a new one if the

commutator diameter is less than the service limit.

Commutator Diameter

Standard: 28 mm
Service Limit: 27 mm

Armature lnspection
oUsing the x 1 S) ohmmeter range, measure the

resistance between any two commutator segments.
*lf there is a high resistance or no reading (rc) between

any two segments, a winding is open and the starter
motor must be replaced.

A. Segments B. Shaft

oUsing the highest ohmmeter range, measure the
resistance between the commutator and the shaft.

*lf there is any reading at all the armature has a short
and the starter motor must be replaced.

Even if the foregoing checks show the armature to be
good, it may be defective in some manner not readily
detectable with an ohmmeter. lf all other starter motor
and starter motor circuit components check good, but
the starter motor still does not turn over or only turns
over weakly, replace the starter motor with a new one.A. Commutator



Brush Plate lnspection
oUsing the x 1 Q ohmmeter range, measure the resist-

ance between the brush and the brush plate.

A. Brush
B. Brush Plate

C. Brush Holder

*ff there is not close lo zero ohms, the brush plate is
an open and brush plate assembly must be replaced.

oUsing the highest ohmmeter range, measure the re-
sistance between the brush nlate and the brush holders.

*lf there is any reading at all, the brush holder has a
short and the brush plate assembly must be replaced.

Brush and Lead Assembly lnspection
oUsing the x 1 S) ohmmeter range, measure the

resistance between the brushes.
*lf there is a high resistance or no reading (-), a lead is

open and the brush plate assembly must be replaced.
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Starter Relay I nspection
.Disconnect the starter motor lead and battery positive

terminal from the starter relay.

oThe battery positive (+) lead with the rubber cap is
connected directly to the battery positive (+) terminal
even when the ignition switch is off, so take care not to
short the removed lead to chassis ground.

oUsinB the x 1 Q ohmmeter range, measure the resist-
ance across the relay terminals.

*lf the relay clicks but the meter does not read zero, the
relay is defective and must be replaced. lf the relay
does not click at all, the relay is defective and must be
replaced.

*lf the relay makes a single clicking sound and the meter
reads zero the relay is good. The trouble is in the
starter motor or the motor power supply wires.

Switch Position:

lgnition switch ON
Engine stop switch RUN
Starter button ON
Neutral switch ON (Tranrmission is in Neutral)

Meter Connection:
Location

Meter Range

Meter Reading:

Starter relay terminals
(Leads disconneaed)
xl Sl

0 O and relay clicks when
starter button is pushed.

Lighting System

The headlight beam is adjustable both horizontally
and vertically. Headlight aiming must be correctly
adjusted for your safe riding as well as oncoming drivers.
In most areas it is illegal to ride with improperly ad-
justed headlights.

Headlight Beam Horizontal Adiustment
oRemove the rieht inner fairins.

,-ll

I

I

,i
It

l

1l

1ri
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A. Right Inner Fairing B. Screws

.Put a screwdriver into the ad juster guide.
oTurn the adiuster on the headlight in or out until the

beam points straight ahead.
olnstall the right inner fairing.

A. Adjuster

Headtight Beam Vertical Adiustment
The headlight beam is adjustable vertically' lf

adlusted too low, neither low nor high beam will

illuminate the road far enough ahead. lf adjusted too

high, the high beam will fail to illuminate the road close

ahiad, and the low beam will blind oncoming drivers'

.Put a screwdriver into the adlust"er guide.
oTurn the adiuster on the headlight in or out to adjust

the headlight verticallY'

A. Adjuster

NOTE

oon hish beam, the brightest point should be slightly

below horizontal with the motorcycle on its wheels and

the rider seated. Adiust the headlight to the proper

angle according to local regulations,

Vertical Adjustment

Headlight Beam Adjustment

1 . Horizontal Adjuster 2. Yertical Adjuster
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Starier circuit Headlight
relay relay

Headlight Circuit
(US and Canadian Models Shownl

High beam
Indicator Light

Failure indicator
Light

Headlight Circuit
(European Model Shown)

I

'e
=
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G6s
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Healdight Bulb Replacement Notes

owhen handling the quartzhalogen bulbs, never touch

the glass portion with bare hands. Always use a clean

cloth. Oil contamination from hands or dirty rags can

reduce bulb life or cause the bulb to explode.

oFit the dust cover onto the bulb firmly as shown in the
fi gu re.

Dust Cover lnstallation

I

Good

1. Dust Cover 2. Headlight Bulb

A. Top Mark B. Dust Cover

Tail/Brake Light Bulb Replacement Notes
olnsert the new bulb by aligning the pins with the

grooves in the walls of the socket so that the pin closest

to the bulb base is to the upper right.

A. Pin Closest to Base.

olnsert the socket by aligning the tangs with the catches

in the housing so that the triangular mark points up,

and turn it clockwise.

A. Triangular Mark

Tail/Brake Light Lens
R e mova I I nsta I I ati o n N ote

oBe careful not to overtighten the lens mounting screws'

Turn Signal Light Bulb Replacement Note
oBe careful not to overtighten the lens mounting screws.

License Plate Light Bulb Replacement Notes
olnstall the bulb socket and lens so that the "TOP" mark
on the lens points up.



ELECTRICAL SYSTEM 15.31

Inspection:
For any lighting system

lighting system wiring and
Inspection) .

problems, always check the
the bulbs first (see Wiring

A. "TOP" Mark

oBe careful not to overtighten the lens and socket
mounting screws.

Cooling Fan System

Fan System Circuit lnspection
oDisconnect the connector from the fan switch.
oGround the red/white wire to the engine with a suitable

wire.
*lf the fan turns, inspect the fan switch.
*lf the fan does not turn, inspect the following.

Junction Box Parts (Fan Relay and Main Fuse)
Fan

Fan lnspection
.Disconnect the 2-pin connector of the fan'leads.
oUsing two auxiliary wires, supply battery power to the

fan.

Wire Connections

Blue Lead <-+ Battery (+)

Black Lead <.+ Battery (-)

Headlight Reserve Lighting System lnspection
The US and Canadian models contain a relay in the

headlight circuit. ln these models, the headlight does
not go on when the ignition switch is first turned on, but
the headlight goes on once the starter button is pushed
to start the engine, and stays on until the ignition switch
is turned off. But the headlight goes out whenever the
starter button is pushed to restart the engine after engine
stalling.
*lf all wirings and iomponents other than the reserve

lighting device check out good, the device is defective.

*lf the fan does not turn at this time. the fan is defective
and must be replaced.

Cooling Fan Circuit

Fan Relay lnspection
Refer to the Starter Circuit, and Headlight

Inspection in the Junction Box section.

Reserve Lighting System Operation

Head light
Dimmer Switch

Position
Headlight Failure
Indicator Light

Reserve Lighting

Both high and low
beam filaments
are normal

HI Goes on
(hardly visibl6)

LO
Goes on

(hardly visible)

High beam filament
burned out

HI Goes on Low beam comes on.

LO Goes on
(hardly visible)

Low beam filament
burned out

HI
Goes on

(hardly visible)

LO Goes on High beam comes on dimly.

J unction Box

.- BL_

H[Hl,
;r.- [R/w

B
i;i"Y*^h

o

i<

=

Relay
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Meters and Gauges

Meter and Gauge Removal/lnstallation Note

oPlace the meter or gauge so that the face is up' lf a

meter or gauge is left upside down or sideways for any

length of time it will malfunction.

Bulb Replacement Notes
oTo remove the wedge'base type bulbs (indicator
illumination), pull out the bulb sockets and pull
bulbs off the sockets.

oDo not use bulbs rated for greater wattage than the

specified value, as the meter or gauge panel could

become warped by excessive heat radiated from the

bulbs.

