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LIST OF ABBREVIATIONS 
A ampere(s) Ib pound(s) 

ABDC after bottom dead center m meter(s) 

AC anernaling current min minul e(s) 

ATDC after top dead center N nawton(s) 

BBDC before bottom dead center p, pascal(s) 

BDC bottom dead center ps horsepower 

BTDC before top dead center " I pound(s) per square inch 

C degree(s) Celsius , revolut io n 

DC direct current 'pm revolution(s) per minute , farad(s) TOC lop dead center ", degree(s) Fahrenheit TIR total indicator reading 

" foot, feel V vol t(s) 

9 gram(s) W wall(s) 
h hour(s) !l ohm(s) 
L liter(s) 

Read OWNER'S MANUAL before operating. 



EMISSION CONTROL INFORMATION 

To protect the environment in which we all live, Kawasaki has Incorporated crankcase emission (1 ) and exhaust emission 
(2) control systems in compliance with applicable regulations 01 the United States Environmental Protection Agency and 
Cali fornia Air Resources Board. Additionally, Kawasaki has incorporated an evaporative emission control system (3) in 
compliance with applicable regulations of the California Air Resources Board on vehicles sold in California only. 

1. Crankcase Emission Control System 
This system eliminates the release of cranckcase vapors into the atmosphere. Instead. the vapors are 
routed through an oil separator to the intake side of the engine. While the engine is operating, the 
vapors are drawn into combustion chamber, where Ihey are burned along with the fuel and air supplied 
by the carburetion system. 

2. Exhaust Emission Control System 
This system reduces the amount of pollutants discharged lnlo the atmosphere by the exhaust of this 
motorcycle. The fuel. ignition, and exhaust systems of this motorcycle have been carefully designed 
and constructed to ensure an efficient engine with low exhaust pollutant levels. 

3. Evaporative Emission Control System 
Vapors caused by fuel evaporation In the fuel system are not vented into the atmosphere. Instead, 
fuel vapors are routed into the running engine to be burned, or stored in a canister when the engine 
is stopped. Liquid fuel is caught by a vapor separator and returned to the fuel tank. 

The Clean Air Act. which is the Federal law covering motor vehicle pollution, contains what is commonly referred to as 
the Act's "tampering provisions.' 

· Sec. 203{a) The following acts and the causing thereof are prohibited ... 
(3){A) for any person to remove or render inoperative any device or element of design installed on or 

in a motor vehicle or motor vehicle engine in compliance with regulations under this title prior to 
Its sale and delivery to the ultimate purchaser, or for any manufacturer or dealer knowingly to 
remove or render inoperative any such device or element of design after such sale and delivery 
to the ultimate purchaser. 

(3j{B) for any person engaged in the business of repairing. servicing. selling, leasing, or trading motor 
vehicles or motor vehicle engines, or who operates a fleet of motor vehicles knowingly to remove 
or render inoperative any device or element of design installed on or in a motor vehicle or motor 
vehicle engine in compliance with regulations under this title following its sale and delivery to the 
Ul timate purchaser ... • 

(Continued on next page.) 

NOTE 

) The phrase ·remove or render inoperative any device or element of design" has been generally 
interpreted as follows: 

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

2. Tampering could include: 
a. Maladjustment 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 result in the vehicle exceeding the standards. 
d. Permanently removing. disconnecting, or rendering inoperative any component or element 

of design of the emission control systems. 

WE RECOMM END THAT ALL DEALERS OBSERVE THESE PROVISIONS OF FEDERAL LAW, THE VIOLATION OF 
WHICH IS PUNISHABLE BY CIVIL PENALTtES NOT EXCEEDING 510,000 PER VIOLATION. 



TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED 

Fedearllaw 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 lor the purpose 01 noise control prior to its sale or delivery to the uUlmale purchaser or while it Is in use, or (2) 
the use of the vehicle after such device or element 01 design has been removed or rendered inoperative by any person. 

Among those acts presumed 10 constitute tampering are the acts listed below: 
• Replacement of the original exhaust system or muffler with a component not in compliance with Federal 

regulations. 
• Removal of the muffler(s) or any Internal portion altha mufller(s). 
• Removal of the air box or air box cover. 
• Modifications to the muffler(s) or air intake system by cutting, drilling, or other means if such modifications 

result In increased noise levels. 



Foreword 

This manual is designed primarily for use by trained 
mechanics in a properly equipped shop. However, it 
contains enough delail and basic information 10 make 
it useful 10 the owner who desires to perform his own 
basic maintenance and repair work. A basic knowledge 
of mechanics. the proper use of tools, and workshop 
procedures must be understood in order to carry oul 
maintenance and repair satisfactorily. Whenever the 
owner has insufficient experience or doubts his abili ty 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, thoroughly familiarize 
yourself wi th Ihe procedures before starting work, and 
then do the work carefully in a clean area, Whenever 
special lools or equipment are speci fied, do not use 
makeshilt lools 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 the warranty period, we rec
ommend that all repairs and scheduled maintenance be 
parformed in accordance with this service manual. Any 
owner maintenance or repair procedure nol performed in 
accordance wi th this manual may void the warranty. 

To get the longest li fe out of your vehicle: 
• Follow the Periodic Maintenance Chart in the Service 

Manual. 
• Be alert for problems and non-scheduled maintenar;ce. 
• Use proper tools and genuine Kawasaki Motorcycle 

parts. Special lools, gauges, and testers Ihat are 
necessary when servicing Kawasaki motorcycles are 
introduced by Ihe Special Tool Catalog or Manual. 
Genuine parts provided as spare parts are listed in the 
Parts Catalog. 

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

• Remember 10 keep complete records of maintenance 
and repair wi th dates and any new parts installed. 

How to Use This Manual 
In preparing this manual, we divided the product into 

its major systems. These systems became the manual's 
chapters. All information for a particular system from 
adJuslmentthrough disassembly and Inspection Is located 
in a single chapter. 

The Quick Reference Guide shows you all of the 
product's system and assists in locating their chapters. 

Each chapter in turn has its own comprehensive Table of 
Contents. 

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

If you want spark plug information, for example, go to 
the Periodic Maintenar;ce Chart first. Tl1e chart tells you 
how frequently to clean and gap the plug . Next, use the 
Quick Reference Guide to locate the Electrical System 
chapter. Then. use the Table of Contents on the first page 
01 the chapter to find the Spark Plug section. 

Whenever you see Ihese WARNING and CAUTION 
symbols. heed their instructions! Always follow safe 
operating and maintenance practices. 

.. WARNING 

This warning symbol Identifies special instruc-
tions or procedures which, If not correctly fol-
lowed , could result In personal Injury, or loss of 
life. 

CAUTION 

This caution symbol Identifies special Instruc-
tions o r procedures which, if not strictly ob-
served, could result in damage to or destruction 
of equipment. 

This manual contains four more symbols (in addition to 
WARNING and CAUTION) which will help you distinguish 
different types 0 1 information. 

NOTE 

This note symbol indicates points of particular in
terest for more efficient and convenient operation. 

• Indicates a procedural step or work to be done. 
Indicates a procedural sub-step or how to do the work 
of the procedural step it follows. It also precedes the 
text of a NOTE. 

* Indicates a conditional step or what action to take based 
on the results of Ihe lesl or inspection In the procedural 
step or sub·step it follows. 

In most chapters an exploded view illustration of the 
system components follows the Table of Contents. In 
these illustrations you will find the instructions indicating 
which parts require specified tightening torque, oil, grease 
or a locking agent during assembly. 
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1-2 GENERAL INFORMATION 
Before Servicing 

Before starting to perform an Inspection service or carry QuI a disassembly and reassembly operation on a motorcycle, 
read the precautions given below. To facilitate actual operations, nOles, illustrations, photographs, cautions. and detailed 
descriptions have been Included in each chapter wherever necessary. This section explains the items that require particular 
attention during the removal and reinstallation or disassembly and reassembly 01 general parts. 
Especially note the following: 
(1) Dirt 

Before removal and disassembly, clean the motorcycle. Any dirt entering the engine will shorten the life of the 
motorcycle. For the same reason, before installing a new part clean on any dust Of metal fil ings. 

(2) Battery Ground 
Disconnect the ground (- ) wire from the battery before performing any disassembly operations on the motorcycle. 

This prevents the engine from accidentally turning over while work is being carried out, sparks from being generated 
while disconnecting the wires from electrical parts, as well as damage to the electricat parts themselves. For 
re installation, first connect the positive wire to the positive (+) terminal of the battery 

(3) Installation . Assembly 
Generally, installation or assembly is the reverse of removal or disassembly. However, if installat ion or assembly 

sequence Is given in this Service Manual. follow it. Note parts locations and cable, wire, and hose routing during 
removal or disassembly so they can be installed or assembled in the same way. It Is preferable to mark and record 
the locations and rouling whenever possible. 

(4) Tightening Sequence 
When installing bolts, nuts, or screws lor which a tightening sequence is given in this Service Manual, make sure 

to follow the sequence. When installing a part with several bolts, nuts. or screws, start them all in their holes and 
tighten them 10 a snug fit, thus ensuring that Ihe part has been instatled In its proper location. Then, tighten them 
to the specified torque in the tightening sequence and method Indicated. tf tightening sequence instructions are not 
given, tighten them evenly In a cross pattern. Conversely. to remove a part first loosen all the bolts, nuts. or screws 
that are retain ing the part a 1/4-turn before removing them. 

(5) Torque 
When torque values are given in th is Service Manual. use them, Either too little or too much torque may lead to 

serious damage. Use a good quality. reliable torque wrench. 
(6) Force 

Common sense should dictate how much force is necessary In assembly and disassembly. If a part seems especially 
difficult to remove or instal" stop and examine what may be causing the problem. Whenever lapping is necessary, tap 
lightly using a wooden or plastic·laced mallet. Use an impact driver for screws (particularly for the removing screws 
held by non-permanent locking agent) In order to avoid damaging the screw heads. 

(7 ) Edges 
Watch for sharp edges. as they could cause injury through careless handling, especially during major engine 

disassembly and assembly. Use a clean piece 01 thick cloth when lifting the engine or turning it over. 
(8) High·Flash Point Solvent 

A high-liash poinl solvent is recommended to reduce fire danger. A commercial solvent commonly available in North 
America is standard solvent (generIc name). Always follow manufacturer and container directions regarding the use 
of any solvent. 

(9) Gaske!. O-Ring 
Replace a gasket or an O-ring with a new parI when disassembling. Remove any foreign matter trom the mating 

surface 01 Ihe gasket or O-ring 10 ensure a perlectly smooth surlace to prevent oil or compression leaks. 
(10) Uquid Gaske!.locking Agent 

Clean and prepare surlaces where liquid gasket or non· permanent locking agem will be used. Apply them spanngly. 
Excessive amount may block engine oil passages and cause serious damage. 

( 11 ) Press 
When using a press or driver to Install a part such as a wheel beanng, apply a small amount of oil 10 the area 

where the twQ parts come in contact 10 ensure a smooth l it. 
(12) Ball Bearing and Needle Bearing 

Do not remove a ball bearing or a needle beanng unless It Is absolutely necessary. Replace any ball or needle 
bearings that were removed with new ones. Install bearings with the manufacturer and size marks lacing out, applying 
pressure evenly with a suitable driver. Apply force only to the end of the race that contacts Ihe press fit por tion. and 
press it evenly over the base component. 

(13) Oil Seal and Grease Seal 
Replace any oil or grease seals that were removed with new ones, as removal generally damages seals. 011 or 

grease seals should be pressed into place using a suitable driver, applying a force uniformly to the end 01 seal until 
\he face of the seal is even with the end of the hole, unlesS' instructed otherwise. When pressing in an oil or grease 
seal which has manufacturer's marks, press it in with the marks facing out. 
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Before Servicing 

( 14) Circlip, Retaining Ring, and CoUer Pin 
When installing circlips and retaining rings. take care 10 compress or expand them only enough to install them and 

no more. Install the circlip with Us chamfered side lacing load side as well . 
Replace any circtlps, retaining rings, and cotter pins thai were removed with new ones, as removal weakens and 

deforms them. If old ones are reused. they could become detached while the motorcycle is driven. leading 10 a major 
problem. 

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

an adequate lubricative film. During assembly, make sure to apply oil 10 any sliding surface or bearing that has been 
d eaned. Old grease or dirty oil could have lost ils lubricative quality and may contain foreign particles that act as 
abrasives; therefore, make sure to wipe it 011 and apply fresh grease or oil. Some oils and greases in particular should 
be used only in certain applications and may be harmful il used in an application for which they are not Intended, 

(16) Direction of Engine Rotat ion 
To rotate Ihe crankshall manually, make sure to do so in the direction 01 positive rOlation. Positive rotation is 

cotJnterclockwise as viewed from the left side 01 the engine. To carry out proper adjustment, It Is furthermore necessary 
to rotate Ihe engine In the direction of positive ro tation as well. 

(17) Replacement Parts 
When there Is a replacement Instruction, replace these parts with new ones every time they are removed. 
Replacement parts will be damaged or lose their original function once they are removed. Therefore, always 

replace these parts with new ones every time they are removed. Although the previously mentioned gasket, O-ring, 
ball bearing, needle bearing, grease seal, oil seal, circllp, and colter pin have not been so designated In their respective 
text, they are replacement parts. 

(IS) Electrical Wires 
All the electrical wires are either one-color or two-color. A two-color wire Is identified first by Ihe primary color and 

then the slripe color. For example, a yellow wire with thin red stnpes is referred to as a "yellowfred" wire; it would 
be a "redfyellow" wire it Ihe colors were reversed. Unless insll'\lCted otherwise, eieclrical w ires must be connected 10 
wires of the same color. 

Two-Color Electrical 

Wi re (c ross -section} Co lor Ind l c . Ud U the . 1.. C.I., 1 •• 1 •• ' . ... .... ", •• 01 •• " . 

Ve I I ow / Red --Y / R--

d 

II ••••• " ! I 

( 19) inspection 
When parts have been disassembled. visually Inspect these parts tor the following conditions or other damage. U 

there is any doubt as to the condition of them, replace them wi th new ones. 

Abrasion 
Bent 
Color change 

(20) Specifications 

Crack 
Dent 
Deterioration 

Specificallon terms are defined as follows: 

Hardening 
Scratch 
Seizure 

' Standards' show dimensions or performances which brand-new parts or systems have. 

Warp 
Wear 

'Service limits' indicate the usable limits. If Ihe measurement shows excessive wear or deteriorated performance, 
replace the damaged parts. 



1-4 GENERAL INFORMATION 
Model Identification 

VN1500-G1 (US and Canada) Lett Side View; 

-I 

VN1500-G1 (US and Canada) Right Side View: 
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Model Identification 

VN1500·Gl (Australia) Left Side View: 

VN1S00·G1 (Australia) Right Side View: 



1·6 GENERAL INFORMATION 
Model Identification 

VN1500·Gl (Other than US, Canada, and Australia) Left Side View: 

VN150Q·Gl (Other than US, Canada, and Australia) Right Side View: 

, '; . 

r-' 
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Model Identification 

VN1S00-H1 (Germany, Austria, and Switzerland) Left Side View: 

VN1500-H1 (Germany, Austria , and Switzerland) Right Side View: 
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General Specifications 

Items VN150O-G1/G1AJG2 VN1SQQ-Hl !H2 

Dimensions : 
Overall length 2510 mm ---
0 .... 6rall width 960 mm ---
Overall height ' 480 mm (max) _ 1435 mm (min), 1480 mm (max) - 1435 mm (min) , 

(AS) (ML) (US) 1430 mm (FG) 1405 mrn (max) .... 1360 mm (min) 

Wheelbase 1665 mm ---
Road clearance 135 mm ---
Seal height 720 mm - --
Dry mass 331 kg, (CAl 329.5kg, (US) 329 kg 331 kg 

Curb mass: Front 152 kg, (US) 150 kg 152 kg 

Rear 197 kg, (CA) 197.5 kg 197 kg 

Fuel tank capacity 16L - --
Performance: 

Minimum turning radius 3.2 m ---
Engine: 

Type 4·stroke, SOHC, V2-cyllnder - --
Cooling system Liquid-cooled ---
Bore and strake 102 x 90 mm - --
Displacement 1470 ml - --
Compression ratio 8.6: 1 ---
Maximum horsepower 47 kW (64 PSl @47QO r/min (rpm) 47 kW (64 PSl @4700 rl min (rpm) 

(US) - HI Model; (Sn 32.0 kW (43.5 PSI 

@34oo rlmln (rpm) 

Maximum torque 112 N·m (1104 kg·m. 82.5 ft ·lb) 112 N·m (llA kg·m, 82.5 ft· lb) 

@30oo rlmin (rpm) @30oo rlmin (rpm) 

(US) - HI Model: (ST) 98 N·m (10 kg·m, 

72.3 fI·lb) 

@20oo rlmin (rpm) 

Carburetion system Carburetor, Keihin CVK40 )( 1 - --
Starting system Electric starter ---
Ignition system Battery and coil (transistorized) ---
Timing advance Electronically advanced (digita l) ---
Ignitfon timing From 0° BTDC @800 rlmin (rpm), From O~ BTDC 

(CA) From O· 8TDC @looo rlmin (rpm) @10oo rlmin (rpm) 

Spar!< plugs NGK OPA5EA-9 or NO X16EPA·U9 ---
Cylinder numbering method Front to Rear. 1-2 ---
Firing order '·2 - --
Valve liming: 

Inlet Open ISO BTDC ---
Close 62° A8DC - --

. Duralion 260' ---
Exhaust Open 62° BBDC - --

Close 22' ATDC ---
DUration 264' - --

Lubrication system Forced lubrication (wei sump) - --
Engine oil: Grade SE, SF, or SG class 

Viscosity SAE10W-40, lOW·50, ---
20W·40, or 20W-50 ---

Capacity 3.5 L (when engine is completely dry) - --
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General Specifications 

Items VN15DO-G1/G1A1G2 VN1 SDO-H11H2 

Drive Train: 

Primary reduction system: 

Type Gear ---
Reduction ra tio 1.517 (85/56) ---

Clutch type Wet mu!ti disc ---
Transmission: 

Type 5-speed, constant mesh, return shi ft ---
Gear ratios: '" 2.500 (40116) - --

20d 1.590 (35122) - --
3,d 1.192 (31/26) ---
4th 0.965 (28129) ---
5th 0.781 (25132) ---

Final drive system: 

Type Shaft ---
Reduction ratio 2.619 (15121 x 33/9) ---
Overall drive ratio 3.105 @Topgear ---

Final gear case oil: 

T",. API Gl-5 Hypoid gear oil ---
SAE90 (abow SOC) 
SAE80 (below SoC) 

Capacity 200 ml ---
Frame: 

Typo Tubular, double cradle ---
Caster (rake angle) 32' ---
Trail 189 mm ---
Front tire: Type Tubeless ---

Size 150/80-1671H ---
Rear tire: Typo Tubeless - --

Size lS01Bo-1671H ---
Front suspension: Typo Telescopic fork ---

Wheel travel 150 mm ---
Rear suspension: Typo Swingarm ---

Wheel travel 100 mm ---
Brake Type: Front Dual discs ---

Rear Single disc ---
Electrical Equipment : 

Battery 12 V 14 Ah ---
Headlight: Type Semi-sealed beam ---

Bulb 12 V 60155 W (quartz-halogen) - --
TaiUbrake light 12V5I21Wx2, 12 V 5121 W'X 2 

(US) (CN) 12 V 8/27 W x 2 

Alternator: Type Three-phase AC ---
Rated output 42 A x 14 V @6000 rlmin (rpm) ---

Specifications are subject to change without notice. and may not apply to every country. 

AS : Australian Model 
CA : California Model 
CN : Canadian Model 

FG : German Model 
ML : Malaysian Model 
ST : Swiss Model 

Us : U.S.A. Model 
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General Specifications 

Items VN1500-G2A-
DImensions: 

Overall length 2510 mm 

Overall width 960mm 

Overall height 1430 mm 
Wheelbase 1665 mm 
Road clearance 135 mm 
Seal height 720 mm 
Dry mass 332 kg, (CA) 332.5 kg 
Curb mass: Front 153 kg 

Rear 197 kg, (CA) 197.5 kg 

fuel tank capacity 16 L 
Performance: 

Minimum turning radius 3.2 m 

Engine: 
Type 4-stroke, SOHC, V2-cylinder 

Cooling system Liquid-cooled 

Sore and slroke 102 x 90mm 

Displacement 1470 mL 

Compression ratio 8.6 : 1 
Maximum horsepower (US) -

Maximum torque (US) -

Carburetion system Carburetor, Kelhin CVK40 x 1 
Starting system Electric starter 

Ignition system Battery and coil (transistorized) 

nmlng advance Electronically advanced (digital) 

ignition liming From O· BTDC 0800 rlmin (rpm ), 

(CA) From O' BTDC 0 1000 r/min (rpm) 

Spark plugs NGK OPRSEA·9 or NO X16EPR·U9 

Cylinder numbering method Front to Rear, 1-2 

Firing order 1-2 

Valve timing: 

Inlet Open 18- BTDC 

Close 62" ABOC 

Duration 260· 

Exhaust Open 62" BBDC 

Close 22' ATOC 

Duration 264' 

lubrication system Forced lubrication (wet sump) 

Engine oil: Grade API SE, SF, or SG class, or API SH or SJ with JASO MA 

Viscosity SAE10W-40, t OW-50, 

20W-40, or 20W-50 

Capacity 3.5 l (when engine is completely dry) 
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General Specifications 

Items VN1500-G2A -

Drive Train: 
Primary reduction system: 

Type Gear 
Reduction ratio 1.517 (85156) 

Clutch type Wet multi disc 

Transmission: 

Type 5-speed, con slant mesh, return shift 

Gear ralios: "I 2.500 (40116) 

20' 1.590 (35/22) ,,' 1.192 (31f26 ) 

41h 0.965 (28.129) 

5th 0.781 (25/32) 

Final drive system: 

Type Shaft 

Reduction ratio 2.619 (15/21 x 3319) 

Overall drive ratio 3.105 @Topgear 

Final gear case oil: 

Type API GL·5 Hypoid gear oil 
SAEeO (above SoC) 
SAEeO (below S'C) 

Capacity 200 mL 

Frame: 

Type Tubular, double cradle 

Caster (rake angle) 32' 

Trail 189 mm 
Front lire: Type Tubeless 

Size 150/60-167tH 

Rear tire: Type Tubeless 

Size 150/80B167tH 

Front suspension: Type Telescopic fork 

Wheel travel 150 mm 

Rear suspension: Type Swingarm 

Wheel travel 100 mm 

Brake Type: Front Dual discs 

Rear Single disc 

Electrical Equipment: 

Battery 12V14Ah 

Headlight: Type Semi-sealed beam 

Bulb 12 V 60/55 W (quartz-halogen) 

TaillbraKe light 12V5121Wx2, 

Alternator: Type Three-phase AC 

Rated output 42 A x 14 V @60oor/min (rpm) 

Speclflcahons are subject to change Without notice, and may not apply to every country. 
CA : Cali forn ia Model 
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Periodic Maintenance Chart 

The scheduled maintenance must be done In accordance with this chart \0 keep the motorcycle in good running condition. 
The Initial maintenance Is vitally important and must not be neglected . 

" ;Y~ 
;~ 

,.H I 

first 
~.' ~,';ilel -

I ;~~oo~ 
!'·2·00:,km 

24.' '. km, 

~ 12' lkm 
OPERATION E,e,y 

I Sp"k pi" • Cle," ,"d g'p t 0 0 0 0 0 0 
I AI, ,"ctioo "," . check t 0 0 0 0 0 0 
I Air cleaner I I· cl"ot • 0 0 0 

, gdp pi, . check 0 0 0 0 
I Idle ,peed· ,d I'" 0 0 0 0 

I I , conlrol ,y"em ICA) . check t 0 0 0 0 0 0 0 
Fuel he"" I ,·Checkt 0 0 0 0 0 0 
En,'oe oil . " 6 moot"' 0 0 0 0 0 0 0 

I Oil lill" . ,ep'ec. 0 0 0 0 

~ 
0 

I I . , 0 0 0 
Fioal, '0" ' 0 0 

0 0 
I , 

0 . 0 0 0 0 0 
I 1/ 

~ •• I I 
I II I 

."ke 

."ke 1I,Id 

."k. 1I,Id . 2 ye,,, 

."k. ma"" I , cup ,"d du" ,e,' . , 4 ye", 
, pl"oo ,," ,"d du" , .. , . 4 ye,,, 

• "ke light swlleh . check 0 0 0 • • • 0 
I I " • • 0 • • • 0 
I I ,10m I 2 ye", • F,oot 1o," oil . chaoge 2 ye", • , oille'k . Che<k t 0 0 0 

Fronl Imk oJl "" . check t • 0 • We we" . check 0 • • 0 0 0 

0 0 

~ • 0 0 
I I • ~, 

If : ServIce more frequently when operating In severe condltJons, dusty, wet, muddy, high speed, or freQuenl starting I 
slopping . 

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

(CA): California vehicle only 
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Technical Information - K-TRIC (Kawasaki Throttle Responsive Ignition Control) 

In a conventional digital ignition system, the Ie igniter changes ignition 
timing according to engine rpm only, however, K-TRIC controls the 
ignition timing nol only according to engine rpm, but also according 
to throttle opening. A throttle sensor [AI is electrically linked to the Ie 
igniter that varies the ignition timing for greater combuslion efficiency: 
good acceleration capability and fuel consumption. 

The throttle sensor is located on the carburetor thronJe shalt end, 
and senses throttle opening. This sensor is a rotating type variable 
resistor thai changes voltage according to throttle opening. The Ie 
igniter senses this voltage change and determines ignition timing not 
only according to engine rpm, but also according to throttle opening, 

Ground Terminal [Al 
Output Terminal [Bl 
Voltage Terminal [el 

The Ie igniter digitally memorizes three dimensional Ignition timing 
map, which Is determined by test beforehand for good performance, 
and when the engine is running, the igniter provides best ignition timing 
according to the engine rpm and the tnrottle opening from low speed to 
1/4 or 1/3 of full-opened throttle. 

Idling [Al 
Full-opened Tnrott le [Bl 

Adding to the conventional lunctions, such as dwell control, anti- theft, 
and over rev protection, the igniter has a fall sale function. In case 01 
throttle sensor trouble like wiring short or open. ordinary igntion timing 
does not work well , and in the worst case the engine could damage. 
The igniter senses this trouble and locks ignition timing into the ignition 
timing at full throttle open position to prevent engine damage. 

• 
" • 

" • 

• -. , -. ---, . 
0> 

1. 00V 
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Enl l "e hoed 
o ( , I .ln ) 
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Thr o tt l e 
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Technical Information - KAWASAKI LOW EXHAUST EMISSION for VN1500H/G1A (CA) 

The secondary air Injection system [AJ helps Kawasaki keep motorcycle exhaust gases below the established emission 
regulation limits. This system draws air into the exhaust ports, dilutes and burns harmful ingredients in the exhaust gas 
in order to reduce them. This allows the carburetor to be set at a reasonable setting position without adjusting it much 
leaner, so engine performance and actual riding performance are nol spoiled. 

Bul, under the trend thaI the emission regulation becomes more severe, Kawasaki has adopted two catalyt ic converters 
in the premuffler chamber IS] In addition to the secondary air injection system. As a result, we can reduce the exhaust 
gas emission below the current standards without hurting the output pertormance and the actual riding feeling at all. The 
harmful ingredients in the exhaust gas are reduced COflSiderably under running pertormance 01 emission regulation. As 
actual examples, carbon monoxide (CO) is reduced about 50%, hydrocarbons (He) about 40%. nitrogen oxides (NOx) 
about 20 ... 30%. 

Exhaust Gas after PUrification 

, 

Kawasaki Low Exhaust Emission System 

, 
He ' 

\.' 
, eo 

---

U ...... I RkHng 
Range 

Air/Fuel Ratio after Catalytic Convener 
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Technical Information - KAWASAKI LOW EXHAUST EMISSION for VN1500H/G1A (CA) 

1. Exhaust Purif ication System 
The burned gas, which goes out from the combustion chamber, is injected with secondary air (adding necessary oxygen), 

and is cleaned up while passing through two small catalytic converters and then goes out to the atmosphere. 
1) Secondary Air Injection System 

In order to oxidize CO, and He by Ihe catalysIs, the proper amount 01 oxygen Is necessary. As original combustion 
gas has little remaining oxygen, air is injected in the exhaust ports by the secondary air injection system in order to 
supply enough oxygen to Ihe combustion gas to purify CO, and He 10 a certain eXlent as well as prepare for activation 
of Ihe catalysts. As Ihe carburetor is sel at richer level rAJ. and airlfuel mixture (AlF) is about 11 '" 14. NOx is at 
lower levellrom the beginning as shown in the figure. And. AlF becomes lean (about 13.5 .... 15) after the combUstion 
chambers owing to secondary air injection and combustion. 

Exhaust Gas before Pu rification ® 

t 
10" 12 13 ,<I 15 16 17 18 It 

AJF 

2) Catalytic Converters [A] 
A converter is made of a punched metal pipe of stainless steel IC]. and its surface Is covered with alumina [DJ 

upon which platinum and rhodium lEI as catalysts are applied. Generally, the temperature 01 the exhaust gas must 
be higher than the activation temperature. so the converters are installed in the premuttler chamber lSI where the 
temperature 01 exhaust gas is sUIl high. And. the converters will be activated even under low load conditions. 

Afler Ihe exhaust gas Is diluted with Ihe secondary air injection system. the catalytic converters work elftciently to 
reduce CO. HC. and NOx. Accordingly. we can keep il within regulation. 

Catalyllc Converter 

2 

-00 0 000 0 00 
oO~cOO o Oo 

GOOOOOOCIC 
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2. Maintenance 
Special maintenance is not necessary except for the inspection of the air suction valve (which has been described in 

this Service Manual). 
\ ) Replacement 01 Premuffier Chamber 

It is impossible to replace only Ihe catalytic converters because they are welded in the chamber. So, in the following 
case, the replacement of the premuffler chamber is also necessary. 

In case of using nol·appointed fuel (leaded gasoline, etc.): 
Purification efficiency decreases in a very short period because lead poisons the catalytic converters. Although the 

appearance of the converter and engine performance are not effected. the replacement of the premuffler chamber is 
necessary to secure the purification efficiency of exhaust gas. 

In case catalytic converters melt down by overheat ing : 
Especially in the case that a 101 of unbumed gasoline flows inlo the catalytic converters under the extreme running 

condition far beyond common sense, there is a possibility that the catalysts overreact and that catalytic converters 
overheat severely. II they mell down, it causes poor engine performance, deterioration of emission noise level and 
purification efficiency. So, the premuffler chamber must be replaced . 

2) Ourabi!ily 
It has the same durabili ty as a conventional premuffler chamber. 

3) Disposal to Waste 
As any harmful toxic substance Is not used especially. It can be disposed as usual Industrial wastes. The body of 

the chamber is made of sleel. The catalytic converter is made of stainless steel which has alumina on lis surface. 
and the main ingredients of catalysts are platinum and rhodium. 
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Technical Information - KAWASAKI LOW EXHAUST EMISSION for VN1500H/G1A (CA) 

3. Handling Preca utions 
1) Use only unleaded gasoline 

Usage of leaded gasoline is prohibited completely. Only fuel and additives which are specified in the Owner's Manual 
can be used. 

2) Use specified engine oil which is described in the Owner's Manual 
In case of some ingredients which give bad effects to the catalysts (such as phosphorus "P", lead "Pb", sulfur ·S") are 
included. the purification efficiency decreases. 

3) Coasting (such as cranking while going down a slope) is prohibited with the ignition system OFF. 
The engine running without fgni ting causes a great flow of unburned gasoline and the decreasing of purification efficiency, 
and melting down of catalysts at the activation temperature or higher. 

00 not coast the motorcycle with the ignition switch [AJ nor the engine stop switch 161 OFF. 
Do not run the engine nor coast the motorcycle under the misfire which occurs by defects such as a bad connection with 
the spark plug at the secondary wiring [01 of the ignition coil [C]. 
00 not run the engine nor coast the motorcycle under the condition that the primary wiring [E] of the ignition coil does not 
connect completely (misfire). 

Ie Igniter [F] 

Ignition System B 

F 

A 

, 

o c E 

Do nol run the engine even if only one cylinder has a misfire or has unstable running. In this case, request the nearest 
service fac ility to correcl it. If you have no choice but running by yourself. keep engine rpm as low as possible and Iry to 
finish running at Ihe shortest period. 
When the battery is dead, do not push-start. Connect another full-charged battery with jumper cables, and start the engine. 
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4. Addillonal Information 
1) Secondary Air Injection System 

The mechanism is simple and power loss is minimum because the system uses the vacuum pressure created by exhaust 
pulses. 
The secondary injection air helps the fuel/air mixture burn more completely (Primary air means air which flows through 
the inlet pipe). As the exhaust valve opens, and the burned fuel passes the exhaust valve, a stream of fresh air is 
Introduced through the air suction valve. This fresh air burns the unburned gas and converts the carbon monoxide (CO) 
and hydrocarbons (He) into harmless carbon dioxide (C02) and water (H20). 

CO + 112 0 2 ~ CO2 
HC+ 02-CCh+H.o 

The secondary air injection system consists 01 a vacuum switch valve. and two air suction valves. Without using an air 
pump, the air suction valve can draw IreSh air into the exhaust passage near the exhaust valves by vacuum that exhaust 
pulses genel8te. 
Air Suction Valves 
The air suction valves is a check valve which allows fresh air to flow only from the air cleaner via air hoses into the exhaust 
pon and prevents return lIow. Remove and Inspect the air suction valves periodically (see Engine Top End chapter in this 
Service Manual). Also, remove and inspect the air suction valves whenever the idle speed is unstable, engine power is 
greatly reduced. or there are abnormal engine noises. 
Vacuum Switch Valve 
Al though the vacuum switch valve usually permits secondary air flow. It closes when a high vacuum (low pressure) is 
developed at the Inlel pipe during engine braking. This Is 10 shut oH secondary air flow and prevent explosions in the 
eKhaust ports which might be caused by extra unburned fuel in the exhaust during deceleration. These explosions, or 
backfiring in the exhaust system could damage the air suction valves. 
Regular inspection of the vacuum switch valve is not needed. If backfiring occurs frequently in the exhaust system during 
engine braking or if there are abnormal engine noises, check the vacuum switch valve as described in Ihe leKI (see Engine 
Top End chapter in Ihis Service Manual). 

Secondary Air Injection System 

Front 

t Air Suction Valves 
2. Vacuum Switch Valve 
J . Air Hoses 

<I AIr Cleaner Duct 
5. Inlet Valve 
6. El(haust Valve 

7 Inlet Pipe 
8. Carburetor 
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2) Operation of Three-way Catalytic Converter 
The th ree-way catalysts are used for the catalytic converters. The converters can clean up carbon monoxide (CO), 
hyd rocaroons (HC), and nitrogen oxides (NOx) at the same time. . 
CO and HC are oxidized (0 is added) by platinum (PI) and converted to harmless caroon dioxide gas (C02) and water (H 
20), and then Ihe exhaust gas is cleaned up: 

CO+ 1/202- Co,. 
He + 02 - C02 + H20 

NOx is reduced (0 is removed) by rhodium (Ah) and converted to harmless nitrogen (N2) and oxygen (02), and the exhaust 
gas is cleaned up. 

NOx-N2+02 

PI. Rh 

CO <::;> 
He ••• 

"cJ>:o;o;o •• 0°.0• co, 
NO, H,O 
0, 

to:> :0:0:0:0:0:0:0:0:0 N, 

3) Property of Catalyst 
Most catalysts are powders of metal or of metallic compounds, and they Increase Ihe rate of a chemical reac tion. Catalysts 
are supposed to act In some way to loosen the bonds of the reacting substances. In other words, they lower the energy 
of activation, thus allowing the reaction to proceed more rapidly. To activate catalysts, the temperature of the exhaust 
gas must be higher than the activation temperature that Is 2200 

_ 230' C for new catalysts, and 270G - 2BO 'c for used 
catalysIS (after 10000 ..... 20000 km ride). 

Energy 01 Activation (bonds) 

r 0 1 Catalyst towers 
the energy 

> 
~ 
~ 

./ w CalorifiC: Value ---- , - - - - - --

Energy of Energy 01 
Reactant Compound 

~ TIm. 

The catalyst Itself undergoes no permanent chemical change, or can be recovered when the chemical reaction IS completed. 
So. the premuffler chamber with buil t-in catalyst has the same durability as the conventional premulfler chamber. 
The mechanism of catalytic action Is supposed to be a surface phenomenon in which reactants are adsorbed onto a small 
ponion of the surface of the catalyst. The catalytic converter is made of stainless steel and the surface is applied by 
alumina (aluminum oxide AI203). The alumina adheres to the stainless sleel wall and the cata lyst adheres to the alumina 
very w~11. The alumina sunace is not uniform and there are corners, edges, dislocations, and grain boundaries. Catalyst 
is applied on the alumina and this makes the catalyst surface rough. The rougher the surface is, the more actively the 
catalyst adsorbs the reactants. 
If various impurities !ike lead are adsorbed, they block the small portion of Ihe catalyst surface, preventing adsorption of 
CO, He, and NOx. This Is the reason why leaded fuel poisons the catalyst without any break on the surface or generation 
01 heat. 
Catalysts are generally efficient in small quantities. A catalyst can catalyze the reaction of several thousand to a million 
times its weight In reactants. The three-way catalyst is a blend of platinum (Pt) and rhodium (Ah) which are expensIve. 
But a convener uses only about 0.1 gram of Pt and 0.1 gram of Rh. 
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Catalyst (Rt Rh) 
Alumina (support) 

.," .. 

. ~ . .. 

Stainless Steel (support) 

4) Recognitlon of Pre muffler Chamber 
The premutfler chamber with buitHn catalyst can be distinguished, using the following marks. 

Models Premuffler ~at;:~ber Premuffler Chamber 
with Cata 51 without Calal SI 

'98 VN1S00-EI - KHI M045 

'98 VN1500-Fl KHI MOS! 

:;: VN1500-Gl KHI M052 
'98 VN1500-+il , G3 KHI M053 



Torque and Locking Agent 

The following tables list the tightening torque for the 
major fasteners requiring use of a non·permanent locking 
agent or liquid gasket. 

letters used in the ' Remarks' column mean: 
G: Apply grease 10 the threads. 

EO: Apply engine all 10 the threads and the seat ng 
surface. 

L; Apply a non·permanent locking agent to the 
threads. 

Lh: left·hand threads. 
0: Apply oil 10 the threads and seating surface. 
5 ; Tighten Ihe fasteners following the specified se· 

quwnce. 
55; Apply silicone sealant. 
51: Stake the fasteners to prevent loosening. 
R: Replacement parts 

Fastener 

Fuel System: 
Inlet Manifold Bolts 
Fuel Tap Plate Screws 
Air Cleaner Duct Holder Bolts 
Air Cleaner Base Bolts 
Air Cleaner Base Screws 
Left Air Cleaner Duct Tapping Screws 
Air Cleaner Cover Screws 
Surge Tank Screw 

Cooling System : 
Radialor Hose Clamp Screws 
Coolant Air Bleeder 801t 
Radiator Fan Switch 
Water Temperature Switch 
Water Pump Impeller Bait 
Water Pump Cover Bolts 
Water Pipe Bolts 
Radiator Drain Boll 

Eng ine Top End : 
Spark Plugs 
Spark Plug Retainer 
Air Suction Valve Cover Bolts 
Chain Tensioner Mounting Bolls 
Chain Tensioner Cap 
Ch91n Tensioner Lockbolt 
Timing Inspection Plugs 
Rotor Boll Plugs 
Camshaft Sprocket Bolls 
Oil Hose Range 80lts 
Rocker Shafts 
Rocker Case Nuts 

Rocker Case Boits 
Cylinder Head Nuts 
Rocker Case Cover Bolts 
Camshaft Chain Guide Bolls 
Cylinder Nuts 
Inlet Manifold Bolts 

12 mm 
8 mm 
.mm 

GENERAL INFORMATION 1-21 

The table below, relating tightening torque to thread 
diameter, lists the basic torque lor the bolts and nuts. Use 
this ta~e for only the bolts and nuts which do not require 
a specific torque value. All 01 Ihe values are for use with 
dry solvent·cleaned threads. 