Tach /V o I t mete r I ns Pect i o n

NOTE

oThe Tach/Voltmeter inspection is explained on the
assumption that the ignition system operates normally.

rCheck to see that the rubber dampers are installed at
the meter mounting bracket.

*lnstall a new damper where it is absent.
oCheck to see that the rubber dampers at the meter
mounting bracket are in good condition; they should
not be hard or cracked.

Tach/VoltmeterCircuit Tech/Vnltmerer

Tach/Volt
Button

*Replace any damaged rubber dampers with new ones'
rCheck to see that all meter mounting bolts and nuts are

tightened securelY.
*Tighten the loose fasteners.

A. Meter Mouting Bolts

A. Meter Mounting Nuts
B. Rubber DamPer
C. Tach/Voltmeter 3Pin Connector

and
the

lgnition Coil \
#1 & i+4 }�r1n*i
I I r?,
Tfl 'tP
u.fi lr

lfT

d
co

J_r

F
I

co

*-8,,

Tachi Voltmeter

f
LL

co
'a

BR€(I.BR

See lgnition System



oCheck the tach/voltmeter circuit wiring (see Wiring

I nspection).
*lf all wiring and components other than the tach/

voltmeter unit check out good, the unit is defective.

Fuel Gauge Operation lnsPection
.Prepare an auxiliary wire, and check the operation of

the gauge.

Fuel Gauge OPeration Check

lgnition Switch Position: ON

Wire Location: Female 2-pin sensor connector
(disconnected)

Results: Gauge should read E when connector

wires are oPened.
Gauge should read F when connector

wires are shorted.

Fuel Gauge Circuit
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*lf these readings are not correct, the trouble is with

the gauge and/or wiring.
rCheck the fuel gauge circuit wiring (see Wiring ln-

spection).
*lf all wiring and components other than the fuel gauge

unit check out good the unit is defective.

Water Temperature Gauge Operation lnspection
.Prepare an auxiliary wire, and check the operation of

the gauge.

rIlRr

BR€{.BR

/y&

I

A
&
d#qh
sl- lgnition

Switch

Iti
Itlil

l[|

Water Temperature Gauge Circuit

Water
Temperature
Gauge

()

L!

cn

'e

O

5

cr)
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Gauge Operation Test

lgnition Switch Position: ON

Wire Location: Female, Sensor Connector
(disconnected)

Results: Gauge shuld read C when connector wire

is opened.
Gauge should read H when connector

wire is grounded to engine.

oDo not ground the wiring longer than necessary' After

the needle swings to the H position, stop the test'

Otherwise the gauge could be damaged'

*lf these readings are not correct, the trouble is with the
gauge and/or wiring.

oCheck the water temperature gauge circuit wiring (see
Wiring Inspection).

olf all wiring and components other than the water tem-
perature gauge unit check out good, the unit is
defective.

Switches and Sensors

Front Brake Light Testing
oTurn on the ignition switch.
oThe brake light should go on when the front brake is

applied.
*lf it does not, inspect the switch.

*lf it does not, adjust the brake light switch.

Rear Brake Lighting Position Adiustment
.Remove the RH side cover.
oTurn the adjusting nut to adjust the switch.

oTo avoid damaging the electrical connections inside the
switch, be sure that the switch body does not turn
during adiustment.

#
A. Rear Brake Light Switch
B. Adjusting Nut

Switch Removal Note
oRefer to the appropriate chapters
se n so rs.

for the switches and

Switch lnspection
oUsing an ohmmeter, check to see that only the con-

nectings shown in the table have continuity (about

zero ohms) .
rlf the switch has an open or short, repair it or replace it

with new one.

Light sooner.
Lights later.

Rear Brake Light Testing
oTurn on the ignition switch.
oCheck the operation of the rear brake

depressing the brake pedal. The brake
on after about 10 mm of pedal travel.

light switch by
light should go

c.
D.

i Rear Brake Pedal B. 10 mm



BR w Y BL R w/BK o/G
OFF, LOCK

ON r - c- rrrro CF <
P (Park) h rro c- -\

US, Canada

I gnition Switch Connestions

Passing Button Connestions
(Other than US, Canada)
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Engine Stop Switch Connections

R Y/R
OFF

RUN c- <)

( ): Late Model

Headlight Switch Connections
(Other than US, Canadal

( ): Late Model

Rear Brake Light Switch Gonnections

BR BL

When brake pedal is pushed down r rc

Side Stand Switch Gonnections

BR BK/Y G/W

When side stand is up r rc
When side stand is down - rc

Starter Lockout Switch Connections

BK/Y Y/G (BK) LG (BK/R)

When clutch lever is pulled in - ts
When clutch lever is released (:- €

( ): Late Model

Dimmer Switch Connections (US, Canada)
Starter Button Connections

BK (BK/R BK (BK/R)

Free
Push on c- -

Dimmer Switch Connections
R/W R/BL BL BL/Y

OFF

I
ON

c-
c-

<)
rc r {

Front Brake Light S'uyit fi Connegtioru

BR (BK) BL or
BL/R (BK)

When brake lever is pulled in r -Turn Signal Switch Conneqtions

GY o G

R r J)

N

L Cr -

Hazard Switch Connestionr

GY o G

off I

On -r- r -

BR R/BK
Free

Push on Cr {)

Neutral Switch Connections

LG 77V'

When transmission is in neutral cr rc
When transmission is not in neutral

Horn Button Connections

BK/W BK/Y
Free

Push on r -

Oil Pressure Switch Gonnections*

SW. Terminal ?,,
When engine is stopped r rc
When engine is running

* : Engine lubrication System is in good condition,
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Fan Switch lnspection
oRemove the fan switch.
oSuspend the switch in a container of water so that the

temperature sensing projection and threaded portion
are submerged.

.Suspend an accurate thermometer in the warer.
oPlace the container over a source of heat and gradually

raise the temperature of the water while stirring the
water gently.

oUsing an ohmmeter, measure the internal resistance of
the switch across the terminal and the bodv at the
temperatures shown in the table.

*lf the ohmmeter does not show the specified values,
replace the switch.

Switch (97-C) Connections
oRising temperature: From OFF to ON

at94- 100'C (201 -212"F
oFalling temperature: From ON to OFF

oN: Less than 0.5 s} 
above 900c (194"F)

OFF: More than 1 MO

NOTE

oThe switch and thermometer
container sides or bottom.

Fan Switch Inspection

must not touch the

aSuspend an accurate thermometer in the water.
oPlace the container over a source of heat and gradually

raise the temperature of the water while stirring the
water gently.

oUsing an ohmmeter, measure the internal resistance of
the sensor across the terminal and the body at the
temperatures shown in the table.

rlf the ohmmeter does not show the soecified values.
replace the sensor.

nternal Resistance of Water Temperature Sensor

8o'c (176"F\: 47 - 57 o
1000c (212'F): z5 - 30 O

NOTE

oThe sensor and thermostat must not touch the con-
tainer sides or bottom.

Water Temperature Sensor I nspection

Fuel Level Sensor lnspection
.Remove the fuel level sensor.
rCheck that the float moves up and down smoothly

without binding. lt should go down under its own
weight.

*lf the float does not move smoothly, replace the
sensor.

W ater Temperatu re Sensor I nspection
oRemove the water temperature sensor.
oSuspend the sensor in a container of water so

temperature sensing projection and threaded
are submerged.

that the
portion



Fuel Level Sensor
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lMeasure the resistance of the fuel level sensor with an
ohmmeter.

*lf the ohmmeter does not show the specified values, or
the readings do not change smoothly as the float moves
up and down, rePlace the sensor'

Fuel Level Sensor Reristance

Full Position: 4 -10 O
Podtion: 90 - 100 Q

,,/

,/a
\/

.4-'/
,/z'

,/

I

rlnspect the leads and 2pin connector.
*lf they show any signs of damage, replace the sensor'

1.
2.
3.

Float in full position
Float in empty position
Float arm stop

Junction Box Intemal Circuit

Junction Box

The junction box has fuses, relays and diodes. The
relays and diodes can not be removed.

o)

lJ-

ftt
F.

o

@oo@
8

8-Pin Connector

q)

u-

o
Iu

o

-g()
e.
cl

lJ-

s
q)

4
.e
5
(J

o
Q)

fit

,9)
fi'

ttt

.9
()

E

i5

FrJ@ril
ll@@@o@ll
ll@@o@@ll
I-l-

9-Pin Connector

.rr for US/Canadien models
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Fuse Removal
oRemo\ e the seat-
oUnlock the hook to lift up the locking arm.

A. Locking Arm B. Fuse Cover

oPull the fuses straight off the junction box with
nose pliers.

Fuse lnspection
f Remove the fuse from the iunction box.
olnspect the fuse element.
*lf it is blown out, replace the fuse. Before replacing a

blown fuse, always check the amperage in the affected
circuit. lf the amperage is equal to or greater than the
fuse rating, check the wiring and related components
for a short circuit.

owhen replacing a fuse, be sure the new fuse matches
the speciifed fuse rating for that circuit. lnstallation of
a fuse with a higher rating may cause damage to wiring
and components.

Fuse

Fuse Element

Junction Box Fuse Circuit lnspection
oRemove the junction box from the motorcycle.
oPull off the connectors from the junction box.
aMake sure all connector terminals are clean and tight,

and none of them have been bent.
*Clean the dirty terminals and, straighten slightly-bent

term inals.
oCheck conductivity of the numbered terminals with

hand tester.
*lf the meter does not read as specified, replace the

iunction box.

Fuse Circuit Inspection

Meter Connection Meter Reading (S2)
1-2 0
1-3 0
6-7 0
6-17 0
1-7 F

3A_g e
g_17 F

Fan, Starter Circuit
and Headlight Relay lnspection

oRemove the junction box from the motorcycle.
oCheck condOctivity of the following numbered

terminals by connecting an ohmmeter and one 12 V
battery to the junction box as shown.

*lf the meter does not read as specified, replace the
iunction box.

need I e

Fuse lnstallation
olnstall the fuses on

Note
the original positions shown.

A. 10 A for Taillight
B l0 A for Accessory
C l0 A for Headlight Relay

D. 30 A Main Fuse
E. Spare Fuses

Blown Element

Terminals



Relay Gircuit Inrpection (with the bsttery disconneced)

Meter Connection Meter Reading (O)

2-5
4-5

*7-8
*7-'13
11-13
12-13

@

€
@

@

€
6

Relay Circuit InsPection
(with ttre battery connestedl

* US, Canadian Models Only

Diode Circuit I nspection
oRemove the junction box from the motorcycle.
oPull off the connectors from the junction box.
oCheck conductivity of the following pair of terminals.

Terminals for Diode Circuit lnspestion
*13€, *13-9 ,12-14,15-14, 16-14

* US, Canadian Models Only
*The resistance should be low in one direction and more

than ten times as much in the other direction. lf any
diode shows low or high in both directions, the diode is
defective and the junction box must be replaced.

Wiring Routing

To Meter Assembly
Choke Cable
To lgnition Switch
Clutch Cable
To Right Switch Case
Throttle Cables
To Left Turn Signal Light
To Headlight
To Right Turn Signal Light
Battery Ground Lead
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NOTE

oThe actual meter reading varies with the meter used

and the individuat diode, but, generally speaking, the

lower reading should be from zero to the firct % of the
scale.

Electrical Wiring

Wiring lnspection
oVisually inspect the wiring for signs of burning, fraying,

etc.
*lf any wiring is poor, apart and inspect it for corrosion,

dirt, and damage.
oPull each connector apart and inspect it for corrosion,

dirt, and damage.
rtf the connector is corroded or dirty, clean it carefully.

lf it is damaged, replace it.
rCheck the wiring for.continuity.
oUse the wiring diagram to find the ends of the lead

which is suspected of being a problem'
oConnect an ohmmeter between the ends of the leads.
oSet the meter to the x 1 Sl range, and read the meter.
*lf the meter does not read 0 Q, the lead is defective.

Replace the lead or the wiring loom if necessary.

Meter
Connection

Battery Connection
T

Meter
Reading (O)

2-5
*7-8
11-13

2L4

9 - 13
11 -12

0
0
0
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Wiring Routing

1. Choke Cable
2. Clutch Cable
3. Throttle Cables
4. Radiator Fan Leads
5. Main Harness
6. Speedometer Cable

A

p
Viewed from A

)
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16.2 APPENDIX

Additional Considerations for Racing

This motorcycle has been manufactured for use in a
reasonable and prudent manner and as a vehicle only.
However, some may wish to subject this motorcycle to
abnormal operation, such as would be experienced under
racing conditions. KAWASAKI STRONGLY RECOM-
MENDS THAT ALL RIDERS RIDE SAFELY AND
OBEY ALL LAWS AND REGULATIONS CONCERN.
ING THEIR MOTORCYCLE AND ITS OPERATION.

Racing should be done under supervised conditions,
and recognized sanctioning bodies should be contacted
for further details. For those who desire to participate
in competitive racing or related use, the following
technical information may prove useful. However,
please note the following important points.
.You are entirely responsible for the use of your motor-
cycle under abnormal conditions such as racing, and
Kawasaki shall not be liable for any damages which
might arise from such use.

oKawasaki's Limited Motorcycle Warranty and Limited
Emission Control Systems Warranty specifically ex-
clude motorcycles which are used in competitive or
related uses. Please read the warranty carefully.

.Motorcycle racing is a very sophisticated sport, subject
to many variables. The following information is
theoretical only, and Kawasaki shall not be liable for
any damages which might arise from alterations utili-
zing this information.

oWhen the motorcycle is operated on public roads, it
must be in its original state in order to ensure safety
and compliance with applicable regulations.

Carburetor:
Sometimes an alteration may be desirable for im-

proved performance under special conditions when
proper mixture is not obtained after the carburetor has
been properly adjusted, and all parts cleaned and found
to be functioning properly.

lf the engine still exhibits symptoms of overly rich or
lean carburetion after all maintenance and adjustments
are correctly performed, the main jet can be replaced
with a smaller or larger one. A smaller numbered jet
gives a leaner mixture and a larger numbered jet a richer
mixture.

Spark Plug:
The spark plug ignites the fuel/air mixture in the

combustion chamber. To do this effectively and at the
proper time, the correct spark plug must be used, and
the spark plug must be kept clean and adjusted.

Tests have shown the plug listed in the "General

lnformation" chapter to be the best plug for general use.
Since spark plug requirements change with the igni-

tion and carburetion adjustments and with riding condi-
tions, whether or not a spark plug of the correct heat
range is used should be determined by removing and
inspecting the plug.

When a plug of the correct heat range is being used,
the electrodes will stay hot enough to keep all the
carbon burned off, but cool enough to keep from
damaging the engine and the plug itself. This tem-
perature is abour 400 - 800'C (750 - 1,450'F) and can
be judged by noting the condition and color of the
ceramic insulator around the center electrode. lf the
ceramic is c(ean and of a light brown color, the plug is
operating at the right temperature.

A spark plug for higher operating temperatures is
used for racing, Such a plug is designed for better
cooling efficiency so that it will not overheat and thus
is often called a "colder" plug. lf a spark plug with
too cool a heat range is used - that is, a "cold" plug that
cools itself too well - the plug will stay too cool to
burn off the carbon, and the carbon will collect on the
electrodes and the ceramix insulator.