Basic Torque fo r General Fasteners 
Threads Torque 

dia. (mml N·m kg·m ft ·lb 

5 3.4 ..... 4.9 0.35 ..... 0.50 30 .... 43 in·lb 

• 5.9 .... 7.8 0.60 ..... 0.80 52 .... 69 in·lb 

8 14 _ 19 1.4 - 1.9 10.0 ..... 13.5 

10 25 ..... 34 2.6 .... 3.5 19.0 .... 25 

12 44 "" 61 4.5 ..... 6.2 33 .... 45 

14 73 ,.... 98 7.4 .... 10.0 54 - 72 ,. 115 - 155 11.5 - 16.0 83 .... 1 t5 

18 165 -... 225 17.0 .... 23.0 125 .... 165 

20 225"" 325 23 ...., 33 165 .... 240 

Torque 
Remarks N·m kg·m ft-lb 

12 1.2 104 in· lb 
0.8 0.08 7 in·lb 
9.8 1.0 87 in·lb 
9.8 1.0 87 in·tb 
2.2 0.22 19 in·lb 

2.2 0.22 19 in· lb 
6.9 0.70 61 in·lb 
6.9 0.70 61 In·lb 

2.5 0.25 22 in·lb 
7.8 0.80 69 in·lb 
18 1.8 13.0 
7.8 0.80 69 in·lb 88 
9.8 1.0 87 in·lb lh 
9.8 1.0 87 in·lb 
9.8 1.0 87 in·lb 
7.4 0.75 65 in·lb 

18 1.8 13.0 
12 1.2 104 in·lb 
7.4 0.75 65 in·lb 
9.8 1.0 87 in·lb 8 
20 20 14.5 8 
4.9 0.50 43 in·lb 8 
1.5 0. 15 13 in·lb 
1.5 0.15 13 in·lb 
15 1.5 11.0 l 
9.8 1.0 87 in·lb 
25 2.5 18.0 
78 8.0 58 EO, S 
25 2.5 18.0 8 
8.8 0.90 78 in ·lb 8 
25 2.5 18.0 8 
8.8 0.90 78 in·lb 8 
9.8 1.0 87 in·lb l 
25 2.5 18.0 8 
12 1.2 104 in·lb 8 
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Tor ue 
Fastener N·m kg·m fl ·lb Remarks 

Exhaust Pipe Cover Clamp Screws 6.9 0.70 61 in·lb 
Clutch ; 

Clutch Lever Pivot Bolt 1.0 0.10 9 in·lb 
Clutch lever Pivot Boll Locknut 5.9 0.60 52 in·lb 
Clutch Reservoir Cap Screws 1.5 0.15 13 in·lb 

Clutch Slave Cylinder Bleed Valve 7.8 0.80 69 in·lb 
Clutch Slave Cylinder Bolts - - - L 

Clutch Hose Banjo Bolls 25 2.5 18.0 

Clutch Master Cylinder Clamp Bolts 9.8 1.0 87 in·lb S 
Starter Lockout Switch Screws 1.2 0. 12 101n·lb 

Push Rod Guide Bolts 9.8 1.0 87 in·lb L 

Clutch Cover Bolls 9.8 1.0 871n·lb 
Clutch Cover Damper Bolts (outside) 9.8 1.0 87 hlb L 

Clutch Cover Damper Bolts (inside) 9.8 1.0 87 in·lb EO (tip) 

Clutch Cover Damper Screws 4.9 0.50 43 in·lb L 

Clutch Hub Nut 145 15.0 110 EO 
Engine Lu brication System: 

Oil Filler Plug 1.5 0.15 t 3 hlb 
Oil Screen Plug 20 2.0 14.5 
Engine Oil Drain Plug 20 2.0 14.5 
Oil Filter (Cartridge type) 18 1.8 13.0 0.0 
all Filler Boll 25 2.5 18.0 SS 
Oil Pressure ReHef Valve 15 1.5 11 .0 L 

Oil Pressure Switch Terminal Bolt 1.5 0.15 13 in·lb 
Oil Pressure Swilch 15 1.5 11 .0 ss 
Oil Pump Mounting Bolts 9.8 1.0 87 in·lb 

Oil Hose Banjo BoilS 9.8 1.0 87 In.lb 
Oil Hose Flange Bolt (outside) 9.8 1.0 87 in·lb 
Oil Pipe Hoder BoilS (inside) 88 0.90 78 in·lb L 

Oil Pipe Clamp BoilS (iniside) 9.8 1.0 87 in·lb L 

Crankcase Oil Nozzle 3.4 0.35 30 in·lb 
Engine Remova ilinstallallon : 

Downlube Bolts 44 4.5 33 
Engine Mounting Bolls and Nuts 44 4.5 33 
Engine Mounling Brackel Bolts 23 2.3 16.5 
Engine Ground Terminal Bolt 7.8 0.80 691n·lb 

CrankshalVTransmission: 
Crankcase BoilS 10 mm 39 4.0 29 S 

8 mm 21 2. 1 15.0 S 
6 mm 9.8 1.0 871n·lb S 

Crankcase Bearing Retainer BoilS 9.8 1.0 87 1n·lb L 

Camshafl Chain Guide Bolts 9.8 1.0 87 in·lb L 

Crankcase Oil Nozzles 3.4 0.35 30 in·lb 
Connecting Rod Big End Nuls 59 6.0 43 EO 
Oit Pressure Rel ief Valve 15 1.5 11 .0 L 

Oil Hose Banjo Bolts 9.8 1.0 871n,lb 

Primary Gear Bolt 145 15.0 110 EO 
Water Pump Chain Guide Spring Hook Bolt 2.9 0.30 26 in·lb 
Water Pump Chain Guide Bolt 7.8 0.80 69 in·lb 
Idle Shafl Holder Bolts 7.8 0.80 69 in·lb 
Oil Pressure Swilch Terminal Boll 1.5 0.15 131n·lb 
Oil Pressure Switch 15 1.5 11 .0 SS 
Oil Pipe Clamp BoilS (inside) 9.8 1.0 87 in·lb L 

Left Balancer Gear Boll 85 8.7 63 EO 
Slarter Clutch Bolt 85 8.7 63 EO 
Starter Clutch Coupling Bolts 15 1.5 11.0 L 

Gear Set Lever Boll 9.8 1.0 871n·lb 
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Tor ue 
Fastener Nm kg·m ft ·lb Remarks 

Shift Shaft Return Spring Pin (Bolt) 20 2.0 14.5 L 
Front Shift Pedal Clamp Bolts 12 1.2 104 in·lb 

Rear Shift Pedal Clamp Bolt 12 1.2 104 in·lb 
Shitt Lever Clamp Bolts 9.8 1.0 87 in·lb 
Shift Rod locknuts 9.8 1.0 87 in·lb (Rear: Lh) 
Shi ft Drum Bearing Holder BoilS 9.8 1.0 87 in·lb L 

Shi ft Drum Cam Screw - - - L 
Damper Cam Nut (Front Gear) 226 23.0 166 EO (threads) 

Push Rod Guide Bolts 9.8 1.0 87 in ·lb L 

Wheets/Tires : 
From Axle Clamp Bolls 34 3.5 25 S 
Front Axle Nut 110 11.0 80 S 
Rear Axle Nut 110 11.0 80 
Rear Tire Air Valve Nuts 1.5 0.15 13 in·lb R 

Final Drive: 
Oil Pipe Banjo Bolts (Front Gear) 12 1.2 104 in·lb 
Oil Nozzle (Front Gear) 2.9 0.30 26 in·lb 
Oil Plug (Front Gear) 18 1.6 13.0 
Neutral Switch 15 1.5 11 .0 
Front Gear Case Bolts: 6mm 98 1.0 87 in·lb 

8 mm 25 2.5 18.0 
Damper Cam Nut (Front Gear) 226 23.0 166 EO (threads) 
Drive Gear Nut (Front Gear) 265 27.0 195 EO, SI 

Driven Gear Assy Mounting Bolls 25 2.5 18.0 

Driven Gear Bolt (Front Gear) 135 14.0 100 EO. SI 
Bearing Retainer Bolls (Front Gear) 8.8 0.90 78 in·lb 

Final Gear Case Dra in Plug 8.8 0.90 78 in·lb 
Final Gear Case Mounting Nuls 34 3.5 25 
Final Gear Case Studs - - - L 
Rnal Gear Case Cover Bolls: 8 mm 23 2.3 16.5 

10 mm 34 3.5 25 
Pinion Gear Nut (Final Gear) 120 12.0 87 SI. 0 

Pinion Bearing Retainer (Final Gear) 245 25.0 180 Lh 
Retainer SlOp Screw 16 1.6 11.5 L 

Brakes: 
Caliper Bleed Valves 76 0.80 69 in·lb 
Brake Hose Banjo Bolts 25 2.5 18.0 

Brake Lever Pivot Bolt 1.0 0.10 9ln·lb 
Brake Lever Pivot Bolt Locknut 5.9 0.60 52 in·lb 
Front Brake Reservoir Cap Screws 1.5 0.1 5 13 in·lb 
Front Brake Light SwilCh Screws 1.2 0.12 10 in·lb 
Front Master Cyl inder Clamp Bolts 9.8 1.0 87 in·lb S 
Front Caliper Mounting Bolts 34 3.5 25 
Rear Caliper Mounting Boils 32 3.3 24 

(G2IH2 Model) 23 2.3 16.5 
Rear Caliper Holder Bolts 64 6.5 47 
Brake Disc Bolts 27 2.8 20.0 L 

Rear Master Cylinder Mounting Bolts 25 2.5 18.0 
(G2IH2 Model) 34 3.5 24 

Rear Master Cylinder Push Rod Locknut 18 1.8 13.0 
Brake Pedal Clamp Bolt 23 2.3 16.5 

Supension: 
Upper Front Fork Clamp Bolts 20 2.0 14.5 

Lower Front Fork Clamp Bolts 34 35 25 
Front Fork Lower Cover Bolts 7.4 0.75 65 in·lb 
Front Fork Cover Screws 4.4 0.45 39 in·lb 

Front Fork Bottom Allen Bolts 20 2.0 14.5 L 
Front Axle Clamp Bolts 34 3.5 25 S 
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Tor ue 
Fastener N·m kg·m fl ·lb Remarks 

Rear Shock Absorber Nuts 34 3.5 25 
Swingarm Pivot Shaft 125 13.0 94 G 

Steering : 
Steering Stem Head Nut B8 9.0 65 
Steering Stem Nut 20 2.0 14.5 
Handlebar Clamp Bolls 34 3.5 25 S 
Handle Holder Nuts 34 3.5 25 
Handlebar End Caps - - - lh , l 
Handlebar Switch Housing Screws 3.4 0.35 30 in·lb 
Upper Front Fork Clamp Bolls 20 20 14.5 
lower Front Fork Clamp Bolls 34 3.5 25 
Headlight Cover Bolts ,,'J!; 7.4 0.75 65 in·lb 
Upper Fork Cover Bolls ,.1,5 4.4 0.45 39 in·lb 
Brake Joint Boils 7.4 0.75 65 in-Ib 
Turn Signal Light Holder Bolls 7.4 0.75 65 in·lb 

Frame: 
Front Fender Bolts 6.9 0.70 6 1 In·lb 
Downtube Bolts 44 4.5 33 
Front Footpeg Bolls 34 3.5 25 
Rear Footpeg Bracket Bolts 20 2.0 14.5 

Sidestand Nuts 44 4.5 33 
Electrica l System : 

Spark Plugs 18 1.8 13.0 
Pickup Coil Screws 2.9 0.30 26 in·lb 
Alternator Outer Cover Bolts 12 1.2 104 in·lb 
Alternator Outer Cover Damper Bolts 9.8 1.0 87 in·lb EO (tip) 
Alternator Cover Bolts 9.8 1.0 87 in·lb 
Alternator Inner Cover Bolts 9.8 1.0 87 in·lb 
Alternator Rotor Bolt 78 8.0 57 EO 
Alternator Outer Stator Bo)ls 13 1.3 113in·lb L 
Alternator Inner Stator Bolts 13 1.3 113 1n·lb L 
Inner Stator Holder Bolts 13 1.3 113in·lb L 
TIming Inspection Plugs 1.5 0. 15 13 in·lb 
Stator Lead Clamp Screws 9.8 1.0 87 in-Ib L 
Starter Motor Terminal Locknut 11 1.1 95 in·lb 
Starter Motor Terminal Nut 4.9 0_50 43 in·lb 
Starter Motor Assy Bolts 4.9 0.50 431n·lb 
Starter Motor Mounting Bolts 98 1 0 87 in·lb 
Headlight Body Mounting Screws (inside) 2.9 0.30 26 in-Ib L 
Headlight Rim Screws 1.0 0.10 9 in·lb 
Handlebar Switch Housing Screws 3.4 0.35 30 in-Ib 
Radiator Fan Switch 18 1.8 13.0 
Water Temperature Switch 7.8 0.80 69 in·lb SS 
Oil Pressure Switch Terminal Bolt 1.5 0.15 13 in-Ib 
Oil Pressure Switch 15 1.5 11.0 SS 
Neutral Switch 15 1.5 11 .0 
Turn Signal Ugh! Screws 1.0 0.10 9 in-Ib 
Turn Signal Uahl Mounlina Nuts 59 0.60 52 in-Ib 



GENERAL INFORMATION 1-25 
Special Tools and Sealant 

all Pressure Gauge, 5 kglcmi : 51001 -125 Valve Guide Arbor, ¢1: 51001 -1 63 

Inside Cirelip Pliers: 57001-1 43 Fork Cylinder Holder Handle: 51001-183 

Outside Circl ip Pliers : 57001-144 Compression Gauge' 57001-221 

Bearing Puller: 51001-158 Valve Spring Compressor Assembly: 57001 -241 

Va lve Guide Reamer, <:11: 51001-162 Valve Spring Compressor Adapter, <1>282- 51001-243 



1-26 GENERAL INFORMATION 
Special Tools and Sealant 

Bearing Puller Adapter: 57001-317 

Bearing Driver: 57001·382 

Piston Pin Puller Assembly: 57001 -910 

Gear Holder: 57001·1015 

~~ 
~~ 

Fuel Level Gauge: 57001·1017 

e o 
o 

Compression Gauge Adapter, M12 x 1.25: 5700,.,018 

Spark Plug Wrench, Hex 18: 57001-1024 

Damper Cam Holder: 57001·1025 

Driven Gear Holder: 57001·1027 

Oil Pressure Gauge Adapter, PT 118· 57001-1033 



GENERAL INFORMATION 1-27 
Special Tools and Sealant 

Fork Cylinder HOlder Adapter: 57001 ·1057 S teering Stem Nut Wrench : 57001·1100 

011 Seal 8. Bearing Remover: 57001·1058 Head Pipe OUler Race Remover: 57001·1107 

Head Pipe Outer Race Press Shaft: 57001·1075 Valve Seat Cutter, 45" · ':'32 : 57001-1115 

Head Pipe Ouler Race Oriver: 57001·1077 Valve Seat Cutter, 45° . 0;)35: 57001 ·1116 

PIston Ring Compressor Grip: 57001·1095 Valve Seat Cutter, 32" · 0 35: 57001.1121 



1-28 GENERAL INFORMATION 
Special Tools and Sealant 

Valve Seat Cutter Holder, ",7: 57001-1126 Piston Pin Puller Adapter: 57001-1211 

Valve Seat Cutter Holder Bar: 57001-1128 Fork Ouler Tube Weight: 57001·1218 

Bearing Driver Set: 57001 · 1129 Front Fork Oil Seal Driver: 57001-1219 

Pinion Gear Holder: 57001-1165 Jack: 5700 1-1238 

"~' " " " <) 

" 

Hexagon Wrench Hex 27" 57001 ·1210 Timing Light: 57001·1241 

. 
~ 

~~ ) 

\J/ 



GENERAL INFORMATION 1·29 
Special Tools and Sealant 

Valve Seat Cutter, 5S~ - 0 35: 57001-1247 Carburetor Drain Plug WrenCh, Hex 3: 57001-1269 

011 FIlter Wrench: 57001-1249 Fork 011 Level Gauge: 57001-1290 

Searing Retaine r Wrench: 57001 ·1 251 Pilot Screw Adjuster. C: S7001-1292 

Bearing Aemover Shaft, 6 9: 51001-126S Bearing Aemover Head, 620 x 022: 57001 -1293 

Bearing Remover Head, Ql 0 x 0 12: 57001 ·1266 Steering S tem Bearing Driver: 57001 -1344 



1-30 GENERAL INFORMATION 
Special Tools and Sealant 

Steering Stem Bearing Dr iver Adapter: 57001-1345 Hand Tester: 57001-1394 

Pillon Ring Compressor 8elt, Q95 .... 6 108: 57001-1358 Harne.s Adapter "2: 57001·1397 

Bearing Remover Shaft • .¢I13: 57001·1377 Attachment Jack: 57001·1398 

Igniter Checker Assembly: 57001-1378 Throttle Senaor Setting Adapter: 57001·1400 

Harnes. Adaple' '3: 57001-1383 Drive Shaft Holder: 57001·1407 



GENERAL INFORMATION 1-31 
Special Tools and Sealant 

Flywheel Holder: 5700,.,410 Kawasaki Bond (Liquid Gasket-Black): 92104-1003 

Kawasaki Bond (SfJicone Sealant): 56019-120 



1-32 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

3 
12 

12 

BK/G Lead 

R Lead 

® 

9 " 

1. Front Right Spark Plug Cap 9. Front left Spark Plug Cap 

2. Rear Right Spark Plug Cap 10. Rear left Spark Plug Cap 

3. Lead from the lower side of the lett ignition coil 11. Clutch Hose 

4. Lead from the lower side of the right ignition coil 12. Plastic Clamps 

5. Ignition Coil for Rear Spark Plugs 13. Strap (Ieh side only) 

6. Ignition Coil for front Spark Plugs 14, Green Hose (California Model: CAl 

7. Lead Irom the upper side of the left igni tion coil 15. RighI and left side view are symmetrical. 

8. lead from the upper side of the right ignition coil 16. Front 



Cable, Wire, and Hose Routing 

1. Water Hose (To rear cylinder head) 

2. Fuel Fmer 
3. Fuel Pump 

4. Carburetor 

5. Reserve Tank Hose 

6. Carburetor Vent Hose (Yellow Hose to canister, CAl 

7. Water Hose (To radiator) 

8. Termostal Housing 

9. Main Harness 

10. Water Hose (To front cylinder head) 

11 . Fuel Hose 

GENERAL INFORMATION 1·33 

12. Fuel Tap 

13. Surge Tank 

'4. Vacuum Switch Hose (To rear cylinder head) 

15. Lower Air Cleaner Duct 

t 6. Vacuum Switch Hose (To fronl cylinder head) 

17. Ignition Switch 

18. Choke Knob 

19. Choke Cable 

20. Plastic Clamp 

21. Vacuum Switch Hose (To lower air cleaner duct) 

22. Front 



1-34 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

1. Fuel Filler 

2. Fuel Pump 

3. Fuel Hoses 

4. White Marks 

5. Clamps 

6. Fuel Tank 

7. Vacuum Switch Hoses 

2 ® 
I 

8. Vacuum Switch Hose (To rear cyl inder head) 

9. Lower Air Cleaner Duct 

10. Ther air hole faces downward. 

11 . Vacuum Switch Valve 

12. Vacuum Switch Hose (To front cylinder head) 

13. Face the white mark left. 

14. Front 



GENERAL INFORMATION 1-35 
Cable, Wire, and Hose Routing 

.' 

® ,/ , 

® 

• 

1. Thermostat Housing 9. Overflow Hose: Aun the hose behind the reserve tank 

2. Water Hoses and between Ihe igniter and the starter relay. 

3. Reserve Tank Hose 10. Run the hose inside the lrame. 

4. Clamps 11 . Run the hose through the upper holder. 

5. White marks face front. 12. Insert the hose Inlo the clamp on the rear side of the engine. 

6. Water Pump 13. Water Pump Drainage Qutlet Hose 

7. Insert the hose until it touches 14. Align the mark and clamp end. 

the water outlet (A '" 10 - 13 mm). 15. White mark faces rear. 

8. Reserve Tank 16. Front 



1-36 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

- : Coolant Flow 
1. Upper Water Pipe 
2. Water Hose: Run the hose a"bQV(! the intaKe 

manifold and the vacuum SWitch hOse between 
Ihe vacuum switch valve and lower a ir cleaner duct 

3. Coolant Filler 
4. Coolant Fil ter Housing 
5. Fitter Assv; Run the !ill er assv . .and hose between 

Ihe carburetor and Intake manifold. 

S. Water Hose: Run the hose under the accelerator pump. 
7. Coolant Valve 

8. Inslall the plastic clamp 
from outside of the engine. 

9. Crankcase Breather Hose to Air Cleaner 
10. Lower Water PIpe 
11 . Face Ihe clamp lab upward. 
12. Face the clip tab downward. 
13. Accelerator Pump 
14. Vacuum Switch Hose 
15. Outside 
'6. Carburetor 
17. Intake Ma nifold 
18. Front 



Cable, Wire , and Hose Routing 

1. Electric Starter 
2. Slarier Lead 
3. Regula tor/Rectifiers 
4, Clamp 
5. Regulator/Rectifier Connectors 
6. Sidestand Switch Lead 
7. Welded Clamp 
8. Clamp the sidestand switch with 

a bit tightness onto the frame pipe 
behined the sidesland bracket. 

9. Clutch Hose 
10. Upper Holder 

GENERAL INFORMATION 1-37 

11 . Harness (Alternator Leads 
and Pickup Coil Leads) 

12. Bolt 
13. Holder 
14. Do not run wiring 

around here. 

15. A,lternator Outer Cover 
16. Rubber BOOI 
17. Band 
18. Upper Washer ('1. 14 x 0'>8.2 mm) 
19. lower Washer (,,',25 x ., ,8.2 mm) 

20. Clamp 
21. Bolt 
22. Clutch Salve Cylinder 

Bleed Valve 

23. Clamp (Neutral Switch. 
all Pressure Switch , and 
Sidestand Switch Leads) 

24. Face the band end 
downward as shown. 

25. Left Crankcase 
26. Engine Oil Pipe 
27. Front 



1-38 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

2 

• • 

5 

4 6 

• • 
• • 

9 

4 
7 

( 80mm ) 

1. Left Silencer 7. Righi Muffler Cover 

2. Bolt applied anliseize device 8. Rear Exhaust Pipe Cover 

3. Chamber 9. Clamp BoilS 

4. Right Silencer 10. Clamps 

5. Rear Exhaust Pipe 11. Front 

6. Front Exhaust Pipe '2. Align marks. 



GENERAL INFORMATION 1-39 
Cable, Wire, and Hose Routing 

1. Aun the right lront signal light lead in front of the brake hose. 
2. Insert the strap into Ihe handlebar (Handlebar Switch Leads and 

Brake Hose): Do nol run the thrante cables through the starp. 

3. Front Brake Hose 
4. Throttle Cable (decelerator) 
5. Carburetor 
6. To speedometer 
7. Clamp (Left Front Signal Light lead) 
8. lelt Front Signal Ught Lead 
9. insert Ihe strap into the handlebar 

(Handlebar Switch Leads and Clutch Hose). 

10. Throttle Cable (accelerator) 
11 . Choke Ca~e 
12. Speedometer Gear (right side) 
13. Speedometer Cable 
14. Holder (Speedometer Cable) 
15. Main Harness 
16. Grip End 
17. Apply adhesive to the grip 

end cap and screw in 
the cap counterclockwise. 

18. Clutch Hose 
19. Fron! 



1-40 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

1. Headlight Connector 

2. Left Handlebar Switch lead Connector 

3. Headtlghl Unit 

4. Clutch Hose 

5. Holder (Main Harness, Clutch Hose, and Throttle Cables) 

6. Water Hose 

7. Main Harness 

8. Straps (Clutch Hose) 

9. Run the clutch hose between the surge tank and 
Irame pi~. 

10. White Mark (position here.) 

11 . Turn Signal ContrOl Unit 
12. Junction Box 
13. RighI Rear Signal light Connectors 

14. Tail/Brake light Connectors 
15, left Rear Signal light Connectors 
16. Headlight Connector 

17. Right Front Signal light Connectors with Gray Lead 

18. Lelt Front Signal Light Connectors with Green lead 
19. Horn leads (Insert the horn terminals 

so thai both leads hang down.) 

20. Ignition Switch Connector 

21 . Strap (Ignition Switch and Horn Leads) 
G2IH2 Mode!: Do not clamp Horn Leads 

22. Strap (lgn1ll0n Switch Lead) 

23. Horn 

24. Ignition Switch 

25. Upper Holder 

26. Lower Holders 

27, Electric Starter 

28. Regulator/Rectifiers 

29. Side stand Switch Lead 

30. Welded Clamp 

31 . Strap (Sidestand Switch Lead) 

32. Neutral Switch 

33. White Paint on Engine Side 
of crutch Hose 

34. srraps (Rear Main Harness) 

35. Harness (Alternator and Pickup 
Con Leads) 

36. Run the ha rness over the cross pipe. 

37. Front 



GENERAL INFORMATION 1-41 
Cable, Wire , and Hose Routing 

o 

o 

1. Fuel Tank 

2. Clips 

3. Upper Holder 

4. Swingarm Pivot 

5. Cross Pipe 

6. Clamp 

7. Boll 

9 

• 

,)--+~, ' }---+~ (I 

o 

5 o 

6 6 

8. Run the hoses in front of the swingarm pivot and cross pipe. 

9. Fuel Tank Breather Hose (Except for California Model) 

10. Install the fuel level sensor so that its leads face the left side. 

11 . Install the fuel level sensor cover so that the hose faces backward. 

12. Reserve Tank Overflow Hose 

13. Fuel Level Sensor Drain Hose: Run the hose on the right side 
of the carburetor vent hose. 

14. Front 
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Cable, Wire, and Hose Routing 
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GENERAL INFORMATION 1-43 
Cable, Wire , and Hose Routing 

1. Headlight Unit 
2. Clamp: Face the accessory connectors backward. 
3. Frame Ground Terminal 
4. Fan Motor Connector (Upper) 
5. Rear Brake Ught Switch Connector (lower) 
6. Fuel Pump Connector: Connect it with the fuel pump bracket between. 
7 . Speedometer Connector 
8. Fuel Pump Diode 
9. Meter Indicator Ugh! Connector 

10. Fuel Pump Yellow Wiring: Run it under the fuel hose. 
11. Fuel Level Sensor Connector 
12. Throttle Sensor Connector 
13. Surge Tank Bracket 
14. White Mark: Align It with surge tank bracket. 
15. Front Accessory Connectors 
, 6 . Ignition Switch Connector 
17. Engine Ground Terminal 
18. Ie Igniter Connectors 
, 9 . 011 Pressure Light Delay Unit Connector 
20. Starter Relay Connector 
21. Run these harness through the right and left lower holders. 
22. Battery Negative Terminal 
23. Right Rear Turn Signal Light Connectors 
24. Slarp (Battery Negative and Positive Leads, and Main Harness): Run the positive lead lrom rear 10 Iront and 

negative lead Irom Iront to rear. 
25. Upper Holder 
26. Alternator Outer Cover 
27. Run right and left harness into the notches 01 the battery case. 
28. Junction Box 
29. Rear Accessory Connectors 
30. Battery 
31. Battery Positive Terminal 
32. Battery Band 
33. TaiVBrake Light Connectors 
34. Lett Rear Turn Siganl Light Connectors 
35. Clamps 
36. Right Rear Turn Signal Leads with 6 clamps (CN, ML. US) and with 7 clamps (Except lor eN , ML. US) 
37. Left Rear Turn Signal Leads and TaiVSrake Light Leads with 6 clamps (eN, ML. US) and with 7 clamps (Except for 

eN, ML. US) 
CN : Canadian Model 
ML: Malaysian Model 
US: United States 

38. Front 
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Cab'le, Wire , and Hose Routing 



GENERAL INFORMATION 1-45 
Cable, Wire , and Hose Routing 

1. Right Ignition Coil 
2. Radiator Fan Connector 
3. Frame Pipe 
4. Rear Brake Light Switch Connector 
5. Frame Ground Terminal 
6. Alternator Leads and Pickup Coil Leads Into Alternator Cover 
7. Beelric Starter Lead 10 Electric Starter 
8. Engine (Top View) 
9. Clutch Hose 

10. Engine Ground Lead (Battery Neagalive Lead) 
I I . Fuel Tank Breather Hose (Except for California Model) 
12. Fuel Level Sensor Drain Hose 
13. Upper Holder 
14. Do not pinch harness between the battery case and frame around here. 
15. Strap (Battery Posi tive and Negative Leads, and Main Harness): Run the positive lead from rear to front and 

negative lead from fron t 10 rear. 
16. Battery Posi tive Lead 
17. Ie Igniter 
1 B. Oil Pressure Light Delay UnIt 
19. Ie Igniter Wiring 
20. Righi and Left Lower Holders 
21 . Engine Ground Lead Terminal with the lead almost running vertical 
22. Insert the horn terminals so that both leads hang down. 
23. Strap (Rear Brake Light Switch, Radiator Fan, and Horn Leads) 

G2IH2 Model: Do not clamp Horn Leads 
24. Righi Horn Lead 
25. Strap (Radiator Fan and Rear Brake Light Switch Leads): clamp the rear brake light switch lead with a bit tightness. 
26. Rear Brake Light Switch Lead 
27. Rear Brake Light Switch 
28. Front 
29. Starter Relay 



1-46 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

1T / i : 
: I I 
\

' I I I 

3 4 

5 
o O,~->;O=;; 

1. Front Brake Hose 5. Right and LeI! Grommets 

2. Brake Joint 6. Right and Left Brake Hose Holders 

3. Right lower Front Brake Hose 7. Right and Left Front Calipers 

4. left Lower Front Brake Hose 8. Front 



Cable, Wire , and Hose Routing 

- G2A Models 

1. Rear Caliper 

2. Holder 

3. White Mark (Position here.) 

4. Clamps 

5. Rear Caliper Holder Bolt 

6. Rear Brake Hose 

7. While Mark (Position here.) 

GENERAL INFORMATION 1-47 

8. Strap 

.., 
I I 

I 

I I 

, 
f 

9. Rear Brake Master Cylinder 

to. Rear Brake Reservoir 

11 . Rear Brake Reservoir Cover 

12. Rear Brake Rod Joint Pin 

13. Push Rod Clevis 

14. Front 



1-48 GENERAL INFORMATION 
Cable, Wire, and Hose Routing 

G3 Model 

1. Rear Caliper 8. Strap 
2. Holder 9. Rear Brake Master Cylinder 

3. White Mark (Position here.) 10. Rear Brake Reservoir 

4. Clamps 11. Rear Brake Reservoir Cover 

S. Rear Caliper Holder BOlt 12. Rear Brake Rod Joint Pin 

6. Rear Brake Hose 13. Push Rod Clevis 

7. While Mark (Position here.) 14. Front 



GENERAL INFORMATION 1-49 
Cable, Wire, and Hose Routing 

Evaporallve Emission Control System (California Model only) 

/ 

Fuel Filter 
G P Fuel Tap ~ 'L 

I I II 
Fuel Yellow --~ t 

(Vent Hose) "C • Pump " • iii a: , , 
'I 

Air +-
~ 

~ I.e htl 
~ ..., 

Carburetor • i= 

"' " iii 

~ 
f-

~l 
Separator 

\.. \J 
<0- - Green 

(Purge) 11 t White (Vacuum) 

Vacuum g Canister 

Switch ~ White (Vacuum) Valve 

- - - : Vaper Flow 
- ; fuel Flow 

--; Vacuum Pulsation Flow 



1-50 GENERAL INFORMATION 
Cable, Wire , and Hose Routing 

Evaporative Emission Control System (California Model only) 

u' White 

1. Canister 
2. Separator 
3. Vacuum Switch Valve 
4. Carburetor 
5. Air Cleaner Housing 



GENERAL INFORMATION 1-51 
Cable, Wire, and Hose Routing 

Evaporative Emission Control System (California Model only) 

1. Fuel Tank 
2. Red Hose (Iell) 
3. Blue Hose (right) 
4. Band 
5. Vacuum Switch Valve 
6. White Hose 
7. Carburetor 
8. To the air cleaner 
9. Run the hose through the upper holder. 

10. Run the hose through the hole of the too! box. 
11. Yellow Hose (Carburetor vent hose to the canister) 

" 

2 

12. Blue Hose (Separator to the canister). 
Do nol run through upper holder. 

13. Green Hose (Air cleaner housing to the canister) 
14. Canister: Install II horizontally. 
15. Separator 
16. Tool Case Hole 
, 7. Frame Pipes 
18. Rubber Band 
19. Do not pinch these hoses between the fuel lank 

and Irame pipes. 

20. Front 
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Fuel System 

Table of Contents 

Exploded View............................. . .......... 2·2 Inlet Manifold Installation ......... .............. 2-21 
Inlet System....... ....... .. .... . .......... 2-6 Fuel Pump ........................ ..... .. ................................ . 2·22 
Specificalions .................... . .......... 2-8 Removai..... ........ ..................... ...2-22 
Throttle Grip and Cables ... . .......... 2·9 Installation.. ........ ... .............. . ........ 2-22 

Free Play Inspection .............................. 2·9 Fuel Filter Inspection .......... ............... .. .... 2·22 
Free Play Adjustment ................. .............. ...... ... 2-9 Air Cleaner....... ................... ............. .. ....... 2-23 
ThroWe Cable Installation ..... .... ......................... 2-9 Element Removal. ........ ..... .. .................. 2-23 
Thrott le Cable Lubrication and Inspection .......... 2·9 Element Cleaning and Inspection .................... 2-23 

Choke Cable.... . ............................... 2·10 Left Air Cleaner Housing Removal ................... 2·23 
Free Play Inspection .... ........ .... ...... .................. 2- 10 RighI Air Cleaner Housing Removal. ............... 2-24 
Choke Cable Instalialion .... ...... ....... ... ............... . 2·10 Right Air Cleaner Housing Installation ............. 2-24 
Choke Cable Lubrication and Inspection .......... 2· 1 0 Lower Air Cleaner Duct Removal ................ ...... 2·25 

Carburetor .......................... . ...................... ....... 2-11 Surge Tank Removal ... ................. .. .................. 2-25 
Idle Speed Inspection. ....... ..... ......... . ... 2-11 Surge Tank Installation.......... .. .......... 2-25 
Idle Speed Adjustment.. ......... ....... ... .... , ... ......... 2-11 Fuel Tank ..... .. .................. ................ ........................ 2-26 
High Altitude Perlormance Adjustment ........... .. 2-1 1 Fuel Tan k Removal .................................. .. ....... 2-26 
Fuel System Cleanliness Inspection ...... . 2-11 Fuel Tank Inslallation ....... .... ............ ...... .. .......... 2-27 
Service Fuel Level Inspection ...................... .... 2-12 Fuel Tank and Cap Inspection ........... ...... 2-27 
Service Fuel Level Adjustment.. ................ ... .... 2-13 Fuel Tank Cleaning . .. ................ ........ ...... ......... 2·27 
Carburetor Removal .... . .. ............ 2-1 3 Fuel Tap Removal ........................... .. .. ............. 2·28 
Carburetor Insta!iation.. ........... . ...... 2·15 Fuel Tap Installation ..... .... .............................. 2·28 
Carburetor Disassembly ................................... 2· 1 6 Fuel Tap Inspection .. ......................... . ... 2·28 
Carburetor Assembly ................. .. .. ..... 2-17 Evaporative Emission Control System........... . ... 2·29 
Carburetor Cleaning .................. . .............. 2·18 Parts Removal/Installation .... .... ....................... 2-29 
Carburetor Inspection ................... , ........... ...... ... 2·18 Hose Inspection (Periodic Inspection) .... 2-29 
Coolant Valve Inspection ... ................................ 2-20 Separator Inspection (Periodic Inspection) ....... 2-29 
Coolant Filter Cleaning. .. .. 2-20 Separator Operation Test ........................... ..... 2·30 
Inlet Manifold Removal ............ ... ........ ... ... ........ 2·20 Canister Inspection (Periodic Inspection) .......... 2-30 



2-2 FUEL SYSTEM 
Exploded View 
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Exploded View 

1. Throttle Cable (accelerator) 
2. Throttle Cable (decelerator) 
3. Choke Cable 
4. Pilot Screw 
5. Pilot (Slow) Jet 
6. Needle Jet 
7. Needle Jet Holder 
8. Main Jet 
9, Plug (US. ST, CAl 

10. Jet Needle 
11. Electric Fuel Pump 
12. ThrOllie Switch 
G: Apply grease. 

CL: Apply cable lubricant. 
CA: California Model 
5T: Swiss Model 
US: United States Model 
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2-4 FUEL SYSTEM 
Exploded View 



Exploded View 

, . Vacuum Switch Valve 
2. lower Air Cleaner Duct 
3. Air Cleaner Element 
4. Fuel Level Sensor 
5. Inlel Manifold 
s : Follow the specific lightening sequence. 

Tl : 12 Nom (1.2 kg·m. 104 in·lb) 
T2: 0.8 N·m (0.08 kg·m, 7 in.lb) 
T3: 9.8 N'm (1 .0 kg.m, 87 in·lb) 
T4: 2.2 N·m (0.22 kg·m, 19 in·lb) 
T5: 6.9 N·m (0.7 kg·m. 61 in·lb) 
T6: 2.2 N'm (O.22 kg.m. 19 in· lb) 
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2-6 FUEL SYSTEM 
Inlet System 
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Inlet System 

1. Stopper 
2. Surge Tank 
3. Inlet 
4. Left Air Cleaner Cover 
5. Upper Air Cleaner Duct 
6, Air Cleaner Bases 
7. Air Cleaner Element 
8. Lower Air Cleaner Ducl 
9. Right Air Gleaner Cover 

, O. Drain Hose 
11 . Plug 
12. D-ring 
13. Run the dra in hose between cylinders. 
14. Front 

FUEL SYSTEM 2·7 



2-8 FUEL SYSTEM 
Specifications 

Item Standard 

Throllle Grip free Play 2 _ 3mm 

Carburetor: 

Make, Type KEIHIN CVK40 

Idle speed 800 ± 50 rlmin (rpm). 

(CA) (FG) (AR) (ST) I 000:2: 50 rlmin (rpm) 

G2IH2 Model: 1 000 :I: 50 rlmin (rpm) 

Pilot screw (tums out. tor reference) (1314::t 1/4 ), (ST) (1 1/4:: 1/4) 

G2IH2 Model: 1 3/4 % 1/4 

Service fuel level o .... 2 mm below the ftoat bowl mating surface 

Float height 19.0:t:2mm 

Main jet #1 42 

Main air jet #100 

Needle jet it6 (p/No. 16017,1276) 

Jet needle N2PY 

Pilot Jet (slow jet) . 45 

Pilot air jet (slow air Jet) '95 
Starter jet '.5 
ThroWe valve angle 10" 

High alt itude carburetor specifications (US) 

(AR) : Austrian Model 

(US) : U.S.A. Model 

Pilot Screw [AJ 
Pilot Jet [B) 
Jet Needle re) 
Needle Jet [DJ 
Pilot Air Jet [E) 
Main Air Jet IF) 
Valve Seat [G) 
Float Valve [H) 
Needle Jet Holder [I) 
Main Jel [J) 

Pilol jet #42 

Main jet .,40 

(ST) : Switzerland Model 

(FG) : Germany Model 

Special Tools - Pi lot Screw Adjuster, C: 5700 1-1292 
Carburetor Drain Plug Wrench, Hex J : 57001·1269 
Fuel L.evel Gauge: 57001-1011 

(CA) : California Model 



Throttle Grip and Cables 

Free Play Inspection 
• Check the throttle grip free play fAJ. * If the free play is incorrect, adjust the throttle cable. 

Throttle Grip Free Play 
Standard: 2 ~ 3mm 

• Check that the throttle grip moves smoothly from full open to close, 
and the Ihrottle closes quickly and completely In all steering positions 
by the return spring. 

* If the throttle grip does not re turn properly, check the throttle cable 
routing, grip free play, and cable damage. Then lubricate the thrott le 
cable. 

• Run the engine at the Idle speed, and turn the handlebar all the way 
to the righ t and lett to ensure that the Idle speed does not change. 

* If the idle speed increase. check the throttle cable free play and the 
cable routing. 

Free Play Adjustment 
• loosen the locknuts [AJ and screw the adjusters IB] all the way in so 

as to give the throttle grip plenty of play. 
• Turn out the decelerator cable [C] adjuster until there is no play, 
• TIghten the locknut. 
• Turn the accelerator cable [0] adjuster until the proper amount of 

thrott le grip free play is obtained and tighten the locknut. 
* If the proper amount of free play cannot be obtained by using the 

adjusters at the thrott le grip, use the adjusters in the middle of the 
thrott le cables. 

• Give the throttle grip plenty of play by turning the adjusters at the grip 
in lully. 

• Remove the fuel tank (see Fuel Tank Removal). 
• l oosen the locknuts [A] and turn the adjusters in the middle of the 

throttle cables all the lVay in to give the throttle grip plenty of play. 
• With the thrott le grip lully closed, turn the decelerator cable adjuster 

IB] until the inner cable just becomes tight and tighten the locknut. 
• Turn the accelerator cable adjuster [C] until the correct throttle grip 

free play is obtained and tighten the locknut. 
Front [0] 

AWARNING 
Operation with Incorrectly routed or Improperly adjusted ca
bles could result In an unsafe riding condition. 

Throttle Cable Installation 
• Install the throttle cables In accordance with the Cable, Wire. and 

Hose Routing section In the General Information chapter. 
• Install the lower ends of the thrott le cables in the bracket on the 

carbu retor alter installing the upper ends of the throtlie cable in the 
grip. 

• After .installation, adjust each cable properly. 

Operation with incorrectly routed or Improperlv adjusted ca
bles could result In an unsafe rid ing condition. 

Throttle Cable Lubrication and Inspection 
• Whenever the cables are removed, or in accordance wi th the 

Periodic Maintenance Chart, lubricate the throttle cables (see General 
LUbrication In the Appendix chapter). 

• Apply a thin coating of grease to the cable upper ends. 
• Use a commercially avaltable pressure cable lubricator to lubricate 

the cables. 
• With the cable disconnected al both ends, the cable should move 

freely in the cable housing. 

FUEL SYSTEM 2-9 
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2-10 FUEL SYSTEM 
Choke Cable 

Free Play Inspection 
• Check thal lhe choke inner cable slides smoothly by moving the choke 

knob [AlIO the front and rear . 
... If there is any irregularity. replace the choke cable. 

Choke Cable Installation 
• Install the choke cable in accordance with the Cable, Wire, and Hose 

Routing section in the General Information chapter. 
• After instatiatlon, check that the choke kuob moves smoothly. 

Choke Cable Lubrication and Inspection 
• Whenever the cable Is removed, or in accordance with the Periodic 

Maintenance CharI. lubricate the choke cable (see General l ubrica
lion in the Appendix chapter). 

~ Use a commercially available pressure cable lubricator to lubricate 
the cable. 
With the cable disconnected at both ends, the cable should move 
freely in the cable housing. 



Carburetor 

Idle Speed Inspection 
• Start the engine and warm it up thoroughly. 
• With the engine idling, turn the handlebar to both sides. 
* If handlebar movement changes the idie speed, the throttle cables 

may be improperly adjusted or incorrectly routed. or damaged. Be 
sure to correct any 01 these conditions before riding (see Cable. Wire, 
and Hose Floutlng section in the Genera! Information chapter). 

Operat ion with Improperly adjusted, Incorrectly routed, or 
damaged cables could result in an unsafe riding condition. 

• Check idle speed. * If the idle speed is out of the speci fied range, adjust it. 

Idle Speed 
Standard: 800 :t SO rlmln (rpm), 

(Californ ia and 1500 H) 1000:t SOrlmin (rpm) 

Idle Speed Adjustment 
• Start the engine and warm it up thoroughly. 
• Turn the adjusting screw (AI unlll the idle speed is correct. 
o Open and close the throttle a few times to make sure that the Idle 

speed is within the specified range. Readjust if necessary. 
Front [BI 

High Altitude Performance Adjustment 
.~ To improve the EMISSION CONTROL PERFORMANCE of US Model 

operated above 4000 feet. Kawasaki recommends the following 
Environmental Protection Agency (EPA) approved modification. 

• Change the main jet and pilot jet for high altitude use. 

Hig h Altitude Carburetor Speeii ical ions 
Pliol Jel : /1 42 (92064·11 35) 
Main Jet: '1 40 (92063·1 013) 

Fuel System Cleanliness Inspection 

AWARNING 
Gasoline Is extremely lIammable and can be explosive under 
certai n 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 pi lot light. 
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Carburetor 

• Remove: 
Fuel Tank (see Fuel Tank Removal) 
Fuel Pump (see Fuel Pump Removal) 
Right Air Cleaner Base, Upper Air Cleaner Duct. and Right Air 
Cleaner Base Holder [AJ 

• Place a conduit under the carburetor drain hose IBJ. The conduit leads 
to a suitable container. 

Front [CJ 
• Turn the luel tap to the RES position. 
• Turn out the drain plug a few turns and drain the float bowl. 

Special Tool· Carburetor Dreln Plug Wrench, Hex J : 57001 ·1269 

• Check to see if water or dirt comes out. 
• Tighten the drain plug and lurn the fueilap 10 the OFF position. 
* II any water or dirt appears during the above inspection, clean the 

luel system (see Carburetor Cleaning and Fuel Tank Cleaning). 

Service Fuel Leve/lnspection 

AWAANING 
Gasoline Is extremely flammable and can be explosive under 
certain condit ions. Turn the Ign1lion 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 pllol light. 

• Rernova the carburetor. and hold it upright on a stand (see Carburetor 
Removal). 

• Prepare an auxiliary fuel tank and connect the fuel hose to the 
carburetor. 

• Prepare a fuel hose (6 mm in ouler diameter and about 300 mm long). 
• Connect the fuel level gauge IAlio the carburetor Iloat bowl with the 

fuel house. 

Special Tool- Fuel Level Gauge: 57001-1017 

• Hold the g8uge IAJ vertically against the side of Ihe carburetor body 
so that the middle Une IBI Is several millimeters higher than the float 
bowl mating surface IC). 

• Turn the luel tap to the ON position 10 feed luel lo the carburetor and 
gauge. then turn the carburelor drain plug tDJ out a few turns. 

Speclat Toof - Carburetor oratn Plug Wrench. Hell 3: 57001-1269 

• Wai t until the fuel level In the gauge settles. 
• Keeping the gauge vertical, slowly lower the gauge until the middle 

line is even with the tloa\ bowl mating surface. 

NOTE 

Do not lower the middle flne below the float bowl mating surface. If 
Ihe gauge is lowered and Ihen raised again, the fuel level measured 
shows some~hat higher Ihan the actual fuel level. If the gauge is 
lowered too far, dump the fuel out of It In/o a suitable conlarner and 
slart Ihe procedure over agam. 

• Read the luellevel IE] in the gauge and compare \0 the specificatIOn. 
• Tighten the drain plug and remove the fuel level gauge. 
* If the fuel level Is Incorrect adjust it (see Service Fuel Level 

Adjustment), 

Service Fuel Level 
Standard: 0 .... 2 mm below the lIoat bowt mating surface 

gdl50034 tif 



Carburetor 

Service Fuel Level Adjustment 

AWARNING 
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,ventllated and free from 
any source of flame or sparks; this Includes any appliance 
wi th a pilot light. 

• Remove the carburetor, and drain Ihe fuel into a container. 
• Remove Ihe floal bowl (see Carburetor Disassembly). 
• Tap the pivot pin [AJ out and remove the floats [8J. 
• When removing and installing the pin, note the following. 
o Be careful not to break the pin holder legs [e). 
o When removing the pin. tap [D] the left end of the pin. 
e When installing the pin, tap IE] the right end of the pin. 

Front [F] 

• Bend the lang [Alan the float arm very slightly to change the float 
height. 

• Measure the floa t height tilting the carburetor so that the tang on Ihe 
float just louches Ihe needle rod in the float valve. 

J IncreaSing the I/oal height lowers the fuel level and decreasing the 
float height raises the fuel level. 

Float Height 
Standard: 19 % 2 mm 

• Assemble the carburetor. and recheck Ihe fuel level. 
* If the fuel level cannot be adjusted by this method, Ihe float or the 

float valve is damaged, 

Float Bowl Mating Surface [AI 
Float Valve Needle Rod (contacted but unloaded) IBJ 
Float (C] 
Float Height IDJ 

Carburetor Removal 

AWARNING 
Gasoline is extremely flammable and can be explosive under 
certain cond iti ons. Turn the ignilion switch OFF. 00 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. 

FUEL SYSTEM 2-13 

c}--f-



2-14 FUEL SYSTEM 
Carburetor 

• Remove: 
Fuel Tank (see Fuel Tank Removal) 
Choke Knob {A] 
Right AIr Cleaner Housing (see Air Cleaner Housing Removal) 
Carburetor Hoses 

To avoid burns, do not remove Ihe coolant valve and filter 
hoses when engine Is stili hot. Wait unlllll cools down. 

• Remove the surge lank (see this chapter). 
• Drain the coolant (see Cooling System chaptet). 

• Remove: 
Throttle Sensor Lead Connector {AJ 
Cooling Hose IB] 

• Loosen the carburetor clamp screw [C]. 
Front {OJ 

• Remove: 
Right Air Cleaner Base Holder [AJ 

• Take oullhe carburetor and remove the coolant valve lovo/et hose IBI 
from Ihe float bowl. 
Front IC! 

• Remove the right handlebar switch housing and remove the throWe 
cable upper ends. 

Accelera tor Cable [Aj 
Decelerator Cable [Bl 

• Remove Ihe carburetor and throUie cable lower ends. 
• Stuff piece ot Ilnt·tree, clean clo th into the inlet manifold to keep dirt 

out of the engine. 

If dirt or dust is allowed 10 pass through into the carburetor, 
the throttle may become stuck, possibly causing an accident. 

CAUTiON 

If d irt gets through into the engine, excessive engine wear and 
possibly engine damage wilt occur. 



Carburetor 

Carburetor Installation 
• Install the holder clamp IAJ as shown being careful of the screw 

position and the screw head IB) direction, 
• Tighten the clamp screw so that the tab opening (C] is 12 - 13 mm. 

Front [0] 

• Fi t the ridge [AJ into the notch IBJ on the Inlel manifold. 

• Install the throttle cable lower ends. 
Accelerator Cable [AJ 
Decelerator Cable [B] 

• Install the throttle cable holder [A] as shown. 
• Run the carburetor vent hose, vacuum hose, coolant hose, and fuel 

hose according to the Cable, Wire, and Hose Routing section of the 
General Information chapter. 

• Turn the Ihrottle grip and make sure that the throttle lever does not 
conlacl the holder screw or fuel and coolant hoses. 
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Carburetor 

Carburetor Disassembly 
• Remove the carburetor (see Carburetor Removal). 

AWARNING 

Gasoline is extremely flammable and can be explosive under 
certain conditions. Turn the IgnilJon switch OFF. Do nol 
smoke. Make sure the area Is well-vent ilated and free from 
any source of Ilame or sparks; thIs Includes any appliance 
wilh a pilot light. 

• The pUot screw is set at the factory and should nol be removed. But 
if necessary. remove the pUOI screw as follows. 

• Turn In the pilot screw and count the number of turns until II seals 
fully but nol IIghlly, and then remove the screw. Use this number of 
turns to sel the screw to Its origInal poSition during assembly. 

NOTE 
o A carburetor has different "turns out" of the pilot screw for each 

Individual unit. When setting the pl/ot screw, use the "turns out" 
determined during disassembly. Use the specifications in this 
manual only if the onglnal number is unknown. 

a For Ihe US and Swiss models, remove Ihe pilot screw plug as follows: 
punch a hole in the plug and pry il oul wiln an awl or other sUilable 
1001. 

CAUTION 

During carbure tor disassembly, be careful not to damage the 
diaphragm. Never use a sharp edge to remove the diaphragm. 

• Remove the cotter pin [AI and washer IB] and separate Ihe rod [e] 
from Ihe acceleralor pump (OJ. 

• Remove Ihe Hoal bowl (EJ by taking oullhe screws [F]. 

• Push Ihe needle jel {AJ OUI from the inSide of the carburetor with your 
finger. 

• Replace Ihe Q·rings in the carburetor with new ones. 



Carburetor 

Carburetor Assembly 
• Turn in the pilot screw fAJ fu lly but nollighlly, and then back it out the 

same number of turns counted during disassembly. 
• For the US and Swiss models, install the pilot screw plug as follows; 

install a new plug [B] in the pilot screw hole of the carburetor body [G]. 
and apply a sma!i amount of a bonding agent [OJ to the circumference 
01 the plug to fix the plug. 

CAUTION 

00 not apply 100 much bonding agent 10 the plug, or the pilot 
screw itself may be fixed. 

• Turn the carburetor body upside down. and drop the needle jet [A) 
into place so that the smaller diameter end [B) of the jet goes in first. 

• Carefully screw In the needle jet holder [e). It will seal against the 
needle jet, pushing the end 01 the jet into the carburetor bore. 

CAUTION 

Do not force the needle jet holder tAl and main jet [Bl 
or overtighten them. They could be damaged requiring 
replacement. 

• Set the lIoat height as speci fied (see Service Fuel Level Adjustment). 
• Slip the jet needle [AI through the hole In the center 01 Ihe vacuum 

piston [8), and put the spring seat [C] on the top of the needle. 
• After install ing the upper chamber cover, check that the vacuum piston 

slides up and down smoothly without binding in the carburetor bore. 
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Carburetor 

Carburetor Cleaning 

AWARNING 
Clean the carburetor 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 carburetor. 

CAUTION 

Do not use compressed air on an assembled carburetor, or the 
floats may be crushed by the pressure, and the vacuum piston 
diaphragm may be damaged. 
Remove as many rubber or plastic parts from the carburetor 
as possible before cleaning the carburetor with a cleaning 
solution. 
This will prevent damage to or deterioration of the parts. 
The carburetor body has plastic parts that cannot be removed. 
00 not use a strong carburetor cleaning solution which could 
attack Ihese pariS; instead, use a mild high-flash point clean-
ing solution safe for plastic parts. 
00 not use wire or any other hard instrument to clean carbu-
retor parts, especially jets, as they may be damaged. 

• Disassemble the carburetor. 
• Immerse all the metal parts in a carburetor Cleaning solution . 
• Rinse the parts in water. 
• When the parts are clean, dry them wi th compressed air. 
• Blow through the air and fuel passages with compressed air. 
• Assemble the carburetor. 

Carburetor Inspection 

AWARNING 
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. 

• Remove the carburetor_ 
• Before disassembling the carburetor. check the fuel level (see Fuel 

Level Inspection). 

• Move the starter plunger lever back and forth to check that the starter 
plunger moves smoothly. 

* If the starter plunger does not work properly, replace the plunger. 
lever andlor the carburetor. 

• Turn the throttle cable pulley to check that the thrott le valve [Al moves 
smoolhly and returns by spring force. 

* If the throttle valve does not move smoothly. replace the carburetor. 



Carburetor 

• Disassemble the carburetor (see Carburetor Disassembly). 
• Clean Ihe carburetor (see Carburetor Cleaning). 
• Check that the diaphragm [A] on the vacuum piston is in good 

condition. 
* If any of Ina diaphragm is nol in good condition. replace them. 

• Check the plastic tip [AJ of Ihe floal valve needle [B]. II should be 
smooth, wi thout any grooves, scratches. or tears. 

* lIthe plastic tip is damaged Ie], replace Ihe needle. 
• Push Ihe rod [01 in the c ther end of the float valve needle. and then 

release it [E], 
* If the rod does not spring Qut, replace the float valve needle. 

• Check Ihe tapered portion [AJ of the pilot screw [BI lor wear or 
damage. 

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

• Check that the vacuum piston [AJ moves smoothly in the carbure tor 
body. The surface 01 the piston must not be excessively worn. 

* II the vacuum piston does not move smoothly, or il it is very loose in 
the carburetor body, replace the piston and/or the carburetor. 
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Carburetor 

Coolant Valve Inspection 

To avoid burns, do not remove the coolant valve when the 
engine Is still hot. Walt until it cools down. 

• Remove the right air cleaner housing (see this chapter). 
• Remove the coolant valve (AI on the engine right side. 
• Inspect the coolant valve at room temperature. 
* If the valve is closed, replace the valve with new one. 
o To check valve opening, just blow through the valve. 

Carburetor [BI 
Front [C] 

Valve Closing Temperature (lor reference) 
Standard: 70"e (158°F) or more at 25 kPa (0.25 kg/em' , 3.6 psi) 

Coolant Filter Cleaning 
o Before winter season starts. clean the coolant filler [AI in the 

carburetor system. 

To avoid burns, do not remove the coolanl 
Is still hot. Walt until it cools down. 

• Remove: 
Fuel Tank (see this chapter) 
Surge Tank (see this chapter) 

• Remove coolant fi lter [AJ from the cooling hoses in the carburetor 
system, 

Filter Housing [B] 
Filter Assembly ICI 
Front {DJ 

• Blow dirt and sediment off the filter with compressed air. 

Inlet Manifold Removal 
• Remove: 

Carburetor (see this chapter) 
Inlel Manifold BoilS [Aj 

• Remove the inlet manifold [B] and a·rings [C]. 
Front [DJ 

© 
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Carburetor 

Inlet Manifold Installation 

CAUTION 

Each O-ring on the inlet manifold must be fitted into the groove 
snugly in the cylinder head. Otherwise, the O-ring could be 
damaged. 

• Replace the Q'rings with new one. 
• Apply grease to the O-rings, and fi! them inlo the cylinder head 

grooves. 
• Lay the lower air cleaner duct between the cylinders. 
• Install the inlet manifold on the inlet flange wi th the manifold bolls. 
• First. tighten all the manifold bolts [A) to a snug fit. 
• Secondary, tighten two lower manifold bolts 10 the specified torque. 
• Finally, tighten two upper manifold bolts to the speci fied torque. 

Front (8) 

Torque· Inlet Manifold Bolts; 12 N·m (1.2 kg.m , 10<1 In.lb) 
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Fuel Pump 

AWARNING 

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 01 Ilame or sparkS: Ihis includes any appliance 
with a pilot tight. 
8e prepared for fuel spillage. 

Removal 
• Remove: 

Fuel Tank (see this chapter) 
Hose [AI 

• Remove the lualliller IS] from Ihe bracket. 

• Remove: 
Fuel Qutlet Hose [e) 
Fuel Pump Conneclor [0] 

• Remove the mounting bolts lEI and take 011 the fuel pump [F]. 

Installation 
• Connect the fuel hose [AJ from the fuel filler 10 the pump fitting marked 

'INLET" (B]. 
• Aun the hoses so they will nOI be kinked or stretched. 
• Inslall the fueli!!ler [CJ so that the arrow ID] on it shows the fuel now 

from the fuel tank to the luel pump; the flange [E) faces rearward. 
FrOflt [FJ 

Fuel Filter Inspection 
• Visually inspect the luel l ilter. 
* II the filter is clear with no sIgns of dirt or other contamination, it is 

OK and need not be replaced. * If the filter is dark or looks dirty, replace II. Also, check the rest of the 
fuel system for contamination. 

A 



Air Cleaner 

Element Removal 
• Remove: 

Screw [AI and Washer 
Left Air Cleaner Cover [BI 
Front (C] 

• Remove the element [AI. 
• Push a clean. lint-free towel into the lower air cleaner duct to keep 

dirt or other foreign material from entering. 

If dirt or dust Is allowed to pass through into the carburetor, 
the throttle become sluck, accident. 

CAUTION 

If dirt gets through Into the engine, excessive engine wear and 
possibly engine damage wilt occur. 

Element Cleaning and Inspection 

NOTE 
J In dusty areas. the element should be cleaned more frequently than 

the recommended Interval. 
After riding through rain or on muddy roads. the element should be 
cleaned immedia tely. 

• Remove the air cleaner element (see Element Removal). 
• Clean the element by tapping it lightly 10 loosen dust. 
• Blow away the remaining dust by applying compressed air [AI from 

the inside 10 the oulside (from the clean side to the dirty side). 
• Visually check the element for tears or breaks and check the sponge 

gasket [81 also. 
* If the element or gasket has any tears or breaks, replace the element. 

Left Air Cleaner Housing Removal 
• Remove: 

Fuel Tank (see this chapter) 
Surge Tank (see this chapter) [AI and Screw IBI 
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Air Cleaner 

• Remove: 
Air Cleaner Element (see Air Cleaner Element Removal) 
Air Cleaner Base Bolt [AI and Screws IB) 
Tapping Screws leI 

• Remove the air cleaner base 101 and pull out the evaporative emission 
hose (Camornia Model), 

Front lEI 

Right Air Cleaner Housing Removal 
• Remove: 

RighI Air Cleaner Cover [AI 

• Remove: 
Air Cleaner Base Boils and Screws [AI 

• Loosen the duct clamp screw 181. 
• Remove the air cleaner base [CJ and pull out the engine breather 

hose [01. 

NOTE 
Be careful no/ /0 lose the air cleaner base mounting nuts fAj. 

Righi Air Cleaner Housing Installation 
• Inslall the right air cleaner housing. 
• Fit the rubber duel [AJ onlO the carburetor. 
• Install the duct clamp IBI as shown. 
• Tighten the clamp screw so that the tab opening IC] is 7.5 "" 8.5 mm . 

Top (01 
Torque· Air Cleaner Base Holder Boll s: 9.8 N.m (1.0 kg·m. 87 In·lb) 

Air Cleaner Bese Boils: 9.8 N m (1.0 kg·m. 87 in· lb) 
AI, Cleaner Base Screws: 2.2 N·m (0.22 kg·m. 19 in.lb) 
Air Cleane, Cover Screws: 6.9 N m (0.7 kg·m, 61 in-Ib) 

A 



Air Cleaner 

Lower Air Cleaner Duct Removal 
• Remove: 

Right and left Air Cleaner Housing (see this chapter) 
Carburetor (see this chapter) 
Right and left Air Cleaner Base Holders [A] 
Inlet Manifold (see this chapter) 
Front [B] 

• Pull out the vacuum valve hose Irom the air cleaner duct. 

• Remove: 
Both Air Cleaner Base Mounting Nuts [AJ 
lower Air Cleaner Duct IB] 
Front [C] 

Surge Tank Removal 
• Remove: 

Fuel Tank (see this chapter) 
• Unscrew the surge tank screw [B]. 
• Remove the O-ring. 
• Push down and move the surge tank [A] righl 10 cleaner the holder. 

then remove the surge tank. 

Surge Tank Installation 
• Be sure to install the O-ring [A] (see Inlet System). 

Special Tool- Surge Tank Screw; 6.9 N·m (0.70 kg·m, 61 In-Ib) 
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Fuel Tank 

Fuel Tank Removal 

AWARNING 
Gasoline Is extremely flammable and can be explosive under 
certain conditio ns. Turn the ignition switch OFF. 00 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. 

CAUTION 

For California model, if gasoline, solvent, water or any other 
liquid enters the canister, the canister's vapor absorbing 
capacity Is greatly reduced. II the canIster does become 
contaminated, replace it with a new one. 

• Turn the fuel tap !Al to the OFF position. 

• Remove: 
Fuel Hose IB) 

• Remove: 
Front Seat (see Frame chapler) 

• Unscrew the bolt {AJ, push the meter unit [81 forward a little. and take 
it off. 

• Remove: 
Fuel Tank Bolls (AJ 
Fuel Level Sensor Connector 
Fuel Tank 
Evaporative Emission Hoses (California Model) 

• Drain Ihe fuel tank as follOWS: 
) Place a suitable container under the fuel tank. 

Turn the fuel tap to the RES position to drain the fuel into a container. 



Fuel Tank 

Fuel Tank Installation 
• Read the above WAR NING. 
• Route the hoses correctly (see General Information chapter). 
• Check the rubber dampers [Aj on the frame. * If the dampers are damaged or deteriorated, replace them. 
• Be sure to install the rubber dampers in place. 
• Be sure the hoses are clamped securely to prevent leakage. 

• Connect the lead connectors. 
o Be sure to connect the fuel level sensor connector [AI. 
• Install the meter unit (see Electrical System chapter). 

Front [BI 

Fuel Tank and Cap Inspection 
• Visually inspect Ihe gasket [Aj on Ihe tank cap lor any damage. 
* Replace the gasket if it is damaged. 
• Remove the luel tank and drain it. 
* Check to see if the breather pipe [BJ in the tank is not clogged. 
* If the breather pipe is clogged, blow the breather free with com· 

pressed air. 
* 1/ the tank cap breather is clogged, replace the tank cap. 

CAUTION 

00 nol apply compressed air to the air vent holes [e] In the 
tank cap. This could damage and clog the labyrinth In the cap. 

Front [01 

Fuel Tank Cleaning 

AWARNING 
Clean the tank In a well·ventilated area, and lake care that 
there are no sparks or lIame anywhere near the working area. 
Because of the danger of highly flammable liquids, do not use 
gasoline or low-flash point solvent 10 clean the lank. 

• Remove the luel tank and drain It. 
• Pour ·some high-flash point solvent into the fuel tank and shake the 

tank to remove dirt and fuel deposits. 
• Pour a high·flash point solvent through the tap in all lever positions. 
• Pour Ihe solvent out of the tank. 
• Remove the fuel tap [AJ from the tank by taking out of Ihe bolts [8] 

wi th washers. 
• Clean the fuel tap filler screens in the solven\. 
• Dry the lank and the screens wi th compressed air. 
• Install the fuel tap on the tank. 
• Install the fuel tank (see Fuel Tank Installation). 
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Fuei Tank 

Fuel Tap Removal 
• Remove the fuel tank and drain it. 
• Remove the tap bolts [AJ with nylon washers and take out the fuel 

tap. 

Fuel Tap Installa lion 
• Be sure the O·ring is In good condition to prevent leakage. 
• Be sure 10 clamp the fuel hoses to the tap to prevent leakage. 
• Be sure Ihe nylon washers are In good condition to prevent leakage. 
o Do not use steel washers In place of the nylon washers. because 

they will nol seal the bolts properly and fuel will leak. 

Fuel Tap Inspection 
• Remove the fuel tap. 
• Check the fuel tap !liter screen [AJ for any breaks or deterioration. * II the fuel tap screens have any breaks or are deteriorated. they may 

allow dirt to reach the carburetor, causing poor running. Replace the 
luel tap. 

• If Ihe fuel tap leaks. or allows fuel to flow when it is at OFF position. 
replace the damaged gasket IB] or O.ring tel. 
Torque · Fuel Tap Plale Scraws: 0.8 N·m (0.08 kg m, 7 1n·lb) 



Evaporative Emission Control System 

The Evaporative Emission Control System for CaUlornia Model routes 
luel vapors from the fuel system into the running engine or stores 
the vapors in a canister when the engine is slopped. Although no 
adjustments are required. a thorough visual inspection must be made 
at the intervals specified by the Periodic Maintenance Chart. 

Parts RemovaVlnslallarion 

AWARNING 
Gasoline Is ell:tremety flammable and can be explosive under 
certain condllfons. Turn the Ignition switch OFF. Do not 
smoke. Make sure the area Is well-ventilated and free from 
any source of flame or sparks; th is Includes any appliance 
with a pilot light. 

CAUTION 

If gasoline, solvent, waler or any other liquid enters the 
canister. the canIster 's vapor absorbing capacity Is greally 
reduced. If the canister does become contaminated, replace It 
with a new one. 

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

• Connect the hoses according to the diagram of the system (see Cable, 
Wire, and Hose Routing section in the General lnformalion chapter). 
Make sure they do not gel pinched or kinked. 

• Route hoses with a minimum of bending so that the air or vapor will 
not be obstructed. 

• Be sure to plug the return hose to prevent fuel spill ing before fuel 
tank removal. 

When removing the fuel tank, be careful not to spill the 
gasoline through the return hose. Spilled fue l Is hazardous. 

* It liquid gasoline lIows into the breather hose, remove the hose and 
blow It clean with compressed air. 

Hose Inspection (Periodic Inspection) 
• Check that the hoses are securely connected. 
• Replace any kinked, deteriorated or damaged hoses. 

Separator Inspection (Periodic Inspection) 
• Disconnect the hoses from the liquid/vapor separator. and remove the 

separator from the motorcycle. 
• Visually Inspect the separator for cracks and other damaged. 
* It the separator has any cracks or is badly damaged, replace it wllh 

a new one. 
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Evaporative Emission Control System 

Separator Operation Test 

AWARNING 

Gasoline Is extremely flammable and can be explosive under 
certain condlt/ons. Turn the Ignition switch OFF. 00 not 
smoke. Make sure the area Is well-ventitated and free from 
any source of flame or sparks; this includes any appliance 
with a pilot light. 

• Remove the front seat and lett side cover (see Flame chapter). 
• Connect the hoses 10 the separator. 
• Disconnect the breather hose from the separator, and inject about 20 

mL of gasoline [AI into the separator !S1lhrough the hose fitting. 
• Disconnect the fuel relurn hose Ie] from the fuel lank [D) 
• Run the open end of the return hose into the container level with the 

tank top IE). 
• Starllhe engine, and let it idle. 
* If the gasoline In the separator comes out of the hose. the separator 

works well . If it does not. replace the separator with a new one. 

Canister Inspection (Pedodic Inspection) 
• Remove the lell side cover (see Frame chapter). 
• Remove the canister, and disconnect the hoses from the canister. 
• Visually inspect the canister for cracks and other damage . 
... lithe canister has any cracks or bad damage. replace it with a new 

one. 

NOTE 
The canister is designed to work well through the motorcycle's life 
without any maintenance if it is used under normal conditions. 



COOLING SYSTEM 3-1 

Cooling System 
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Exploded View 



Exploded View 

1. Coolant Air Bleeder Bolt 
2. Thermostat 
3. Radiator Cap 
4. Radiator 
5. Water Pump Impeller 
6. Radiator Drain Bolt 
7. Radiator Fan Switch 
8. Water Temperature Switch 
9. Water Pump Drain Bolt 

10. Coolant Filter 
11 . Housing 
12. Coolant Valve 
13. Clamp 
lh: Lett-hand Threads 
55: Apply silicone sealant. (Kawasaki Bond: 56019·120) 
Tl: 2.5 N·m {O.2S kg·m, 22 in·lb) 
T2: 7.8 N·m (0.80 kg.m. 69 hlb) 
T3: 18 N·m (1.8 kg·m. 13.0 ft·lb) 
T4: 9.8 N·m (1.0 kg·m, 87 in·lb) 
T5: 7.4 N·m (0.75 kg.m. 65 in-Ib) 
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Coolant Flow Chart 

Permanent type antifreeze is used as a coolanllO protect the cooling system from rust and corrosion. When the engine 
starts. the water pump lurns and the coolant circulates. 

The thermostat Is a wax pellel type which opens or closes with coolant temperature changes. The thermostat 
continuously changes Its valve opening to keep the coolant temperature al Ihe proper level. When coolant temperature 
is below 58 .... 52"C. Ihe thermostat closes so Ihat Ihe coolant flow is restricted through the air bleeder hole, causing the 
engine to warm up more quickly. When coolant temperature is more Ihan 58 '" 52' C, Ihe thermostat opens and Ihe coolant 
flows. 

When Ihe coolant temperature goes up beyond 100 ..... 110°C. the radiator fan switch conducts to operate Ihe radiator 
Ian. The radiator fan draws air through the radiator core when there Is not sufficient a ir flow such as at low speeds. This 
increases up the cooling action 01 the radiator. When the temperature is below g7 _ , 03' C, the fan switch opens and the 
radiator fan stops. 

In this way, this system controls the engine temperature within narrow limits where the engine operates most efficiently 
even if the engine load varies. 

The system is pressurized by the radiator cap to suppress boiling and the resul tant air bubbles which can cause engine 
overheating. As the engine warms up. the coolant in the radiator and the water jacket expands. The excess coolant flows 
through the radiator cap and hose to the reserve lank to be stored there temporarily. Conversely, as the engine cools 
down, the coolant In the radiator and the water jacket contracts. and the stored coolant flows back to the radia tor from the 
reserve tank. 

The radiator cap has two valves. One is a pressure valve which holds the pressure in the system when the engine 
is running. When the pressure exceeds 0.95 ... 1.25 kglm2 , the pressure valve opens and releases the pressure to the 
reserve lank. As soon as pressure escapes, the valve closes, and keeps the pressure at 0.95 _ 1.25 kglm2. When the 
engine cools down, another small valve (vacuum valve) in the cap opens. As the coolant cools, the coolant contracts to 
from a vacuum in the system. The vacuum valve opens and aHows the coolant form the reserve tank to enter the radiator. 



Coolant Flow Chart 

¢: Cold Coolant 

.. : HOT Co ol ant 

1. Water Pump 

2. Water Jackel 

3. Cylinder Head 

4. Water Pipe 
5. Water Hose 

6. Radiator Cap 

COOLING SYSTEM 3-5 

7. Thermostat 

8. Reserve Tank Hose 

9. Radialor 
10. Radiator Fan 

II . Front 
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Specifications 

Coolant provided when shipping: 

Type (recommended) Permanent type anlifreeze (soft water and ethylene glycol plus corrosion 

and rust inhibitor chemicals for aluminum engines and radiators) 

Color Green 

Mixed ra tio Soft water 50%, coolant 50% 

Freezing point - 3S?C (- 31°F) 

Total amount 2.3 L (reserve tank full level including radiator and engine) 

Radiator Cap: 

Relief pressure 93 ", 123 kPa (0.95 '" 1.25 kg/mO!, 14 .... 18 psi) 

Thermostat: 

Valve opening temperature 58 ", 62· C (136 .... 144°F) 

Vallie full opening lift 8 mm or more @9SJ C (203°F) 

Special Tools· Bearing Driver Sel: 57001-1129 
Bearing Remover Shah: 57001 ·1265 
Beering Remover Head, 0 10 x 4112: 57001·1266 

Sealant· Kawasaki Bond (Silicone Sealant): 56019-120 



Coolant 

Coolant Deterioration Inspection 
• Remove the right side cover (see Frame chapter). 
• Visually inspect the coolant [AI In the reserve lank. 
* If whitish cation-like wafts are observed, aluminum parts in the cooling 

system are corroded. If the coolant is brown, iron or sleel parts are 
rusling. In either case, flash the cooling system. 

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

Coolant Level Inspection 

NOTE 
o Check the level when the engine is cold (room Of ambient 

temperature). 

• Check the coolant level In the reserve tank wi th the motorcycle held 
upright. The coolant level should be between the FULL level and the 
lOW level (In the photo. the right side cover has been removed for 
clarity). 

Front [AJ 
Reserve Tank [BJ 
FULL Level [CI 
LOW Level [OJ 

* If the coolant level is lower than the LOW level. remove the right side 
cover and the reserve tank cap then add coolant to the FULL level. 

CAUTION 

For 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. In 
an emergency, soft water can be added, but the diluted coolant 
must be returned to the correct mixture ratio within a lew days. 
If coolant must be added often, or the reserve tank has 
run completely dry, there is probably leakage In the cooling 
system. Check the system for leaks. 

Coolant Draining 

AWARNING 

To avoid burns, do not remove the radiator cap or try to change 
the coolant when the engine Is still hot. Wait unt il it cools 
down. 
Coolant on tires will make them slippery, and can cause an 
accident and injury. 
Imm~diately wash away any coolant that spills on the frame, 
engine, wheels, or other painted parts. 
Since coolant is harmful to the human body, do not use for 
d rinking. 
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Coolant 

• Place a container under the radiator drain bolt tAl, then remove the 
drain bolt. 

• Remove the meter unit on the luel tank (see Electrical System 
chapter). 

• Remove the radiator cap (AI In two steps. First turn Ihe cap 
counterclockwise to the first stop. Then push and turn it further in 
the same direction and remove Ihe cap. 

'J The coolant will drain from the radiator and engine. 

• Remove the water pump drain plug (AI. The remaining coolant will 
drain from the water pump IB1. 

) Place a suitable conduit under the drain hole of the pump cover. The 
conduit leads to a suitable container. 

• Remove : 
Right Side Cover (see Frame chapter) 
Reserve Tank 801ls 

• Turn over Ihe reserve tank (AI. remove the hose (81. and pour the 
coolant Into a suitable container. 

Coolant Filling 
• nghten the drain bolt at the bottom 01 the radiator. 

Torque· Radiator Drain Bolt: 7.4 N·m (0.75 kg m, 65 in·lb) 

• Fill the radiator up to the liller neck (AI with coolant, and install the 
radiator cap. 

NOTE 
Pour in the coolant slowly so that it can expel the air from the engine 
and radiator. 

• Fill the reserve tank up to the FUll level with coolant. and install the 
cap. 



Coolant 

CAUTION 

Salt or distilled water must be used with the antifreeze (see 
Specifications in this chapter) in the cooling system. 
If hard water is used in the system, it causes scales accumu
lation in Ihe water passages , and considerably reduces the 
efficiency of the cooling system. 

Water and Coolant Mixture Retio (when shipping) 
Soft Weter 50 % 

Coolant 
Freezing Point 

Total Amount 

50 % 
- 3SQ C (_ l1 eF) 

2.3 L 

NOTE 
o Choose a suitable mixture ratio by referring to the coolant manu

facturer's directions. 

• Bleed the air from the cooling system using the air bleeder bolt [AI. 
• TIghlen the air bleeder bolt. 

Torque - Coolent Air Bleeder Bolt: 7.8 N·m (0.80 kg·m. 69 In·lb) 

Front lBI 

• Bleed Ihe air from the cooling system while the engine is running. 
- Start the engine wi th the radialor cap removed and run It until no 

more air bubbles [AI can be seen in the coolant. 
Tap Ihe radialor hoses 10 force any air bubbles caught inside. 

C SlOp the engine and add coolant up 10 Ihe radiator filler neck. 
• Install the radiator cap. 

• Remove Ihe reserve tank cap. 
• Fill the reserve tank up to the FULL level [AI with coolant and install 

the cap. 

CAUTION 

00 nol add more coolant above the FULL level . 

• Install the right side cover. 
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Coolant 

Pressure Testing 
• Remove the meIer unit (see Electrical System chapter). 
• Remove the radiator cap, and install a cooling system pressure tesler 

!AI on the radiator Iiller neck [B). 

NOTE 

Wei (he cap sealing surfaces with waler or coolant to prewnl 
pressure leakage. 

• Build up pressure in the system carefully until the pressure reaches 
123 kPa (1.25 kg/em2, 18 psi), 

CAUTION 

During pressure testing, do not exceed the pressure for which 
the system Is deSigned. The maximum pressure is 123 kPa 
(1.25 kg/cm2, 18 psi). 

• Watch the gauge for at least 6 seconds. 
* lithe pressure holds steady, the system is all right. * If the pressure drops and no external source is found, check for 

internal leaks. Droplets in the engine oil Indicate internal leakage. 
Check the cylinder head gasket and the water pump. 

• Remove the pressure tester, replenish the coolant, and install the 
radiator cap. 

Cooling System Flushing 
Over a period 01 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. If Ihis accumulation is 
nol removed. il will clog up the water passage and considerably reduce 
the efficiency of the cooling system. 
• Drain Ihe cooling system (see Coolant Draining). 
• Fill the cooling system wi th !resh waler mixed with a flushing 

compound. 

CAUTION 

Do not use a lIushlng compound which is harm/ulto the alu· 
minum engine and rad iator. Carefully follow Ihe inslructions 
supplied by Ihe manulaclurer ollhe cleaning product. 

• Warm up the engine, and run II at normal operaling temperature for 
about len minutes. 

• Stop Ihe engine, and drain the cooling system. 
• FlIl the syslem wilh fresh water. 
• Warm up Ihe engine and drain the system. 
• Repeatlhe previous two steps once more. 
• Rilihe system with a permanent type coolant and bleed the air from 

the system (see Coolant Riling). 



Water Pump 

Water Pump Removal 
• Drain the coolant (see Coolant Draining). 

• Remove: 
Water Hose (A] 

• Remove: 
Water Pump Cover Bolts [A] 
Water Pump Cover [B] 

• Remove: 
Impeller Bolt [A] 
Impeller [B] 

NOTE 
U The impeller bolt has left-hand threads. Turn the boll clockwise 

and remove it. 

Water Pump Installation 
• There are aluminum washers [AI on each side of the bracket (8). 

Replace them wi th new ones when installing. 

Torque - Water Pump Cover Bolts: 9.8 N·m (1.0 kg·m, 81 in·lb) 

• Fit the idle adjusting screw [e] onto the bracket. 
• Inserl Ihe pump inlel hose nutill the hose end [D] touches the Waler 

outlet [HI. 
Pump Inlet Step (E] 

• Install the clamp [F] so that the clamp end is 10 - 13 mm (G] apart 
from Ihe wal er outlet. This prevents coolant leakage from the hose 
end. 

• Tighten: 
Torque - Hose Clamp Screws: 2.5 N.m (0.25 kg·m. 22 In·lb) 
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Water Pump 

Water Pump Inspection 
• Check the water pump drainage outlet hose [A] at the bottom of the 

water pump for coolant leakage. 
* II the mechanical seal is damaged, the coolant leaks through Ihe seat 

and drain through Ihe passage. Replace the mechanical seal. 

• Visually inspect the impeller [AJ. 
* If the surface Is corroded, or if the blades are damaged. replace the 

impeller. 

Mechanical Seal Replacement 
• Remove Ihe water pump Impeller (see Water Pump Removal), 
• Pry Ihe mechanical sealliange off with a small chisel [AJ. 
• Pull the mechanical seal oul 01 the right crankcase with needle nose 

pliers. Discard Ihe mechanical seal. 

CAUTION 

Be carelul not to damage the water pump shalt, O-ring, and 
the Inner sea ling surface of the crankcase. 

NOTE 

Since the replacement mechanical seal has an adhesive coared 
blJdy. do not apply a liquid gasker to the exterior surface 01 the 
bOOr 

• Press [AI the mechanical seal [SI by using a suitable 28 mm socket 
[CJ and a bearing driver [0] until its flange touches the step [E]. 
Gap{F] 

Special Toot. Beerl1'19 Driver Set: 57001 ·1129 

* Jr the coolant stili leaks through the dl13inage outlet passage. the seal 
and ball bearings is probably damaged. Replace Ihe mechanical seal. 
ball bearings, and oil seal by splitting the crankcase. 

• Split the crankcase (see CrankshaftITl13nsmission chapter). 
• Remove the water pump impeller. 
• Pull out the water pump shatllrom the inside of the right crankcase. 
• Take the bearing [AI out of the right crankcase. using the bearing 

rel1'\OV9r. 

Special Tools· Bearing Remover Shaft : 57001-1265 [Bj 
Bearil'l9 Remover Head:, ¢10 x t/l12: 57001·1266 [e j 

B 
c 
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Water Pump 

• Using a thin-bladed screwdriver, pry out the oil seal. 
• Press out the mechanical seal [AI and ball bearing [B) from the inside 

of the right crankcase with the bearing driver set [e). 

Special Tool- Bearing Driver Set: 57001-1129 

o Be sure to replace the mechanical seal, oil seal, and ball bearings 
with new ones because Ihese parts will be damaged by removal. 

• Apply plenty of high temperature grease to the oil seal lips. 
• Apply oil to the outer circumference of the 011 seal. 
• Press the oil seal [A] inlo the hole from the inside of the right 

crankcase wi th the bearing driver set so that the spring side of the 
seal lips is toward the inside of the crankcase. 

Special Tool - Bearing Driver Set: 57001 -1129 

• Press the oil seal in until the seal end is even with step [B] of the hole 
as shown. 

o Use the bearing driver which has a larger diameter than the oil seal. 

CAUTION 

Do not block the coolant drainage oultet passage [e] with the 
011 seal by pressing II too far into the cover. 

• Press in each ball bearing [0 ] with its manufacturer's mark facing out 
until it bottoms out. 

• Press [AI the mechanical seal [B] by using a suitable 28 mm socket 
[C] and a bearing driver [0] until its flange touches the step [E]. 

Gap [F] 
• Install the water pump shaft from the inside of the right crankcase. 

Special Tool- Bearing Oriver Set: 5700 1-1129 

• Clean both sliding surfaces of a new mechanical seal with a high
flash point solvent (e.g. ethyl alcohol), and apply a li tlle coolant to 
the sliding surface to give the mechanical sea l inilia"ubrication. 

• Apply coolant to the surface of Ihe rubber seal [AJ and sealing seat 
[B), and press the rubber seal and sealing seat into the impeller by 
hand until the seat bottoms oul. 

• Tighten the waler pump Impeller bolt by turning the bolt counterclock
wise. 

Torque - Water Pump Impeller Bolt: 9.8 N·m (1.0 kg·m, 87 In·lb) 
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Radiator 

AWARNING 
The radiator fan is connected directly to the battery. The ra
diator fan may start even If the Ignition switch Is off. NEVER 
TOUCH THE RADIATOR FAN UNTIL THE RADIATOR FAN CON· 
NECTOR IS DISCONNECTED. TOUCHING THE FAN BEFORE 
THE CONNECTOR IS DISCONNECTED COULD CAUSE INJURY 
FADM THE FAN BLADES. 

Radiator Removal 
• Drain the coolant (see this chapter). 

• Remove: 
Fuel Tank (see Fuel System chapter) 
Radiator Fan Molor Connector [AI 
Radiator Hoses 

• Remove the mounting boll [AJ. 
• Lift up the radiator to clear the s toppers. 
• Remove Ihe radiator. 

CAUTION 

Do nollouch Ihe radialor core. This could damage the radiator 
fins, resulting In loss of cooling efficiency. 

• Remove: 
Radiator Fan Bolts IA] 
Radiator Fan IBJ 

Radiator Installation 
• Be sure to install the radiator fan ground lead terminal [AJ. 



Radiator 

Radiator Inspection 
• Check the radiator core, 
• II there afe obstructions 10 air flow. remove them. * Jf the corrugated fins [AI are deformed, carefully straigh ten them. 
* If the air passages 01 the radialor core are blocked more than 20% 

by unremovable obstructions or irreparably deformed fins, replace the 
radiator with a new one. 

CAUTION 

When cleaning the radiator with steam cleaner, be careful of 
the following to prevent radiator damage. 
Keep the steam gun [AJ away more than 0.5 m (8 ] from the 
radiator core. 
Hold the steam gun perpendicular \0 the core surface. 
Run the steam gun following the core fin direction . 

Radiator Cap Inspection 
• Check the condition of the top and bottom valve seals al tha radiator 

cap. 
* If anyone of them shows visible damage, replace the cap. 

Bottom Valve Seal [AJ 
Top Valve Seal rBJ 
Valve Spring [el 

• Instali lhe cap [AJ on a cooling system pressure tester [Bj, 

NOTE 

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

• Watching the pressure gauge. pump Ihe pressure lester to build 
up the pressure until the relief valve opens: the gauge hand flicks 
downward. Stop pumping and measure leak time at once. The relief 
valve must open within the specified range in the table below and the 
gauge hand must remain within the same range at least 6 seconds. 

Radiator Cap Relief Pressure 
Standard: 93 ", 123 kPa (0.95 '" 1.25 kglcm2, 14 '" 18 psi) 

for 6 seconds 

* (I the cap holds 100 much pressure, or if the cap cannot hold the 
specified pressure, replace it with a new one. 

COOLING SYSTEM 3-15 

(9 OK 
( Parpend l cul .. ) 

A A 

® 
(Obi i qu. ) 

A 

B c 



3-16 COOLING SYSTEM 
Radiator 

Radiator Filler Neck Inspection 
• Check the radiator tiller neck for signs of damage . 
• Check the condition of the top and bottom sealing seats (A] in the 

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



Thermostat 

Thermostat Removal 
• Remove: 

Surge Tank (see Fuel System chapter) 
Coolant : Drain about 200 mL 
Four Hoses [AI 
Bracket 801ls [B] 

• Remove the thermostat housing [C] along with the bracket. 

• Remove the screws [AI, take otf the cap [8]. and lake out Ihe 
thermostat. 

Thermostat Installation 
• Install the thermosta t [AJ in Ihe housing so that the air bleeder hole 

IB] is on top. 
• InSlall a new O-ring into Ihe housing . 
• Fill the radiator with coolant (see Coolant Filling). 

Thermostat Inspection 
• Remove the thermostat, and inspect the thermostat valve at room 

temperature. * If the valve is open, replace the valve with a new one. 
• To check valve opening temperature, suspend the thermostat in a 

container of water and raise the temperature of the water. 
The thermostat rAJ must be completely submerged and must not 
touch the contaIner sides or bottom. Suspend an accurate thermome
ter [B] in the water. II must not touch the container. either. 

* If the measurement is out of the range. replace the thermostat. 

Thermostat Valve Opening Temperature 
58· ..... 62°C (136 ..... 144' Fj 
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Hose 

Hose Installation 
• Install the hoses and pipes being careful to follow bending direction 

or diameter. Avoid sharp bending, kinking, flattening, or twisling. 
• Install the clamps [AI as near as possible to the hose end to clear 

the raised rib or the fitting. This will prevent the hoses trom working 
loose. 