The carbon on the electrodes conducts electricity,
and can short the center electrode to ground by either
coating the ceramic insulator or bridging across the gap.
Such a short will prevent an effective spark. Carbon
build-up on the plug can also cause other troubles. lt
can heat up red-hot and cause preignition and knocking
which may eventually burn a hole in the top of the
piston.

Spark Plug

1. Terminal
2. Insulator
3. Cement

4. Gasket
5. Center electrode
6. Side electrode

Spark Plug lnspection
oRemove the spark plug and
lator.

I
I
I

inspect the ceramic insu-
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Spark Plug Condition

Carbon fouling

*Whether or not the right temperature plug is being used
can be ascertained by noting the condition of the
ceramic insulator around the electrode. A light brown
color indicates the correct plug is being used. lf the
ceramic is black, it indicates that the plug is firing at
too low a temperature, so the next hotter type should
be used instead. lf the ceramic is white, the plug is
operating at too high a temperature and it should be
replaced with the next colder type.

olf the spark plug is replaced with a type other than the
standard plug, make certain the replacement plug has
the same thread pitch and reach (length of threaded
portion) and the same insulator type (regular type or
prolected typel as the standard plug.

olf the plug reach is too short, carbon will build up on
the plug hole threads in the cylinder head, causing over'
heating and making it very difficult to insert the
correct spark Plug later.

olf the reach is too long, carbon will build up on the ex'
posed spark plug threads causing overheating,
preignition, and possibly burning a hole in the piston

top. In addition, it may be impossible to remove the
plug without damaging the cylinder head.

Plug Reach

Too short Correct reach

Carbon
builds up here

Standard Spark Plug Threads

Diameter: 12 mm
Pitch: 1.25 nrm
Reach: 19.0 mm

Oil fouling Normal operation Overheating

NOTE

oThe heat range of the spark plug functions like a

thermostat for the engine. lJsing the wrong type of

spark plug can make the engine run too hot (resulting

in engine damage) or too cold (with poor performance,

m isfi ring, an d sta I I i ng ).

Troubleshooting Guide

NOTE

oThis is not an exhaustive list, giving every possible

cause for each problem listed' lt is meant simply as a

rough guide to assrst the troubleshooting for some of

the more common diff iculties.

Engine Doesnl Start, Starting Difficulty:
Starter motor not rotating:

Starter lockout or neutral switch trouble
Starter motor trouble
BatterY voltage low
Relays not contacting or operating
Starter button not contacting
Wiring oPen or shorted
lgnition switch trouble
Engine stop switch trouble
Fuse blown

Starter motor rotating but engine doesnt turn over:
Starter motor clutch trouble

Engine wont turn over:
Valve seizure
Rocker arm seizure
Cylinder, piston seizure
Crankshaft seizure
Connecting rod small end seizure
Connecting rod big end seizure
Transmission gear or bearing seizure
Camshaft seizure
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No fuel flow:
Fuel tap vacuum hose clogged
Fuel tank air vent obstructed
Fuel tap clogged
Fuel line clogged
Float valve clogged

Engine flooded:
Fuel level in carburetor float bowl too high
Float valve worn or stuck open
Starting tech nique 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
lC igniter trouble
Neutral, starter lockout, or side stand switch

trou bl e
Pickup coil trouble
lgnition coil trouble
lgnition or engine stop 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
lC igniter trouble
Pickup coil trouble
lgnition 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 duct loose

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:

lC igniter trouble
Carburetors not synchronizing
Vacuum piston doesn't slide smoothly
Engine oil viscosity too high
Drive train trouble
Brake dragging
Air suction valve trouble (US model)
Vacuum switch valve trouble (US model)

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
lC igniter trouble
Pickup coil trouble
lgnition coil trouble

Fuel/air mixture incorrest:
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 clogged
Air cleaner clogged, poorly sealed, or missing
Air cleaner duct poorly sealed
Water of foreign matter in fuel
Carbu retor holder loose
Fuel tank air vent obstructed
Fuel tap clogged
Fuel line clogged

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
lC igniter trouble

I
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Misoellaneous:
ThrottJe valve won't fullY open
Vacuum piston doesn't slide smoothly
Brake dragging
Clutch slipping
Overheating
Engino oil level too high
Engine oil viscosity too high
Drive train trouble
Air suction valve trouble (US modcl)
Vacuum switch valve trouble (US model)

Overheating:
Firing inoorrect:

Spark plug dirty, broken, or maladiusted
Spark plug incorrect
lC igniter trouble

Fuel/air mi'.tur6 inorot:
Main iet ologgsd or wrong'slze
Fuel level in carburetor float bowl'tm low
Carburetor holder loose
Air cloanor posr{y stdod;or mirring.
Air cleaner duct poorly realed ',

Air cleaner clogged
Gomprerion high:

Carbon built up in combustion chamber
Engine load faulty:

Clutch slipping
Engine oil level too high
Engine oil viscosity too high
Drive train trouble
Brake dragging

Lubrication inadequate:
Engine oil level too low
Engine oil poor quality or incorrect

Gauge incorrect:
Water temperature gauge broken
Water temperature sensor broken

Ooutrnt inGorroct:
Coolant level too low
Coolant deteriorated

Cooling rystom component incorrect:
Radiator clogged
Thermostat trouble
Radiator cap trouble
Thermostatic fan switch trouble
Fan relay trouble
Fan motor broken
Fan blade damag,od
Water pump not tu,rning
Water pump impeller damaged

Over Cociling:
Gauge incorrect:

Water tomperature gauge broken
Water temperature sensor broken

Cooling system component incorreqt:
Thermostatic fan switch trouble
Thermostat trouble

Clutch Operation Faulty:
Glutch slipping:

Friction plate worn or warped
Steel plate worn or warped
Clutch spring broken or weak
Clutch release mechanism trouble
Clutch hub or housing uneven,ly worn

Clutah not dilongsging properly:
Clutch plate wafped or too rough
Clutch spring tension uneven
Engine oil deteriorated
Engine oil viscosity too high
Engine oil level too high
Clutch housing frozen on driw shaft
Clutch release mechanism troublo
Clutch hub locknut loose

Gear Shifting FaultY:
Doesn't go into gear; shift pedal doesn't leturn:

Clutch not disengaging
Shift fork bent or seized
Gear stuck on the shaft
Shift return spring weak or broken
Shift return rpring pin loose
Pawl sprirtg Soken
Shift mechanipmarn broken .

Jumpr @|t of gnil:
Shift fork worn
Gear groove worn ,
Gear dogs and/or dog holes worn
Shift drum groove wor,n
Neutral positioning pin spr:ing weak or broken
Shift fork pin worn
Drive shaft, output shaft, and/or gear splines worn

Overshifts:
Neutral positioning pin spring weak or broken
Pawl spring broken

Abnormal Engine Noise:
Knocking:

lC igniter trouble
Carbon built up in combustion chamber
Fuel poor quality or incorrect
Spark plug incorrect
Overheating

Piston slap:
Cyli nder/piston clearance excessive
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn

Valve noise:
Val ve clearance incorrect
Valve spring broken or weak



16€ APPENDIX

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
Cran kshaft runout excessive
Engine mounts loose
Crankshaft bearing worn
Primary and secondary shaft sprockets worn or
chipped
Camshaft chain tensioner trouble
Camshaft chain, sprocket, guide worn
Air suction valve damaged (US model)
Vacuum switch valve damaged (US model)

Abnormal Drive Train Noise:
Clutch noise:

Weak or damaged rubber damPer
Clutch housing/friction plate clearance excessive
Clutch housing gear worn

Transmission noise:
Bearings worn
Transmission gears worn or chipped
Metal chips jammed in gear teeth
Engine oil insufficient

Drive chain noise:
Drive chain adjusted imProPerlY
Chain worn
Rear and/or engine sProcket worn
Chain lubrication insufficient
Rear wheel misalighed

Abnormal Frame Noise:
Front fork noise:

Oil insufficient or too thin
Spring weak or broken

Rear shock absorber noise:
Shock absorber damaged

Disc brake noise:
Pad installed incorrectlv
Pad surface glazed
Disc warped
Caliper trouble

Other noise:
Bracket, nut, bolt, etc. not properly mounted or

tightened

Engine oil viscosity too low
Camshaft bearings worn
Cran kshaft bearings worn
Oil pressure switch damaged
Wiring damaged
Relief valve stuck open
O-ring at the oil pipe in the crankcase damaged

Exhaust Smokes 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 plurlger 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 duct loose
Air cleaner poorly sealed or missing

Handling and/or Stabil ity Unsatisfactory :
Handlebar hard to turn:

Steering stem locknut too tight
Bearing damaged
Steering bearing lubrication inadequate
Steering stem bent
Tire air pressure too low

Handlebar shakes or excessively vibrates:
Tire worn
Swing arm pivot bearing worn
Rim warped, or not balanced
Wheel bearing worn
Handlebar mounting bolts loose
Steering stem head nut loose

Handlebar pulls to one side:
Frame bent
Wheel misalignment
Swing arm bent or twisted
Steering maladjusted
Front fork bent
Right/left fork legs unbalanced (oil level,

pressure, anti-dive setting)
Shock absorption unsatisf actory :

(Too hard)
Front fork oil excessive
Front fork oil viscosity too high
Front fork air pressure too high
Rear shock absorber air pressure too high
Tire air pressure too high
Front fork anti-dive mechanism trouble
Front fork bent
(Too soft)
Front fork oil insufficient andlor leaking
Front fork oil viscosity too low

Oil Pressure Warning f.ight Goes On:
Engine oil pump damaged
Engine oil pump screen clogged
Engine oil level too low

atr



Front fork air oressure too low
Front fork, rear shock absorber spring weak
Rear shock absorber oil leaking
Front fork anti-dive mechanism trouble

Brake Doesn't Hold:
Air in the brake line
Pad or disc worn
Brake fluid leak
Disc warped
Contaminated pad
Brake flu id deteriorated
Primary or secondary cup damaged
Master cylinder scratched inside

Battery Discharged:
Battery faulty (e.g., plates sulphated, shorted

through sedimentation, electrolyte level too
low)

Batterly leads making poor contact
Load excessive (e.g., bulb of excessive wattage)
lgnition switch trouble
Alternator trouble
Wiring faulty
Regulator/ Rectifi re trou ble

Battery Overcharged:
Regualtor/ Rectif ire trou ble

General Lubrication

APPENDIX 16.7

Points: Lubricate with Grease.
Throttle lnner Cable Lower End
Soeedometer Inner Cable*

*Grease the lower part of the inner cable sparingly.

Cables: Lublicate with Penetrating Rust Inhibitor.
Choke Cable
Throttle Cables
Clutch Cable

Cable Lubrication

Cable
Pressure Cable Luber: K56019-021

Nut, Bolt, and Fastener Tightness

Tightness lnspection
oCheck 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

aFor the engine-fasteners, check the tightness of them
when the engine is cold (at room temperature).

*lf there are loose fasteners, retorque them to the
specified torque following the specified tightening
sequence. Refer to the appropriate cfrapter for torque
specifications. lf torque specifications are not in the
appropriate chapter, see the Standard Torque Table.
For each fastener, first loosen it by y2 turn, then
tighten it.

*lf cotter pins are damaged, replace them with new
ones.

1.
2.

Lubrication
oBefore lubricating each

with rust remover and
or grime.

oLubricate the points
lubricant.

part, clean off any rusty spots
wipe off any grease, oil, dirt,

listed below with indicated

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: Lubricate with Motor Oil.
Center Stand
Side Stand
Clutch Lever
Brake Lever
Brake Pedal
Rear Brake Rod Joint
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Nut, Bolt, and Fastener to be checked
Wheels:

Front Axle Nut
Front Axle Clamp Bolts
Rear Axle Nut
Chain Adjusting Bolt Locknut

Brakes:
Front Master Cylinder ClamP Bolts
Front Caliper Mounting Bolts
Rear Master Cylinder Mounting Bolt
Rear Caliper Mounting Bolt
Torque Link Nuts
Brake Lever Pivot Nut
Brake Pedal Bolt
Brake Rod Joint Cotter Pin

Suspension:
Front Fork Clamp Bolts
Front Fen{er Mounting Bolts
Rear ShockXbsorber Mounting Bolts
Swing Arm Pivot Shaft Nuts
Uni-trak Link Nuts

Steering:
Stem Head Nut
Handlebar Mounting Bolts

Engine:
Engine Mounting Bolts
Cylinder Head Bolts
Muffler Connecting Pipe Clamp Bolts
Muffler Mounting Bolts
Muffler Connecting ClamP Bolts
Clutch Lever Pivot Nut

Others:
center stand Bolts
Side Stand Bolt
Front Footpeg Mounting Bolts
Footpeg Bracket Mounting Bolts
Down Tube Mounting Bolts

Standard Torque Table

This table relating tightening torque to thread di-
ameter, lists the basic torque for bolts and nuts. Use
this table for only the bolts and nuts which do not
require a specific torque value. Refer to each chapter
for reference to these features. All of the values are
for use with drv solvent-cleaned threads.

General Fasteners

Threads dia.
(mm)

Torque
N-m kg'm ft-lb

)
6
8
10
12
14
16
18
20

3.4 - 4.9
5.9 - 7.8
14-19
25-34
44-61
73-98

115-155
165 - 22s
225 - 325

0.35 - 0.50
0.60 - 0.80
1.4 - 1.9
2.6 - 3.5
4.5 - 6.2
7.4 - 10.0
11.5-16.0
17.0 - 23
23-33

30 - 43 in-lb
52 - 69 in-lb
10.0 - 1 3.5
19.0 * 25
33-45
54-72

83-115
12s - 165
165 - 240



Unit Conversiott TSb
t"r'1"Ir"""'r

Prefixes for Units:
Prefix Syffi,bol Power

me(F
kilo
centi
milli
micro

M
k
c
m
p

x 1,000,000
x 1,000
x 0.01
x 0.001
x 0.000001

UniB of Lsrr$t:
km:x
m
mm

Units of Torque:
Nmx
Nmx
Nm

APFENDIX 16.9

' 
:r-: :

6.&.$*",.f" mile
3.281 !r ft
0.03937 = in

x
x

0.1020
0.7376
8.851

kg'm
ft-lb
in-lb

kg-m
kg'm
kg-m

Units of Pressure:

kPa x
kPa x
khxssl (usl, .

gal (imp1''
qt (US)
qt (imR)
pint (US)
pint (imR)

oz (US)
oz (imp)
cu in

kg
tb

x
x
x

9.807
7.233
86.80

0.01020 =

0.1450 =

0.7501 =

Nm
ft-lb
in-lb

kg/cm2
psi
cmltlg :

Units of Mass:

kgx
gx

Unit of Volume:
Lx
Lx
Lx
Lx
Lx
Lx
mLx
mLx
mLx

Units of Force:

Nx
Nx

2.205 -
0.03527 =

tb
oz

0.2642 =

0.2200 =
1.057 =
0.8799 =
2.113 =

1.816 =

0.03381 =
0.02816 =
0.06102 =

kg&mz x
kgntrnz x
cml.l3 x

Units of Spcud:
km/h x

Units of Power:

98.07 =
14.22 =
1.gl:l =

kPa
psi
kPa

0.6214 = mph

0.1 020
0.2248

x
x
x
x

PS
PS

KW
KW

1.360
1.341

PS
HP

kgx
kgx

Units of Temperature:

I ('C + 40) - 40 = oF gry*40=oc

9.807
2.205

N
tb

| 1o0
tl

i l2o

0.7355
0.9863

KW
HP

OF

-40 -20

-40

oc

32
zo t, qo

6E
ool 80

20i

104
rooi 120 140 150

r60
"c26.7

176

93.3 116
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Supplement-1986-1989 Models

This "supplement-1986 - 1989 Models" chapter is designed to be used in conjunction with the
front part of this manual (up to the end of the "Appendix" chapter). The maintenance and repair
procedures described in this chapter are only those that are unique to the 1986 through 1989 models.
Complete and proper servicing of the 1986 through 1989 models, therefore requires mechanics to read
both this chapter and the text in front of this chapter.