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

Torque - Hose Clamp Screws: 2.5 N·m (0.25 kg·m, 22 In·lbJ 

Hose Inspection 
• Visually inspect the hoses for signs of deterioration. Squeeze the 

hoses. A hose should not be hard and brittle, nor should II be soli or 
swollen. 

• Replace any damaged hoses. 



ENGINE TOP END 4-1 

Engine Top End 

Table of Contents 

Exploded View ......................................................... .4·2 Removal ............... ............................................ 4-22 
Specifications..... . ........ , .... 4-5 Installation.... . ............................. ......... . .. 4-22 
Clean Air System .. , ................................................... 4-8 Inspection .... ..... ........ .......................... . ........ 4-22 

Air Suclien Valve Removal ............. .4-8 Cylinder Head.. ... ...... .. .......... .. .. ................. . .. .4-24 
Air Suction Valve In5Iallallon ............................... 4-8 Cylinder Compression Measurement.. ............. 4-24 
Air Suction Valve Inspection (Periodic Inspectlon)4-8 Removal .. ....... ...................... .............. ......... ..... 4-25 
Vacuum Switch Valve Removal ..... ...................... 4-9 Installalion................. ... .. ... .. ... ................ . .... .4-25 
Vacuum Switch Valve Inslallallon ................... ..... 4-9 Valves ................ .................. ..................... 4-26 
Vacuum Switch Valve Test ................... . . .4·9 Valve Clearance Adjuslment ........................... 4-26 
Clean Air System Hose inspection .................. 4-' 0 Valve Removal ... ... .. ............. ..... ... .................. .... 4-26 

Camshaft Chain TensionaL ................................... 4-11 Valve Installalion ............. .................................. .4-26 
Removal .............. .... ... ..................................... .4·11 Valve Guide Removal ............... .......... ...... ....... 4-26 
Installation. . .............. ...................... .4·11 Valve Guide Installation... ........................ . .... 4-26 

Rocker Case Cover .... ................ ........... ........ .......... 4·13 Valve· lo-Guide Clearance Measurement ......... 4-27 
Removal..... ........ .... . ................................ .4·13 Valve Seat Inspection. ............. . ..... .. .4-27 
Installation ........................................ ............... .4·13 Valve Seat Repair. .. ............... . ......... 4-28 
Assembly ....... ............. .... ....... .. . ... ... 4·13 Cylinders, Piston .......... . ...... 4-32 

Rocker Case ............ ... ......... ..................... ..... ........ .4·14 Cylinder Removal ............................................ 4·32 
Removal. .......................................... .4-14 Piston Removal ......... ............. ..... ........ .. ............ 4-32 
Instal1al ion............... . ... ..... .............. .4-14 Cylinder, Piston Installalion............. . ....... .4-32 
Rocker Arm Assembly .............. .......... ...... ..... .. . 4-16 Cylinder Wear .... .......... ...................................... 4-34 

HLA (Hydraulic Lash Adjuster) ... ... ........... 4-17 Piston Wear .............................. ......................... 4-35 
HLA Removal..... ........................ . ............... .4-17 Piston/Cylinder Clearance .... ........ ..... ......... ...... . 4-35 
HLA Air Bleeding ........ ..... . ... .4-17 Cylinder Boring and Honing ...................... ....... 4-35 
HLA Installation ............. . ... ......... ..... ..... ... ... 4-17 Piston Ring, Piston Ring Groove Wear. .. . .. .4-36 
Inspection .. ............ . .................. .... 4-17 Piston Ring Groove Widlh .............................. .4-36 

Camshafts.......... ......... .. ....... . ......... ............ ....... . 4-18 Piston Ring Thickness ...... ....... .......... ..... ......... .4-36 
Removal ........ ........................ ... ...... ....... : ........... 4-1 8 Piston Ring End Gap ..................... .... ...... ..... .... A -36 
Instatlation... . ......................................... .4-18 Mufflers ........ ........ ........... ... .... ................ ...... ...... ... .. .. 4-37 
Camshaft Sprocket Inslallalion ............... ........... 4-20 Front and Rear Exhaust Pipe RemovaL .... ....... 4-37 
CamshaltiRocker Case Wear.... . ............ 4-20 Right Silencer Removal .... ..................... ...... ... ... 4-38 
Front Camshaft Chain Removal ................... .... 4-21 Left Silencer Removal ....................................... 4·38 
Rear Camshaft Chain RemovaL ........... ........... .4-21 Chamber Removal .. ..................................... 4-38 
Camshaft Chain Wear .. ................... ................. . 4-21 Muffler Inslallalion ... ............................. ............. 4-38 

KACR (Kawasaki Automatic Compression Release)4'22 



4-2 ENGINE TOP END 
Exploded View 

AD: Apply adhesive. 

EO; Apply engine oit to the threads and seating surface 01 12 mm nuts. 

G: Apply grease. 

S: Follow the specific tightening sequence. 

S5; Apply silicone sealant (Kawasaki Bond: 56019-120). 

T1 : 12 N·m (1.2 kg·m. 104 in·lb) 

T2: 8.8 N'm (0.90 kg·m, 78 in·lb) 

T3: ,,12 mm, 78 N·m (8.0 kg,m, 58 ft·lb) 

T4: ,,8 mm, 25 N·m (2.S kg·m. 18.0 ft·lb) 

T5: 7.4 N·m (0.75 kg.m, 65 in·lb) 



Exploded View 

1. Rear Exhaust Pipe 

2. Front Exhaust Pipe 

3. Left Silencer 

4. Right Silencer 

5. Chamber 
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M: Apply molybdemum disulfide grease. 

R: Replacement Parts 

Tl : 25 N·m (2.5 kg.m, 18.0 ft.lb) 

T2: 6.9 N·m (0.70 kg·m. 61 in·lb) 
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Exploded View 

1. Coolanl Drain Botts 

2. MeA UM 

3. "R" marked side faces up. 

4. MRW marked sIde laces up. 

5. Arrow points to the fronl . 

EO: Apply engine oil. 

L: Apply a non-permanent locking agent. 

A: Replacement Parts 

S: Follow the specific tightening sequence. 

Tl : 9.8 N·m (1.0 kg·m, 87 in.lb) 

T2: 20 N·m (2.0 kg-m , 14.5 It·lb) 

T3: 4.9 N·m (0.50 kg.m, 43 In.lb) 

T4: 15 N'm (1.5 kg-m . 11.0 ft ·lb) 

T5: 25 N·m (2.5 kg.m, 18.0 fHb) 



Specifications 

Item 

Clean Air System: 
Vacuum switch valve closing pressure: 

CamshaHs: 
Cam height: Exhaust 

Inlet 
Camshaft , camshaft cap clearance ,..,25 

"' 17 
Camshaft journal diameter. ,',25 

Camshaft bearing inside diameter. '.~25 

CamshaU journal diameter, , ,~ 17 

Camshalt bearing inside diameter, ,', 17 

Camshaft runout 
Camshaft chain 20-lInk length 
Aocker arm inside diameter 
Aocker shaft diameter 
KACA operating engine speed 

Cylinder Head: 
Cylinder compression usable range; 

Front cylinder 

Aear cylinder 

Cylinder head warp 
Valve: 

Valve clearance 
Hydraulic lash adjuster leak down lime 
Valve head Ihk:kness: Exhaust 

Inlet 
Valve stem bend 
Valve stem diameter; Exhaust 

Inlet 
Valve guide inside diameter: Exhaust 

Inlet 
Valvelvalve guide clearance 

(wobble method): Exhaust 
Inlel 

Valve seat cutting angle 

Cam HeIght 

.. oH oO'" • 

Cam Height [AJ 
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Standard Service Limit 

Open - Close 49.4 .... 57.4 kPa ---
(370 ..... 430 mm Hg) 

33.36 '""- 33.47 mm 33.26 mm 
33.48 .... 33.60 mm 33.38 mm 
0.020 '""- 0.062 mm 0.15mm 

0.016 .... 0.055 mm 0.14 mm 
24.959 ..... 24.980 mm 24.93 mm 
25.000 .... 25.021 mm 25.08 mm 
16.966 .... 16.984 mm 16.93 mm 
17.000 .... 17.021 mm 17.08 mm 
TIA 0,02 mm or less TIA 0.1 mm 
127.0 .... 127.36 mm 128.9 mm 
16.000 .... 16.018 mm 16.05 mm 
15.966 .... 15.984 mm 15.94 mm 
345 - 30 r/min (rpm) -- -

345 ..... 590 kPa ---
(3.5 ,.... 6 kglcm2 , 50 .... 85 psi) 
@300 rlmin (rpm) 
755 _ 11 80 kPa ---
(7.7 .... 12 kglcm2 , 109 ... 171 psi) 
@300 r/min (rpm) by electric starter 

--- 0.05 mm 

Non-adjustable (Auto adjuster) -- -
5 - 10sec ---
0.9 ..... 1.1 mm 0.7 mm 
0.9 ..... 1.1 mm 0.5 mm 
TIA 0.01 mm or less TIA 0.05 mm 
6.955 _ 6.970 mm 6.94 mm 
6.965 ..... 6.980 mm 6.95mm 
7.000 ..... 7.015 mm 7.08 mm 
7.000 .... 7.015 mrn 7.08 mm 

0.08 ..... 0.16 mm 0.30 mm 

0.05 '""- 0.13 mm 0.27 mm 
45 , 32 ', 55~ -- -

Camshaft Journals and Runout 

,)25 mm [AJ 
I" ' 7 mm {8j 

® 
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Specifications 

Item 

Valve seat surface: 

Outside diameter: 

Width: 

Valve spring free length: 

Cylinder, Piston : 
Cylinder Inside diameter 

Piston diameter 

Piston/cylinder c learance 

Oversize piston and rings 

Piston ring/groove c learance: 

Piston ring groove width: 

Piston ring thickness: 

Piston ring end gap: 

Valve Head Thickness 

Valve Head Thickness (A1 
Valve Stem Diameter [BJ 
45 (C] 

Exhaust 

Inlet 
Exhaust 
Inlet 

Outer (EX, IN) 

Inner (EX, IN) 

Top 
Second 

Top 
Second 

Top 
Second 

Top 
Second 

Oil 

Standard Service LImit 

28.9 ... 29.1 mm ---
31.9 ..... 32.1 mm ---
0.5 ... 1.0 mm ---
O.S _ 1.0mm ---
44.76 mm (orange) 43.2 mm 
39.82 mm (orange) 38.3 mm 

102.000 ..... 102.012 mm 102,10 mm 

101 .942 .... 101.957 mm 101 .79 mm 

0.043 - 0.070 mm ---
+ 0.5 mm ---
0.035 ..... 0.070 mm O.17mm 

0.02 ..... 0.06 mm O.16mm 

1.025 .... 1.040 mm 1.12mm 

1.21 mm ... 1.23 mm 1.31 mm 

0.97 mm .... 0.99 mm 0.9 mm 
1.17mm _ 1.19mm 1.10mm 

0.30 "- 0.40 mm 0.70 mm 

OAO ..... 0.55 mm 0.85 mm 

0.3 - 0.9 mm 1.2 mm 

Valve Stem Bend 

".t." .. , • 



Specifications 

Special Tools - Fork 011 l evel Gauge: 57001·1290 
Spark Plug Wrench, Hel{ 18: 57001·1024 
Compression Gauge: 57001-221 

Compression Gauge Adapter, M12 x 1.25: 57001-1018 
Valve Spring Compressor Assembly: 57001·241 
Valve Spring Compressor Adapter, ';'28.2: 57001-243 

Valve Guide Arbor, ",7: 57001·163 
Valve Guide Reamer, ';'7: 57001·162 

Valve Seat Cutler Holder, </>7: 57001-1126 
Valve Seet Cutter Holder Bar: 57001·',28 
Valve Seat Culler, 45· - ¢35: 57001-1116 

Valve Seat Culler, 32" - .;.35: 51001-1121 
Valve Seat Culter, 32< - 033: 57001·1199 
Valve Seat CUller, 55" - <,!I 3S: 57001-1247 

Piston Ring Compressor Grip: 57001-1095 
Piston Ring CompreSSor Bait. 9 95 "" ';'108: 57001·1358 
Piston Pin Puller Assembly: 57001-910 

Piston Pin Puller Adapter : 5700'-'211 
He~agon Wrench, Hex 27: 57001-1210 

" Compression Gauge Adapter: 57001-1183 can also be used. 

Sealant - Kawasaki Bond (Silicone Sealant): 56019-120 
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Clean Air System 

Air Suction Valve Removal 
• For rear air suction valve removal. remove the rear exhaust pipe (see 

this chapter). 
• Remove the hose (AJ. 
• Unscrew the mounting bolts IB) and remove the rear air suction valve 

cover [C]. and the Ironl air suction valve cover [0]. 
• Remove the air suction valve. 

Front IE1 

Air Sue/ion Valve Installation 
• Replace the gasket with a new one. 
• Install each air suction valve so that its wider side [AJ of the reed 

faoos leh. 

Torque - Air Suction Valve Cover Bolts: 7.4 N m (0.75 kg-m, 6S In-fb ) 

Front Air Suction Valve (B1 
FrantiC) 

Air Suction Valve Inspection (Periodic Inspection) 
• Visually Inspect the reeds for cracks, folds, warps, heat damage, or 

other damage. 
* If there is any doubt as to the condition of the reeds [A). replace the 

air suction valva as an assembly. 
• Check the reed contact areas [Bl of the valve holder for grooves, 

scratches, any signs of separation from the holder. or heat damage. 
* II there is any doubt as to the condition 01 the reed contact areas, 

replace the air suction valve as an assembly. 
• II any carbon or OTher foreign particles have accumulated between 

the reed and the reed contact area, wash the valve assembly clean 
with high-flash point solvent. 

CAUTION 

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

o 

B B o A 



Clean Air System 

Vacuum Switch Valve Removal 
• Remove the surge tank (see Fuel System chapter). 
• Pull off the hoses [AJ and lake oul the vacuum switch valve [81. 

Fron t [C] 

Vacuum Switch Valve Installation 
• Install the vacuum switch valve (A] so that the air hole [8J faces 

downwards. 
• Aoule the hoses correctly (see Genera l Information chapter). 

Front {C] 

Vacuum Switch Valve Test 
• Remove the fuel tank (see Fuel System chapter). 
• Remove the vacuum switch valve. 
• Connect a commercially available vacuum gauge [AI and syringe [8] 

(or fork oil 191/91 gauge) to the vacuum hoses as shown. 

Special Tool- Fork Oil Level Gauge: 5700\ -1290 

Air Flow Ie] 

• Gradually raise the vacuum (lower the pressure) applied to the 
vacuum switch valve, and check the valve operation. When the 
vacuum is low, the vacuum switch valve should permit air to flow. 
When the vacuum raises to valve closing pressure, it should stop air 
fl ow. 

Spring [A] 
Diaphragm [S] 
Valve [e) 
Orifice [OJ 
Secondary air nows rEj. 

* If the vacuum switch valve does not operate as described. replace It 
wi th a new one. 

NOTE 
To check air flow through the vacuum switch valve. just blow through 
the air cleaner hose. 

Vacuum Switch Valve Closing PreS9ure (Open - Close) 
Standard: 49.4 .... 51.4 kPa (370 ...., 430 mm Hg) 

Vacuum [AI 
Secondary air cannot flow [B]. 
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Clean Air System 

Clean Air System Hose Inspection 
• Be certain that all the hoses are routed without being lIattened 

or kinked, and are connected correctly to the air cleaner housing, 
vacuum switch valve, carburetor and air suction valve covers. 

* If they are not. correct them. Replace them if they are damaged. 



Camshaft Chain Tensioner 

Removal 

CAUTION 

This is a non-return type cam chain tensioner. The push rod 
does not return to its original position once It moves out to 
take up camshaft chain slack. Observe all the rules listed 
below: 
When removing the tensioner, do not take out the mounting 
bolls only halfway. Retightening the mounting bolts from 
this position could damage the tensioner and the camshaft 
chain. Once the bolts are loosened, the tensioner must be 
removed and reset as described In "Camshaft Chain Tensioner 
Installation ", 
00 not turn over the crankshaft while the tensioner is removed. 
ThIs could upset the cam chaIn timing, and damage the valves. 

• For the front chain tensioner, remove the lower air cleaner duct and 
left air cleaner base holder (see Fuel System chapler). 

• For the rear chain lensioner, remove the rear exhaust pipe (see this 
chapter). 

• Loosen the lockboll [AJ and remove the lensioner cap IB]. 
• Remove the tensioner mounting bolts [C] and take off the chain 

tensioner. 

Installation 
• Push the stopper [AJ to release the ratchet and push the push rod IB] 

into the tensioner body. 

• Install the larger spring [AJ. and then the ball bearing assy [B]. 
J Fit the ball bearing assy into the body until 11 bottoms out. using a 

thin-bladed screwdriver. 
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Camshaft Chain Tensioner 

• Screw in the lockbolt [AI finger-tight to hold the ball bearing assy. 
• Install the retainer [B). 

• Install the tensioner body [AI and tighten the mounling bolls [B] to the 
specified torque. 

Torque - Chain Tenslonar Mounting Bolts: 9.8 N·m (1.0 kg·m, 87 in-Ib) 

• Install the smaller spring [AJ and the tensioner cap [81 . 
• TIghten the tensioner cap 10 Ihe specified torque. 

Torque - Chain Tensloner Cap: 20 N·m (2.0 kg·m, 14.5 fI·lb) 

• Loosen the lockbolt [AJ and check to be sure that the larger spring 
clicks, then tighten Ihe lock boll. 

Torque· Chain Tensloner Lockboll: 4.9 N·m (0.50 kg·m, 43 in·lb) 



Rocker Case Cover 

Removal 
• Remove the engine (see Engine RemovaUlnstaliation chapter). 
• Remove the bolts [AJ and lake off the cover [8] from the rocker case. 

• Take out the oil filter springs [AI and HLA oil filters 18J if necessary. 

Installalion 
• Replace the oil filters [AI with new ones. 
• Af ter installing the rocker case, fill the oil reservoir [8J with engine oil. 

• Replace the cover gasket with a new one. 
• Tighten the cover bolts to the specified torque following the tightening 

sequence. 
Dowel Pins [Aj 
Front [8) 

Torque · Rocker Case Cover Bolts: 8.8 N.m (0.90 kg·m, 78 In.lb) 

Assembly 
• Apply adhesive to the rubber dampers [AI and install them on the 

rocker case cOver (8) as shown. 
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Rocker Case 

Removal 
• Remove the engine (see Engine RemovaVlnstallalion chapter). 
• Remove the rocker case covers (see this chapter). 
• Remove the alternator outer cover (see Electrical System chapler). 
• Remove the timing inspection plug and rotor bolt plug. 
• Turn the crankshaft counterclockwise [AJ and align the "F" mark (TOC 

mark for Iront piston) IBJ with the middle of the notch Ie]. 

• Remove the oil hose banjo bolt [Aj. 
• Remove the camshaft chain tensioner (see Camshaft Chain Ten· 

sioner Removal). 
• Remove the rocker case boils [B). smaller nuts [C!, and then larger 

nuts [OJ. 
• Using the pry points IE]. lake the rocker case oul of the cylinder head. 

• Remove the rocker shafts [AI. and lake the rocker arms IBJ OUI of the 
rocker case. 

• Take OUI the olilillers if necessary. 
• Remove the lash adiuster if necessary (see HLA Removal). 

Installation 

CAUTION 

The cylinder head and rocker case are machined In the 
assembled state , so they must be used as a set. Be careful 
not to mix them up for Iront and rear cylinders. 

• Install the rocker arms [AJ and retaining springs tS] on each rocker 
shalt as shown. 
The exhaust rocker arm Ie] on Ihe chain tunnel side is different from 
the others. 

Exhaust Side 101 
Be careful not to lip the rocker arm and not 10 allow the oil 10 leak 
OUI of HLA. 

@ 

t 



Rocker Case 

• Before installing the rocker shaft . be sure the O-rings are in place. 
o Tighten the rocker shafts to the speci fied torque. 

Torque - Rocker Shafts: 25 N·m (2.5 kg·m, lS.0 rt.lb) 

• Apply silicone sealant [A] to the rocker case mating surface and the 
outer circumference of the plugs as shown. 

Sealanl - Kawasaki Bond (Silicone Sealant): 56019-120 

o Do not apply silicone sealant around the camshaft bearing. 
Inlet Side IS} 

• Apply engine oil to both sides of the rocker case '112 mm nuts and 
washers. 

• Tighten the rocker case bolts and nuts temporarily following the 
tightening sequence shown. and then tighten them to the speci fied 
torque. 

Torque - Rocker Case Nuts ¢ 12 mm: 18 N·m (8.0 kg·m. 58 fj.lb) 
Rocker Case Nuts ¢ 8 mm: 25 N·m (2.5 kg·m, 18.0 It·lb) 
Rocker Case Bolts ¢6 mm: S.8 N·m (0.90 kg·m, 78 In·lb) 

Inlet Side [A] 

• Replace the oil filters [A] with new ones. 
• After installing the rocker case. fill the oil reservoir [S] with engine oiL 

• Tighten: 
Torque - 011 Hose Flange Bolts: 9.8 N.m (1.0 kg·m. 87 In·lb) 

• Tighten the cylinder head nuts [Aj and cylinder nuts IS] to the specified 
torque. 

Torque· Cylinder Head Nuts, Cylinder Nuts: 25 N.m (2.5 kg.m, 18.0 
ft·lb) 

Rocker Cases [C] 
Cylinder Heads [DJ 
Cylinders (E] 
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Rocker Case 

Rocker Arm Assembly 
• Prepare a lIal-end bar [A] and a block [8) with a recess [C). 
• Press the oil chamber [OJ into the rocker arm [E] until the chamber 

end is even with the step (F] of the hole. 
o Insta ll Ihe oil chamber as shown for bleeding so that the air bleed 

hole {G] is placed within 120 degrees [HI. 

G 

E 



HLA (Hydraulic Lash Adjuster) 

HLA Removal 
• Remove the rocker case (see this chapter). 
• Remove the rocker arms. 
• Pull the HLA IB) out of the rocker arm [AI with your fingers. 

CAUTION 

Be careful not to damage or deform a lash ad juster by tapping 
it during removal or installation. 
Do not drop the lash adjuster or hit it sharply. If It is damaged, 
the plunger will not operate smoothly. 

HLA Air Bleeding 
• Fill a container with engine oil. 
• Prepare a pin and cut Its needle to 2.1 _ 2.3 mm long [AJ. Grind its 

cutting edge [B] smooth. 
• Push in the check valve of the HLA [DJ with the needle of the pin [C] 

and move the plunger up and down in the oil bath. 

CAUTION 

Do not push the cheek valve In more than 2.1 "" 2.3 mm. 
Pushing too deep may cause the damage of the HLA. 

HLA Installation 
• Check that the HLA plunger is not damaged . 
.. If the plunger does damage, replace the HLA. 

HLA Body {A] 
O-ring [B] 
Plunger Spring [CJ 
Pivot Plunger [D] 
Check Valve [E] 
Check Valve Spring [F] 

• Air-bleed the HLA (see HLA Air Bleeding). 
• Soak a rocker arm [AJ in engine 011. and then insert the HLA [B] into 

the rocker arm, 
o Be careful not to tip the rocker arm having the HLA. and not to allow 

engine oil to leak OUI of the HLA. 

Inspection 
• Remove the rocker arm. 
• Pull the HLA out of the rocker arm with your fingers. 
• Push the plunger of the HLA with your fingers. * If the plunger sinks into the HLA body. repeat the air bleeding 

procedure and then push the plunger. 
* If the plunger sinks into the HLA body again. replace the HLA. 
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Camshafts 

Removal 
• Remove the alternator outer cover (see Electrical System chapter). 
• Remove the timing inspection plug and rotor boll plug. 
• Turn the crankshaft counterclockwise [AI and align the . p mark [BI 

(TOG mark for the Ironl piston) with the middle of the notch [Cj. 

• Remove the front and feaf rocker case covers (see this chapter). 
• Remove the front and fear rocker cases (see this chapter). 
• Remove the camshaft [Bl with the KACR [AI and separate them. 
v Remove the camshaft plug [e). 

• Stuff a clean cloth into the chain tunnel 10 keep any paris Irom 
dropping into the crankcase. 

CAUTION 

The crankshafl may be turned while the camshafts are 
removed. Always pull the chain taul while turning the 
crankshaft. This avoids kinking the chain on the lower 
(crankshaft) sprocket. A k inked chain could damage bolh Ihe 
chain and Ihe sprocket 

Installation 
The front camshaft (AI and fear camshaft [S] are different. The rear 
camshaft has a groove Ie]. 

• Apply engine oil to all cam paris and Journals. 
• !f a new camshaft is to be used. apply a thin coat of mOlybdenum 

disul fide grease 10 Ihe cam surfaces. 

• install the KAeR on each camshaft. 
The front and re'ar KAeR are the same except for Ihe spnng [AJ. The 
rear KAeR has a yellow coating spring. Do nOI confuse the springs. 



Camshafts 

• Check that the "F" mark [A] aligns with the middle of the notch IB] 
(front piston TOC), 

* If necessary. align them. 

• First. Install the fronl camshaft. 
o Engage the Iront camshaft sprocket wi th the camshaft chain as 

shown. 
Timing Marks [AJ 
F mark (8J 
Cylinder Head Upper Surface [C] 
Front [OJ 

o Pull the Iront side (exhaust side) of the chain taut to install the 
camshaft. 

o Install the front chain tensioner (see this chapter). The timing marks 
must be aligned with the cylinder head upper surface. 

• Next. instalilhe rear camshaft. 
o Check to be sure thai the IranI camshaft chain timing is correct. 
o Turn the crankshaf1 counterclockwise [AJ. 

• Align the "R" mark [Aj (TOC mark for Ihe feaf piston) with the middle 
of the notch [BI (310· turn from the front piston TOC). 

• Engage the rear camshaft sprocket with the camshaft chain as shown. 
Timing Marks [AJ 
R Mark IBJ 
Cylinder Head Upper Surface [CJ 
Front [DJ 

oJ Pull the front side (inlet side) of the chain [aut to Install the camshatl. 
• Ins[all the rear chain lensioner (see this chapter). 
• Check the front and rear chain timing again. 
o The timing marks must be aligned with the cylinder head upper 

surface and positioned as shown after chain tensioner installation. 

::J 
::J 
::J 
::J , 
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Camshafts 

• Install: 
Rocker Cases and Rocker Case Covers (see this chapter) 
Timing Inspection Plug 
Rotor Boll Plug 

Torque - Timing In.pectlcn Plug. Aotor Bolt Plug: 1.5 N·m (0.15 kg·m, 
13 In·lb) 

Alternator Outer Cover (see Electrical System chapter) 

Camshaft Sprocket Instal/ation 
• Use the sprocket marked F [el for the front camshaft (AI and the 

sprocket marked R [OJ for the feaf camshaft (BJ. 
• Apply a non-permanent locking agenllo the camshaft sprocket bolts 

and tighten them to the speci fied torque. 

Torque - Camshaft Sprocket Bolts: 15 N.m (1.5 kg-m, 11.0 ft-Ib) 

Camshaft/Rocker Case Wear 
• Cut strips 01 plastigage to journal width. Place a strip on each journal 

paranel to the camshaft installed in Ihe correct position. 
• Measure each clearance between the camshaft and the rocker case 

using plasligage. 

NOTE 
Do nol lurn the camshah when Ihe plastigage is between the 
journal and camshafl cap. 

• Apply engine oil to both sides of Ihe roclter case nuts and washers 
(,, 12 mm). 

• Tighten Ihe rocker case bolts and nuts temporarily following the 
tightening sequence shown, and then tighten them 10 Ihe specified 
torque. 

Torque· Rocker Cite Nuts ¢ 12 mm: 78 N.m (8.0 kg·m, 58 tt-tb) 
Rocker Case Nuts oa mm: 25 N,m (2.5 kg 'm, 18.0 It·lbj 
Rocker Case Bolla 06 mm: 8.8 N·m (0.90 kg.m, 78 In.lbj 

Inlel Side {AJ 

• Remove the rocker case again, and measure the plastigage width 
[Aj to determine the clearance between each journal and the rocker 
case. Measure Ihe maximum plastigage width. 

Camshatl/Rocker Case Clearance 
Siandard: (025) 0.020 _ 0.062 mm 

(0 17) 0.016 _ 0.055 mm 
Serylce Limit:· (025) 0.1 5 mm 

(0 17) 0.1 4 mm 

* If any clearance exceeds the service limit. measure the diameter of 
each camshaft journal with a micrometer. 

Camshaft Journal Diameter 
Standard: (025) 24.959 _ 24.980 mm 

(<.0 17) 16.966 _ 16.984 mm 
Service Limit: (¢25) 24.93 mm 

(¢ 17) 16.93 mm 
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Camshafts 

* If the camshaft Journal diameter Is less than the service limit, replace 
the camshaft with a new one and measure the clearance again. 

* If the clearance still remains out of the limit. replace the cylinder head 
and rocker case. 

CAUTION 

The rocker case and cylinder head are machined in the 
assembled stale, so they must be replaced as a set. 

Front Camshaft Chain Removal 
• Aemove: 

Front Camshaft (see this chapter) 
Alternater Rotor (see Electrical System chapter) 
Alternator Inner Cover (see Electrical System chapter) 
Inside Stalor Coil (see Electrical System chapter) 
Crankshaft Balancer Gear 
Lower Chain Guide 

• Take out the front camshaft chain. 

Rear Camshaft Chain Removal 
• Remove: 

Rear Camshatt (see this chapter) 
Clutch (see Clutch chapter) 
Starter Clutch Gear (see CrankshafVTransmission chapter) 
SIarter Clutch (see CrankshalVTransmission chapter) 
Primary Gear Bol\ (see CrankshafVTransmission chapter) 
Primary Gear (see CrankshaftITransmission chapter) 
Lower Chain Guide 

• Take out the rear camshaft chain. 

Camshaft Chain Wear 
• Hold the chain laut with a force [A] of about 49 N (5 kg, 11 Ib) in 

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

* If any measurement exceeds the service limit, replace the chain. Also, 
replace the camshaft sprockets and the crankshatt when the chain is 
replaced. 

Camshaft Chain 20-lInk Length 
Standard: 127.0 ...... t27.36 mm 
Service Umlt: 128.9 mm 
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KACR (Kawasaki Automatic Compression Release) 

Due to the simplicity 01 the mechanism, no periodic maintenance 
is needed. There are only IWO symptoms of problems with the 
KACR mechanism [AJ; compression is not released during starting. and 
compression is released during running. 

Removal 
• Remove the engine (see Engine Removal/Installation chapter). 
• Remove the camshaft [A1 (see this chapter). 
• Take the KACA unit rB] oul 01 the camshaft. 

Installation 
• Fit the pin [A! into the notch [B]. and Install the KACR IC] onlo the 

camshaft (01. 
n The front and rear KACA are Ihe same except lor the spring. The 

rear KACR has a yellow coaling spring. Do not mix up the springs. 

Inspection 
* II compression Is not released during starling, the weights are at 

running position [AI and not returning to their rest position. 
• Remove the KACR unit. 
• Visually Inspect the spring tBI. * If the spring is damaged. deformed. or missing. replace the spring. 
• Remove the spring and move the weights IC] back (lnd forth. 
* If the weights do not move smoothly all the way, replace the KACR 

unit. Also inspect the exhaust rocker arm lor any damage. and replace 
the rocker arm if necessary. 

Stopper [O[ 
Cam IE[ 



KACR (Kawasaki Automatic Compression Release) 

* II compression is released while the engine is running, the weights 
are at rest position IF] and not swinging out. 

• Remove the spring and move the weights back and forth. 
* If the weights do nol move easily from the retracted position, replace 

the KACR unit. Also inspect the exhaust rocker arm for any damage. 
and replace the rocker arm jf necessary. 
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Cylinder Head 

Cylinder Compression Measurement 

NOTE 

... Be sure the banery is fully charged. 

• Warm up the engine thoroughly. 
• Slop the engine. 
• Remove one spark plug and altach the compression gauge and 

adapter firmly inlO the spark plug hole. Do not remove the other 
spark plug, only the plug lead. 

• For the other cylinder, remove both span< plugs. 

Special Tools· Spark Plug Wrench, Hex 18: 57001 ·1024 [Al 
Compreulon Gauge: 57001-221 [BJ 

Front [OJ 

Compression Gauge Adapter, M12 x 1.25: 57001-1 018 
(e ( 

• Using the staner motor, turn the engine over with the throllie tully 
open unlll the compression gauge stops rising; the compression is 
the highest reading obtainable. 

Cylinder ComprelSlon (Usable Range) 
Front: 345 ... 590 kPa (3.5 ... 6.0 kgleml , 50 ... 85 ps i) 
Aear: 155 _ 1180 kPa (1.1 _ 12.0 kglem2, 109 .... 171 psi) 

0300 rlmln (rpm) 

.... The compression galJQe adapter: 57001- 1183 can also be used. 
• Repeat the measurement tor the other cylinder. 
• Install Ihe spark plugs. 

Torque - Spark Plug.: 18 N·m (1.8 kg·m, 13.0 It·lb) 
The following table should be consulted if the obtainable compression reading is not within the usable range. 

Problem Diagnosis Remedy (Action) 

Cylinder com- Carbon accumulation on piston and cylinder head, and In Remove the carbon deposits and replace 
pression is combustion chamber possibly due to damaged valve stem damaged parts il necessary. 
higher than oil seal and/or damaged piston oil rings (This may be indio 
usable range cated by white exhaust smoke) . 

I/"\Correct cylinder head gasket thickness. Replace the gasket with a standard part. 

Damaged or missing compression release cam spring Replace the spring. 

Compression release weights do not move smoothly. Replace the compression release unit. 

Cytinder com- Gas leakage around cylinder head Replace damaged gasket and check 
pression is cyl inder head warp. 
lower than 

Bad condition 01 valve seating Repair il necessary. usable rMge 
HLA seizure. Replace the HLA. 

Incorrect plstonfcylinder clearance Replace the piston and/or cylinder. 

Piston seizure. Inspect the cylinder and liner and re-
place/repair the cylinder and/or piston as 
necessary. 

Bad condition 01 piston ring andlor piston ring grooves. Replace the piston and/or the piston 
rings. 

Compression release weights do nol move smoothly. Replace the compression release umt. 



Cylinder Head 

Removal 
• Remove: 

Engine (see Engine RemovalJ lnstaliatlon chapler) 
Rocker Cases (see Ihis chapter) 
Camshaft (see Ihis chapler) 
Spark Plugs [AI 
Spark Plug Retainer [BI 

Special Tool - Hexagon Wrench, Hex 27 Ie] : 57001-1210 

C The camshaft chain comes off. 

• Remove the coolant drain plug [AI and drain the coolant. 
• Remove the cylinder head nuts [BJ. 
• Take the cylinder head off the cylinder. 

Ins tallation 
,.. The front cylinder head [AI has an F mark and the rear cylinder head 

[BI has an R mark. Be careful not to mix them up. 
Front IC] 

CAUTION 

The cylinder head and rocker case are machined in the 
assembled slate, so they must be used as a set. 

• Replace the cylinder head gasket with a new one. 
• Tighten the cylinder head nuts temporarily (These nuls are tighlened 

10 the speci fied lorque alter insta!!ing rocker case). 
• Pulilhe camshatt chain [AJ up Ihe chain tunnel. insert Ihe spark plug 

retainer IB] through the chain loop, and tighten it. 

Special Tool - Hexagon Wrench, Hex 27: 57001-1210 IC) 

Torque - Spark Plug Retainer: 12 N·m (1.2 kg·m, 104 in.lb) 
Spark Plugs: 18 N·m (1.8 kg·m, 13.0 fl-lb) 

• Install: 
Camshaft (see this chapter) 
Rocker Cases (see this chapler) 

• TIghlen: 
Torque · Cylinder Head Nuts and Cylinder Nuts : 25 N·m (2.5 kg·m, 18.0 

fHb) 
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Valves 

Valve Clearance Adjustment 

NOTE 

o Since the hydraulic lash adjusters constantly mainta in zero clear-
ance, it is not necessary /0 inspect or adjust the valve clearance. 

Valve Removal 
• Remove the cylinder head (see this chapter). 
• Swing open the rocker arm. 
• Using the valve spring compressor assembly, remove the valve. 

Special Tools - Valve Spr ing Compressor Assembly: 57001·241 [A] 
Va lve Spring Compressor Adapter, 028.2: 57001-243 Ie ] 

Valve Installation 
• Replace the oil seal with a new one. 
• Apply a thin coal 01 molybdenum disulfide grease to the valve stem 

before valve Installation. 
• Install the springs so thaI the closed coil end faces downwards. 

Valve Stem [AJ 
Oil Seal [BJ 
Spring Seats re] 
Inner Spring [OJ 
Outer Spring [EJ 
Retainer (F] 
Split Keepers [G) 
Closed Coil End [HI 

Valve Guide Removal 
• Remove: 

Va lve (see Valve Removal) 
Oil Seal 
Spring Seat 

• Heat the area around the valve guide to 120 .... IS0' C (248 .... 302"F), 
and hammer lighlly on the valve guide arbor [AI to remove the guide 
from the lop 01 the head. 

CAUTION 

0 0 not heat the cvllnder head with a larch. This will warp the 
cylinder head. Soak the cylinder head in all and heat the oil. 

Special Tool· Valve Guide Arbor, 0 7: 57001-163 

Valve Guide Instal/ation 
• Apply oil 10 the valve guide outer surlace before installation. 
• Heat the area amund the valve guide hole to about 120 .... IS0' C {248 

.... 302' Fj (see Valve Guide Removal). 
• Drive 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. 

Special Tool· Va lve Guide Arbor, (>7: 57001·163 

• Ream the valve guide with the valve guide reamer [AI even if the old 
guide is reused. 

Special Tool· Va lve Guide Reamer, 67: 57001-162 



Valves 

Valve-Io-Guide Clearance Measurement 
* If a small bore gage is not available, inspect the valve guide wear by 

measuring the valva to valve guide clearance with the wobble method 
as indicated below. 

• Insert a new valve [Aj into the guide IBI and set a dial gage against 
the stem perpendicular to it as close as possible to the cylinder head 
mating surface. 

• Move the stem back and forth le1 to measure valve/valve guide 
clearance. 

• Repeat the measurement in a direction al a right angle ( 90~ ) to the 
first. 

* !f the reading exceeds the service limit. replace the guide. 

NOTE 
{,; The reading Is not actual va/velva/ve guide clearance (extended 

clearance) because the measun'ng point is above the guide. 

ValveNalvII Guide Clearance (Wobble Melhod) 
ElIhlilusl In let 

Standrd: 0.08 ..... 0.16 mm 
Service Limit: 0.30 mm 

Valve Seat Inspection 

0.05 '" 0.13 mm 
0.27 mm 

• Remove the valve (see Valve Removal). 
• Check the valve sealing surface [AJ belween the valve IB} and valve 

seal [C}. 
, Measure Ihe oulside diameter [DJ ol lhe sealing pattern on the valve 

sea\. 
* If the oUlside diameter Is 100 large or too small. repair the seat (see 

Seat Repair). 

Valve Seating Surface Outside Olameter 
Standard: Exhaust 28.9 '"- 29.1 mm 

Inlet 31.9 .... 32.1 mm 

:) Measure the seat width (E) of the porllon where there is no build-Up 
carbon (while portion) of the valve seat with a vernier caliper. 

Good [F} 
* If Ihe width is 100 wide [GJ. too narrow IHj or uneven [Jj, repair the 

seat (see Valve Seat Repair). 

Valve Seating Surface Width 
Standard: Exhaust , Inlet 0.5 ", 1.0 mm 
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4-28 ENGINE TOP END 
Valves 

Valve Seat Repair 
• Repair the valve seal with the valve seal cuners {A}. 

Special Tools· Valve Seat Cutter Holder, 67: 57001 -112616J 
Valve Seal Cutter Holder Bar: 57001·1128 le I 

[For Exhaust Valve Seat] 
Valve Seal Cutter, 45° - 6 32: 57001-1115 
Valve Seal Cutter, 32° - 6 35: 51001·1121 (or ·1199) 
Vain S •• t Cutter, 5So - 0 35: 57001-1247 

[For Inle, Velve Seal] 
Valve Seat Cutter, 45~ - 0 35: 57001 -111 6 
Valve Seal Culter, 32° _ 0 35: 57001-1121 (or -1'99) 
Valve Seat Cutter, 55· - 0 35: 57001-1247 

* II the manulacturer's instructions are not available, use the following 
procedure. 

Seat Cutter Operation Care: 
1. This valve seal cutter is developed to grind the valve for repair. 

Theretore the cutter must not be used for other purposes than 
seal repair. 

2. Do not drop or shock the valve seat cutter. or the diamond 
particles may fall off. 

3. Do not fail to apply engine oil to the valve seat cutter before 
grinding the seal surface. Also wash 011 ground particles sticking 
to the cutter wi th washing oil. 

CAUTION 

Do not use a wire brush to remove the metal particles Irom the 
culter. It will take off the diamond particles. 

4. Setting Ihe valve seat cutler holder in position. operate the cutler 
in one hand. Do not apply too much lorce 10 the diamond portion. 

NOTE 

Prior 10 grinding. apply engine oil to Ihe cutter and during the 
operation, wash off any ground particles sticking to the cutrer with 
washing 011. 

5. Alter use, wash It wllh 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 (AI represent the 

[ollowing. 
55 ........................................ Cutter Angle tB] 
37.5.·, .................................... Outer Diameter of Cutter (C] 

I' 
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Valves 

Operating Procedures: 
• Clean the seat area carefully. 
• Coat the seal with machinist's dye. 
• Fit a 45" cutter Into the holder and slide it into the valve guide. 
• Press down lighlly on Ihe handle and lurn it right or left Grind Ihe 

seating surface only unlil it is smooth. 

CAUTION 

Do not grind the seat 100 much. Overgrlndlng will sink the 
valve Into the head. IIlhe valve sinks 100 far into the head, it 
will make HLA operation useless, and the cylinder head must 
be replaced. 

Widened Width [AI of engagement by machining with 45° cutter 
Ground Volume [B] by 32° cutter 
32' [el 
Correct Width [0] 
Ground Volume [E] by 55' cutter 
55" [F] 

• Measure the outside diameter of Ihe seating surlace with a vernier 
caliper. * If the outside diameter of the seating surface is too small, repeat the 
45" grind [AJ until the diameter Is within the speci fied range. 

Original Seating Surface [BJ 

NOTE 

u Remove all pirtings or flaws from 45" ground surface. 
After grinding with 45' cutter. apply thin coat of machinist"s dye to 
seating surface. This makes seating surface distinct and 32' and 
5SQ grinding operation easier. 
When the valve guide is replaced. be sure to grind with 45" culler 
for centering and good contact. 

* If the outside diameter of the seating surface is too large. make the 
32 grind described below. * If the outside diameter [AI of the seating surface is wi thin the speci fied 
range. measure the seat width as described below. 