NOTE

oThe service information for the 1987 2X600-Bl is newly included in thischapter. Unlessotherwise
noted, refer to the information for the 1987 2X600-A3.
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General Information
.:4...... r........

General Specif ications

Items zx60o-A2, A3, A4, A5

Dimensions:

Overall length

Overallwidth
Overall height

Wheelbase

Road clearance

Seat height

Dry weight

Curb weight: Front
Rear

Fueltank capacity

Performance:
Braking distance
Minimum turning radius

Engine:

Type

Cooling system

Bore and stroke
Displacement
Compression ratio:

A5
Maximum horsepower:

A.2,43, A4

@ e3, e+
A5

@ns
@ns

Maximum torque:

A2, A3, A4

@ Rs, R4

A5

@ns

4-stroke, DOHC, 4cylinder
Liquid-cooled

60.0 x 52.4 mm
592 mL
11.0
11.7

55.2 krT (75 PSI @10 5m r/min (rpm)

36.0 kW (49 PS)@7 000 r/min (rpm)

60.3 kW (82 PS) @10 500 r/min (rpm)

35,3 kW (48 PS)@6 000 r/rnin (rpm)

DIN 60.3 kW (82 PS) @10 500 r/min (rpm)

52.0 N-m (5.3 kg-m, 38.3 ft-lb)
@9 000 r /min (rpm)

@ sz.o N-m (5.3 kg-m,38.3 ft-tb)

@8 000 r/min (rpm)

50.0 N-m (5.1 kgrm, 36.9 ft-lb)
@6 500 r/min (rpm)

58.8 N-m (6.0 kg-m, 43.4 ft-lb)
@8 000 r/min (rpm)

56.9 N-m (5.8 kgm, 42.0 ft-lb)

@5 500 r/min (rpm),

17.2 SUPPLEMENT 1986 - 1989 MODELS

2x500.A2, A3

2 140 mm
+

<-
<-

195 ks
106 kg
+-

+-
+
55.0 x 52.4 mm
497 mL
+

52.2kW (71 PS)
@11 500 r/min (rpm)

46.1 N-m (4.7 kg-m,
40.0 fr-rb) @10 000
r/min (rpm)

214omm,@@ @ 2085mm
670 mm
1 185 mm
1 430 mm
140 mm
770 mm
195 kg, @ tgs.s tcg
106 ks, @ to0.s rg
108 kg
18.0 L

12.5 m from 50 km/h
2.8 m



DIN 58.8 N-m (6.0 kgm,43.4 ft-lb)

@8 000 r/min (rpm)

Carburetors, Keihin CVK32 x 4

Electric starter

Battery and coil (transistorized)

E lectronically advanced
From 12.5' BTDC @1 050 r/min (rpm)

to 40' BTDC @10 m0 r/min (rpm)

GD From 7.5" BTDC @1 250 r/min (rpm)

to 35o BTDC @10 m0 r/min (rpm)

From 10' BTDC @1 (FO r/min (rpm)

to 32.5o BTDC @1O m0 r/min (rpm)

NGK DRSES or ND X27ESR-U

@ @O@ NGK D9EA or ND x27E$u
Left to right, 1-2-34
1-2-+3

37. BTDC
67" ABDC
284"
72. BBDC
32'ATDC
284"
Forced lubrication (wet slmp with coolerl
SE or SF class
SAE10W-40, 20W-50, 20l/i/-40, or 20I/-50
3.0 L

I

I

I
I
I

I
I

I
I

A5

'fltlH#f,Effi !%u'+ Lffi*ffi+-$
2x500-A2, A3

@es

Carburetion systerrl

Starting sysem
lgnition system
Timing advance
lgnition timing:

Spark plug

Cylinder numbering method

Firing order

Valve timing:
Inlet Open

Close

Duration

Exhaust Open

Glose
Duration

Lubrication system

Engine oil: Grade

Viscosity

Capacity

Primary reduction system:

Type

Reduction ratio

Clutch type

Transmission:
Type

Gear ratios: l st

2nd

3t'd

4th
5th

6th

zx6oo-A2" A3" A4i S

Chain
2.641 (27/23 x 63i28)
Wet multi disc

6-speed, constant mesh, return shift
2.571(36/141

1.777 (32/181

1.380 (29/211

1.125 (27/24l.

o.s61 (251261
0.851 (23/271

Carburetors, Keihin
CVK30 x 4
<_
<_
<_
<_

<-
<_

+-
+
+
+
<-
-

<_-
+
<_

<--
<_
<-_

<__
<-
+-
+
<-
<_
<_
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Items z,x600-A2, A3, A4, A5

Final drive system:
Type
Reduction ratio

Overalldrive ratio

Frame:

Type
Caster (rake angle)
Trail
Front tire:

Type

Size:

@as
Rear tire:

Type
Size: A2, A3, 44,@ A5

A5 (other than @ l

@as

Front suspension:

Type

Wheel travel
Rear suspension:

Type
Wheeltravel

Brake type:

Front
Rear

Electrical Equipment:

Battery

Headlight: Type

Bulb

Tail/brake light

Alternator:

Type

Rated output

12V 12 Ah

Semi-sealed beam

12V 60155 W (quartz-halogen)

12V 5/21W x 2

@@@ 12v s/27 w x 2

Three-phase AC

20 A @10 000 r/min (rpm), 14 V

2x500-A2, A3

<_
2.800 g2/15l.

6.300 @Top gear

+-
<_
<_

<_
+-

<_
<-

<-_
+-

-

<-_

<_
+
+

#o
: Ganadian Model
: California Model
: West German Model
: ltalian Model

: Swiss Model
: South African Model
: US Model

Chain drive
2.600 (39/15)
5.850 @Top gear

Tubular, double cradle
27"
97 mm

Tubeless
110/90 V16
110/90 V16,120180 V16 - V250

Tubeless
130/90 V16
130/90 V16, 130/90 VR16 - V250
130/90 V16, 130/90 VR16 - V250,

140/80 VB16

Telescopic fork (pneumatic)

140 mm

Swing arm (uni-trak)

130 mm

Dual disc

Single disc
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Dimeluiom:

Overalllength

Overalt w4dth

Overall height

Wheelbase

Road clearance

Seat height

Dry weight

Curb weight:

Fuel tank capacity

Performance:

Braking distance

Minimum turning radius

Engine:
Type
Cooling system
Bore and stroke
Displacement
Compression ratio
Carburetion system
Starting system
lgnition system
Timing advance
lgnition timing

Spark plug

Cylinder numbering method
Firing order

Valve timing:

lnlet

iSEmFEm+ffi S08F"., TSg ftffi'68L6 ,17-5

ZX60GB1 (US modell

2 075 mm

670 mm

1 180 mm

I 420 mm

140 mm

770 mm

187.5 kg, @188 kg

101 kg, @101.5 kg

105.5 kg

r8.0 L

12.5 m from 50 km/h

2.8m

4-rtroko, DOHC, tl4yllndsr

Liquidcoolod
60.0 x 52.4 mm
592 mL
11.0
Carburetors, Keihin CVK3il x4
Electric starter
Battery and coil (transistorizodl