• Grind the seat at a 32" angle [Bl until the seat 0.0. is within the 
speci fied range. 
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Valves 

o To make the 32° grind, til a 32& cutter into the holder. and slide it into 
the valve guide. 

o Tum the holder one tum at a Urne while pressing down very lighlly. 
Check the seal alter each lurn. 

CAUTION 

The 320 cutter removes malerlal very quickly. Check the seat 
outside diameter frequent ly to prevent overgrinding. 

'"'I Aller making the 32 grind, return to the seal O.D. measurement step 
above. 

• To measure the seal width, use a vernier caUper to measure the width 
01 the 45· angle portion of the seal at several places around the seat. 

• II the seat width is 100 narrow. repeat the 45~ grind untit the seal is 
slightly 100 wide, and then return 10 the seat 0 .0. measurement step 
above. 

* If the seat width is too wide, make the 55' grind described below. 
* II the seat width is within Ihe specified range, lap the valve 10 the seat 

as described below. 
• Grind the seat al a 55- angle [AI unlil Ihe seal width is within Ihe 

specified range. 
a To make the 55~ grind, fil 55° CUller inlo Ihe holder, and slide it Into 

the I/alve guide. 
') Turn the holder, while pressing down lightly. 
o After making the 55 grind. return 10 Ihe seat width measurement slep ,_. 

Correct Width [BI 

• Lap Ihe I/alve to the seat, once Ihe seat width and 0.0. are within the 
ranges specifieo above. 

o Put a little coarse grinding compound on Ihe face of Ihe I/alve in a 
number of places around Ihe valve head. 

C' Spin the valll& againSl lhe seal unlil the grinding compound produces 
a smoolh, matched surface on both Ihe seat and Ihe I/all/e. 
Repeal the process with a fine grinding compound. 
Lapper [AI 
Valve Seal IBI 
Valve [C] 

• The sealing area should be marked about in the middle of the valve 
face. 

* If Ihe seal area Is nOI in the right place in Ihe vall/e, check to be sure 
Ihe I/alve Is the correct part. If il is, it may have been fe faced too 
much: replace it. 

• Be sure 10 remove ali grinding compound before assembly. 

A 
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Va lves 

Valve Seat Repair 

+ 
( START ) Machinist's 

I dye on seat 

+ 
4S" Grind 

Tool: 4S" Cutter 
Purpose: make seating area 

smooth and round. 

+ 
Measure Seating Area 0 .0 . 

Tool: Vernier Caliper 
Purpose. check seat 0 .0 . 

against spec. 

Re~ults 
t + + 

I Too smal l I I OK I I Too big I 

+ t 
4SoGrind Machinist's 

Tool: 4S " Cutter dye on seat 

Purpose: increase 0 .0 . of 

+ seat area to spec. 
32° Grind 

Tool: 32° Cutter 
Purpose: reduce 0 .0. 0' 

seat area to spec 

Measure Seat Width 

Tool: Vernier Caliper 
Purpose: check seat width 

against spec. 

Re~ults 

Too narrow OK I Too wide I 
t + 

4SoGrind Machinist's 

Tool: 4S" Cutter aye on seat 

Purpose· increase width of seat 

+ area beyond spec. 
to increase 0 .0 5S·Grind 

Tool: 55" Cutter 
Purpose: reduce seat width 

10 specification. 

Lap Valve 

Tools: Valve Lapper, 
Grinding Compound 

FIN ISHED) Purpose: perfectly match valve 
and seat area; check 
valve head for damage. 



4-32 ENGINE TOP END 
Cylinders, Piston 

Cylinder Removal 
• Remove the cylinder head (see this chapter). 
• Pull out the lront camshaft chain guide [AJ. 
• Remove the cylinder nuts IB[. 
• Tap lightly up the cylinder with a plastic maliet to separate from the 

crankcase. 
• Remove the cylinder base gasket. 

Piston Removal 
• Remove the cylinder block (see this chapter). 
• Place a clean cloth under Ihe pistons and remove the piston pin snap 

rings (AI from Ihe outside of each piston. 

CAUTION 

00 not reuse snap rings, as removal weakens and deforms 
them. They could fall out and score the cyli nder wal l. 

• Using the piston pin puller assembly (special 1001), remove the piston 
pins. 

Special ToolS· P is ton Pin Puller Assembly {AI: 57001·910 
Pis ton Pin Puller Adapter [B]: 51001-1211 

• Remove the piston. 

• Carefully spread the ring opening with your thumbs and then push up 
on the opposite side of the ring [AJ to remove it. 

• Remove the 3-piece oil ring with your thumbs in the same manner. 

Cylinder. Piston Installation 

NOTE 

" 8 new pis/on or cylinder is used. check piston 10 cylinder 
clearance (see Piston/Cylinder Clearance). and use new piston 
ring. 

• Replace the cylinder base gasket [AJ with a new one, and install the 
gaskets aligning the holes with the crankcase water passages [BI. 

• Be sure to instalilhe dowel pins [C). 
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Cylinders, Piston 

o The Irani chain guide tor the front cylinder has an F mark [A] and the 
Iront chain guide for the rear cylinder has an R mark [8J. Be careful 
not to mix up these chain guides since the chain guide for the rear 
cylinder is longer. 

o The front cylinder [AJ has an F mark and Ihe rear cylinder [8J has an 
R mark. Be careful not to mix them up. 

Front [C] 

NOTE 
o The oil ring rails have no "top ~ or "bottom-. 

• Install the 011 ring expander [AJ in the bottom piston ring groove so 
the ends IBJ butt together. 

• Inslalithe oil ring steel rails, one above the expander and one below 
il. 

) Spread the rail with your thumbs, but only enough to tillhe rail over 
the piston. 
Release Ihe rail into the bottom piston ring groove. 

• Do not mix up the top ring and second ring. 
• Install the top ring [Aj so that the "R" mark [B) laces up. 
• Install the second ring [e) so that the "RN" mark [0] laces up. 

• The piston ring openings must be positioned as shown in the figure. 
The openings of the oil ring steel rails must be about 30 ..... 45' [F] of 
angle from the opening ot the top ring. 
Top Ring [AJ 
Second Ring [B] 
011 Ring Steel Rails [e] 
Oil Ring Expander (0) 
Arrow [E) 
Opening Positions [G) 
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Cylinders, Piston 

• The arrow (AI on 9ach piston head must point forward [8]. 

• Fit a new piston pin snap ring Into the side of the piston so that the 
ring opening [A) does not coincide with the slit IBI of the piston pin 
hole. 

e When installing the piston pin snap ring , compress It only enough to 
install I! and no more. 

• Apply engine oil to the cylinder bore, piston ring, and piston skirt. 
• Install the rear cylinder, first. 
C Position the rear piston al TOe. 

• Using the piston ring compressor assembly [A] with the chamfered 
side [B] upward, InslaUthe cylinder block [e]. 

Speeisl Toots - PIston Ring Compressor Grip: 57001-1095 
Plilon Ring Comprellor Belt. 0 95 ..... 0 108: 57001·1358 

• Inslallthe Iront cylinder In the same way. 
o Position the fronl piston at TOC. 

TIghten the cylinder nuts temporarily (These nuts are tightened to the 
specified torque afler installing rocker case). 

Cylinder Wear 
• Since 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 three 
locations (total of six measurements) shown in the figure. 

* II any of the cylinder Inside diameter measurements exceeds the 
service limit, replace the cylinder. 

to mm [AI 
70 mm IB] 
20 mm [Cl 

Cylinder Inside Diameter 
Standard: 102.000 .... 102.0t2 mm. and less than O.Olmm 

difference between any two measurements. 
Service Limit : t 02.10 mm, or more than 0.05 mm 

dillerence between any two measurements. 
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Cylinders, Piston 

Piston Wear 
• Measure the outside diameter [AJ of each piston 5 mm [BJ up from 

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

* If the measurement is under service limit. replace the piston. 

Piston Diameter 
Standard : 101 .942 ", 101.957 mm 
Service Limit: 101.79 mm 

PiS/on/Cylinder Clearance 
• Subtract the piston diameter from the cylinder inside diameter to get 

the pistonfcylinder clearance. 

Piston/Cylinder Clearance 
Standard: 0.043 .... 0.070 mm 

* If the piston/cylinder clearance is less than the speci fied range. use 
a smaller piston or increase the cylinder inside diameter by honing. 

* If the piston/cylinder clearance is greater than speci fied range, use a 
larger piston. 

* If only a piston is replaced, the clearance may exceed the standard 
slighlly. But it must not to be less than the minimum in order to avoid 
piston seizure. 

Cylinder Boring and Honing 
o There is an oversize piston available. The oversize piston requires 

oversize rings. 

Oversize Piston and Rings 
0.5 mm Oversize 

• Before boring a cylinder [AJ. first measure the exact diameter of the 
oversize piston, and then, according to the standard clearance In 
the Specifications. determine the rebore diameter. However, if the 
amount of boring necessary would make the Inside diameter greater 
than 1.0 mm, the cylinder block must be replaced. 

C Cylinder inside diameter must not vary more than 0,01 mm at any 
point. 

; Be wary of measurements taken immediately after boring since the 
heat allecls cylinder diameter. 
In the case 01 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. If the exact figure for the rebored diameter 
is unknown. it can be roughly determined by measuring the diameter 
at the base of the cylinder. 
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Cylinders, Piston 

Piston Ring, Piston Ring Groove Wear 
• Check lor uneven groove wear by inspecting the ring sealing. 
* The rings should Iii perfec1Jy parallel to groove surfaces. II not, 

replace the pis ton and all the piston rings. 
• With the pistOfl rings in their grooves, make several measurements 

wUh a thickness gauge [AI to determine piston ringfgroove clearance. 

Piston RlngIGroove Clearance 
Standard: 

To, 
Second 

0.035 .... 0.070 mm 

0.02 ... 0.06 mm 

Service Limit: 
0.17 mm 
0. 16 mm 

* II the piston ring groove clearance is greater than the service limit, 
measure the ring thickness and groove width as fol!ows to decide 
whether to replace the rings. the piston or both. 

p rs ton Ring Groove Width 
• Measure the piston ring groove width. 
C Use a vernier caliper at several points around the piston. 

Piston Ring Groove Width 
Standard 

Top t .025 _ 1.040 mm 
Second 1.21 _ 1.23 mm 

Service Limit 
1.t2 mm 
1.31 mm 

* If the width of any of the two grooves is wider than the service limit 
at any point, replace the piston. 

Piston Ring Thickness 
• Measure the piston ring th ickness. 
u Use a micrometer to measure at several points around Ihe ring. 

Piston Ring Thickness 
Standard 

To, 
Se<:ond 

0.97 _ 0.99 mm 
1.17 _ 1.19 mm 

Service Limit 
0.9mm 
1.10 mm 

* If any of the measurements is less than the service limit on either of 
the rings, rep/ace all the rings. 

NOTE 
When using new rings in 8 used piston, check for uneven groove 
wear. The rings should fit perfectly parallel to the groove sides. If 
not. rep/ace the piston. 

Piston Ring End Gap 
• Place the pIston flng [A) inside the cylinder. using the piston to locate 

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

• Measure the gap [8) between the ends of the ring with a thickness 
gauge. 

Piston Ring End Gap 
Standard 

Top 0.30 _ 0.40 mm 

Second 
Oil 

0.40 _ 0.55 mm 
0.3 _ 0.9 mm 

Service limit 
0.70 mm 
0.85 mm 
1.2mm 

• If the end gap of either ring is greater than the service limit. replace 
all the rings. 



Mufflers 

a serIous burn, do not remove the mufflers when the 
Is sillt hoi. Wait until the mufflers cool down. 

Front and Rear Exhaust Pipe Removal 
• Loosen the clamp bolts [AI on the rear exhausl pipe cover (BI. 
• Detach Ihe upper clamp [CI by sliding it up. 
• Detach the lower clamp [01 by sliding II up. 
• Remove the rear exhaust pipe cover. 

Front lEI 

• Loosen the clamp bolt [AJ and remove the lower cover [BI. 

• Remove the right chamber bolt [Aj. 
• Remove the front exhaust pipe holder nuts [BJ. 
• Loosen Ihe front exhaust pipe clamp boll [C]. 
• Take oHlhe fronl exhausl pipe [OJ. 

• Remove the rear exhaust pipe holder nuts [AI. 
• Loosen the rear exhaust pipe clamp bolt [BJ. 
• Take off the rear exhaust pipe [C]. 
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Mufflers 

Right Silencer Removal 
• Remove: 

Righi Saddlebag (see Frame chapter) 
Rear Exhaust Pipe Cover (see above) 
Silencer Bolls [Aj 
Silencer Clamp Botl IBJ 

• Remove the right silencer le1. 

Left Silencer Removal 
• Remove: 

Left Saddlebag (see Frame chapter) 
Silencer Bolts [A] 
Silencer Clamp Bol! (B] 

• Remove the left silencer Ie]. 

Chamber Removal 
• Remove: 

Front and rear exhaust pipes 
Right and Left Silencers (see this chapter) 
Righi and Left Chamber Bolls rAJ 

• Take out the chamber [BJ. 

Muffler Instaffation 
• Replace the exhaust pipe holder gasket with new ones. 
• Tighten the exhaust pipe cover clamp screws [A] with ils head inclined 

at 50 10 horizontal as shown. This prevents the screw from touching 
ground when banking. 

Exhaust Pipe [BI 

Torque· Exhaust Pipe Cover Clamp Screw. : 6.9 N·m (0.70 kg m, 61 

i" ·lb) 

• First. lighten all the bolts and nuts to a snug fit. 
• Secondary. tighten tha exhaust pipe holder nuts evenly 10 avoid 

exhaust leakage. 
• Finally, tighten the rest 01 the mounting bolts and clamp bolts securely. 
• Thoroughly warm up the anglne, walt until the engine coots down. 

and retigh ten all the clamp bolts. 
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Exploded View 
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Specifications 

Item Standard 

Clutch Fluid 

Grade D.O.T. 4 

Brand (recommended) Castrol Girllng-Universal 

Castrol GT (LMA) 

Castrol Disc Brake Fluid 

Check Shock Premium Heavy Duty 

Clutch Lever Position No. 1 (10 suit rider) 

Clutch Lever Free Play Non-adjustable 

Clutch 

Clutch spring free height 4.3 mm 

Spring plate free play 0.30 ..... 1.30 mm 

Friction and steel plate warp 0.2 mm or less 

Special Tools · Inside Circllp Pller': 57001·143 
Searing Dr iver Sel: 57001 ·129 

Service Limit 

---

5-way adjustable 

---

4mm 

-- -
0.3 mm 



Clutch Lever 

The adjuster has 5 positions so that the clutch lever position can be 
adjusted to suit the operator's hand. 

Position Adjustment 
• Push the lever forward and turn the adjuster [AI to align the number 

with the arrow mark [BJ on the lever holder. 
o The distance from the grip to the lever is minimum at Number 5 and 

maximum at Number 1. 
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Clutch Fluid 

Fluid Level Inspection 
• Check that the brake fluid level in the clu tch reservoir Is between the 

lower [AI and the upper [B]levellines. 

NOTE 
o Hold the reservoir horizontal when checking clutch fluid level. 

* If the flu id level is lower than the lower level line, fil l the reservoir to 
the upper level line in the reservoir. 

AWARNING 
Change the fluid in the clutch line completely if the fluid must 
be refilled but the type and brand of the fluid that already Is In 
the reservoir ate unidentified. 
Alter changing the fluid, use only the same type and brand 
of fluid thereafter. Mixing different types and brands of fluid 
lowers the fluid boiling point and could cause the clutch to 
be ineffective. II may also cause the rubber clutch parts to 
deteriorate. 

Recommended Clulch fluid 
Grade: D.O.T. 4 Heavy Duly Brake Fluid 

Brand: Caslrol Glrling·Unlversal 
CasIrol GT (LMA) 
Caslrol Disc Brake Fluid 
Castrol Shock Premium Heavy Duly 

NOTE 
v Since the clutch fluid is the same as the brake fluid, refer to Brake 

Fluid Section In the Brakes chapter for further details. 

Torque· Clutch Reservoir Cap Screws; 1.5 N·m (0.15 kg·m, 13 In·lb) 

Clutch Fluid Changing 
• Level the clutch 11uid reservoir and remove the reservoir cap. 
• Remove the alternator outer cover and the rubber cap Irom the bleed 

valve on Ihe clu tch stave cylinder. 
• Attach a clear plastic hose to the bleed valve and run the other end 

of the hose Into a container. 
• Fi ll the reservoir with fresh fluid. 
• Change the clutch flu id as follows, 

Open the bleed valve [A], using a wrench. 
Pump tl1e clutch lever and hold 11 [B]. 
Close the bleed valve [C], 
Release the clu tch lever [DJ. 

Repeat this operation until fresh fluid comes out from the plastic hose 
or the color ot the fluid changes. 
Check the fluid'ievel in the reservoir often , replenishing it as neces· 
sary. 

NOTE 
If the fluid in the reservoir runs completely out any time during fluid 
changing. the bleeding operation must be done over again from the 
beginning since air will have entered the line, 

_!W;!:II:tc _ 

~OffIUld. 



Clutch Fluid 

• After changing the Ituid, check the clu tch for good clutch power and 
no fluid leakage. * If necessary. bleed the air from the lines (see Bleeding Ihe Clutch 
Line). 

• Remove the clear plastic hose. 
• Install the reservoir cap. 
• TIghten Ihe bleed valve, and install Ihe rubber cap. 

Torque· Clutch Reservoir Cap Screws: 1.5 N·m (0.15 kg·m, 13 In·Jb) 
Clutch Slave Cylinder Bleed Valve: 7.8 N.m (0.80 kg·m, 69 

in·lb) 

Bleeding the Clutch Line 
• With the reservoir cap off, slowly pump the clu tch lever several times 

until no air bubbles can be seen rising up through the fluid from the 
holes at the bottom of Ihe reservoir. This bleeds the air from the 
master cylinder end of the line. 

NOTE 
o Tap the clutch hose lightly going from the lower end to the upper 

end and bleed the air off at the reservoir. 

• Al1ach a clear plaslic hose to Ihe bleed valve on the clulch slave 
cylinder. and run the other end ollhe hose into a container. 

• Bleed the clutch line as follows: 
Pump the clu tch lever a few times until it becomes hard and then 
hold il applied [AJ. 
Quickly open and close the bleed valve [8}. 
Release tna clutch lever [C]. 
Check the fluid level in the reservoir otien, replenishing it as 
necessary. 

NOTE 
1 If the fluid fn the reservoir runs completely out any lime during 

bleeding, the bleeding operation must be done over egain from the 
beginning since air will have entered the line. 

o Repeat this operation until no more air can be seen coming out into 
the plastic hose. 

_ r\'WiWIH_ 
~Of fIUid . 

Torque' Clutch Reservoir Cap Screws: 1.5 N·m (0. 15 kg·m, 13 In·lb) 
Clutch Slave Cylinder Bleed Valve: 7.8 N·m (o.ao kg·m, 69 

in·lb) 
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Clutch Master Cylinder 

Clutch Master Cylinder Removal 
• Disconnect the starter lockout switch connector [A]. 
• Draw out the clutch flu id from the reservoir wi th a means like the fork 

oil level gage. 

• Remove the banjo bolt [AJ to disconnect the clutch hose from the 
master cylinder. 

• Unscrew the clamp bolts IS]. and take oft the master cylinder Ie] as 
an assembly with the clu tch reservoir, clu tch lever. and starter lockout 
switch installed. 

CAUTION 

Clutch flu id quickly ruins painted surface; any spilled fluid 
should be completely washed away Immediately. 

Clutch Master Cylinder Installation 
• Sel lhe clutch master cylinder [AJ 10 match its mating lace [BI to the 

punch mark [e) of the handlebar. 

The master cylinder clamp must be installed wi th the rear view mirror 
boss [AJ upward. 

• Tighten the upper clamp bolt IBJ first. and then the lower clamp bolt 
[C]. There will be a gap at the lower part of the clamp after tightening. 

Torque - Clutch Master Cylinder Clamp Bolt9: 9.B N.m (1 .0 kg·m. 87 

in·lb) 

• Use a new flat washer on each side of the clu tch hose fitting. 
• Tighten the clutch hose banjo ball. 

Torque - Clutch Hose Banjo Bolt: 25 N·m (2.5 kg·m. lB.O It·fb ) 

• Replenish the clutch fluid Into the reservoir and bleed Ihe clutch line 
(see Bleeding Il;Ie Clutch Line). 

• Check that the clutch line has proper fluid pressure and no fluid 
leakage. 



Clutch Master Cylinder 

Clutch Master Cylinder Disassembly 
• Remove the master cylinder. 
• Remove the reservoir cap and diaphragm, and pour the clutch fluid 

into a container. 
• Unscrew the locknut and pivot bolt. and remove the clutch lever. 
• Pull the dust cover out of place, and remove the circlip. 

Speclel Tool · Inside Circtip Pliers: 57001 ·t43 

• Pull out the primary cup [AJ . piston assembly [B]. and return spring 
[C]. 

CAUTION 

Do not remove the secondary cup from the piston since 
removal will damage it. 

Clutch Master Cylinder Assembly 
• Before assembly. clean all parts including the master cylinder with 

clutch fluid or alcohol. 

CAUTION 

Use only disc brake/clutch fluid, Isopropyl alcohol , or ethyl 
alcohol , for cleaning parts. Do not use any other flu id for 
cleaning these parts. Gasoline, motor oil, or any other 
petroleum dlstilate will cause deterioration of the rubber parts. 
Oil spilled on any part will be difficult to wash oft completely, 
and will eventually deteriorate the rubber used In the cy linder. 

• Apply clutch fluid to the parts removed and to the inner wall of the 
cylinder. 

• Take care not to scratch the piston or the inner wall of the cylinder. 
• Install the push rod wi th the dust seai filted into the groove. 
o The push rod round end must be faced inwards. 

Torque· Clutch Lever Pivot Bolt: 1.0 N·m (0. 10 kg·m, 9In· lb) 
Clutch Lever Pivot Bol t Locknut: 5.9 N·m (0.60 kg·m. 52 in·lb) 

• Install the clutch master cylinder (see this chapter). 

Clutch Master Cylinder Inspection 
• Disassemble the clutch master cylinder. 
• Check that there are no scratches. rust or pining on the inside of the 

master cylinder [A1 and on the outside of the piston [B] 
* If the master cylinder or piston shows any damage. repiace them. 
• Inspect the primary cup [C] and secondary cup [D]. 
* 11 a cup is worn, damaged, softened (rolted). or swollen. the piston 

assembly should be replaced to renew the cups. 
• II fluid leakage is noted at the clu tch lever, the piston assembly should 

be replaced to renew the cups. 
• Check the dust cover lor damage. 
• II it is damaged. replace It. 

• Check Ihat Ihe relief and supply porls are not plugged. 
* 11 the small relief port becomes plugged, the clutch will drag. Blow 

the paris clean with compressed air. 
• Check the piston return spring lor any damage. 
* II the spring is damaged, replace it. 
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Clutch Slave Cylinder 

Removal 
• Remove: 

Alternator Outer Cover (see Electrical System chapter) 
Banjo Boll (A) 
Clutch Slave Cylinder Boils IB) 
Slave Cylinder Ic} 

CAUTION 

Immediately wash away any clutch fluid that spills. It may 
damage painted surfaces. 

• Pertorm the following If the clutch slave cylinder Is to be removed but 
not disassembled. 

CAUTION 

If the clutch slave cylinder Is removed and left alone, the piston 
will be pushed oul by spring lorce and the clutch fluid will drain 
out. 

u Remove the clutch slave cylinder with the pipe InstaHed. 
o Push [A] the piston Into the cylinder as far as it will go. 

o Apply the clu tch lever [A1 slowly and hold it with a band IB]. 

NOTE 

.... Holding lhe clutch lever keeps the piston from coming OUI. 

Installation 
• Replace the spacer [AJ of the clutch slave cylinder with a new one. 
• Install the spacer so Ihat lhe stepped side [BI faces outward. 
• Apply a non-permanent locking agent 10 the threads of the clutch 

slave cylinder bolts [C]. 
• Finger tighten Ihe clu tch slave cylinder bolts. 
• Remove the band from the clu tcn lever and release the clutch lever. 

• Tighten the slave cyfinder bolts [AJ. 
• Replace the washers on each side of the clutch hose fitting with new 

ones. 
• Tighten Ihe banjo bolt IBlto the specified torque. 

Torque - Clutch Pipe Banjo Boll: 25 N·m (2.5 kg.m. 18.0 1I·lb) 

• Check Ihe ftuld level in the master cylinder reservoir. and bleed the 
air in the clutch line. 

• Check the clutch operation. 

D 
® 

A 



Clutch Slave Cylinder 

Disassembly 
• Loosen the banjo bolt {AI at the clutch pipe lower end. and tighten it 

loosely. 
• Unscrew the slave cylinder bolts [B] and detach the slave cylinder 

with the pipe installed from the engine. 
• Pump the clutch lever unlil the pistoo comes oul 01 the cylinder. 
• Unscrew the banjo bolt and remove the slave cylinder ICI. 

CAUTION 

Immediately wash away any clutch fluid Ihat spills. II may 
damage painted surfaces. 

NOTE 
If the clutch slave cylinder is removed and left a/one, the piston will 
be pushed out by spring force. 

• Remove: 
Spring 
Fluid Seal 

Assembly 

CAUTION 

Aeplace the f luid seal with a new one if it was removed Irom 
the piston. 

• Apply clutch fluid to the outside of the piston and the lIuid seal. 
• Install the Iluid seal as shown. 

Cylinder [AJ 
Piston [91 
Fluid Seal (CJ 
Spring (OJ 
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Clutch 

Clutch Cover Removal 
• Drain the engine 0[1 (see Engine Lubrication System chapter). 

• Remove: 
Front Exhaust Pipe [Aj (see Engine Top End chapter) 
Oowntube [8 ] (see Frame chapter, but remove Ihe downtube with 
the right lootpeg and rear master cyllnder leh installed) 

• Unscrew the seventeen cover bolts [AI. 
• Using the pry points {B], take the cover off Ihe crankcase. 

NOTE 

Do not remov& the damper cOYer fC}, 

Clutch Removal 

NOTE 
Use an air Impact wrench for clutch removal. 

• Remove the clvlCh cover (see this Chapter). 
• Remove the retainer [AJ and lake the operating plale [BJ QUI 01 the 

clutch assembly. 

• Unscrew the clu tch hub nut [AI by using an air impact wrench. 

• Take the clutch spring plate [AI. clutch spring 18], and Ihe clutch spring 
holder Ie] 01,11 ol lhe clutch hub. 

• Take the back torque limiter springs [DI. friction/sleel plates lEI. and 
the outer hub IF] OUI of the clulch housing. 



Clutch 

• Take the Inner clutch hub [A]. collar IBI. washer [C) and clutch housing 
(01 out of the crankcase. 

• Pull the needle bearing {Aj, sleeve (B]. and thrust washer [C) of! the 
drive shaft. 

Clutch Installation 
* When replacing anyone of the following parts. check the spring plate 

free play (see Clutch Plate Replacement) , 
Spring Plate [AI 
Friction Plates [BJ 
Steel Plates [C] 

• When installing the clutch housing, mesh the oil pump drive gear [A) 
with the ail pump gear [BJ so that the pump gear turns smoothly. 
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Clutch 

CAUTION 

If new dry sleel plates and frictIon plates are Installed, apply 
engine oil to the surfaces of each plale to avoid clutch plale 
seizure. 

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

• First. install the friction plates except the lasl plate, fitting their tangs 
in the deeper grooves [AI. Next, Install the last Inclion plate {BJ in the 
shallower grooves [C!. 

• Apply grease 10 the back torque limiter springs [AJ and install them 
on the spring holder [BJ as shown. 

• TIghten the clutch hub nul [AI to the specified torque whUe holding 
the primary gear boll (8J. 

Torque · Clutch Hub Nul: 145 N m (15.0 kg-m. ttO ft ·lbj 

• Squeeze the clutch lever slowly and hold it with a band while pushing 
[Al tha spring plate pusher IB] into the clu tch hub. 

Clutch Inner Hub Disassembly 
• Using a press [AI. and a suitable bearing driver [B]. push the damper 

spring holder Ie] to remove Ihe retainer [D]. 

Spec::ial Tool· Bearing Driver Set: 51001-1129 



Clutch 

• Remove: 
Retainer [AJ 
Spring Holder rS] 
Damper Spring [e] 
Spring Holder [OJ 
Spacer [El 
Damper Cam [F] 
Inner Clutch Hub [GJ 

Spring Plate Free Play Measurement 
Insufficient clu tch free play will cause the engine braking effect to be 

more sudden, resulting In fear wheel hop. On the other hand, if the free 
play Is excessive. the clutch lever may feel "spongy" or pulsate when 
pulled. 

CAUTION 

Take care not 10 damage the drive shafl. 

• Hold an extra drive shaft [A] steady wi th a vise and insleUthe clutch 
parts on an extra drive shaft 

o Do not install the back torque limiter springs [81 and the operating 
plate [G]. 

o TIghten the clutch hub nut [C] to about 29 N·m (3 kg·m, 22 fHb) of 
torque to seat the clutch plates closely. 

• Unscrew the hub nUl, then lake the spring holder [E}, operating plate, 
and the clulch spring [OJ out of the housing. 

C Reinstall the clutch spring plate IF). 

• Reinstall the spring holder [AJ and lighten Ihe hub nut [Bjlightly. 
• To measure the free play. Install Ihe dial gage [OJ against the clutch 

spring plate [C]. 
• Set the reading of the gage ~O". 
• Turn [EJ the clu tch housing right and left. The difference IF) between 

the highesl and lowest gage readings is the amount at free play. 

Spring Ptate Free ptay 
Usable Range: 0.30 '" 1.30 mm 
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Clutch 

Clutch Plate Replacement 
* When using all the ori9nal frict ion plates [AJ and steel plates (Bj. do 

the following. 
o Measure the spring plaia free play. 
• II the free play is nOI within the usable range, change all the friction 

plates. 
* When replacing all the friction plates.do the fo llowing. 
o Install the steel plates and all the new friction plates in the housing 

temporarily for measurement purpose. (Standard steel plates; 2.0 
mm thick x 6 _ 7 and 1.6 or 2.3 mm thick x 0 - I , lotal 7 plates) 

o Measure the spring plate free play. 
* If the free play is not within the usable range, change one of the steel 

plates 10 a thicker or thinner one to get the correct free play. 

Steel Plates 
Thickness (mm) 

1.6 

2.0 
2.3 

p~ ,t No. 
13089·1080 
13089·1075 
13089·1081 

CAUTION 

If new frict ion plates are Installed. apply engine 011 to the 
surfaces of each plate to avoid clutch plate seizure. 

Friction Plate Wear, Damage Inspection 
• Visually inspect the friction plates [A] lor signs 01 seizure, overheat ing 

(discolorat ion). or uneven wear. 
* If any friction plates show signs 01 damage. replace the friction plates 

and measure the spring plate free play. 

Friction and Steel Plate Warp 
• Place each Iriction plate or steel plate on a surface plate, and measure 

the gap between the surface plale (AI and each friction plate or steel 
plate (81 with a thickness gage (e]. The gap Is the amount of Iriction 
or steel plate warp. 

* It any plale is warped over the service limit, replace it and measure 
the spring plate Irae play. 

Frict ion and Steel Plate Warp 
Standard : 0.2 mm or less 
Service Limit: 0.3 mm 

B 



Clutch 

Clutch Spring Height Measurement 
• Measure the height fB] of the clutch spring [AI. 
* If the spring height is less than the service limit, it must be replaced. 

Clutch Spring Height 
Standard: 4.3 mm 
Service Limit: 4 mm 

Clutch Housing Finger Inspection 
• Visually inspect lhe fingers [AI of the clutch housing where the tangs 

fB] 01 the friction plates hit them. 
* II they are badly worn or 11 there are grooves cut where the tangs hit. 

replace the housing. Also. replace the friction plates if their tangs are 
damaged. 

Clutch Hub Spline Inspection 
• Visually inspect where the teeth [81 on the steel plates wear against 

the splines [A] of the clutch hub. 
* If there are notches worn into the splines, replace the clutch hub. 

Also, replace the steel plales if Iheir teeth are damaged. 

Cam Damper Inspection 
• Disassemble the dutch (see Clutch Inner Hub Disassembly). 
• Visually inspect the damper cam [AJ, damper spring (B]. and cam 

follower {C]. 
* Replace any damaged paris. 

CLUTCH 5-17 

A 

® 
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6-2 ENGINE LUBRICATION SYSTEM 
Expioded View 
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1. HLA Gil Fillet 

2. Front Rocker Case 

3. Rear Rocker Case 
4. Oil Separator 

5. Oil Nozzle 

6. Breather Pipes 

7. Oil Screen 
EO: Apply engine oil. 

L: Apply a non-permanent locking agent. 

R: Replacement Parts 

0 

55: Apply silicone sealant (Kawasaki Bond: 56019-120). 

Tl : 20 N·m (2.0 kg-m. 14.5 ft·lb) 

T2: 9.8 N·m (1.0 kg.m. 87 Inolb) 

T3: 25 N·m (2.5 kg-m, 18.0 11·lb) 

T4: 15 N·m (1.5 kg.m, 11.0 It·lbj 

15: 1.5 N·m (0. ' 5 kg-m, 13 In·lbj 

T6: 8.8 N·m (0.90 kg-m. 78 In·lb) 

T7: 3.4 N-m (0.35 kg-m, 30 in·lb) 

T8: 18 N-m (1.8 kg-m, 13.0 fI·lb) 
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Engine Oil Flow Chart 
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6-4 ENGINE LUBRICATION SYSTEM 
Engine Oil Flow Chart 

1_ 23: all Flow 
1. Oil Screen 
2. Oil Pump 
3. Relief Valve 
4. Oil Filter 
5. Bypass Valve 
6. Oil Pressure Switch 
7. Inside Oil Pipe 
8. Banjo Boll of Right Crankcase Rear 
9. Outside Oil Hose 

, O. HLA Oil Filter 
11 . Rocker Shafts 
12. Rocker Arms 
13. HLA (Hydraulic lash Adjuster) 
14. Camshafts 
15. Outside Oil Pipe 
16. Front Bevel Gear Case 
17. Inside Oil Pipe 
18. Crankshaft 
19. Al ternator Aotor 
20. on Nozzle 
21. Pistons 
22. Drive Shaft 
23. Output Shaft 
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Specifications 

Item Standard 

Engine 011 : 

Grade API SE , SF, or SG class, or API SH or SJ with JASO MA 

Viscosity SAE 10W-40, lOW-50, 20W·40, or 20W·50 

Capacity 2.5 L (when f iller is not removed) 

2.7 L (when I ilter is removed) 

3.5 L (when engine is completely dry) 

Level (after idling or running) Between upper and lower level lines 

Oil Pressure Measurement: 

Oil pressure @2 000 rlmin (rpm), 

Oil temp. 100QC (212' F) 345 _ 440 kPa (3.5 __ 4.5 kglcm2, 50 __ 64 psi) 

Special Tools - all Pressure Gauge, 5 kglcm2: 57001-125 
011 Pressure Gauge Adapter. PT 118: 57001 -1033 
Oil Filter Wrench: 57001-1 249 

Sealant - Kawasaki Bond (Silicone Sealent): 56019·120 



6-6 ENGINE LUBRICATION SYSTEM 
Engine Oil and Oil Filter 

AWARNING 
Motorcycle operation with insufficient, deteriorated, or con
taminated engine 011 will cause accelerated wear and may re
sultln engine or transmission seizure, accident, and injury. 

Oil Leve/lnspection 
• Situate the motorcycle so that it is vertical. 
• Check thai the engine oH level is between the upper [AJ and lower IB) 

levels in the gauge. 
Front [C] 

Oil Leve/lnspection (G2/H2 Model) 
• Siluate the motorcycle so that it is vertical. 
• Check thai the engine oil level is between the upper [AJ and lower IB] 

levels in the gauge. 
Clutch Cover Ie) 
Front [OJ 

NOTE 
o Situate the motorcycle so thai it is perpendicular to the ground. 
a If the motorcycle has jus t been used, wait several minutes for a/I 

the oil to drain down. 
If the oil has just been changed, start the engine and run it for 
several minutes at idle speed. This fills the oil filter with oil. Stop 
the engine, then wait several minutes umil/he oil settles. 

CAUTION 

Racing the engine before the oil reaches every part can cause 
engine seizure . 
If the engine oit gets extremely low or if the oil pump or oil 
passages clog up or otherwise do not function properly, the 
011 pressure warning light will light. If this light stays on 
when the engine is running above idle speed, stop the engine 
immediately and lind the cause. 
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Engine Oil and Oil Filter 

Engine Oil Change 
• Situate the motorcycle so that it is vertical atter warming up the 

engine. 
• Remove the engine oil drain plug [AI and drain the oil. 

From [B] 
o The oil in the oil screen chamber can be drained by removing the oil 

screen plug (see Oil Screen Cleaning). 
o The oil in the filter can be drained by removing the filter (see Oil Filter 

Change). 
* Replace the drain plug gasket wi th a new one if it Is damaged. 

Torque - Engine Oil Drain Plug , Oil Screen Plug: 20 N·m (2.0 kg.m, 
14.5 11·lb) 

Oil Filter: 18 N·m (1.8 kg·m, 13.0 1I·lb) 

• Pour in the specified type and amount of oil. 

Torque - 011 Fillet Plug: 1.5 N·m (0. 15 kg.m, 13In·lb) 

Engine 011 
Grade: 
Viscosity; 
Amount: 

API SE, SF, or SG class, or API SH or SJ with JASO MA 
SAE IOW-40, lOW-50, 20W-40, or 20W-50 

2.5 L (when lilter is not removed) 
2.7 L (when filter is removed) 
3.5 L (when engine Is completely dry) 

Oil Filter Change 
• Drain the engine oil. 
• Remove the all filter [AI wilh the oil filter wrench (8). 

Front [C] 
Special Tool - 011 Filter Wrench: 57001-1249 

NOTE 
The filler has an oil filter bypass valve which can not be removed. 

• Apply 011 10 the gasket before installation. 
• Tighten the filter with the oil filter wrench. 
• POllr in the specified type and amount of oil. 

Torque - 011 Filter: 18 N·m (1.8 kg·m, 13.0 It·lb) 

Oil Screen Cleaning 
• Remove: 

Engine Ojl (Drain) 
Oil Screen Plug [AI 
Front fBI 



6-8 ENGINE LUBRICATION SYSTEM 
Engine Oil and all Filter 

• Remove the oil screen {AI and the spring {BI. 
• Clean the oil screen wi th high·flash point solvent and remove any 

particles stuck to it. 
• Clean the screen thoroughly whenever the engine oil is changed. 

AWARNING 

Clean the screen In a well·ventilated area, and lake care thai 
there Is no spark or frame anywhere near the working area. 
Because of the danger 01 highly flammable liquids, do not use 
gasoline or low-flash pOint solvents. 

NOTE 
o While cleaning the screen, check for any metal particles that might 

indicate internal engine damage. 

• Check the screen carefully for any damage: holes and broken wires. 
* If the screen is damaged, replace It. 
• Be sure to put In the oil screen wi th the rubber gasket end [C] inside. 

* Replace the screen plug C-ring with new one il lt is damaged. 

Torque - 011 Screen Plug: 20 N·m (2.0 kg·m, 14.5 ft·lb) 

• Pour in the specified type and amount of oil. 
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Oil Pump 

Removal 
• Remove the engine (see Engine Removal/Installation chapter). 
• Spli t the crankcase (see CrankshaftlTransmission chapter). 
• Remove the 011 pump mounting bolts, and take off the pump [A] out 

of the righ t crankcase. 
• Unscrew the relief valve [B] if necessary. 

• Remove: 
Circi ip [A] 
Pump Shaft [8J 
Washer [C] 
Pump Gear [0] 

Installa/ion 
• Note the position of the oil pump shalt projection [A] and turn the 

pump gear shalt so that the projection fits into the slot [BJ. 
• Replace the O-rings [C] with new ones if they are damaged . 
• Tighten the oil pump mounting bolts to the specified torque. 

Torque - Oil Pump Mounting Bolts: 9.8 N·m (1.0 kg·m, 87 In·lb) 

• Apply a non-permanent locking agent to the threads of the rel ief valve 
and install it. 

Torque - Rellel Valve: 15 N·m (1 .5 kg·m, 11.0 It Ib) 
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Oil Hoses and Pipes 

Outside Oil Hose Removal 
• Remove the engine (see Engine AemovaVlnslallation chapter). 

• Remove: 
Rocker Case Cover 
Oil Hose Range Bolts (A] on Front and Rear AQd(.er Cases 
Oil Hose BanjO Bolls on Right Crankcase behind Rear Cvlinder 

• Remove Ihe Iront 011 hose and the rear oil hose. 

Outside Oil Hose Installation 
• Run the front oil hose tAJ over the inlel pipe IB] as shown, 

Front [C] 

• Run the rear 011 hose [AI downward. 
• Run both oil hoses between Ihe Inlet pipe IBJ and the cylinder fins 

lei. 
Front [0 1 

• Install each bottom end of the oil hoses on Ihe right crankcase behind 
the rear cylinder as shown. 

Front Oil Hose [AJ 
Rear Oil Hose IBI 

Face the paint marks leI rearward. 
• Replace Ihe copper washers on each side of the banjo bolt with new 

ones. 

Torque - Oil Hale Flange Bolts: 9.8 N·m (1.0 kg·m, 87 In·lb) 
all Hose BlnJo Bolt 10 ]: 9.8 N m (1.0 kg·m. 87In·lb) 

A 

a 

B o 

A 



ENGINE LUBRICATION SYSTEM 6-11 
Oil Hoses and Pipes 

Inside Oil Pipe Removal 
• Split the crankcase (see CrankshafVTransmission chapler). 

• Remove: 
Clamp Bolls [AI 
Holder Boll [B] 
Separalor !CI 

• Remove Ihe inside 011 pipe [OJ and Ihe breather pipe [E] from Ihe righ t 
crankcase IFl. 

• Remove: 
Clamp Bolt [A] 
Holder Bolt [BJ 

• Remove the Inside oil pipe [CJ and the breather pipe 10]lrom the lelt 
crankcase IE). 

• Remove the speparator IFl. 

Inside Oil Pipe Installation 
• Check thaI the oil pipe fitting Q-rings (AI are in good condition. 
• Apply engine oil to the O-rings before installation. 

011 Pipe [BI 
Fitting IC] 

• Instalilhe transmission gears, and then Ihe left inside oil pipe [AJ on 
Ihe left crankcase [B]. 

• Install; 
Clamp Bolts rC) 
Holder Bolt [OJ 
Oil Nozzle [E] 
O-ring [F] 

Non-Permanenl Locking Agenl -
Oil Pipe Holder Bolls. all Pipe Clamp Bolts 

Torque - Oil Pipe Holder Bolls: 8.8 N·m (0.90 kg·m, 78 in·Jb) 
all Pipe Clamp Bolls: 9.8 N·m (1.0 kg·m. 87 in·lb) 
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Oil Pressure 

Oil Pressure Measurement 

NOTE 
o Measure the oil pressure afler the engine is warmed up. 

• Remove the oil pressure switch lead and unscrew the oil pressure 
switch [AI. 

• Attach the on pressure gauge lSI and adapter Ic] to the switch hole. 

Special Tools· Oil Pr •• sure Gaugl, 5 kglcnr: 57001 -125 
au Pren ure Gauge Adapter, PT 118: 57001-1033 

• Start the engine and warm up the engine. 
• Run the engine al the specified speed, and read Ihe oil pressure 

gauge. 
* II Ihe oil pressure is much lower than the standard, check the oil 

pump, all pump relie f valve, andlor crankshaft bearing wear and con· 
rod big end bearing Insert wear immediately. 

* II the reading (s much higher than the standard. check the oil screen 
first. and the oil passages lor dirt or clogging. Also, replace Ihe oil 
filter. 

011 Pressure 
Standard: 345 .... 440 kPa (3.5 "- 4.5 kg/em', 50 .... 64 psi) 

0 2000 rlmln (rpm), 011 temp. 90·C ( 194~F) 

• Stop the engine. 
• Remove the oil pressure gauge and adapter. 

Take care against burns from hal engine oil that w ill drain 
the aU when the is removed. 

• When Installing the all pressure switch, apply silicone sealant to the 
threads 01 the switch, and tighten it to the specified torque. 

Torque - Oil Prenur. Switch: 15 N·m (1.5 kg·m. II .O II-Ib) 

Relief Valve Inspection 
• Splil the crankcase (see CrankshalVTransmission chapter). 
• Remove the relief valve [AI from Ihe oil pump [B]. 
• Check to see if the valve slides smoothly when pushing it in with a 

wooden or other soft rod, and see II it comes back to Its seat by spring 
pressure. 

NOTE 
Inspect Ihe valve in ils assembled slale. Disassembly and 
assembly may change the valve performance. 

* II any rough spots are lound during abOve inspection, wash the valve 
clean with a high-flash point solvent and blowout any foreign particles 
that may be in the valve with compressed air. 
Valve [AI 
Spnng [BI 

AWARNING 
Clean the reliel valve In a well -venillated area, and lake 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 paint solvent. 

* II cleaning does not solve the problem, replace the relief valve as an 
assembly. The relief valve is precision made with no allowance lor 
replacement of individual parts. 

gg1301X1t .tlf 
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Engine Removal/Installation 
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7-2 ENGINE REMOVAUINSTALLATION 
Exploded View 

<fR 
\"' 

W: Apply soap and water solution. 

Tl : 44 N·m (4.5 kg-m, 33 fHb) 

T2: 23 N·m (2.3 kg.m. 16.5 fHb) 

I 
./ 
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Specifications 

Special Tools - Jack: 57001 ·1238 
Attachment Jack: 57001-1398 
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Engine Removal/Installation 

Engine Removal 
• Support the rear part of the frame on the jack [Al . 

Special Tools - Jack: 57001-1238 
Attachment Jack [B]: 57001-1398 

• Squeeze the brake lever slowly and hold it with a band tAl. 

AWARNING 
Be sure to hold the front brake when removing the engine, or 
the motorcycle may fall over. It could cause an accident and 
injury. 

CAUTION 

Be sure to hold the front brake when removing the engine, or 
the motorcycle may fall over. The engine or the motorcycle 
could be damaged. 

• Drain: 
Coolant (see Cooling System chapter) 
Engine 011 (see Engine Lubrication System chapter) 

• Disconnect the battery negative H terminal. 

• Remove: 
Front Guard (see Frame chapter) 
Fuel Tank [AJ (see Fuel System chapter) 
lett and Right Air Cleaner Housings IB} (see Fuel System chapter) 
Fuel Pump (see Fuel System chapler) 
Surge Tank (see Fuel System chapter) 
Spark Plug leads [C] 
Air Suction Valve Hoses 



Engine Removal/Installation 

• Disconnect: 
Bands [AI 
Radiator Fan Motor Connector [81 
Rear Brake light Switch Connector [CJ 

• Remove: 
Radiator (see Cooling System chapter) 
Front and Rear Shift Pedals 

ENGINE REMOVAUINSTALLATION 7-5 

Alternator Outer Cover (see Electrical System chapter) 

• Disconnect: 
Stater Motor Terminal 
Alternator Connectors [AI 
Pickup Coil Lead Connector 
Oil Pressure/Neutral Switch Terminal IBI 
Regulator/Rectifier Connectors [C] 
Sidestand Switch Connector [OJ 

• Remove: 
Clutch Slave Cylinder 
Clutch Hose (from the holder) 

• Remove: 
Horn Bolls [AI 
Horns IB] 

• Remove: 
Carburetor (see Fuel System chapter) 
Water Hose [AI on Front Cylinder Head 
Water Hose [8J on Rear Cylinder Head 

• Disconnect the engine ground terminal tAJ . 
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Engine Removaillnstallation 

• Support the engine with a commercially available stand [AJ. 

• Remove: 
Front and Rear Exhaust Pipes (see Engine Top End chapter) 
Engine Mounting Bracket Bolls [S] 
Downtube Bolts Ic) 

• Remove Ihe downlube (AJ with Ihe right footpeg and rear master 
cylinder installed. 

• Remove: 
Engine Mounting Bracket Bolts [B) 
Engine Mounting Bolts and Nuts [C) 

• Disengage Ihe propeller shalt from the engine. 
~ Pull off Ihe bOOts [AI and push on the lockpin rB) a little with a wire. 

Move the engine forward leI to Iree it from the rear propeller shalt. 

• Remove Ihe engine [AI from the motorcycle right side. 
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Engine Removal/Installation 

Engine Installation 
• Install the rubber boots [Alan the rear end of the front bevel gear 

case. 
• Fi t the spring 181 into the front bevel gear joint. 
• Put the lockpin [C] into the lront bevel gear joint. 

• Apply a thin coat of high temperature grease to the driven gear joint 
and to the propeller shaft joint. 

• Push on the lockpin IAJ and move back !he engine to engage the front 
bevel gear joint with the propeller shaft joint. 

• Run the brake hose [A] and tile clu tch hose (B] inside the frame [C] 
as shown. 

Clamp [D] 
Front [E] 

• Insert the rear mounting bolt from Ihe lett side 01 the engine to set 
the engine Into its final position in the frame. 

• Tighten: 
Torque· Downtube Bolls: 44 N·m (4.5 kg·m. 33It·lb) 

Engine Mounting Bolts and Nuts; 44 N m (4.5 kg·m. 33 ft·lb) 
Engine Mounting Bracket Bolls: 23 N·m (2.3 kg·m, \6.5 ftlb) 

• Run the leads, cables and hoses correctly (see Cable. Wire and Hose 
Routing section in the General Information chapter). 

• Connect the engine ground lead [A] to the engine as shown. 
About 30' [8] 

Torque · Engine Ground Terminal Bolt: 7.8 N·m (o.ao kg·m, 69 In·lb) 
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Engine Removal/Installation 

• Install the removed parts (see appropriate chapters). 
• Adjust the throttle cables (see Fuel System chapter). 
• Fill the engine with engine 011 (see Engine Lubrication System 

chapter). 
• Fill the engine with coolant and bleed the air from the cooling system 

(see Cooling System chapter). 
• Adjust the idling (see Fuel System chapter). 
• Check the clutch operation. 
• Check the brake ellectiveness. 

AWARNING 
Do nol attempt to ride the motorcycle until a lull brake lever 
or pedal is obtained by pumping the brake lever or pedal until 
the pads are against the disc. The brake will not fUnct ion on 
the lirst application of the lever or pedal if this Is nol done. 
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Exploded View 

1. Water Pump Drainage Outlet Hose 
2. Align the marks. 

EO: Apply engine oil. 
L: Apply a non-permanent locking agent. 

LG : Apply liquid gasket (Kawasaki Bond: 92104-1003). 
Lh: Left-hand Threads 
A: Replacement Parts 
5 : Follow the specifk: tigh tening sequence. 

55: Apply silicone sealant (Kawasaki Bond: 56019-120) . 
Tl : 39 N-m (4.0 kg·m, 29It·lb) 
T2: 21 N·m (2.1 kg·m, 15.0 fHb) 
T3: 9.8 N·m ( t.O kg.m. 87 In-Ib) 
T4: 3.4 N'm (O.3S kg.m, 30 in.lb) 
TS: 59 N·m (6.0 kg·m. 43 fHb) 
T6: 145 N·m (15.0 kg·m, 110 fHb) 
T7: 2.9 N·m (O.30 kg-m, 26 in.lb) 
TS: 85 N·m (8.7 kg·m. 63 iHb) 
T9: 15 N·m (1.5 kg·m, 11.0 fI·lb) 

T I O: 20 N·m (2.0 kg·m. 14.5 1I.lb) 
TIl : 12 N·m (1.2 kg·m, 104 in·lb) 
T12: 7.8 N·m (O.SO kg·m, 69 in·lb) 
r13: 226 N·m (23.0 kg·m. 166 It ·lb) 
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Specifications 

Item 

Crankshaft, Connecting Rods: 

Connecting rod bend 

Connecting rod twist 

Connecting rod big end side clearance 

Connecting rod big end bearing 

insertlcrankpin clearance 

Crankpin diameter: 

Marking None 

0 
Connecting rod big end bore diameter: 

Marking None 

0 
Connecting rod big end bearing insert thickness: 

Brown 

Black 

Blue 

Connecting rod big end bearing insert selection: 

Con-rod Big End Crankpin Diameter 

Bore Diameter Marking Marking 

None 0 
None None 

0 0 
0 None 

Cranksha/t s ide clearance 

Crankshaft web length 

Crankshaft runout 

Crankshaft main bearing/journal clearance 

Crankshaft main journal d iameter 

Crankcase main bearing bore diameter 

transmission 

Shift fork ear thickness 

Gear shift fork groove width 

Shift fork guide pin diameter 

Shift drum groove width 

Speciat Tools - .Damper Cam Holder: 57001-1025 
Flywheel Holder: 57001-141 0 
Gear Holder: 57001-1 015 
Outside Clrcllp Pliers: 5700 1-144 
Bearing Driver Set: 57001-1129 

Sealont - Kawasaki Bond (L.lquld Gasket-Slack): 92104-1003 
Kawasaki Bond (Silicone Sealant): 56019-120 

Standard Service Limit 

--- TIA 0.211 00 mm 

--- TIA 0.21100 mm 

0.16 "" 0.46 mm 0.7 mm 

0.026 .... 0 .057 mm 0.10 mm 

54.981 ~ 55 .000 mm 54 .97 mm 

54.981 -- 54.991 mm - - -
54.992 ", 55.000 mm ---
58.000 ..... 58.020 mrn - - -
58.000 '" 58.010 mm ---
58.011 .... 58.020 mm ---

1.483 ... 1.487 mm - --
1.487 _ 1.491 mm ---
1.491 - 1.495mm ---

Bearing Insert 

Size Color Parts Number 

Brown 92028-1476 

Black 92028-1475 

Blue 92028-1474 

0.05 .... 0 .55 mm 0.75 mm 

96.85 .... 96.95 mm 96.6 mm 

TIR 0.02 mm or less TIR 0.05 mm 

0.025 ... 0.052 mm 0.10 mm 

54.986 - 55.000 mm 54.96 mm 

55.025 __ 55.038 mm 55.07 mm 

5.9 .... 6.0 mm 5.8 mm 

6.05 ..... 6.15 mm 6.3 mm 

7.9 ,,- 8.0 mm 7.8 mm 

8.05 - 8.20 mm 8.3 mm 



Crankcase 

Disassembly 
• Remove: 

Engine (see Engine RemovaUlnstaliation chapter) 
Cylinder Blocks (see Engine Top End chapter) 
Pistons 
Clutch (see Clutch chapter) 
Front Gear Case (see Final Drive chapter) 
Alternator Inner Cover (see Electrical System chapter) 
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• Remove the shift shaft [A) while pushing [B] the shift mechanism arm 
[C) towards Ihe shift shaft. 

• Unscrew the bolt and remove the gear set lever [OJ and its spring. 

• Remove the re tainer and needle bearing 01 the output shalt. 
• Remove the clutch push rod guide [C) and bolts, and crankcase 

bearing re tainers and bolts. 
• Inser1 a boll (,.\ 12 mm, L 100 mm) [O]lnlo the engine mounting bolt 

hole. 
• Unscrew the damper cam nut [AJ using the damper cam holder IB] 

(special (001) and deep socket wrench. 

Speclat Tool- Damper Cam Holder: 57001-1025 

• Pull the star1er clutch gear [A] oul of the starter clutch (The starter 
clu tch gear can be removed with the engine in Ihe frame). 

• Loosen the starter clu tch bolt [AJ while holding the primary gear bol! 
IBI· 

• Take out the torque limiter [C]. 

• Remove the following from the right end of the balancer shalt. 
Starter Clutch Boll [AJ 
Washer [B] 
Coliar IC] 
Needle Bearing [0) 
Copper Washer IE) 
Slarter Clutch (F] 
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Crankcase 

• Loosen the primary gear bolt [AJ while holding the anematar rotor 
steady wi th the flywheel holder (special tool) (The primary gear can 
be removed wi th the engine In the frame) , 

Primary Gear [B] 

Special Tool · Flvwheel Holder: 57001-141 0 

• Loosen the lett balancer gear bolt [AJ by using the flywheel holder 
[81. The left balancer gear bolt has right-hand threads. 

Special Tool - Flywheel Holder: 57001·1410 

• Remove the alternator rotor boll [e). 

• Take the alternator rotor with the washer and ratchel oft the 
crankshaft. 

• Remove the inside slator coil (see Electrical System chapter). 
• Remove the left balancer gear boll tAl. and take the balancer gear 

[B], washer [e]. and lell balancer [DJ off the balancer shalt as a set. 

• Remove the following Irom the left crankcase wi th the cylinder head 
removed. 
Front Chain Holder [A] 
Lower Chain Guide [Bl 
Rear Chain Guide [Cl 
Front Camshaft Chain [0] 
Front [E] 

• Remove the Idle shafl holder [AJ and chain guIde [Bl from the right 
crankcase (The Idle shalt holder can be removed with the engine in 
the frame). 
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Crankcase 

• Remove the primary gear bolt [AJ and take out the water pump drive 
sprocket [B] and idle shaft sprocket [C] as a sel. 

Chain [D] 

• Pull the primary gear [AJ out of the crankshaft, and take the idle shaft 
[B] out of the crankcase. The idle shall has two pins [C]. 

• Remove the following with the cylinder head removed. 
Idle Shall Sprocket [AJ (with flat washer) from Water Pump Chain 
191 
Rear Camshaft Chain [CJ 
Lower Chain Guide [DJ 
Rear Chain Guide [EJ 
Front [F] 

• Remove the slarter motor bolts [Bj and the motor [Aj out of the 
crankcase. 

• Remove the right crankcase bolts. 
, ,8 mm Bolts (5) [Aj 

Be sure to remove this bolt [BJ 
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Crankcase 

• Remove all the lelt crankcase bolls in the order listed. 
, ,6 mm Bolts (14) fAj 
,18 mm Boll (1) IB] 
"" 0 mm Bolts (3) Ic] 

• Using the pry points, split the crankcase halves. 
Pry Point (Front) fA) 
Pry Point (Rear) IB] 

• Turn the left crankcase down. 
• Lift off the right crankcase. 
• Remove the following from the left crankcase. 

Crankshaft 
Transmission Gear Assy and Shift Drum as a set 
Balancer Shaft 

• Pull the water pump sprocket [AI with its chain and shalt [BI out of 
the inside 01 the right crankcase. 

Assembly 

CAUTION 

The right and left crankcase halves are machined althe factory 
in the assembled stale, so the crankcase halves must be 
replaced as a set. 

• With a high-flash point solvent, clean off the mating surfaces of the 
crankcase halves and wipe dry. 

• Using compressed air. blow OUI Ihe oil passages in the crankcase 
halves. 

• Press and Insen the new ball bearings by using the bearing driver 
sel (special 1001). 
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Crankcase 

• Install the bearing retainers. 
• Apply a non-permanent locking agent to the bearing retainer bolts 

and tighten them to the specified torque. 

Special Tool - Bearing Driver Sel; 57001-1129 

Bearings (A] 
Bearing Retainer [B] 
Left Crankcase [C] 

Torque - Bearing Retainer Boll: 9.8 N·m (1.0 kg·m. 87 in·lb) 

• Install: 
Bearings [A] 
Bearing Retainers [B] 
Right Crankcase [C] 

• Apply a non-permanent locking agent to Ihe shifl shaft return spring 
pin [A] . and tighten ft to the speci fied torque. 

Torque - Shill Shall Relurn Spring Pin; 20 N·m (2.0 kg·m, 14.5 fl·lbj 

o Apply silicone sealant to the threads of the oil pressure switch [B]. 
and tighten it to the specified torque. 
Torque· 011 Pressure Switch; 15 N·m (1.5 kg·m. II .O I,·lbj 

• Inslall new water pump shalt bearings and oil seal (see Cooling 
System chapter). 

• Tighten the engine oil drain plug to the specified torque. 

Torque· Engine Oil Drain Plug; 20 N·m (2.0 kg·m, 14.511·lb) 

• Install the transmission assy as a set (see this chapter). 
• Set the gear set lever to the neutral position. 

Shift Drum Cam [A] 
Gear Set Lever [B] 
Neutral Position [C] 

• Apply engine oil to the transmission gears. ball bearings. shift drum , 
and crankshaft main bearing. 

• Install: 
Oil Pipe and Breather Pipes (see Engine Lubrication System 
chapler) 
Crankshaft (see this chapter) 
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Crankcase 

• Check to see thai the following pans are in place in the left crankcase. 
Transmission Assy [AJ 
Shifl Fork [B] 
Shift Rod le1 
Shift Drum [DJ 
CrankShalt IE] 
Front Connecting Rod IF] (right) 
Rear Connecting Rod [Gj (left) 
Balaocer Shaft [HI 
Dowel Pins (J] 
a-ring (KJ 
Oil Separator ILl 
Front 1M) 

:) Install the balancer shaft (A) so that the flanged side [BJ laces 
downward (toward the left crankcase) . 

• Check to see thai the lollO'Ning parts are in place in the right 
crankcase. 

OH Pump [AJ 
Dowel Pins [B) 
Separator le1 
Oil Pipe [0 1 
Breather Pipe IE) 

~ Apply liquid gasket [A] to the mating sur/ace of the right crankcase. 

Sealant · Kawasaki Bond (L.lquld Gasket-Black): 92104·1003 

Also, apply liquid gasket [AJ \0 the right crankcase mating surface 
around the hole of the oil screen. 
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Crankcase 

• Tighten the crankcase bolts as follows. 
o lightly tighten all the bolts to a snug fit. 
o Tighten the 6 mm and 10 mm bolts in the order shown. and then 

tighten the 6 mm bolts to the specified torque. 

Torque - 8 mm Crankcase Bolts (1 '" 6) : 21 N·m (2.t kg·m, Hi Itdb) 
t o mm Crankcase Bolts (7 .... 9): 39 N·m (4.0 kg·m, 29 ft·lb) 
6 mm Crankcase Bolts: 9.8 N·m (1 .0 kg·m. 87 in·lbl 

Front [AI 

• After tightening all the crankcase bolts. check the following items. 
o Turn the right crankcase down, and check thai the drive shaft and 

output shaft turn freely. 
a Be sure the positive neutral finder operates properly: While spinning 

the output shaft using an air impact wrench. gears shift smoothly from 
the 1 st, 2nd · .. 5th gear, and 5th, 4th · . . 1 sl. When the output shaft 
stays still. the gear can be shifted 10 only the 1 st gear or neutral. II 
should not be shifted to the 2nd gear or other higher gear positions. 
Output Shaft [AI 
Shift Drum [B] 
Spin the shaft fast [C]. 

• Install the balancer dampers [AI so that each damper hole [B] is 
positioned alternately. 

• Inslall the left ba lancer [AJ on Ihe balancer shaft in the engine left 
side while fitt ing Ihe alignment tooth IBI onlo the alignment notch [C] 
of the splines. 
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Crankcase 

• Inslallihe camshall chain and chain guide in Ihe engine left side. 
• Turn the crankshaft counterclockwise [AI and align Ihe alignment tooth 

[81 with the middle of the crankcase rib Ie]. This makes the front piston 
sel to its lop dead center. 

• Inslall Ihe crankshaft balancer gear [AI while fitting Ihe alignment 
notch ollhe splines onto Ihe alignment looth. 

• Install Ihe left balancer IBJ wl'1ile aligning the balancer gear marks 
(line mark) [CJ with the fron t piston on Its lop dead center. 

• Install (see Electrical System chapter): 
Inside Stator Coil 
Alternalor Rotor 

;) When Ihe Irani piston is sel on its lOp dead center, balancer marks 
[AI should aUgn. 
Top Mark for Rear Piston (8) 
Top Mark tor Front Piston [C) 

• Apply engine all to the threads of the leh balancer gear bolt starter 
clutch bolt, and alternator rotor bolt. 

• Tighten: 
Torque· Lelt Balancer Gear Boll ,Starler Clulch Boll : 85 N·m (8.7 kg,m. 

63 fl·fb) 
Alternator Rotor Boll: 78 N m (8.0 kg-m, 57 tUb) 

• Install the following in the engine righ t side. 
Camshalt ChaIn and Chain Guides 
Starter Clutch (Right Balancer) 
Washer [A] and Idle Shalt Sprocket [B] 

Non-permanent Locking Agent · Camshaft Chain Gu ide BloIS 

Torque · Camlhlft Chlln Guide Bolls: 9.8 N·m (1.0 kg·m. 87 In·lb) 

Install the primary gear [AI with the boss [B[ facing toward the engIne 
inside. 



Crankcase 

o Install: 
Water Pump Idle Shaft 
Idle Shaft Sprocket (AI 
Water Pump Drive Sprocket [8 J and Chain [C] 
Washer [OJ 

o Install two pins into the water pump idle shaft. 
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o Fit the pins into the slots of the idle shaft drive sprocket boss. 

(; Install: 
Idle Shaft Holder [AJ and Water Pump Chain Guide [8] 
Lock Washer rC) 
Torque limiter [0] 
Washer (E] 
Starter Clutch Gear IF] 
Turn clockwise (GJ. 

Torque - Water Pump Chain Guide Bolt, Idle Shaft Holder Bolts : 
7.8 N·m (0.80 kg·m. 69 In.lb) 

• Instal l: 
Shift Mechanism (see this chapter) 
Damper Cam and Front Gear Case (see Final Drive chapter) 
Clutch (see Clutch chapter) 
Water Pump (see Cooling System chapter) 
Clutch Cover 
Engine Top End (see Engine Top End chapter) 
Al ternator inner Cover (see Electrical System chapter) 
Alternator Cover 
Alternator Outer Cover 
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CrankshafUConnecting Rods 

Crankshaft Insta llation 
• The leh shaft IBI 01 the crankshaft [Ails longer than the right shaft 

[Ct· 

Connecting Rod Removal 
• Remove the crankshaft. 
• Remove the connecting rods from the crankshaU [A]. 

NOTE 
o Mark and record the locations of the connecting rods {Bland their 

big end caps lel so that they can be ins/ailed in their original 
positions. 

• Remove the connecting rod big end nuts, and take off the rod and 
cap with the bearing inserts. 

Connecting Rod Installation 

CAUTION 

To minimize vlbrallon, the connecllng rods should have the 
same weight mark. 

Big End Cap [AI 
Connecting Rod IBI 
Weight Mark. Alphabet Ie} 
Diameter Mark (Around Weight Mark) [0]: ·O~ or no mark 

CAUTION 

If the connecting rods, bearing inserts, or crankshaft are 
replaced with new ones, select the bearing Insert and check 
clearance with a plastigage before assembling engine 10 be 
sure the correct bearing inserts are installed. 

• Apply engine ojl to the big end bearing inserls. 
• Tighten the big end nuts to the specified torque. 

Torque· Connecl ing Rod Big End Nuts: 59 N-m (6.0 kg·m, 43 ft. lb) 

A 

g~OO51 tif 
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Crankshaft/Connecting Rods 

Crankshaft/Connecting Rod Cleaning 
• After removing the connecting rods from the crankshaft , clean them 

wi th a high-flash point solvent. 
• Blow the crankshaft oil passages with compressed air to remove 

any foreign particles or residue thai may have accumulated in Ihe 
passages. 

Connecting Rod Bend 
• Remove the connecting rod big end bearing inserts, and reinstali lhe 

connecting rod big end cap. 
• Select an arbor (AJ of the same diameler as the connecting rod big 

end, and insert the arbor through the connecting rod big end. 
• Select an arbor of the same diameter as the piston pin and at least 

100 mm long, and insert the arbor [8 J through the connecting rod 
small end. 

• On a surface plate, set the big-end arbor on V block [C]. 
• With the connecting rod held vertically. use a height gage to measure 

the di fference in the height of the arbor above the surface plate over 
a 100 mm length to determine the amount of connecting rod bend. 

* If connecting rod bend exceeds the service limit, the connecting rod 
must be replaced. 

Connecting Aod Bend 
Service Llmi!: TIA 0.21100 mm 

Connecting Rod Twist 
• With the big-end arbor [A] still on V block [G], hold the connecting 

rod horizontally and measure the amount thallhe arbor [BJ varies 
from being parallel with the surface plate over a 100 mm length at 
the arbor to determine the amount of connecting rod twist. 

• If connecting rod twist e)(ceeds the service limij, the connecting rod 
must be replaced. 

Connecting Aod Twist 
Service Limit: TIA O.2fIOO mm 

Connecting Rod Big End Side Clearance 
• Measure connecting rod big end [AJ side clearance [B]. 
a Insert a thickness gage beN-teen the big end and either crank web to 

determine clearance. 

Connecling Rod Big End Side Clearance 
Standard: 0.16 ..... 0.46 mm 
Service Limit: 0.7 mm 

* If the clearance e)(ceeds the service limit, replace the connecting rod 
with new one and then check clearance again. If clearance is too 
large aller connecting rod replacement. the crankshaft also must be 
replace<i. 

1 00mm 

® 

® 

·" 1 .; . 
gi040049.tif 
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Crankshaft/Connecting Rods 

Connecting Rod Big End Bearing Wear 
• Measure the bearing insertlcrankpin [AI clearance with plasligage (8J. 
o Tighten the big end nuts 10 the specified torque. 

Torque · Connecting ADd Big End Nuts; 59 N·m (6.0 kg·m, 43 ft ·lb) 

NOTE 

o Do not move the connecting rod and crankshaft during clearance 
measurement. 

Connecting Rod Big End BeeringlCrankpin Clearance 
Standard : 0.026 ", 0.057 mm 
Service Limit: 0.10 mm 

* If clearance is wi thin the standard, no bearing insert replacement is 
required. 

* It clearance is between 0.057 mm and the service limit (0. 10 mm), 
replace Ihe bearing inserts [AI with inserts painted blue [BJ. Check 
insert/crankpin clearance with plastigage. The clearance may exceed 
the standard slightly. but it must not be less than Ihe minimum in order 
to avoid bearing seizure. 

* II clearance exceeds the service limit. measure the diameter 01 the 
cran kpin. 

Crankpin Diameter 
Standard: 54.981 _ 55.000 mm 
Service limit: 54.97 mm 

oW If Ihe crankpin has worn past the service limit. replace the crankshaft 
with a new one. 

#( II the measured crankpin diameter fA] is not less Ihan the service 
limit. but does not coincide with the original diameter marking on the 
crankshaft. make a new mark on it. 

Crankpin Diameter Marks 
None: 54.981 _ 54.991 mm 
0 : 54.992 ", 55.000 mm 

Crankpin Diameler Mark: '0 · mark or no mark [8) 

• Measure the connecting rod big end Inside diameter. and mark each 
connecting rod big end in accordance with the inside diameter. 

• Tighlen Ihe big end nuts to the speci fied torque. 

Torque· Connecting Rod Big End Nuts ; 59 N·m (6.0 kg·m, 43 1t·lb) 

NOTE 

The mark already on the big end should almost coincide with the 
measurement because of little wear. 

A 

B 

A 
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CrankshafUConnecting Rods 

Connecting Rod Big End Inside Diameter Marks 
None: 58.000 ..... 58.010 mm 
0: 58.G11 '" 58.020 mm 

Big End Cap [A] 
Connecting Rod IB] 
Weight Mark. Alphabet [C) 
Diameter Mark (Around Weight Mark) [D): ·0 · or no mark 

• Select the proper bearing lnsert (AJ in accordance with Ihe combina
tion of the connecting rod and crankshaft coding. 

Size Color [BJ 

Big End Bearing Insert Selection 

COIl-lod Big End Crankpin Bealing Insert 
BOle Diameter Diameter 

Marking Mark Siza Color Pari Number 

Noo. 0 Brown 92028·1476 

Noo. None 
Black 92028- 1475 

0 0 
0 None Blue 92028- 1474 

• Instali the new Inserts in the connecting rod and check insertlcrankpin 
clearance with the plastigage. 

Crankshaft Runout 
• Measure the crankshaft runout. 
* If the measurement exceeds the service limit. replace the crankshaft . 

Crankshaft Runout 
Standard: TIR 0.02 mm 
Service Limit: TIR 0.05 mm 

Crankshaft Main Bearing/Journal Wear 
• Measure the diameter [A] of the crankshalt main journal. 

Crankshelt Main Journal Diameter 
Standard : 54.986 ... 55.000 mm 
Service Limit: 54.96 mm 

* If any journal has worn past the service limit. replace the crankshaft 
with a new one. 

B 

A 

gi04005Uif 

A 
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Crankshaft/Connecting Rods 

• Measure the main bearing bore diameter [AJ in the crankcase halves. 

Crankcase Main Bearing Bore Olameler 
Standard: 55.025 .... 55.038 mm 

Service Limit: 55.07 mm 

* If they are any signs of seizure, damage. or excessive wear, replace 
the crankcase halves as a set. 

Crankshaft Side Clearance 
• Measure the crankshaft side clearance. 

Crankshaft Side Clearance 
Standard: 0.05 .... 0.55 mm 
Service Limit: 0.75 mm 

Crankshaft [AI 
Crankcase IBI 
Clearance Ie] 

* II Ihe clearance is greater Ihan the service limit. measure the 
crankshaft web lengl11 [AJ to see whether the crankshaft or the 
crankcase is faulty. 

Crankshaft Web Length 
Standard: 96.85 ,.,. !J6.95 mm 

Servlco Limit: 96.6 mm 

* If the length measurement is smaller than the service limit, replace 
the crankshaft. Otherwise, replace the crankcase halves as a set. 

CAUTION 

The right and left crankcase halves are machined at the factory 
In the assembled state. so they must be replaced as a set. 

A 

;: ., 

gi040050.!if 

• • 
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Starter Clutch 

Removal 
• Remove the clu tch cover (see Clutch chapter). 
• Unscrew the starter clu tch bolt IAJ while holding the primary gear bolt 

[s[. 
• Pull the starter clu tch gear and starter clu tch along wi th the right 

balancer as a sel off the balancer shaft. 
• Remove the torque Umiler [C]. 

Installation 
• Fit the alignment notch [AI of the splines of the right balancer [B] onto 

the alignment tooth of the balancer shaft. 

• Install the collar [AI, copper washer [BJ, and needle bearing [C] in the 
order listed. 

o Be sure to install the copper washer on the collar. 

• Push the starter clutch gear [A] in and turn it clockwise [B] and install 
it. 
Apply oil to the threads of the starter clutch bolt and tighten it to the 
specified torque while holding the primary gear bolt. 

Torque - Starler Clutch Bolt: 85 N·m (8.7 kg·m, 63 It.lb) 

• Be sure 10 install the washer [C] onlo the torque limiter. 

Disassembly 
• Remove the starter clutch assy. 
• Remove the Allen bolts [AI with the balancer [B] held In a vise. 
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Starte r Clutch 

• Puillhe coupling [AJ out of the righ t balancer (BJ. 
• Take the ooe-way clutch leI out of the coupling. 

Starter Clutch Gear [OJ 

Assembly 
• Instail lhe one way clutch [AJ so that its groove IBJ faces outward and 

lis lIange [el Ills between the righ t balancer [0] and the coupling IE]. 
• Apply a non-permanent locking agent to the th reads of the coupling 

bolts. and l ighten them to the specified torque. 

Torque - Starter Clutch Coupling Boll: IS N·m (I.S kg·m, 11 .0 !Idb) 

Inspection 
• Remove the starter clutch gear [AI and torque limiter, then reinstall 

the stareer clutch gear Inlo the s tarter clutch. 
• Turn the starter clutch to both side. 

When viewed from the right side altha engine, the clutch should turn 
clockwise IBI treely, but should not turn counterclockwise [C). 

* If the starter clutch does not operate as it should or if it makes noise. 
disassemble the starter clu tch. 

* If one-way clutch [AJ installation is wrong. reinstall it. 
* Visually inspect the one-way clutch, coupling and starter clutch gear 

for damage. 
* If there is any worn or damaged parts. replace it. 

Sliding Surface IB] and Cage of One-way Clutch 
Sliding Sunace ICI of Starter Clutch Gear 

Sliding Surtace [A) of Coupling 
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Starter Torque Limiter 

Removal 
• Remove the ctutch cover (see Clutch chapter). 
• Remove the starter clu tch gear [AJ. 
• Pull the torque limiter [BJ out of the right crankcase. 

CAUTION 

00 not disassemble the torque limiter. The torque limiter will 
be damaged. 

Inspection 
• Remove the torque limiter and visually inspect it. 
* If the limiter has wear. discoloration, or other damage, replace it as a 

set. 
Gear (AI 
Friction Plates IB] 
Spring [C] 
Pinion [OJ 
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Water Pump Idle Shaft Holder 

Removal 
• Remove the clutch cover (see Clutch chapter) . 

• Remove: 
Starter Clu1ch Gear 
Starter Torque Limiter 

• Take the end of the spring [AI oH the hook. 
• Unscrew the bolts [BI and take the idle shaft holder Ic] with the chain 

guide [OJ OUI 01 the crankcase. 
• Pullout the chain guide from the holder. 

Installation 
• Put the washer [BI onto the idle shaft [AI. and fit the dowel pins Ie] 

into the crankcase. 
• Install the Idle shall holder and lock washer. 

Torque· Idle Shaft Holder Bolte: 7.8 N,m (0.80 kg·m, 69 In·lb) 



Primary Gear 

Removal 
• Remove: 

Glutch Gover (see Glutch chapter) 
Starter Clutch Gear (see this chapter) 
Starter Torque Limiter 
Clutch (see Clutch chapter) 
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• Remove the water pump chain guide [A] and water pump idle shaft 
holder [BJ from the right crankcase. 

• Using an air impact wrench. or holding the alternator rotor (Remove 
the alternator cover). remove the primary gear bolt [AJ. water pump 
drive sprocket [B]. idle shaft [G], and idle shaft sprocket [0]. 
Water Pump Chain [E] 

• Pull the primary gear out of the crankshaft and take the pins [A) out 
of the idle shaft [BJ. 

Installation 
• Fit the primary gear [AJ with the boss [B] facing toward the engine 

inside. 
• Install two pins into the water pump idle shaft. 
• Fltthe pins into the slols of the water pump drive sprocket boss and 

instalithe sprocket 
• Instalithe clutch (see Glutch chapter). 

• Apply engine oil to the threads and seating surface, and tighten the 
primary gear bolt [AJ to the specified torque. while holding the primary 
gear [B1 with the gear holder Ie). 

Special Tool - Gear Holder: 57001·1015 

Torque - Primary Gear Boll; 145 N·m (15.0 kg·m. 110 ft ·lb) 
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Transmission 

Rear Shift Pedal Removal 
• Remove Ihe IranI guard. 
• Unscrew the boll [AJ and take oH the lett front foolpeg IS}. 

• Unscrew the clamp boll [AJ and pull oul the rear shifl pedal [8]. 

Rear Shift Peda/lnstallation 
• Install Ihe rear shift pe<laljAj so Ihat the punched mark on Ihe shah 

is aligned [81 with the punched mark on Ihe pedal. 
• TIghten the clamp bolt. 

Torque· Rear Shih Pedal Clamp Bolt: 12 N·m (1.2 kg·m, 104 In fb) 

Front Shift Pedal Removal 
• Remove Ihe rear shih pedal (see this chapler). 
• Unscrew the clamp bolt [AJ and pull oullhe lronl shi fl pedal [BJ. 
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Front Shift Pedal Installation 
• Install the front shift pedal [A) so Ihal the punched mark on Ihe shaft 

is aligned [B) with the punched mark on the pedal. 
• Tighten the clamp bolt of the front shift pedal. 

Torque - front Shift Pedal Clamp Boll : 12 N·m (1.2 kg·m, 104 In·lb) 

External Shift Mechanism Removal 
• Remove: 

Front and Rear Shift Pedals (see this chapter) 
Alternator Outer Cover (see Electrical System chapter) 
Engine (see Engine RemovaVlnstaliation chapter) 
Front and Rear Shift Levers [A) 
Front Gear Case [BJ (see Final Drive chapter) 

• Remove the shift shaft [AJ while pushing [B} the shift mechanism arm 
[C} towards the shift shalt. 

• Unscrew Ihe bolt and remove the gear set lever [D] and its spring. 

External Shift Mechanism Installation 
• Install the gear set lever [A) and the spring [B) in Ihe crankcase and 

tighten the bolt [C]. 
• Install the shift mechanism arm assy. Be sure to install the washer 

onto the shift shaft. 
• Install the front gear case (see Final Drive chapter) . 

• Install the front shift lever and the rear shift lever. 
Install the rear shift lever [A] on the shift shaft so that Ihe punched 
mark on the shalt is aligned [S] with the slot of the rear shifllever. 

• Loosen the locknuls fC] and turn the shift rod [DJ so that the outside 
length {E] of the locknuts is 112 :t 1 mm. 

Front [F] 
:..J The rear locknut has left-hand threads. 

Torque - Shill Rod Locknuts : 9.8 N·m (1.0 kg·m, 87 in·lb) 

• Install the clutch hose guide and grommet. 
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External Shift Mechanism Inspection 
• Examine the shift shafl [AI for any damage. * If the shaft is benl, straighten or replace it. 
* If the splines IBI are damaged, replace the shaft. * Illhe springs Ie] (0] are damaged in any way. replace them. 
• II the shift mechanism arm (Ells damaged in any way, replace the 

arm. 

• Check the relurn spring pin (AI is not loose. * If it is loose, unscrew it. apply a non·permanenllocking agent to the 
threads, and tighten It. 

Torque· Shill Shall Return Spring Pin : 20 N.m (2.0 kg·m, 14.5 fHb) 

• Check Ihe gear sel lev8r (8J. and its spring (e] for breaks or distortion. 
* It Ihe lever or spring Is damaged in any way. replace it. 
• Visually Inspect the shill drum pins, pin holder, and pin plate. 
* If they are badly worn or II they show any damage, replace them. 

Transmission Removal 
• Remove the engine (see Engine AemovaVinstallation chapter). 
• Spilt the crankcase (see this chapter). 
• Remove the crankshaft. 
• First, remove the oil pipe [AJ (see Engine lubrication System chapter), 

and then remove the shift drum bearing holder bolts and holder [BJ. 
• Pullout the shift rod (CJ and take the shift lork [DJ out of the output 

shafl 4th gear. 
Output Shaft [E] 
Drive Shalt [F] 
Shift Drum [GJ 

• Align the shi ft drum cam [AJ with the cutoff [B] of the left crankcase 
by turning the shltt drum. 

• Take out the transmission shatts and shi fl drum as a set. 
• Separate the drive and output shafts, shift drum, and shitt forks. 

Transmission Installation 
• InslaJ1the drive and output shalt assy, shift drum. and output shalt 

5th gear shift fork as a set. 
Drive Shaft Assy [Aj 
Output Shaft Assy [BJ 
Shifl Fork (Drive, 3rd Gear) and Shift Drum Assy [CJ 
Shift Fork (Output. 5th Gear) (DJ 
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o The output shaft shift forks have an Identification number. Do not 
confuse them. 

• install them as shown. 
Shift Fork (No-270). 5th Gear [A] 
Shift Fork (No-269). 4th Gear [B] 
Toward Ihe left crankcase [el. 

• Apply a non-permanent locking agent to the shift drum bearing holder 
bolts. 

Torque - Shift Drum Bearing Holder Boils: 9.8 N·m (1.0 kg-m. 87 in-Ibj 

• Install: 
Shift Drum Bearing Holder [A) 
Bolts [BJ 

• Apply engine oil to the shift rod. the shif t forks, and gears. 

• Install: 
Shift Fork (Output. 4th Gear) [A] 
Shift Aod [B] 

Shift Drum Disassembly/Assembly 
• Remove the shift drum assy [A] (see this chapter). 

Drive Shaft Shift Fork (No-268) fBI 
Cotter Pin [el 

• Disassemble Ihe shill drum assy as shown. 
Pin Plate [A1 
Pin [BI 
Cam [C] 
Bearing [Dj 
Shill Drum IE] 
Drive Sha!i Shift Fork (NO-268) IF] 
Cotter Pin [GI 

• Apply a non-permanent locking agent to the threads of Ihe shift drum 
cam screw IHI. 
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Transmission Disassembly 
• Remove the transmission shafts (see this chapter). 
• Using the circ ilp pliers (special tool ). remove Ihe circlips. and 

disassemble Ihe transmission shalt. 

Special Tool · Oullide Ci rcllp Plie rs: 57001-144 

• The 41h gear [AI on Ihe Qulput shaft has three steel balls for the 
positive neulral finder mechanism. 

• Remove Ihe 41h gear as follows. 
C Set the output shaft In a vertical position holding the 3rd gear IB). 
D Spin the 4th gear quickly [el and pull it off upward. 

Transmission Assembly 
• Align each gear oil hole [AJ with the drive shaft oil hole, when installing 

the 3rd gear [9) and the 5th gear [6) (see Drive Shaflillusi ration) . 
• Align each oil hole [AI wi th Ihe output shaft oil hole, when installing 

the 5th gear lSI [5J. 3rd gear and bushing rCJ [7]. and the 4th gear 
(9) (see Output Shaft Illustration ). 

• Fit the three steel balls (A] into the holes ]81 of the output 4th gear 
{C]. and then install the gear on the output shaft so that the steel balls 
align with the recesses {DJ in the shaft. 

CAUTION 

Do not apptv grease 10 Ihe sleet balls 10 hold Ihem in place. 
This will cause the posit ive neutral finder mechanism to 
malfunction. 

o Aher assembling the 4th gear With steel balls in place on the output 
shaft, check the ball.locking effecl Ihat the 4th gear does not came 
out of the output shaft when moving il up and down by hand. 

• Replace any circlip ]Aj that were removed with new ones. 
• Install Ihe circlips so that the opening [8] is aligned with a spline 

groove tel. 

gil l0002.tif 

© 
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Drive Shaft : 

1 0 1 I 

A 

1. Circllp (20 )( 25.5 )( 1.2) 
2. Needle Bearing 
3. Thrust Washer (22.3 x 35 x 1.6) 
4. Clrcllp (,\ 28) (3) 
5. 2nd Gear 
6. 5th (Top) Gear 
7. Bushing (5th Gear) 
8. Washer (28.5 x 34 )( 1.5) (2) 
9. 3rd Gear 

10. 41h Gear 
11. 151 Gear 
Align gear 011 holes with the shaft holes rAJ. 
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Output Shaft : 

, 
1. Output Shaft 
2. 2nd Gear 
3. Washer (30.3 x 40 x 1.5) (2) 
4. Clrclip (, I 29) (3) 
5. 5th (Top) Gear 
6. 3rd Gear 
7. Bushing (3rd Gear) 
8. Steel Ball 
9. 4th Gear 

10. Washer (25.5 )( 36 )( 1.0) (2) 
11. lsI Gear 
12. Needle Bearing 
13. Circlip (x 25) 
Align gear oil holes wi th the shafl holes [AJ. 