E lectronical ly advanced
From 12.5" BTDC @1 060 r/min (rpml

to 40" BTDC @10 0(X) r/min (rpm)

@ From 7.5' BTDC @1 250 r/min (rpml
to 35o BTDC @10 000 r/min (rpm)

NcK D9EA or ND X2?ES-U
Left to right, 1-2-3-4
1-2-4-3

37'BTDC

67" ABDC
284'
72. BBDC
32'ATDC
284"

Front

Rear

Open

Close

Duration

Open

Close

Duration

Exhaust

(Continued on next page.)
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Items

Lubrication system

Engine oil:

Finaldrive system:

Type

Reduction ratio

Overall drive ratio

Ftame:

Type

Caster (rake angle)

Trail

Front tire:

Rear tire:

Front suspension:

Rear suspension:

Brake type:

- 1989 MODELS

Grade

Viscosity

Gapacity

ZX60CB1 (US model)

Forced lubrication (wet sump with cooler)

SE or SF class

SAEl0W-40, 10W-50, 2Wtl-4O, or 20\It/'50

3.0 L

Chain
2.641 (27123 x 63/28)

Wet multidisc

6-speed, constant mesh, return shift

2.571 (36/141

1.777 {.32/181
1.380 Q9l21l
1.125127/24l'
0.e61 (25126)

0.851 Q3/27l-

Chain drive

2.600 (39/15)

5.850 @Top gear

Aluminum tubular, double cradle

26"

86 mm

Tubeless

110/90 V16-K825A

Tubeless

130/90 V16-K825

Telescopic fork (pneumatic)

140 mm

Swing arm (uni-trak)

130 mm

Dual disc

Single disc

Drive Train:
Primary reduction system :

Type

Reduction ratio

Clutch type

Transmission:

Type

Gear ratios: lst

2nd

3rd

4th

5th

6th

Type

Size

Type

Size

Type

Wheel travel

Type

Wheel travel

Front

Rear



Elcticd Eqthlrrt:
Betary
Headlb?ro

Tail/brake light
Alternator:

Type

Bulb

,12V 12 Ah

Semi-sealed beam

12 V 60/55 W (quarz-halogen)

12V8/27Wx2

Three-phase AC

20 A @10 000 r/min (rpm), 14 V
Type

Rated output

Specifications are subject to change without notice, and may not apply to every country.

G}: California Model
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Periodic Maintenance Chart (1989 2X600-A5)

The scheduled maintenance must be done in accordance with this chart to keep the motorcycle in
good running condition. The initial maintenance is vitally importanl and must not be neglected.

+ : For higher odometer readings, repeat at the frequency interval established here.
t : Replace, add, adjust, clean, or torque if necessary.

(S) : Swiss only

FREOUENCY

OPERATION

H'"llI:J,t ) 
*oDoMErER READTNG

t;
Spark plug - clean and gap f a a o a a a 15-22
Valve clearance - check f a a a o +18
Air suction valve (S) - check t o o o o a O 4-7
Air cleaner element - clean o o o a 2-15
Throttle grip play - check t a o O a 2-5
ldle speed - check f o o o o a o o 2-7
Engine vacuum synchronization - check t o o o o o O o 2-7
Fuel system - check t a a o 2-9
Coolant - chanqe 2 vears O 3-5
Engine oil - change year a a a o 6-5
Oil tilter - reDlace o- a o O 6-5
Radiator hoses, connections - check f year a o o o 3-1 1
Fuel hose - replace 4 years
Clutch - adiust O o o o o a O c-+,
Drive chain wear - check f a o o a O a 10-5
Drive chain - lubricate 3OU KM 1G6
Drive chain slack - check t 800 km 10-4
Brake lining or pad wear - check t a o o o o o 11-7
Brake fluid level - check t month o a o O o o o 11-11
Brake fluid - chanqe 2 years o

Brake hose and pipe - replace 4 vears I l-1J

Anti-dive brake plunger parts - replace 2 years 1z-12
Brake master cylinder cup and dust seal

* replace 2 years 1 1-9

Caliper piston seal and dust seal - replace 2 years 1 1-6
Brake lisht switch - check t o o a o a a o 15-34
Steering - check t o O o a O a a 13-4
Steerinq stem bearing - lubricate 2 years o 13-6
l-ront torK otl - chanqe O 12-5
Tire wear * check f o o a O O o 9-9
Swing arm pivot, uni-trak linkage

- lubricate
o o a 12-15,12-16

Battery electrolyte level - check t month o o o O o a o 15- 10
General lubrication - perform o o o a a o 16-7
Nut, bolt, and fastener tightness - check t o o o O 16-7



fu€il System

Specificstions

Carburetor Specificationr for
1987 2X600-A3 Swir Model:

Make/Type Keihin/CVK32
Main |et 102 for all cylinders
Main Air Jet 100
Jet Needle N27T
Pilot Jet 35
Pilot Air Jet 140
Pilot Screw 2 turns out
Starter Jet 52
Fuel Level 4.5 mm
Float Height 17.0 mm

Garburetor $peclfioricr for -fS ZffiAD ;ro-lr
Make/Type Keihin/CVK32
Main Jet 102, €) 105 for atl cylindcrs
Main Air Jet 100
Jet Needle N52N, O N52Q
Pilot Jet 35
Pilot Air Jet 150, €) 150
Pilot Screw"'-irri"t 

"rr) 2r/E, @ 2%, @ 1%,@ *
Starter Jet 52
Fuel Level -0.5 mm
Float Height 17 mm

: West German model
: Swiss model
: United Kingdom model

oFor the 1989 Swiss model, remove and installthe pilot
screw as described on p,2-3 in the Base Manual.

snP%EMEntr 1g8E - rs8g r,ruE€rs 1?-9
.........r..trr.r.rr............r..............:..............r.i;.i4...t.

SpecialTools

Vacuum Gaugp & Tachometr: 57001.1291
oThis tool may be used instead of Vacuum Gauge
s7001 -1 1 98).

./o

fot fnr eCuror't" : 5761-12912
oThir tool mey be used instead of Pilot Screw Adjuster
6rom-tz!9).

@

&
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Engine Top End

Specifications

Camshafts (1987 - 1989 models):
Camshaft Bearing Oil Glearance

Standard Service Limit

0.028 - 0.071 mm 0.16 mm

0.078 - 0.121 mm 0.21 mm

Camshaft Journal Diameter

Standard Servioe Limit
Journal A 22.950 - 22,972 mm 22.92 mm
Journaf B 22,90fJ-22.922mm 2287 mm

Camrhaft Journal ldontification

Cylinder Head (1989 modelsl
Cylinder Compresrion (1989 modelc)

Usable Range: 960 - 1470 kPa
@640 r/min (rpm)
(9.8 - 15.0 kg/cm2, 139 - 213 pril

Gylinder Piston (1989 modelsl:
Piston Ring Groove Wid$ (1989 modeb)

Second:
Standard: 1,01 - 1.03 mm
Service limit: 1.11 mm

oit:
Standard: 2,O1- 2.03 mm

Service limit: 2.1 mm

Piston Ring Thickness (1989 modelr)

Second:
Stindard: 0.97 - 0.99 mm
Service limit: 0,90 mm

Piston Ring End Gap (1989 models)

Second:
Standard: 0.15 - 0.30 mm
Service limit: 0.60 mm

Journal A
Journal B

Gylinder Piston (1986, 1987 2X500'A2, A3)

Piston Ring/Gloove Clearance

Top and Second:
Standard: 0.03 - 0.07 mm
Service limit 0.17 mm

Piston Ring Groove Width

Second:

. Standard: 1.22- 1.24 mm
Service limitr 1.32 mm



spsilrob 
';"#M tUbrication SyStem

..araa-aaaaaoa-aa.qllftat..s.ffii*. r!53d ai......!..H..