Shift Fork Bending 
• Visually inspect the shill forks. and replace any lork that is bend. A 

bent lork CQuid cause difficulty In shi ft ing, or allow the transmission 
to jump out of gear under power. 
90 IAI 

13 

8 
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Shift Fork/Gear Groove Wear 
• Measure the thickness of the shift fork ears [A], and measure tile 

width [B] 01 the gear grooves. 
* If the thickness 01 a shift fork ear is less than the service limit, the 

shift fork must be replaced. 

Shilt Fork Ear Thicknes.!l 
Standard: 5.9 _ 6.0 mm 
Service Limit: 5.8 mm 

* II the gear groove is worn over the service limit, the gear must be 
replaced. 

Gear Groove Width 
Standard: 6.05 .... 6.15 mm 
Service Limit: 6.3 mm 

Shift Fork Guide Pin/Drum Groove Wear 
• Measure the diameter of each shift fork guide pin [AI. and measure 

the width IBJ of each shift drum groove. 
* If the guide pin on any shift fork is less than the service limit, the fork 

must be replaced. 

Shift Fork Guide Pin Diameter 
Standard: 
Service Limit: 

7.9 .... 8.0 mm 
7.8 mm 

* If any shilt drum groove is worn over the service limit, the drum mUSt 
be replaced. 

Shift Drum Groove Width 
Standard: 8.05 .... 8.20 mm 
Service Limit: 8.3 mm 

Gear Dog and Gear Dog Hole Damage 
• Visually inspect the gear dogs [AI and gear dog holes [BJ. * Replace any damaged gears or gears with excessivety worn dogs or 

dog holes. 

B 
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Ball Bearing, Needle Bearing, and Oil Seat 

Ball Bearing and Outer Race Replacement 

CAUTION 

Do not remove the ball bearing or needle bearing Quler race 
unless it Is necessary. Removal may damage them. 

• Using a press or pulier, remove the ball bearing and/or needle bearing 
outer race. 

NOTE 
o In the absence of the above mentioned tools, satisfactory resulfs 

may be obtained by heating the case /0 approximately 93" C 
(200 " F) max .. and tapping the bearing in or out. 

CAUTION 

00 not heat the case with a blowtorch. This will warp the case. 
Soak the case In 011 and heallhe olt. 

• Using a press and the bearing driver set [AJ, install the new bearing 
or outer race until it slops at the bottom of ils housing. 

Special Tool - Bearing Driver Set: 57001·1 129 

Ball and Needle Bearing Wear 

CAUTION 

Do nol remove Ihe ball bearIngs for inspectIon. Removal may 
damage them. 

• Check the ball bearings . 
.., Since the ball bearings are made to extremely close tolerances, the 

wear musl be Judged by feel rather than measurement. Clean each 
bearing in a high.flash point solvent. dry il (do not spin the bearing 
while it is dry), and oil it with engine oil. 

J Spin [AJ the bearing by hand 10 check its condition. 
* If the bearing is noisy. does not spin smoothly, or has any rough spots, 

replace it. 

• Check the needle bearings. 
, The rollers In a needle bearing normally wear very linle. and wear 

is diHicult to measure. Instead of measuring, inspect the bearing for 
abrasion. color change. or other damage. 

* II there is any doubt as to the condition of a needle bearing, replace 
il. 

Oil Seal Inspection 
• Inspect the oil seal. 
* Replace it if the lips are misshapen. discolored (indicating that the 

rubber has deteriorated). hardened or otherwise damaged. 

I 

c .' 
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Exploded View 

.~ 

G: Apply grease. 

A: Replacement Parts 

s: Follow the specific tightenIng sequence. 

WL: Apply soap and water solution or rubber lubricant. 

Tl : 34 N·m (3.5 kg·m. 25It.lb) 

T2: 1 10 N·m (11 .0 kg.m, 80 It·lb) 

T3: 1.5 N·m (0.15 kg·m, 13 In·lb) 

L 

.. ,. .. ,," . 



Specifications 

Ilem Standard 

Wheets (Alms): 

Rim funout: Axial ---
Radial ---

Axle runoutll00 mm TIR 0.05 mm or less 

Wheel balance 10 9 or less 

Balance weights 10 g, 20 g, 30 9 

Tires: 

Air pressure (when cold): 

Front Up to 185 kg (4081b) load: 

225 kPa (2.25 kglcm2, 32 psi) 

Rear Up to 185 kg (408 Ib) load: 

280 kPa (2.8 kglcm2, 40 psi) 

Tread depth: 

Front BAIDGESTONE: 6.2 mrn 

DUNLOP: 4.5 mm 

Rear BAIDGESTONE: 7.2 mm 

DUNLOP: 7.3 mm 

Standard tires: Make, Type 

Front BRIDGESTONE EXEDAA G703E, Tubeless 
DUNLOP 0404FG, Tubeless 

Rear BRIDGESTONE EXEDRA G702, Tubeless 

DUNLOP 0404, Tubeless 

Front PIRELU MT66 Front, Tubeless 

METZELER Marathon Front, Tubeless 

Rear PIRELLI MT66, Tubeless 

METZELER ME8S. Tubeless 

FG: Germany Model 

Special Tools· Jack: 57001·1238 
Attachment Jack: 57001-1398 
Inside CircHp P1lers: 57001·143 
Bearing Oriver Set: 57001·1129 

Bearing Remover Shaft, <;1>13: 57001-1377 
8earlng Remover Head, 4120 x ¢-22: 57001-1293 

Use the same manufacture's tires on both front and rear wheels. 
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Service Limit 

TIA 0.5 mm 

TIA 0.8 mm 

TIA 0.2 mm 

---

---

---

1 mm 

(FG) 1.6 mm 

Up to 130 km/h 

(80 mph): 2 mm 

Over 130 kmlh 

(80 mph): 3 mm 

Size 

150180-1671H 

150/aO-167tH 

IS0I80B167tH 
(G2A Model -) 

150/S0-16M/C 71 H 

150f80- 16M/C 71 H 

150180-16M/C 71H 

150!80-16M/C 71 H 



9-4 WHEELSITIRES 
Wheels (Rims) 

Front Wheel Removal 
• Remove the speedometer cable lower end [AI. 
• Remove both brake cal ipers IB] wi th the hoses Installed. 

• Remove: 
Front Axle Nut [AJ 

• loosen: 
Right Side Axle Clamp Bolt [81 

C Use the jack [AJ. the attachment jack [8 J, and a commercially available 
jack leI to lift the front wheel olf the ground. 

Special Tools- Jack: 57001·1238 
Attachment Jack: 57001-1398 

• Pull out the axle 10 the right and drop the fronl wheel [AI oul of the 
fork. 

CAUTION 

Do nol lay the wheel down on one of the discs. This can 
damage or warp the disc. Place blocks under the wheet so 
thaI the disc does nol touch the ground . . 

Front Wheel Installation 
• Install the speedometer gear housing [AJ so that the projectlons (Bj 

fit in the drive notches [C]. 



Wheels (Rims) 

• Fit the collar [AJ on the left side 01 the hub. 

• Fit the speedometer gear housing stop [Aj between the fork leg stops 
[BI · 

• Tighten the axle and right axle clamp bolt. 

Torque· Fronl Axle Nut; 110 N·m (11.0 kg·m, 80 11·lb) 
Fronl Axle Clamp Bolt: 34 N·m (3.5 k9·m, 25 1I.lb) 
Front Caliper Mounllng BoilS; 34 N·m (3.5 kg·m. 25 11·lb) 

• Check the front brake effectiveness. 

AWARNING 
Do not attempt to ride the motorcycle until a lull brake lever Is 
obtained by pumping the brake lever unWthe pads are against 
the disc. The brakes will not lunctlon on the first application 
of the lever if this Is not done. 

Rear Wheel Removal 
• Use the jack and the attachment jack or other means to lift the rear 

wheel. 

Specia l Tools · J ack; 57001-1238 (AI 
Attachmenl Jack; 57001 ·1 398 (BI 

• Remove the rear fender [Aj (see Frame chapter). 
• Take off the silencers IB] and chamber [C] as a sel by removing bolts 

[DI 
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• Remove: 
Caliper Mounting Bolls [AI 
Caliper [BJ 
Caliper Holder Bolt [C] 
Axle Nul Cotter Pin [D] 
Axle Nul IE] 

• Pull oul the axle. and slide the rear wheel toward the right to 
disengage the wheel from the final gear case. 

• Move the rear wheel (AJ back (B] and remove It. 

Rear Wheel Installation 
• Apply grease to the grease seal 01 the wheel. 
• Apply grease to the ring gear hub splines [A] of the final gear case 

[9J. 
• Insert the coliars Ie] on both sides of the hUb. 
• Hold the rear wheel, and engage the ring gear hub splines with Ihe 

wheel coupling hub splines. 
• Tighten: 

Torque· Rear A)( le NUl : 110 N·m (11 .0 kg·m. 80 ft.lb) 
Rear Caliper Holder Bolt: 64 N·m (6.5 kg·m, 47 fHb) 
Rear Caliper Mounting 801t8: 32 N·m (3.3 kg·m, 24 ft·lb) 

securely 
condItion may result. 

• Insert a new cotter pin [AJ and bend it over the nUl as shown, 
• Check the rear brake effectiveness. 

AWARNING 
Do not attempt to ride the motorcycle until a full brake pedal is 
obtained by pumping the brake pedal until the pads are against 
the disc. The brake will not function on the first application 01 
the pedal If this Is not done. 



Wheels (Rims) 

Wheel Coupling Remova/ 
• Remove the rear wheel (see Rear Wheel Removal). 
• Remolle the coupling snap ring [AJ. 
• Remove the wheel coupling [BJ with a bearing puller if necessary. 

Wheel Coupling Installation 
• Apply grease to the Coring [AJ. 

Whee/Inspection 
• Raise the front/rear wheel off the ground , using the jack. the 

at1achment Jack, and a suitable Jack. 

Special Tools - Jack: 57001 -1238 
Attachment Jack: 57001 ·1398 

• Spin the wheellighl ly, and check for roughness or binding. 
* If roughness or binding is found, replace the hub bearings. 
• Inspect the wheel for small cracks, dents. bending, or warp. * If there is any damage to the wheel. replace the wheel. 
• Remove the wheel, and support it without the lire by the axle. 
• Measure the axial [A] and radial [B] rim (unout with a dial gage. * If rim (unout exceeds the service limit. check the hub bearings. * lithe problem is not due to the bearings. replace the wheel. 

Rim Runout 
Service Limit: Axial: TIR 0.5 mm 

Radial : TlR 0.8 mm 

AWARNING 
Never attempt to repair a damaged wheel. II there Is any 
damage besides wheel bearings. the wheel must be replaced 
to Insure safe operational condition. 
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Wheels (Rims) 

Axle Inspection 
• Visually Inspect Ihe front or rear axle for damages. 
* If Ihe axle is damaged or bent. replace it. 
• Place the axle in V blocks thai arel00 mm [AI apart. and sel a dial 

gage [81 on the axle at a point halfway between the blocks. Turn Ic] 
the axle 10 measure the runoul. The difference between the highest 
and lowest dial readings is the amount 01 runoul . 

* II axle runoul exceeds Ihe service limit. replace the axle. 

Ad. Aunoutll 00 mm 
Standard: TIA 0.05 mm or lest 
Service Limit: TIR 0.2 mm 

Wheel Balance 
o To improve stability and decrease vibration al high speed, the front 

and feaf wheels must be kepI balanced. 
• Check and balance the wheets when required, or when a lire is 

replaced with a new one. 

Ba/ance Inspection 
• Remove the wheel. 
• Support Ihe wheel so thai it can be spun freely. 
• Spin the wheel lightly. and mark [AI the wheel at the top when the 

wheel slops. 
o Repeat this procedure several l imes. If the wheel stops of ils own 

accord In various positions. it is well balanced. 
* II the wheel always stops in one position. adjust the wheel balance. 

Balance Adjustment 
• If the wheel always stops in one position. provisionally attach a 

balance weight {AI on the rim at the marking using adhesive tape. 
• Rotate the wheel 114 turn [BI. and see whether or not the wheel stops 

in Ihis position. If it does. the correcl balance weight is being used. 
* II the wheel rOlates and the weight goes up. replace the weight with 

the next heavier size. If the wheel rolales and the weight goes down, 
replace the weight with the next lighter size. Repeat lhese steps until 
the wheel remains at fest after being rotated 1/4 turn. 

• Rotate the wheel another t /41urn and then another t l4 1urn 10 see if 
the wheel is correctly balanced. 

• Repeal the enllre procedure as many Umes as necessary to achieve 
correct wheel balance. 

• Permanen\ty inslalilhe balance weight. 

Balance Weight Removal 
* When the l i re Is nOI on the rim: 
• Push {A} the blade portion toward the outside with a regular tip 

screwdnver. and slip the weight 011 the rim flange. 
• Discard the used balance weight. 

,030004.ti 

9,030005 tit 

A 

·030006.1il 



Wheels (Rims) 

* When the life is on the rim: 
• Pry [AI the balance weight oft the rim flange using a regular tip 

screwdriver as shown in the figure, 
a Insert a tip of the screwdriver bet\Veen the tire bead IB] and weight 

blade Ie] until the end of the l ip reaches the end 01 the weight blade. 
D Push the driver grip toward the tire so that the balarlCe weight slips 

aI/the rim flange. 
• Discard the used balance weight. 

Balance Weight Installation 
• Check if the weight portion has any play on the clip plate. 
* If it does, discard it. 

AWARNING 
If the balance weight has any play on the rim, the clip of the 
weight has been stretched. Replace the loose balance weight. 
Do not reuse used balance weight. 
Unbalanced wheels can create an unsafe riding cond ition. 

• Lubricate the balance weight blade. ti re bead. and rim flange with a 
soap and water solution or rubber lubricant. This helps the balance 
weight slip onto the rim flange. 

CAUTIO N 

Do not lubricate the tire bead with engine oil or gasoline 
because they will deteriorate the ti re. 

Balance Weight 

Part Number Weight (grams) 

41 075·10 14 10 

41 075-1015 20 

41075·1016 30 

NOTE 
Balance weighrs are available from Kawasaki dealers in 10. 20, 
and 30 gram sizes. An imbalance of less than 10 grams will not 
usually affect running stability. 
Do not use four or more balance weighr (more Ihan 90 gram). If the 
wheel requires an excess balance weight. disassemble the wheel 
10 find the cause. 

• Install the balance weight on the rim. 
Slip the weight on the rim !lange by pushing or lightly hammering the 
weight In the dlrecHon shown in the figure. 

Push or hammer [AJ. 
Rim Flange [BJ 
Tire Bead [C] 
Blade {D] 
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o Check that the blade [AJ and weight IBI seat fully on the rim flange 
[e]. and that Ihe clip (01 is hooked over Ihe rim ridge [E] and reaches 
rim flal portion. 

Air Pressure Inspection/Adjustmenr 
• Measure the tire air pressure wi th an air pressure gauge [AI when 

the tires are cold (that is, when the motorcycle has nol been ridden 
more than a mile during the past 3 hours). 

* Adjust the tire air pressure according to the specifications if neces· 
sary. 

Air Pressure (when cold) 

Front Up 10 185 kg (408 Ib) 225 kPa (2.25 kgfcm • 32 pSi) 

Rear Up to 185 kg (408 Ib) 280 kPa (2.8 kgfcm , 40 psi) 

Tire Inspection 
.... As the lire tread wears down. the lire becomes more susceptible to 

puncture and failure. An accepted estimate is that 90% 01 all tire 
failures occur during the last 10% of tread life (90% worn). So it is 
false economy and unsafe to use Ihe tires until they are bald. 

• Remove any Imbedded stones or Olher foreign particles from Ihe 
tread. 

• Visually inspect the tire for cracks and cuts, replacing the tire in case 
of damage, Swelling or high spots indicale Internal damage, requiring 
lire replacement. 

• Measure the tread depth althe center of the tread with a deplh gage 
JAJ. Since the lire may wear unevenly, lake measurement at several 
places. * II any measurement is less than Ihe service limit. replace the tire. 