Exploded View

Oil Syrins: 57001-1290
oThis tool may be used for vacuum switch valve test.

Vacuum Gargp & Tedromrir: ETOOI-l2gl
oThis tool may be used for vacuum switch vatve tesL

!
! ::r'--'
f: *r.

{'$'' *

::::i::ri::lii::::i:::::i : : :
oThe clean air system for the Swiss model is the same as
for the US model. Refer to the Clean Air System (US
model) on page *7.

,TTIIODELS 17-11

Refer to p. 6-2, noting the following.
oThe oil pipe between the lower crankcase and the

cylinder head is changed.

ru
(9

I

f
@

4;,
ta-

rdJ

r.'!a

,i.s.

T3:12 N-m (1.2 kgm, 104 in-lb)
T4: 25 N.m (2.5 kgm, 18.0 ft-tb)
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Engine Oil Flow Chart

1. Oil Pump
2. Bypass Valve
3. Oil Filter
4. Output Shaft Needle Bearing
5. Drrive Shaft Needle Bearing
6. Secondary Gear Shaft Needle Bearing
7. Relief Valve
8. OilCooler
9. Primary Chain

10. Crankshaft
1 1. Connecting Rod
12. Oil Hose
13. lnlet Rocker Arm
14. Exhaust Rocker Arm
1 5. Inlet Camshaft
'l 
6. Exhaust Camshaft

17. Oil Pipe (Cylinder Head)

SpecialTools

Oil Pressure Gauge Adapter : 57001-1278
oThis tool may be used instead of Oil Pressure

Gauge Adapter (57001 - I 188)
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Engine Removal /lnstal lation

Exploded View (1987 2X600-B1l

T1 : 34 Nm (3.5 kg-m,25 ft{b}
T2l.25 N-m (2.5 kg.m, 18.0 ft'lb)

@
g'

@u/
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Crankshatt/Transmission Wheels/Tires

SpecialTool SpecialTools

Flywheel Holder: 57001-1313
oThis tool may be used instead of Rotor Holder (57001-
308).

Bearing Remover Set: 57001'1264
oThis tool may be used for hub bearing removal.

NTransmission (1987 - 1989 models)

Refer to pp. 8-20 - 8-22, noting the following.

Drive Shaft

Tires (1989 models)

Tire lnstallation
Along with the standard tires

P. 9-1 0, the following tires can also
models.

listed on P. 9-3 and
be used for the 1989

fwlrr'tnte i'd

manufacturer's tires on the front and rear

10. Toothed Washer
1 1. Circlip
12. 3rd,4th Gear
13. Circlip
14. Washer
1 5. 5th Gear
16. Drive Shaft (1st Gear)
17. Ball Bearing

oUse the same
wheels.

Additional Standard Tires
(other than Swiss Model)

Rear: Size 13Ol9O VR16 - V250
Make, Type DUNLOP K700

Tubeless

The following new tools may be used.

rn tr,) r6t (b) ctv \i/ \\j/ \u
@ @o@@o o o

1. Bearing Outer Race
2. Circlip
3. Needle Bearing
4. Thrust Washer
5. 2nd Gear
6. Circlip
7. Toothed Washer
8. Bushing
9. Top Gear

Additional Standard Tires (West German Model)

Front: Size 120180 V16 - V250
Make, Type METZELER ME33 LASER

Tubeless
Rear: Size 140/80 VB16

Make, Type METZELER MEl, Tubeless
Size 130/90 VR16 - V250
Make, Type DUNLOP K700

Tubeless



oA rubber-type air valve is used on the rear wheel'
oRemove the rubber'type air valve and discard it.

SUPP'LEMENT 1986 - 1ffi9. MOpELS 17-15

.......... t... a ' t '

SpecialTools

Oil Syringe: 57001'1290
oThis tool may be u5sd,for fork oil level measurement.

Front Fork Orter Tube Weight: 57001-1218
oThis tool may be used instead of Front Fork Oil Seal

Driver (57001-1104).

fs-{J-ilLil
rubber-type air valveoReplace the

replaced.
oDo not reuse the air Yalve.

Air Valve

Plastic Cap
Valve Core
Stem Seal

whenever the tire is

4. Valve Stem
5. Valve Seat
6. Valve Opened

1.
2.
3.

1.
2.

Front Fork Oil Seal Driver: 57(Xl1-1219
oThis tool may be used instead of Front Fork Oil Seal

Driver (57001-1104)..lnstall a new valve in the rim.
oRemove the valve cap, lubricate the stem with a soap
and water solution, and pull the stem tfrough the rim
from the inside out until it snaps into place.

Apply soap and water solution.
Pull the stem out.

oDo not ure engine oil or petroleum distillates to lubri-

cate the stem becau$ thqy will deteriorqte the rubber.
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Steering

Special Tools (1987 ZX60O-B1}

Refer to p.'13-3, noting the following
.Driver (57001.1076) is not required for steering
servicing of the 1 987 2X600.81,

Steering RemovaUlncrallation ( 1997 ZXOOCB1 )
|.r I....... |.I r. I a

. Refer to pp. 1 3-5 - 1 3-6, noting the following.

Outer Race Inrtallation

I . Drivcr hcss Sfrrft: 57001-.|075
2, Driverz 5700t*t106

I
T

+

il

t,

I
tl

l:"

fi

-- 
".-\



Frame

Exploded View (1987 2X600-81)

Refer to pp.14-2 - 14-4, noting the following.
oThe main frame is changed.
rThe washers are installed between the front fender and

its bracket rear mounts,

SUPPLEMENT 1986 - 1989 MODELS 17.17

Electrical System

Special Tools

Flywheel Holder: 57001-1313
oThis tool may be used instead of Rotor Holder (57001-
308).

Rotor Pufler Adapter: 57001.1244
Refer to p. 15-9, noting that the following tool must

be used for 1987 - 1989 models.

Charging System (1987 - 1989 models)

Refer to p. 15-13, noting the following.
rWhen removing the alternator rotor, insert the rotor

pufler adapter (special tool: 57001-1244) into the ro-
tor bolt hole before installing the rotor puller (special
tool: 57001 -1 21 6).

Wiring Diagram (1989 2X600-AS)

The followingisawiring diagram for 1989 2X600-A5.
Refer to pp. 15-3 - 15-4 for the models other than 1989
model.
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MODEL APPr lCArlON

Yar

198b

Model Beginning Frame No.

1x9!941
2x000-A1

2x500A.000( 01

ZX600A-000001 ui -!KAZX4A1 nFA000001

1986

1987

2x500-A2
-2x600-A 2
--
1X500-/r3-,1"X60OA3

3r99qA!99901
ZX60OA-025001 or JKAZX4Al trGA025001

4x5()04.001601
ZX600A-046001 or JKAZX4AI trHA046001

zx600"Bl JKAZX4B ltrHAOOOOOl

1988 2x600-44 zx6004-054001

1 i89 ;x60&45 zx600A-055801

I
. r-{

tr : This digit in the frame number changes from one machine to anothel.

{8

iii i,

,1,:'ft
,.,il
#

;,f
*;

ffi'{il
' if

f;
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II*Kmasaki
KAWASAKI HEAVY INDUSTRIES,"LTD.
Consumer Product6 Group

Fart No.99924-1O55-O4

'Fa

\ *"$N,-

Printed in Japan
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