Thread Depth 

~~~~=1 

DUNLOP Standard Service Umlt ,=, 4.5 mm , mm 

(FG) 1.6 mm 

Rear 7.3mm 2 mm (Up to 130 kmlh) 

3 mm (Over 130 kmlh) 

AWARNING 
To ensure safe handling and stability, use only the recom
mended standard tires for replacement, Inflated to Ihe sIan
dard pressure. 

NOTE 
Most countries may have their own regulations requiring a minimum 
tire tread depth: be sure to follow them. 



Wheels (Rims) 

Tire Removal 
• Remove the following. 

Wheel (see this chapter) 
Disc(sj 
Valve Core (let out Ihe air) 

• To maintain wheel balance, mark the valve stem position on the tire 
with chalk so that the tire can be re installed In the same position. 

Chalk Mark or Yellow Mark [AI 
Air Valve [81 
Align {C]. 

• Lubricate the tire beads and rim flanges on both sides wi th a soap 
and waler solution or rubber lubricant. This helps the tire beads slip 
off the rim flanges. 

CAUTION 

Never lubricate with engine 011 or petroleum distillates beca use 
they will deteriorate the tire. 

• Remove Ihe lire from Ihe rim using a commercially available tire 
changer. 

NOTE 
>J The tires cannot be removed with hand tools because they fit the 

rims too lightly. 

Tire Installation 

• Inspect the rim and tire, and replace them il necessary. 
• Clean the sealing surfaces of the rim and !ire. and smooth the sealing 

surfaces of the rim wi th a fine emery cloth if necessary. 
• Remove the air valve and discard It. 

CAUTION 

Replace the air valve whenever the tire is replaced. 
Do not reuse the air valve. 

• Install a new valve in the front rim . 
• Remove the valve cap, lubricate the stem seal [AI with a soap and 

water solution or rubber lubricant. and pull [S] the valve stem th rough 
the rim from the inside out until it snaps into place. 

CAUTION 

Do not use engine all or petroleum distillates to lubricate the 
stem because they will deteriorate the rubber. 
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9-12 WHEELSfTlRES 
Wheels (Rims) 

o The Ironl air valve is shown in the figure. 
Valve Cap [A] 
Valve Core IB] 
Stem Seal [C] 
Vawe Stem [DJ 
Valve Seat IE] 
Valve Opened IF] 

• Install a new valve [AI In the rear rim. 

Torq ue - Rear Air Va lve NutS: 1.5 N·m (0. 15 kg·m, 13 in·lb) 

• Apply a soap and water solution. or rubber lubricant to the rim flange 
and tire beads. 

• Check the tire rotation mark on the tront and rear ti res and install 
them on Iha rim accordingly. 
nre Rotation Mark (A) 
Rotation Direction ISJ 

• Position the tire on the rim so thaI the valve [A] is at the tire balance 
mark IB] (Ihe chalk mark made during removal , or the yellow paint 
mark on a new tire). 

• Install the tire bead over the rim flange using a commercially available 
tire changer. 

• Lubricate the tire beads and rim flanges wi th a soap and water 
sotution or rubber lubricant to help seat the tire beads in the seating 
surfaces of the rim while Inflating Ihe tire. 

• Center the rim in the tire beads. and inflate the tire wi th compressed 
air until the tire beads seat in Ihe sealing surfaces. 

AWARNING 
Be sure to install the valve core whenever Inflating the tire, 
and do not Inflate the ti re to more than 400 kPa (4.0 kglcm2, 
57 psi). Overinflation can explode the tire with possibility of 
injury and loss of life. 

I I 
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Wheels (Rims) 

• Check to see that the rim lines [A] on both sides 01 the tire sidewalls 
are parallel with the rim flanges. 

• If the rim flanges and tire sidewall rim lines are not parallel. remove 
the valve core. 

• Lubricate the rim flanges and lire beads. 
• Install the valve core and Inflate the lire again. 
• After the tire beads seat in the rim flanges, cheCk for air leakage. 

o Inflate the tire slightly above standard inflation. 
Use a soap and water solution or submerge the tire. and check for 
bubbles that would indicate leakage. 

• Adjust the air pressure to the specified pressure (see Tire Inspection). 
• Instalilhe brake disc(s) so that the marked side [AJ faces out. 
• Apply a non·permanentlocking agenl, and tighten the brake disc bolts 

[6J. 

Torque · 8 rake Disc 8011S: 27 N·m {2.8 kg.m, 20.0 It·lbj 

• Adjusllhe wheel balance. 

Check and balance the wheel when a Ure Is replaced with a 
new one. 

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 Ihe 
other type is called permanent (internal) repair which requires tire 
removal. It Is generally understood that higher running durability is 
obtained by permanent (internal) repairs than by temporary (external) 
ones. Also, permanent (internal) repairs have the advantage of 
permitting a thorough examination for secondary damage not visible 
from external inspection 01 Ihe lire. For these reasons, Kawasaki 
does not recommend temporary (external) repair. Only appropriate 
permanent (internal) repairs 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 thaI safe results 
can be obtained. 
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9-14 WHEELSfTlRES 
Hub Bearings (Wheel Bearings) 

Removal 
• Remove the wheel. and take out the following. 

Collars 
Coupling (OU\ 01 Rear Hub) 
Grease Seals 
Circtip [AI 

Special Tool - Inl ide ClrcUp Pliers: 57001 ·143 

• Remove the speedometer gear drive IBI lrom the ffont hub. 

• Use the bearing remover (special tools) to remove the hub bearings 
(A(. 

CAUTION 

Do not lav the wheel on the ground with the disc facing down. 
This can damage or warp the disc. Place blocks under the 
wheel so that the disc does not touch the ground. 

Special Tool, · Bearing Remover Shall. 013: 57001-1377 [Bl 
Searing Remover Head, 9 20 )( 0;)22: 57001·1293 [e l 

Installation 
• Before installing the wheel bearings, blow any dirt or foreign particles 

out 01 the hub with compressed air to prevent contamination of the 
bearings. 

• Replace the bearings with new ones. 

NOTE 
Install the bearings so that the marked side faces out. 

• Install the bearings by using the bearing driver set which does not 
contact the bearing inner race. 

• First, press the following bearings in until lhey bottom oul. 
Left Bearing (Front Hub) {AI 
Right Bearing (Rear Hub) [AJ 

5!)ecial Tool- Baarlng Driver Set: 57001-11 29 IB) 

• Next, Instalilhe following: 
New Circlip 
Distance Coliar 
Right Bearing (Front Hub) 
Left Bearing (Rear Hub) 

Replace the circlips wi th new ones. 

Special Tool - Inside Clrcllp Pliers: 51001-143 

Replace the grease seals with new ones. 
Press in the grease seals [AI so thai seal surface is flush IBI with the 
end of the hole. 
Apply high temperature grease to the grease seal lips. 

S!)eclal Tool - Bearing Driver Set: 57001·11 29 tC) 
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Hub Bearings (Wheel Bearings) 

• Put the speedometer drive [AJ onto the front wheet hub notches [BJ . 
then install the circtip. 

Special Tool - Insida Circlip Pliers: 57001-143 

Inspection 
Since the hub bearings are made to extremely close tolerance, the 
clearance cannot normally be measured. 

NOTE 
,J Do not remove any bearings for inspection. If any bearings are 

removed, they will need to be replaced with new ones. 

• TUrn each bearing in the hub back and lorth fAJ while checking lor 
plays, roughness, or binding. 

* II bearing play. roughness. or binding is found. replace the bearing. 
• Examine the bearing seallB] for tears or leakage. 
* If the seal is torn or Is leaking, replace the bearing. 

Lubrication 

NOTE 
' 1 Since the hub bearings are packed with grease and sealed, 

lubrication is not required, 
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Speedometer Gear Housing 

Disassembly 

NOTE 
o " is recommended that the speedometer unit be rep/aced rather 

than attempting to repair the components. 

Lubrication 
• Clean and grease (AI the speedometer gear housing [81. 
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Exploded View 

Front Gear Case 
EO: Apply engine oil , 

G: Apply grease. 
R: Replacement Parts 
SI: Stake the fasteners. 
Tl: 12 N·m (1.2 kg·m. 104 in·lb) 
T2: Ie Nom (1.8 kg·m, 13.0 ft·lb) 
T3: 15 N·m (1.5 kg·m, 11.0 ft·lbj 
T4; 9.8 N·m (1.0 kg-m, 87 in·lb) 
TS: 25 N·m (2.5 kg-m, 18.0 ft·lb) 
T6: 265 N·m (27.0 kg·m. 195 fHb) 
T7: 135 N·m ( 14.0 kg.m, 100 ft ·lb) 
T8: 8.B N·m (0.90 kg·m, 78 in·lb) 
T9: 2.9 N·m (O.30 kg·m. 26 in·lb) 
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Exploded View 

Final Gear Case 

G: Apply grease. 

L: Apply a non-permanent locking agent. 

Lh: Left-hand Threads 

0: Apply oil. 

HO: Apply hypoid gear oil. 

A: Replacement Parts 

SI: Stake the fasteners. 

Tl : B.8 N'm (0.90 kg.m. 78 in·lbj 

T2: 34 N·m (3.5 kg·m, 25 ft .lbj , , ,10 

T3: 23 N·m (2.3 kg·m. 16.5 fHb). , ,8 

T4: 120 N-m (12.0 kg·m, 87 ft ·lbj 

TS: 245 N·m (2S.0 kg·m. 180 ft· lb) 

T6: 16 N·m (1.6 kg·m, 11.5 ft ·lb) 



Specifications 

1Iem 

Final Gear Case Oil 

Grade 

Viscosity 

Oil level 

Amollnt 

Final Bevel Gear Backlash 

Propeller Shaft Joint Grease 

Front Bevel Gear Backlash 

Preload for Front Bevel Gear Bearing 

Torque wrench 

Spring scale 

Special Tools · all Seal & Bearing Remover: 57001-1058 
Jack: 57001·1238 
Attachment Jack: 57001 ·1398 
Pinion Gear Holder: 57001-1165 
Bearing Retainer Wrench: 57001·1251 
Fork Oil Seal Driver: 57001 ·11 04 
Drive Shaft Holder: 57001 ·1407 
Bearing Driver Sel: 57001·' 129 
Bearing Driver: 57001·382 
Damper Cam Holder: 57001 -1025 
Driven Gear Holder: 57001-1027 
Bearing Puller: 57001-158 
Bearing Puller Adapler: 57001 ·317 
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Standard 

API GL·s hypoid gear oil 

When above soC (41 °F) SAE90 

When below SoC (41°F) SAE80 

Filler opening bottom 

200mL 

0.06 ... 0.09 mm (at gear hub spline) 

20 mL, high-temperature grease 

0.10 .... 0.15 mm (at gear tooth) 

0.5 ..... 0.9 N·m (0.05 - 0.09 kg-m, 4 "" 8 in·lb) 

2.5 ~ 4.5 N (0.25 .... 0.45 kg, 0.6 ..... ' .0 Ib) 
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Final Gear Case Oil 

Oil Leve/lnspection 
• Support the motorcycle perpendicular to the ground. 
• Unscrew the filler plug {AI. The elltevel IB] should come to Ihe bottom 

01 the filler opening. 
* If it is low, first check the final gear case lor oil leakage, remedy it if 

necessary, and add oit through Ihe filler opening. Use the same type 
and brand of oil that Is already In the !lnal gear case. 

• Install the filler plug. 

Oil Change 
• Warm up the 011 by running the motorcycle so thai Ihe oil will pick 

up any sediment and drain easily. Stop the motorcycle and turn the 
ignition switch OFF. 

• Place an oil pan beneath the final gear case. and remove Ihe drain 
plug. 

AWAANING 
When draining or filling the final gear case, be careful thai no 
011 gets on the lire or rim. Clean off any oil that Inadvertently 
gets on them with a high-flash point solvent. 

• Arter the oil has completely drained out. install the drain plug [A] with 
a new gasket. 

Torque - Anal Gear Case Drain Plug: 8.8 N·m (0.90 kg·m, 78 in·lb) 

• Flilihe final gear case With the specified oil and quantity. 

Finsl Gesr Csse 011: 
Amount: 200 mL. 
Grade: 
Viscosity: 

APt Gl·S hypold gesr oU 
When above S· C (4 ' °F) SAE 90 
When below SoC (4, °F) SAE 80 

NOTE 
The term "GL·S" Indicates a quality and additive ra ting. A "GL·5" 
ra ted hypoid gear oil can also be used. 

• Be sure the O·ring Is in place, and Install the filler plug. 



Final Gear Case 

Removal 
* II the final gear case is to be disassembled. drain the final gear case 

oil. 
• Remove the rear wheel (see WheelslTires chapter). 
• Remove the left shock absorber [AI from its studs by taking off the 

nuts. 
• Remove the final gear case by taking oft the nuts [BJ. The spring 

comes off with the case. 

NOTE 

o If the final gear case is full of oil. place Ifle case so that the breather 
hole {el is on top. 

Installation 
• lubricate the propeller shaft joint (see Propeller Shalt Joint lubrica· 

tion). 
• Inslall the spring so that the smaller diameter end [AJ faces toward 

the final gear case. 
• Fit the pinion gear splines into the propeller shaft joint while turning 

the ring gear hub. 
• Tighten the tinal gear case mounting nuts to the specified torque. 

Torque · Flnat Gear Case Mounting Nuts: 34 N·m (3.5 kg·m, 25 ft ·lb) 

* If the final gear case oil was drained, tililhe case wilh oil. 

Disassembly 
• Remove the final gear case cover bol ts [AI. 
• Use three tapped holes [BI to lift the ring gear assy from the gear 

case. The shim(s) comes off with the assy. 

NOTE 
o Do not disassemble the ring gear assy (ring gear. ring gear hub, 

and final gear case cover). but the oil seal can be removed. 

• To remove the ring gear oil seal [AJ. heat the ring gear assy in an oil 
bath to 120 '"- 150°C (248 ...... 302°F). then pry out the 011 seal with 
an awl or other tool. 8e carefu l not to scratch the sealing surface on 
the ring gear hub. 

CAUTION 

Do not heat the case with a torch. This will warp the case. 

• Remove the snap ring [AI and pull out the needle bearing (8). 
* If the small ring gear oil seal [CJ IS damaged. remove it using the oil 

seal and bearing remover. 

Special Tool- 011 Seal" Bearing Remover [OJ: 57001-1058 
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Final Gear Case 

o Remove the small ring gear oil seal il damaged. 

Final Gear Case 

, . Pinion Gear NUl 

2. Washer 
3. Pinion Gear Joint 

4.0·ring 

5. Ring Gear Hub 

6. Ring Gear 011 Seal 
7. Ball Bearing 

8. Final Gear Case Cover 

9. Cover Mounting Bolts 

10. Ring Gear Shim(s) 

gk070201.!if 

11. Ring Gear 

12. Studs 

13. Pinion Bearing Retainer 

14. Oil Seal 

15. Final Gear Case 

16. Ball Bearing (Four·point Contact) 

17. Pinion Gear 

16. Small Ring Gear 011 Seal 
19. Needle Bearing 

20. Spring Pin 



Final Gear Case 

• Pry open the staking [AI on the pinion gear nut [BJ, and unscrew the 
nut using the pinion gear holder [C]. 

Special Tool · Pinion Gear Holder; 5700 ' -1165 

• Remove the washer and pinion gear joint with the O.ring . 
• Pull out the oil seal in the pinion bearing retainer using a puller. 

• Remove the retainer stop screw [A] and then unscrew the pinion 
bearing re tainer with a holder IS] and bearing retainer wrench [C] . 

NOTE 

o The bearing retainer has left-hand threads, so, turn il clockwise for 
removal. 

Special Tool- Bearing Retainer Wrench : 57001-1251 

• Take the retainer [AJ and pinion gear assy IB] out of the final gear 
case. 
Pull oul the shim, stop screw and plug from the final gear case. 

Assembly 
The ring gear and pinion gear are lapped as a set In the factory 10 gel 
the besl looln contact. They must be installed as a pair, and never 
replace one without the other. 

• Instali lhe ring gear oil seal with its spring [AI facing Inward using a 
suitable driver until the face of the seal is even [B] with Ihe end 01 the 
hole. 

• Press the small ring gear 011 seal [AJ until it bottoms out with its spring 
(B) laCing inward. 
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Final Gear Case 

• Blow the breather hole [A] In the fina l gear case cover clean with 
compressed air. 

• Apply a non-permanent locking agent to the threads of each stud and 
instaU them to the case II they were removed. 

• Reinsta ll the original ring gear shlm(s) to keep the gear backlash and 
the tooth contact unchanged. 

• TIghten: 
Torque · Final Gea, Case Cover BotlS: 

6 10: 34 N·m (3.5 kg·m, 25 IUb) 
0 8: 23 N m (2.3 kg·m. 16.S It·lb) 

• InSlali the pinion bearing re tainer. 
• Reinstall the original pinion gear shim(s) to keep the gear backlash 

and the tooth contact unchanged. 
• Using a holder [S1 and bearing re tainer wrench [C], tighten the pinion 

bearing retainer. 

Special Tool- Bearing Retainer Wrench: 57001-1251 

o Turn the bearing re tainer counterclockwise. 
• Insert the plug imo Ihe relainer stop screw [AI. 

Non-permenenl Locking Agenl - Relalner Stop Screw 

Torque - Bearing Retainer: 245 N·m (25.0 kg·m, lBO 1I·lb) 
Relalner Slap Screw: 16 N·m (1 .6 kg·m, 11 ,5 h ·lb) 

• USing the pinion gear holder [C]. tighten the pinion gear nut {Sj. 

Special Tool - Pinion Geer Holder: 57001-1165 

Torque - Pinion Geer Nut: 120 N·m (12.0 kg·m. 87!t·tb) 

o Slake [AI the pinion gear nul with a punch. 

CAUTION 

When staking Ihe nut, be careful nOI to apply shock 10 the 
pinion gear and its bearing. Such a shock could damage the 
pinion gear andlor bearing. 

Bevel Gear Inspection 
• Visually cheCk the bevel gears for scoring, chipping, or olher damage. 
* Replace lhe bevel gears as a set it ei ther gear is damaged. 

Pinion Gear Joint Inspection 
• Visually inspect the splines [AI of the pinion gear joint. * if they are badly WOHl or chipped. replace the join! wi th a new one. 

Also. Inspect the propeller shaft sliding joint. 
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Final Gear Case 

Final Bevel Gear Adjustment 
o The backlash and tooth contact pattern of the bevel gears must be correct to prevent Ihe gears from making noise 

and being damaged . 
• After replacing any of the backlash-related parts, be sure to check and adjust Ihe backlash and tooth contact 01 Ihe 

bevel gears. First, adjust backlash, and then tooth contact by replacing shims. 
C The amount 01 backlash is influenced by the ring gear position more Ihan by Ihe pinion gear position. 
o Tooth conlact locations is influenced by pinion gear posit ion more Ihan by ring gear position. 

Backlash-Related Paris 

IIf----{s 

1. Pinion Gear 3. Ring Gear Assy 5. Rnal Gear Case 

2. Pinion Gear Shim(s) 4. Ring Gear Shim(s) 
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Final Gear Case 

Ring Gear Shims lor Backlash Adjustment Pinion Gear Shima fo T olh Contact Adjustment , 0 

Thickness (mm) Paris Number Thickness (mm) 

0.15 92025·1783 

0.5 92025·1784 

0.6 92025-1785 

0.7 92025-1786 

0.8 92025-1787 

0.' 92025-1788 

1.0 92025-1789 

1.2 92025-1790 

Backlash Adjustment 
• Clean any dlr1 and oil off the beyel gear teeth with a high· flash point 

solyent. 

CAUTION 

Do not Install the O-ring or 011 seals during adjustment. 

• Install the pinion gear assy with Ihe primary shim (1.0 mm thickness), 
and tighten Ihe pinion bearing relainer to the specified torque. 

Torque - Pinion Bearing Retainer: 245 N-m (25 kg-m, 180 1I·lb) 

• Install the ring gear assy with the primary shim (1.0 mm th ickness), 
and tighten the cover bolls to the specified torque. 

Torque' Final Gear ClSe Cover Bolts: 
Ml 0: 34 N m (3.5 kg.m, 25 It Ib) 
M8: 23 N m (2.3 kg m, 16.5 fHb) 

Check the backlash during l ightening of Ihe cover bolts. and stop 
tightening them immediately il the backlash disappears. Then, 
change the ring gear shim to a thicker one. 

• Mount a dial gage [DJ on a vise so that the tip of the gage IS against 
the splines of the ring gear hub. 

• To measure the backlash. turn the ring gear hub [BJ back and forth 
{Cj while holding the pinion gear steady with the pinion gear holder 
[Aj. The di fference between the highest and the lowest gage reading 
is the amount 01 backlash. 

Special Tool · Pinion Gear Holder: 57001 ·1165 

Measure backlash at three locations equally spaced on the splines, 

Final Bevel Gear BacklaSh : 0.06 ", 0.09 mm 
(at ring gear hub splines) 

* II the backlash is out 01 the limit. replace the ring gear shims. To 
increase backl8$h. increase the thickness 01 the shim(s). To decrease 
backlash , decrease Ihe thickness of the shim{s). 

* Change the thickness a hllie al a time. 
• Recheck the backlash, and readjust as necessary. 

0.10 

0.15 
0.5 

0.6 
0.7 
0.8 

0.' 
1.0 
1.2 

Parts Number 

92025-1733 

92025-1734 

92025·1735 
92025·1736 
92025-1737 

92025·1738 
92025-1739 
92025-1740 
92025-1741 



Final Gear Case 

Tooth Contact Adjustment 
• Clean any dirt and oil off the bevel gear teeth with a high.llash point 

solvent. 
• Apply checking compound to 4 or 5 teeth of the pinion gear. 

NOTE 
n Apply checking compound to the teeth in a thin. even coal with a 

fairly sliff paint brush. " painted too thickly. the exact tooth pattem 
may not appear. 
Th6 checking compound must be smooth and firm, with the 
consistency of tooth paste. 
Special compounds are available at automotive supply stores for 
the purpose of checking differential gear tooth patterns and contact. 

• Ins\all the shim(s) and pinion gear assy, and tighten the bearing 
retainer to the speci fied torque. 

Torque · Pinion Bearing Retainer: 245 N,m (25 kg·m, 180 It.lb) 

• Insta ll the shim(s) and ring gear assy, and tighten the cover boils to 
the speci fied torque, 

Torque· Flna' Gear Case Cover Bolt' : 
MIO : 34 N,m (3,S kg·m, 25 fj.lb) 
M8: 23 N·m (2,3 kg·m, 16.51t-1b) 

• TUrn the pinion gear for one revolution (B] back and lorth, while 
creating a drag on the ring gear hub [AJ. 

• Remove the ring gear assy and pinion gear assy to check Ihe drive 
panern and coast pallern of the bevel gear leeth, The tooth contact 
panems of both (drive and coast) sides should be centrally located 
between the top and bottom of the looth. The drive pattern can be 
a little closer to the toe and Ihe coast pattern can be a somewhat 
longer and closer to the toe. 

* If the tooth contact panern Is Incorrect, replace the pinion gear 
shlm(s). following the e:llamples shown. Then erase the tooth contact 
panerns, and check them again. Also check the backlash every time 
Ihe shim(s) are replaced. Repeat the shim change procedure as 
necessary. 

NOTE 
If the backlash IS out of the standard range after changing the pinron 
geer shim(s). replace the ring gear shim(s) to correct the backlash 
before checking the tooth contact pattern, 

Bevel Gear Inspection 
• Remove the ring gear assy and pinion gear from the final gear case 

(see Ring Gear Disassembly and Pinion Gear Disassembly). 
• Visually check the bevel gears tor scoring, chipping. or other damage. 
,.. Replace the bevel gears as a set if either gear is damaged, 
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Final Gear Case 

Correct Tooth Contact Pallern : No adjustment Is required. 

A ~ _ 0 

A 

Heel (AJ Bottom IB] Top (C) Toe 10J 

Incorrect Tooth Contact Patterns (Example 1) 

A ~ _ D 

~ 
n---+-" 

o Decrease the thickness of the pinion gear shim(s) by 0.05 mm 10 correct Ihe pattern shown above. 

Heel [AJ Bottom [BJ Top [CJ Toe (01 

Incorrect Tooth Contact Ptterns (Example 2) 

~~ , 
~ -' - ----. ' 

~I 
---

'i:' 
I , r-<i ~ 

, 

Increase Ihe thickness 01 the pinion gear shlm(s) by 0.05 mm 10 correcllhe pattern shown above. 

Heel [A] Bottom lBJ Top [C] Toe [OJ 

gk060027 tif 

gk060028.tlf 



Propeller Shaft 

Removal 
• Remove: 

Rear Wheel (see WheelsITires chapter) 
Final Gear Case (see this chapter) 

• Remove the propeller shaft from the front driven gear joint. 
o Turn the propeller shaft so that the lockpin access hole [AI in the 

propeller shaft comes outside. 

C Move back the propeller shaft and slip the propeller shafl off the driven 
gear jOin! while pushing on the lockpin. 

Propeller Shaft [AI 
Universal Joint IB] 
Lockpln Ie] 
Spring [DJ 
Driven Gear Joint [E] 

• Remove the circlip IB] from the rear end of the propeller shaft [AI 
using a circlip pliers. 

• Remove the washer re] and pull oul the propeller shafl sliding joint 
[0 [, 

Installation 
• Check the O'ring [E] on the rear end 01 the propeller shalt for any 

kind 01 damage, and replace it if necessary. 
• Lubricate the propeller shaft joint (see Propeller Shaft Joint Lubrica· 

tion). 
• After connecting the propeller shaft to the driven gear Joint. pull the 

propeller shaft rearward to check that the shaft is secured in place by 
the lockpin. 
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Propeller Shaft 

Propeller Shaft Joint Lubrication 
• Wipe the old grease olf the propeller shaft sliding joint and pinion 

joint. 
• Pack the propeller shatt sliding /Olnl with 20 ml (16 grams) 01 high 

temperature grease (A). 

Propeller Shaft Inspection 
• Check thai the universal joint (AJ wor1ts smoothly without rattling or 

sticking. 
* li lt does not work smoothly, the needle bearings altha universal joint 

are damaged, Replace the propeller shaft assy with a newone. 
• Visually Inspect the bearing of the shaft and the wear of the splines 

(B) at the rear end of the shafl. 
* If it is benl at all, replace the propeller shaft assy. Do nol attempt to 

straighten a benl shaft. 

Sliding Joint Inspection 
• Visually inspect the Internal spl ines IBI of the propeller shaft sliding 

joint [AI. 
* If they ate badly worn or chipped. replace the joint with a new one. 

A 
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Front Bevel Gears 

Front Gear Case Removal 
• Remove: 

Engine (see Engine Removaillnstallation chapter) 
Rear Shift lever {AI 

• Unscrew the front gear case bolts {BI and remove the front gear case 
[Cr. 

C The cam follower [Aj and the damper spring [BI come off with the 
gear case. 

• Check Ihat the shi t! shaft oil seal and replace it il damaged . 

Front Gear Case Installation 
• Tighten the front gear case bolts to the specified torque. 

Torque· Front Gear Case Bolts; 
M8: 25 N.m (2.5 kg·m, 18.0 It ·lb) 
M6: 9.8 N,m (1.0 kg.m. 87 In·lb) 

• When installing the oil pipe, tighten the front banjo bolt [BI first. then 
the rear banjO bolt while holding the pipe downward [AI. 

Front Gear Case Disassembly 
• Remove: 

Front Gear Case (see this chapter) 
Cam Follower 
Damper Spring 
Rubber Boots [AI 

• Remove Ihe driven gear assy mounting bolls [B] and pry the assy [C] 
off Ihe case. 
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Front Bevel Gears 

Pry Points [AJ 

• Remove the drive gear assy as follows. 
J Pry off the gear case cap (AJ with a tool. 

o Pry open the drive gear nUl [AJ with a small chisel. 
Install: 
Damper Spring 
Cam Follower IBJ 

o Unscrew the drive gear nut while holding the drive gear shaft with the 
drive shaft holder te] (special 1001). 

Front Gear Case [D) 
Socket Wrench IE] 
Vise IF] 

Special Tool · Drive Shaft Holder: 57001-1407 

• Pull off the drive gear shaft (AJ. the drive gear [8]. and shim(s) Ie]. 
• Remove the bearing holder [DJ from the gear case. 
• Remove the drive gear shaft ball bearing l EI using the bearing driver 

sel. 
Front IF] 

SpecIal Tool - Bearing Driver Set: 57D01-1 129 
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Front Bevel Gears 

• Press the drive gear [B] slowly wi th the driver [Aj onto the shaft [C] , 

Special Tool - Bearing Driver: 57001-382 

• Be sure to check and adjust the bearing preload. the bevel gear 
backlash. and tooth contact, when any of the backlash-related parts 
are replaced (see Front Bevel Gear Adjustment). 

• Al ter completing all adjustment, reassemble the Iront gear case. 
o Replace the drive gear nut with a new one. 
e Apply 011 to the threads and seating surface of the nut. and tighten it 

to the specified torque to settle the bearings in place. 
C Loosen the nut completely and retighten it to the specified torque. 

Torque - Drive Gear Nul: 265 N·m (27.0 kg·m . 195 fl·lb) 

C Stake the nut to secure it In place. 

CAUTION 

When staking the nut , be careful nol 10 apply shock 10 the 
shaft and Its bearing. Such a shock could damage the shaft 
andlor bearing. 

• Install the shim [e]. 
• Install the driven gear assy so that the pry ribs [Aj and machined 

sur1aces IB] align. 
• n ghten the driven gear assy mounting bolts to the specified torque. 

Torque - Driven Gear Assy Mounllng BoilS: 25 N·m (2.5 kg-m, 18.0 
ft-lb) 

* If the oil pipe was removed, use a new flat washer on each side of 
the fittings. and tighten the banjo bOils to the specified torque. 

Torque - 011 Pipe Ban jo Boi lS: 12 N·m (1.2 kg·m. 104 In·lb) 

Driven Gear Disassembly 
• Holding the driven gear joint with the driven gear holder [AI in a vise, 

U!'lscrew the driven gear bolt [B). 

Special Tool · Driven Gear Holder: 57001-1027 
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Front Bevel Gears 

• Remove the driven gear joint [AI with the O·ring [Bl. 
• Remove the driven gear from the bearing housing. 
• Remove the oil seal from Ihe housing with a hook, and puilihe tapered 

roller bearing out of the housing. 
• Remove the tapered roller bearing which is pressed onto the driven 

gear shaft with Ihe bearing puller and adapter. 

Special Tools· Bearing Puller: 57001 · '58 
Adapter : 51001-317 

Driven Gear Assembly 
• Replace Ihe driven gear bolt with a new one. 
_ The drive and driven gears are lapped as a set at the factory to get 

Ihe besl tooth contact. They must be replaced as a set. 
• Be sure 10 check and adjust the bearing preload. the bevel gear 

backlash, and tooth conlact (see Front Bevel Gear Adjustment). 
• Drive Ihe tapered roller bearing Inner race (SJ onto the driven gear 

shaft [e) using the bearing driver [AI. 

Special Tool · Bearing Driver: 57001·382 

• After completing the bearing preload adjustment. reassemble the 
driven gear assy. 

C Using the bearing driver set, press the oil seal In until the face of the 
seal is level with the end of the bearing housing hole. 

Special Toot · Bearing Driver Set; 57001-1129 

TIghten Ihe driven gear bolt to the specified torque. 

Torque · Driven Gear Bolt: 135 N m (14.0 kg·m. 100 It·lb) 

Stake (AJ the driven gear bolt to prevent It from loosening. 

CAUTION 

When staking the bolt, be carelul not to apply shock 10 the 
driven gear and their bearings. Such a shock could damage 
the driven gear andlor bearings. 

Damper Cam Removal 
• Remove the front gear case (see this chapter). 
• Remove the retainer and needle bearing of the output shaft. 
• Remove the clutch push rod guide [C] and boll s, and crankcase 

bearing retainers and bolts. 
• Insert a bolt (,,12 mm. llOO mm) [OJ into the engine mounting bo!! 

hole. 
• Unscrew the damper cam nut [AJ using a damper cam holder (81 

{special tool) and deep socket wrench. 

Special Tool · Damper Cam Holder: 5700 1·1025 
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Damper Cam Installation 
• Replace Ihe damper cam nut with a new one . 
• Tighten the damper cam nut to the specified torque. 
C Apply oil to the threads and the seating surface 01 the nut. 

Torque - Damper Cam Nut: 226 N·m (23.0 kg·m, 166 ft.lb) 

Special Tool - Damper Cam Holder: 57001-1025 

From Bevel Gear Adjustment 
In order to prevent one gear from moving away from the other gear under load, the tape red roller bearings must be 

properly preloaded. Also the backlash (the distance one gear will move back and forth without moving Ihe other gear) 
and tooth contact pattern ollhe bevel gears must be correct to prevent the gears from making noise and being damaged. 

Above three adjustments are of critical importance and must be carried out In the correct sequence and method. 
Preload adjustment is necessary whenever the driven gear bolt [2J loosened. even if the purpose is not to replace the 
parts. 

Backlash-related Parts 

1. Drive Gear 

2. Driven Gear Bolt 

3. Drive Gear Shim(s) 

4. Ball Bearing 

5. Drive Gear Shaft 

6. Front Gear Case 

7. Driven Gear 

8. Tapered Rol ler Bearing 

9. Driven Gear Shim(s) 

to. Driven Gear Bearing Housing 

t 1. Driven Gear Joint 

gk080005.tif 

Preload-related Parts 

t2. Collar (Preload Adjustment) 

13. Spacer (Preload Adjustment) 

14. Tapered Roller Bearing 
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Front Bevel Gear Adjustment 

Preload the driven gear bearings. I 

t 
Adjust gear backlash. I 

I Adjust tooth contact pattern. I 
1 

Assemble the front gear case completely. I 

a When any of the backlash-related parts are replaced , or the dnven gear bolt IS loosened; even II the purpose Is not 
to replace the paris. be sure to check and adjust the bearing preload. the bevel gear backlash, and toolh contact by 
replacing shims. 

Preload Adjustment 
• Install the driven gear assy. and tighten the driven gear nul to the 

specified torque. 

Torque· Driven Gear Boll: 135 N·m (14.0 kg·m, 100 fI·lb) 

o Do not Instailihe oil seal. and O-ring, and do nol slake the bolt until 
the correct bearing preload is obtained. 

CAUTION 

To start with, choose a shim or coliar so that the beari ngs are 
just SNUG with NO play and also with NO preload. 
Any overpreload on the bearings could damage the bearings. 

• Apply a li tt le engine all to the bearings. and turn the gear shaft more 
than 5 turns to allow the bearings to seat. 

• Measure the bearing preload. Bearing preload is defined as a lorce 
or torque which is needed to slart the gear shafllurning. 

PretGad for Driven Gear Beari ng 
Using Spring Scale: 2.5 .... 4.5 N (0.25 '" 0.45 kg, 0.6 ..... 1.0 tb) 
Using Torque Wrench; 0.5 .... 0.9 N·m (0.05 .... 0.09 kg·m. 4 .... 81n·lb) 

NOTE 
J Preload can be measured either with a spring scafe or 8 beam-type 

torque wrench. When measured with a spring scale. the preload is 
designated by force (N. kg, Ib). and when measured with a torque 
wrench, it is designated by torque (Nom, kg·m, in/b). 

Preload Measurement with Spring Scale 
• Hold the bearing housing In a vise so Ihal Ihe gear shaft axis IS 

verlical. 
• Hook [e] the spring scale [6] on the driven gear holder [Al at a point 

200 mm [0] apart trom the cenler of the gear shaft. 
• Apply force to Ihe handle horizontally and at a right angle 10 it. 

Special Tool- Driven Gear Holder: 57001·1027 

gkOB001 0. tif 
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• If the preload is out of specified range, replace the bearing collar and/or spacer. To Increase preload, decrease the 
slack length of the coliar and spacer. To decrease preload. Increase the Slack length of the collar and spacer. 

* Change the stack length a little al a lime . 
• Recheck the bearing preload. and readjust if necessary. 

Collars for Preload Ad justment Spacers ror Preload Adjustment 

length (mm) 

22.8 

22.9 

23.0 
23.1 

23.2 

23.3 

23.4 

23.5 

23.6 

23.7 

23.8 

23.9 

24.0 

24.1 

Bearing Preloadlng Mechanism 

@ 

1. Bearing Housing 

2. Tapered RoUer Bearing 
Before Tightening [A[ 

After Tightening IBJ 

® 

Part Number 

92027·'152 
92027·1153 
92027-1154 

92027-1155 

92027·,156 
92027-1 157 

92027-1158 

92027-1159 

92027-1160 

92027· 1161 

92027-,,62 
92027-1163 

92027-1164 

92027·1165 

3. Spacer 

4. Cottar 
Under No Preload [C1 

initial Clearance [OJ 

Thickness (mm) Part Number 

1.70 92025-1072 

1.72 92025-1073 

1.74 92025- 1074 

1.76 92025-1075 

1.78 92025-1076 

1.80 92025-1077 

® 

gkOB0011 tif 

5. Tapered Roller Bearing 

Under Preload IE] 

No Clearance (F] 
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Backlash Adjustment 
• Clean any dirt and oit 011 bevel gear teeth with a high-flash point 

solvent. 
• Install the drive gear with the primary shim (1.0 mm thickness). and 

lighten the nul to the specified torque. 

Torque · Orlve Gear Nul : 265 N·m (27.0 kg·m, 195 f t·rb) 

NOTE 
Do not stake the head of the nul until both backlash and tooth 
contact adjustmenrs are finished. 

• Inslall the driven gear assy in the front gear case with the primary 
shim (1.0 mm thickness), and tighten the mounting bolts 10 the 
specified torque. 

Torque· Driven Gear Asay Mounting Bolts: 25 N·m (2.S kg·m, 18.0 

11·lb) 

o Check backlash during the tightening of the mounting bolts, and 
slop tightening them Immediately If the backlash disappears. Then, 
change the shim to a th icker one. 

• Install a holder [AJ with 6 mm bolts and nuts on the front gear case 
to mount a dial gage. 

• Set up a dial gage against a drive gear looth to check gear backlash. 
The gage stem must be In line with the direction of tooth travel. 

• To measure the baCklash. move the drive gear baCk and forth [CJ while 
holding [8J the driven gear sleady With a tool. The difference between 
the highest and lowest gage readings Is the amount of backlash. 

* II the baCklash Is nol within Ihe limit. replace the gear shim(s) at the 
dnve and/or driven gear. To increase backlash. Increase the thickness 
01 the shim(s). To decrease backlash. decrease the thickness of the 
shim(s) . 

... Change the thickness a IInle at a time. 
• Recheck the backlash. and readjust as necessary. 

NOTE 

o It is OK to pack two shims. Do not pack three or more shims. 

Front Sevel Gear Sacklash (al the gear tooth) 
0.10 ..... 0.15 mm 

Shims for Drive Gear Shim s for Driven Gear 

Thickness (mm) Parts Number Thicknrss (mm) 

0.15 92025-1688 0.1 
0.5 92025-1689 0.15 
0.6 92025-1690 0. 5 
0.7 92025-1691 0.6 
0.8 92025-1692 0. 7 
a .• 92025-1693 0.8 
1.0 92025-1694 0 .• 
1.1 92025-1695 1.0 
1.2 92025-1696 1.2 

Parts Number 

92025- 1826 
92025- 1818 
92025-1819 
92025-1820 
92025-1821 
92025-1822 

92025-1823 
92025-1824 
92025-1825 



Front Bevel Gears 

Tooth Contact Adjustment 
• Clean any dirt and oil off the bevel gear teeth with a high·flash point 

solvent. 
• Apply checking compound to 4 or 5 teeth on the driven gear. 

NOTE 
C Apply checking compound to the teeth in a thin, even coal with a 

fairly sliff paint brush. If painted too thickly, the exact tooth pattern 
may nOI appear. 

a The checking compound must be smooth and firm. with the 
consistency of tooth paste. 

" Special compounds are available from automotive supply stores fOf 
the purpose of checking differential gear tooth patterns and contact. 
Use this for checking Ihe bevel gears. 

• Turn the driven gear for 3 or 4 revolutions In the drive and reverse 
(coast) directions, while creating a drag on the drive gear. 

• Check the drive panern and coast panern of the bevel gear teeth. 
The tooth contact patterns of both drive and coast sides should be 
centrally located between the top and bottom of the tooth, and lillie 
closer to the toe of the tooth. 

* If the tooth contact pattern is incorrect, replace the shim(s} at the drive 
gear and shim(s) at the driven gear, following the examples shown. 
Then erase the tooth contact patterns. and check them again. Also 
check the backlash every l ime the shims are replaced. Repeat the 
shim change procedure as necessary. 

NOTE 
o If the backlash goes oul of standard range after changing shims. 

correcl the backlash before checking the tooth contact pattern. 
It is OK to pack two shims. Do not pack three or more shims, 

Heel [AI 
Bottom [BJ 
Top [C] 
Toe [OJ 
Drive Gear [EI 
Driven Gear [F] 

Incorrect Tooth Contact Patterns (Example 1): 
• Increase the thickness of the drive gear shim{s) by 0.05 mm, and.! 

or Increase the thickness of the driven gear shim(s) by 0.05 mm 
to correct the pattern shown below. Repeal in 0.05 mm steps if 
necessary. 

Heel [AJ 
Bottom [SI 
Top [C] 
Toe [DJ 
Oriv.e Gear [E] 
Driven Gear [FJ 

i! 

® 

® 
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Incorrect Tooth Contact Patterns (Example 2): 
• Decrease the thickness of the drive gear shim(s) by 0.05 mm, and! 

or decrease the thickness of the driven gear shlm(s) by 0.05 mm 
10 correct the pattern shown below. Repeat in 0.05 mm sleps if 
necessary. 
Heel [AJ 
BoUom [BJ 
Top [C] 
Toe [OJ 
Drive Gear IE] 
Driven Gear [F] 

Bevel Gear Inspection 
• Visually check the bevel gears for scoring, chipping. or other damage, 
* Replace the bevel gears as a set if either gear is damaged. 

Cam Damper Inspection 
• Visually inspec! the spring [AI. cam follower [BJ, damper cam Ie), and 

output snail [0 ]. 
* Replace the damaged pariS. 

~)£l 
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~~@ 

~ 1\ ~ 

{ E 
\@r~ 

~~ 
® 

I 

gk08001 4.lif 

gkOe0007 . !~ 



Bearing and Oil Seal 

Ball or Needle Bearing Replacement 
• Using the bearing driver set or the oil seal & bearing remover. remove 

the bearings. 
• Remove the pinion gear needle bearing [AJ in the final gear case as 

follows. 
o First drill the spring pin [BI using a 3.5 mm drill bit Ie]. second a 3.8 

mm. 
22 mm [01 

o Using a hook. remove the residue of the spring pin. 
o Remove the pinion gear needle bearing. 

Special Tools · 011 Seal & Bearing Remover: 57001·1058 

Bearing Oriver Set : 57001·1129 

o Install a new needle bearing [AJ wi th the marked side facing out until 
It bottoms out, using the bearing driver set IB]. This prevents bearing 
damage. 

SpecIal Tool . Bearing Oriver Sel : 57001·1129 

U Insert a new spring pin. 

NOTE 
oJ In the absence of the above mentioned tools, satisfactory results 

may be obtained by heating Ihe case 10 approximately 93" C 
(200~F) max., and tapping Ihe bearing in or oul. 

CAUTION 

Do not heat the case with a blowtorch. This will warp the case. 
Soak the case in 011 and heat the oil. 

• Using a press and the bearing driver set [AJ. insta ll a new ball bearing 
until it stops at the bonom of tne case. 

Special Tool· Bearing Oriver Set: 57001·1129 

Ball Bearing Wear 

CAUTION 

Do not remove the bearings lor inspect ion . Removal may 
damage them . 

• Check the ball bearings. 
Since the ball bearings are made to extremely close tolerances, the 
wear must be judged by feel rather than measurement. Clean each 
bearing in a high-flash point solvent. dry it (do not spin the bearing 
whlle it is dry), and all It with engine oil. 
Spin [Al lhe bearing by hand 10 check its condi tion. 

* If the bearing is noisy. does nol spin smoolhly. or has any rough spots. 
replace il. 

Tapered Roller Bearing Inspection 
• Visually inspect Ihe bearing In the Iront gear case for abrasion, color 

change. or other damage. 
* If there is any doubt as to the condition 01 the bearing. replace it. 
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Needle Bearing Inspection 
• Check the needle bearings in the fronl and final gear cases. 
o The rollers in the needle bearing normally wear very little, and wear 

is difficult to measure. Instead 01 measuring, Inspect the bearing for 
abrasion. color change, or other damage. 

* If there is any doubt as to the condition of a needle bearing. replace 
it. 

Oil Sea/Inspection 
• Inspect the oil seals. * Replace it if the lips are misshapen. discolored (indicating thai the 

rubber has deteriorated), hardened or otherwise damaged. 
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Brakes 
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Exploded View 

B: Apply brake lIuld. 
G: Apply grease. 
L: Apply a non-permanent locking agent. 
A: Replacement Parts 
S: Follow the specific tightening sequence. 
Si: Apply silicone grease or PBC grease. 

Tl : 7.8 N'm (0.80 kg·m. 69 in·lb) 
T2: 25 N·m (2.5 kg-m, 18.0 !1·lb) 
T3: 1.0 N'm (0.10 kg·m. 9 in·lb) 
T4: 5.9 N·m (0.60 kg-m, 52 in·lb) 
T5: 1.5 N·m (0. 15 kg.m. 13 in ·lb) 
T6: 1.2 N·m (0. 12 kg·m, 10 in.lb) 
T7: 9.8 N'm ( 1.0 kg·m, 87 in·lb) 
T8: 34 N·m (3.5 kg.m, 25 ft·lb) 
T9: 27 N·m (2.8 kg·m, 20,0 It· lb) 

Tl0: 7.4 N'm (0.75 kg·m, 65 in·lb) 

BRAKES 11-3 
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Exploded View 

1. Align the marks. 
B: Apply brake lIuid. 
G: Apply grease. 
L: Apply a non-permanent locking agent. 
A: Replacement Parts 
Si: Apply silicone grease or pse grease. 

B 

".,."'" e 

Tl : 32 N·m (3.3 kg-m, 24 fHb) 
G2IH2 Model: 34 N·m (3.5 kg·m. 24 fHb) 

T2: 64 N·m (6.5 kg·m, 47 fHb) 
T3: 27 N·m (2.B kg·m . 20.0 It·lb) 
T4: 25 N·m (2.5 kg.m . 18.0 It·lb) 
T5: 18 N·m (1 .8 kg·m. 13.0 It·lb) 
T6: 23 N·m (2.3 kg·m, 16.5IHb) 
T7: 7.8 N·m (0.80 kg-m, 69in-lb) 
Ta, 25 N·m 12.5 k,.m, 18 I,·'bl 

G2JH2 Model: 23 N·m (2.3 kg·m. 16.5 in-Ib) 



Exploded View (G3 Model) 
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1. Align the marks. 
B: Apply brake fluid. 
G: Apply grease. 
L: Apply a non-permanent locking agent. 
A: Replacement Parts. 
Si: Apply silicone grease or PBCe grease. 

Tl: 32 N·m (3.3 kg'm, 24 tt· lb) 

BRAKES 11·5 
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T2: 64 N·m (6.5 kg·m. 47 ft·lb) 
T3: 27 N·m (2.8 kg·m, 20. 0 fj .lb) 
T4: 25 N·m (2.5 kg·m. 18.0 ft·lb) 
T5: 18 N·m (1.8 kg·m, 13.0 It·lb j 
T6: 23 N·m (2.3 kg·m, 16.5 !t·lb) 
T7: 7.B N·m (O.BO kg·m, 69 in·lbj 



11-6 BRAKES 
Specifications 

ltem 

Brake Lever, Brake Pedal: 

Brake lever position 

Brake lever Iree play 

Pedal free play 

Pedal position 

Brake Fluid : 

Grade 

Brake Pads: 

Pad lining th ickness: Front 

Rear 

Brake Discs: 

Thickness: Front 

Rear 

Runou! 

Special ToolS - Inalde Clrclip Pliers ; 57001-143 
Jack: 57001-1238 
Attacnment Jlck: 57001-1398 

Standard Service Limit 

NO.1 S-way adjustable 

NOfI-adjustabie ---
Non-adjustable ---
About 95 mm ---
(height from pedal lip to lootpeg lop) 

D.O.TA ---

4.5 or 4.7 mm 1 mm 

4.85 mm 1 mm 

7.5 mm (G3 Model) 1 mm 

5.8 - 6.2 mm 5.5 mm 

6.8 "" 7.2 mm 6.0 mm 

TIR 0.2 mm or less TIA 0.3 mm 



Brake lever, Brake Pedal 

Brake Lever Position Adjustment 
The brake lever adjuster has 5 positions so that the brake lever 

position can be adjusted to suit the operators hand. 
• Push the lever forward and turn the adjuster [AJ to align the number 

with the arrow mark [B] on the lever holder. 
o The distance from the grip to the lever is minimum at number 5 and 

maximum al number, . 

Brake Pedal Position Adjustment 
• Check that the brake pedal [Aj ls in the correct position. 

Pedal Posi tion 
Standard: About 9S mm[Bj 

(height from padal tip to footpeg top [en 

NOTE 
o Usually It's not necessary to adjust /he pedal position, but always 

adjust it when push rod locknut has been loosened. 
o If the push rod length cannot be adjusted by turning the clevis, the 

brake pedal may be deformed or incorrectly installed. 

• Remove the luel tank (see Fuel System chapter) and pull off the rear 
brake light switch connector [AJ. 

• Cut the straps [8J to free the rear brake light switch leads. 

• Remove the Iront guard (see Frame chapter). 
• Remove the brake tluid reservoir cover and take off the brake fluid 

reservoir [AJ. 

• Remove the front guard (see Frame chapter). 
• Remove the right fron t loolpeg bolts [AI and turn over the !ootpeg [81. 

BRAKES 11-7 
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Brake Lever, Brake Pedal 

• Loosen the locknut [AI and turn the push rod wi th the hex head [81 
\0 achieve the correct pedal posit ion. 

* If the length [C] shown is 8 :t 1 mm. the pedal position will be within 
the standard range. 

• TIghten: 
Torque - Push Rod Locknut : 18 N·m (1.8 kg·m, 13.0 ft·lb) 

Brake Pedal Removal 
• Loosen the brake pedal clamp bolt [AI. 
• Loosen Ihe rear master cylinder mounting bolts. 
• Remove the right front footpeg bolts. and turn over the 100lpe9 (see 

Brake Pedal Position Adjustment) . 

• Remove: 
Brake Pedal Return Spring [AJ 
Brake Switch Return Spring IBJ 

• Unscrew the brake pedal clamp bolt [C], 

• Remove the cotter pin [AI . and the joint pin [BJ. 
• Unscrew the bolts [C]. and remove the rear master c ylinder [DJ. 

• Detach the front footpeg [AI, and pult off the brake pedal [8 ]. 



Brake Lever, Brake Pedal 

Brake Pedal Installation 
• Apply grease to the brake pedal shaft. 
• Inslall the pedal shaft [A) so that the punched mark on the shaft is 

aligned [B] with the punched mark on the brake lever [C]. 

NOTE 

o Install the brake lever so that the discriminating mark [A} face to 
outside (G3 Model). 

o Be sure to bend the end of cottor Pin after in sta lling it to the joint 
pin. 

• Instal!: 
Brake Pedal Return Spring 
Brake Switch Return Spring 

• TIghten: 
Torque · Fronl Footpeg Boils: 34 N·m (3.S kg·m. 25 tUb) 

Brake Pedal Clamp Bolt: 23 N·m (2.3 kg·m, 16.5 ft·lb) 
Rear Master Cylinder Mounting Bolts: 25 N·m (2.5 kg·m, 18.0 

ft ·lbj 
G2IH2 Model: 23 N·m (2.3 kg.m, 16.5 fI·lbj 

• Replenish the fluid in the reservoir, and bleed the brake line (see 
Bleeding the Brake Une). 

• Check the brake for proper braking power, no brake drag, and no fluid 
leakage. 

AWARNING 
Do not attempt to ride the motorcycle until a full brake pedal is 
obtained by pumping the brake pedal until the pads are against 
the d isc. The brake will not function on the lirst application of 
the pedal if this is not done. . 

• Check the brake pedal position and adjust It if necessary. 
• Check the rear brake Ught switch operation and adjust the switch il 

necessary (see Electrical System chapter). 
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Calipers 

Front Caliper Removal 
• loosen the banjo boll {AJ al the brake hose lower end. and tighten it 

lOosely. 
• Unscrew the caliper mounting bolts [BJ. 

• Twist [Aj the caliper outboard to clear the disc, and then lake 011 the 
caliper. 

• Unscrew the banjo boll (81 and remove the brake hose {C] Irom the 
caliper. 

CAUTION 

Immediately wash away any brake Ituld that spills. 

NOTE 

If the caliper is to be disassembled after removal and if compressed 
air is not available, remove the pistons before the brake hose is 
removed (see Caliper Disassembly). 

Rear Caliper Removal 
• Remove the right saddlebag (see Frame chapter). 
• Remove the rear caliper (AI In the same way as the front caliper. 

Caliper Mounting Bolts rB) 
Brake Hose ICJ 

Caliper Installarion 
• Install the caliper and brake hose lower end. 

Replace the washer on each side of hose fitting with new ones. 
• Tighten the caliper mounting bolts and banjo bolt. 

Torque - Front Caliper Mounting 801ts: 34 N·m (3.5 kg·m, 25 ft·lb) 
Rear Caliper Mounting 801ts: 32 N·m (3.3 kg·m, 24 ft·fb) 
G21H2 Model: 34 N.m (3.5 kg·m, 25 It-Ib) 
Brake Hoa. Ban jo Boll: 25 N·m (2.5 kg m. 18.0 It-ib) 

• Check the fluid level in the brake reservoirs. 
• Bleed the brake line (see Bleeding the Brake line). 
• Check the brake for good braking power, no brake drag, and no fluid 

leakage. 

AWARNING 
Do not attempt to ride the motorcycle unlil a fu ll brake lever 
or pedal Is obtained by pumping the brake lever or pedal until 
the pads are against the disc. The brakes will no t fu nct ion on 
the f irst application of the lever or pedal If this Is not done. 



Calipers 

Caliper Disassembly 

NOTE 

o The procedure to disassemble the front caliper is as follows. The 
rear caliper disassembly is the same as for the front caliper. 

• Remove the caliper (see Caliper Removal) with the hose installed. 
• Remove the pads and spring (see Pad Removal). 
• Insen a wooden board [AI 6 mm thick inside the caliper opening. 
• Pump the brake lever (or pedal) until the pislon(s) lBI push the 

wooden board. 

• Remove the board and pull out the piston(sJ (AJ by hand. 
C TI1esa pislon(s) can also be removed by disconnecting the hose and 

applying compressed air to 1M hose joint opening using the same 
wooden board. But be carefull not to put your fingers or palm inside 
Ihe caliper opening during work. 

AWARNING 
To avoid serious injury, never place your f ingers or palm Inside 
the caliper opening. If you apply compressed air into the 
caliper, the p iston(s) may crush your hand or fingers. 

CAUTION 

Immediately wash away any brake fluid that spills. 

• Remove the dust seal{s) [AI and fluid seat(s) [BI. 
• Remove the caliper holder [C], and shaft rubber !riction boots (01. 
• Remove the bleed valve and rubber cap. 

Front Caliper (EI 

Caliper Assembly 
• Tighten the bleed valve. 

Torque - Caliper Bleed Valve: 7.8 N·m (0.80 kg,m, 69 in·lb) 

II is recommended that the fluid seal (piston seal) which is removed. 
be replaced with a new one. 

• Replace the dust seals jf they are damaged. 
• Instali lhe fluid seaL Either side of the seal may face outboard. 
• Apply brake fluid to the cylinders. pistons, and fluid seals (piston 

seals) . and push the pistons into the cylinders by hand. Take care 
that n'either the cylinder nor the piston skirt gets scratched. 

Front Caliper [KJ 
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Calipers 

Caliper [AI 
Outer Pad IB] 
Inner Pad [C] 
Dust Seal [0] 
Fluid Seal IE1 
Piston IF] 
Pad Pin [G] 
Caliper Holder Shafts [HI 
Friction Boot [JI 
Rear Caliper ILl 

• Replace the callper holder shaft rubber friction boot and dust cover if 
they are damaged. 

• Apply a thin coat of silicone grease to the caliper holder shafts and 
holder holes (Silicone grease is a special high temperatura, water
resistance grease). 

• Install the anti-rattle spring in the caliper as shown. 
• Install the pads (see Brake Pad Installation). 

Anti-rattle Spring for Front Caliper [AI 

Anti'rattle Spring for Rear Caliper [AJ 
G3 Model [J] 

Caliper Fluid Seal Damage 
The fluid seals [AI around the piston main1ain the proper pad/disc 

clearance. If the seals are not satisfactory, pad wear will increase. 
and constant pad drag on the disc will ra ise brake and brake fluid 
temperature. 
• Replace the flu id seals under any of the following conditions: (a) 

fluid leakage around the pad; (b) brakes overheat (c) there Is a large 
difference in Inner and outer pad wear; (d) the seal is stuck to the 
piston. * If the fluid seal is replaced, replace the dust seal as well . Also. replace 
all seals every other time the pads are changed. 

H c B 
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Calipers 

Caliper Dust SeaVFriction Boot Damage 
• Check that the dust seals [Bl and friction boot [C] are not cracked, 

worn, swollen, or otherwise damaged. 
• If they show any damage, remove the caliper bracket and replace 

Inem. 

Caliper Piston and Cylinder Damage 
• Visually inspect the piston {OJ and cylinder surfaces. 
* Replace the caliper if the cylinder and piston are badly scores or rusty. 

Front Caliper IF] 
Rear Caliper [G] 
Rear Caliper· G3 Model [HJ 

Caliper Holder Shaft Wear 
The caliper body must slide smoothly on the caliper holder shafts [E]. 

II the body does not slide smoothly, one pad wlll wear more than Ihe 
other, pad wear will increase, and constant drag on the disc will raise 
brake and brake fluid temperature. 
• Check 10 see Ihat Ihe caliper holder shafts are not badly worn or 

stepped , and that the rubber friction boots are not damaged. * If the rubber friction boot is damaged, replace the rubber friction boot. 
To replace the friction boot, remove the pads and Ihe caliper bracket. 

* If Ihe caliper holder shaft is damage, replace the caliper bracket. 
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Brake Pads 

Front Brake Pad Removal 
• Remove the caliper with the hose installed. 

• Remove: 
Clip [A1 
Pad Pin [B] 

• Remove Ihe outer pad (Aj, and Ihen remove the piston side pad [B]. 

Rear Brake Pad Removal 
• Remove Ihe caliper with the hose installed. 
• Take off Ihe piston side pad from the caliper holder. 
• Push [AI the caliper holder [B] 10 Ihe piston side, and then remove 

the pad Ic] from the caliper holder shaft [0]. 

Ins/allarion 
• Before installation, clean Ihe pads with a high-liash point solvent. 
• Push the caliper piston(s) in by hand as far as they will go. 
• For the front caliper, the inboard pad [AI next to Ihe pistons has a 

noise protecting shim [B]. Be care fu l not \0 mix it up with the outboard 
pad. 

• Be sure to inslall the pad pin clip for the front caliper. 

AWARNING 
Do not attempt to ride the motorcycle until a full brake lever 
or pedal Is obtained by pumping the brake lever or pedal until 
the pads are against Ihe disc. The brakes will not func tion on 
the firsl application of the lever or pedal if this is not done. 



Brake Pads 

Brake Pad Wear Inspection 
In accordance with the Periodic Maintenance Chart. inspect Ihe brake 

pads tor wear . 
• Remove Ihe front pad [A] and the rear pad IB] ([E]-G3 Model) . 
• Check the lining thickness [C] of the pads in each caliper. 
* If the lining thickness of either pad is less than the service limit [DJ. 

replace both pads in the caUper as a set. 

Pad Lining Thickness 
Standard: 

Fronl: 4.5 or 4.7 mm 
Rear: 4.85 mm 

7.5 mm (G3 Model) 

Service Limit: 1 mm 
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11-16 BRAKES 
Master Cylinder 

Front Master Cylinder Removal 
• Disconnecl the front brake light switch connectors [AJ. 
• Draw out Ihe brake fluid from the reservoir with a means like the fori< 

oi l Jevel gage. 

• Remove the banio bolt [AJ to disconnect the brake hose from the 
master cylinder (see Brake Hose RemovaVlnstaliation). 

• Unscrew Ihe clamp bolls [B}. and take off the master cylinder [C] as an 
assembly wi th the reservoir, brake lever, and brake switch installed. 

CAUTION 

Immediately wash away any brake fluid that spills. 

Front Master Cylinder Insta llation 
• Set the Iron\ master cylinder [AJ 10 match Its mating face IB] to the 

punched mark Ie] 01 the handlebar. 
Front [DJ 

. The master cyl inder clamp must be installed wi th Ihe rear view mirror 
boss [AJlaced upward, 

• Tighten the upper clamp bolt first. and then the lower clamp bolt. 
There will be a gap at the lower part of Ihe clamp after tightening. 

Torque · Front Masler Cytlnder Ctamp Botts ; 9.8 N·m (t.O kg m. 87 
in·lb) 

• Use a new tlat washer on each side of Ihe brake hose fitting. 
• Tighten the brake hose banio bolt. 

Torque· Brake Hose Banjo Batt: 25 N·m (2.5 k9·m, 18.0 ft.tbj 

• Replenish the fluid in the reservoir, and bleed the brake line (see 
Bleeding the Brake line). 

• Check the brake for good braking power, no brake drag. and no fluid 
leakage. 



Master Cylinder 

Rear Master Cylinder Removalllnstallation 
:) The rear master cylinder Is removed or installed during brake pedal 

removal or installation (see Brake Pedal Removal or Brake Pedal 
InSlslialion). 

NOTE 
o Before removing the right front loa/peg, loosen the rear master 

cylinder banjo bolt (AI and mounling boils [BJ. 

AWAANING 
Do nolattempt to ride the motorcycle until a full brake pedal Is 
obtained by pumping the brake pedal until the pads are against 
the disc. The brake wlU nol function on the first application of 
the pedal If this Is not done. 

Front Master Cylinder Disassembly 
• Remove the front master cylinder. 
• Remove the reservoir cap and diaphragm. 
• Unscrew the locknut and pivot bolt. and remove the brake lever. 
• Pull the dust cover [AI out 01 place, and remove the circlip [8]. 

Speclel Tool - Inside Clrcllp Pliers: 51001-143 

• Pull out the piston assy [C]. primary cup [0], and return spring [E]. 

CAUTION 

Do not remove the secondary cup from the piston since 
removal will damage it. 

Rear Master Cylinder Disassembly 

NOTE 
Do not remove the push rod clevis fA) for master cylinder disas
sembly since removal reqUires brake pedal position adjustment. 

• Remove the rear master cylinder. 
• Slide the dust cover on Ihe push rod out of place. and remove the 

circlip. 

Special TOOl - Inside Clrcllp Pliers: 57001-143 

• Pull out the push rod wi th the piston stop. 
• Take off the plSlon assy [B], primary cup [C], and return spring [0]. 

CAUTION 

Do not remove Ihe secondary cup Irom Ihe piston since 
removal will damage II. 
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Master Cylinder 

Master Cylinder Assembly 
• Before assembly. clean all parts including the master cylinder with 

brake fluid or alcohol. 

CAUTION 

Except lor the disc pads and disc, use only disc brake 
fluid, Isopropyl alcohol. or ethyl alcohol for cleaning brake 
parts. Do nol use any other fluid for cleaning these paris. 
Gasoline, engine all, 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. 

• Apply brake fluid to the removed parts and to the inner wall of the 
cylinder. 

• Take care not to scratch the piston or the inner wall of the cylinder. 
• Tighten the brake lever pivot bott and the locknut. 

Si licone Grease · Brake lever Pivot Bolt 
Brake Lever Pivot Contact 
Push Rod Contact (Rear) 
Dust Cover 

Torque · Braka l ever Pivot Bolt: 1.0 N·m (O. t O kg·m. 9 In·lb) 
Brake lever Pivot Bolt Locknut: 5.9 N·m (0.60 kg·m. 52 in·lb) 

Master Cylinder Inspection 
• Disassemble the front and rear master cylinders. 
• Check that there are no scratches, rust or pitting on the inner wall [A] 

of each master cylinder and on the outside of each piston [B]. 
* If a master cylinder or piston shows any damage, replace them. 
• Inspect the primary cup tel and secondary cup ]D]. 
* If a cup is worn, damaged softened (rotted), or swollen. the piston 

assy should be replaced to renew the cups. 
* If ffuid leakage is noted at the brake lever, the piston assy should be 

replaced to renew the cups. 
Front Master Cylinder [J] 



Master Cylinder 

• Check the dust covers lEI lor damage. ® 
* If they are damaged, replace them. 
• Check the piston return spring [F] lor any damage. 
'* If the springs are damaged, replace them. 
• Check thai relief port [G] and supply port (HJ are not plugged. 
* It the relief pori becomes plugged, the brake pads will drag on the 

disc. Blow the ports clean with compressed air. 
Rear Master Cylinder [K} 
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Brake Discs 

Brake Disc Removal 
• Remove the wheel (see Wheelsfflres chapter). 
• Unscrew the mounting boilS, and take off the disc. 

Brake Disc Installation 
• Install the brake disc on Ihe wheel so that the marked side [A] faces 

oo\. 
• Apply a non-permanent locking agent to the threads of Ihe brake disc 

bolts IBI. 
• TIghten: 

Torque· Brake Olsc Solts: 27 N·m (2.8 kg·m, 20.0 ft·lb) 

Brake Disc Wear 
* Replace the disc it the sliding sur/ace [Aj has worn past the service 

limit. 

Front Disc Thickness 
Standard: 5.8 .... 6.2 mm 
Service Limit: 5.5 mm 

Rear Disk Thickness 
Standard: 6.8 .... 7.2 mm 

Service Umlt: 6.0 mm 

Brake Disc Warp 
• Jack up Ihe motorcycle so thai Ihe wheel is 011 the ground (see 

WheelsITires chapter). 
r"l For front disc Inspection, turn the handlebar fuJly to one side. 
• Set up a dial gage against the disc [Aj as shown and measure disc 

runoul, while turning [Bj lhe wheel by hand. 
* It runout exceeds the service limit, replace the disc. 

Disc Aunout 
Standard: TlR 0.2 mm or leIS 
Service Limit: TlR 0.3 mm 



Brake Fluid 

Leve/lnspection 
o In accordance with the Periodic Maintenance Chart. inspect the brake 

lIuid level in the front and rear brake fluid reservoirs. 
• Check that the brake fluid level In the front brake reservoir [Aj is 

between the upper (Bj and the lower rCl level lines. 

NOTE 

(" Hold the reservoir horizontal by turning the handlebar when 
checkjng brake fluid level. 

* 11 the fluid level is lower than the lower level line, fill the reservoir to 
the upper level line. 

• Check thaI the brake lIuid level In the rear brake reservoIr [Aj is 
between the upper [B] and the lower [C] level lines. * If the fluid level is lower than the lower level line, fililhe reservoir to 
the upper level line. 

A,WARNING 

Do not mix two brands of fluid. Change the brake flu id In the 
brake line completely if the brake fluid must be refilled but the 
type and brand of the brake flu id that is already in the reservoi r 
are unidentified . After Changing the flu id , use only the same 
type and bra nd of fluid thereafter. 

Brake Fluid Recommendation 
Recommended fluids are given in the table below. If none of Ihe 

recommended lIuids are available, use extra heavy-duty brake fluid only 
from a container marked D.O.T.4. 

NOTE 
o Brake fluid of 0.0. T.4 is installed in the brake system when shipped. 

Recommended Disc Brake Fluid 
Grade: 0 .0.T.4 

Brake Fluid Change 

NOTE 

The procedure to change the fronl brake fluid Is as follows. 
Changing the rear brake fluid is the same as for rhe front brake. 

• Level the brake lIuid reservoir. 
• Remove the reservoir cap. 
• Remove the rubber cap Irom the bleed valve [A] on Ihe caliper. 
• Attach a clear plastic hose [B]to the bleed valve, and run the other 

end 01 the hose into a container. 
• Fill the reservoir with new brake fluid. 
• Temporarily install the reservoir cap. 
• Change the brake lIuid as follows: 

NOTE 

) The fluid level must be checked often during the changing operation 
and replenished with fresh brake fluid. If the fluid in the reservoir 
runs out any lime during the changing operation, the brakes will 
need to be bled since air will have emered the brake line. 
Front brake: Repeal the above steps for the other caliper. 
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Brake Flu id 

o Repeal this operation until fresh brake fluid comes oul from the plastic 
hose or the color al tha fluid changes. 
Open the bleed valve [A). 
Pump the brake levaT and hold it IB}. 
Close the bleed valve le[. 
Release the brake lever [OJ. 

• Remove the clear plastic hose. 
• Install the reservoir cap. 
• Tighten the bleed valve, and Install the rubber cap. 

Torque - Caliper Bleed Valve: 7.8 N·m (0.80 kg·m, 69 In-Ib) 
Front Brake Reservoir Cap Scraws: 1.5 N·m {O.IS kg·m, 13 

In,lb) 

• Alter changing the fluid. check the brake for good braking power. no 
brake drag, and no fluid leakage. 

* If necessary, bleed the air from the lines. 

Bleeding the Brake Line 
The brake fluid has a very low compression coefficient 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. 

AWARNING 
Be sure to bleed the air from the brake line whenever brake 
lever or pedal action feels soft or spongy after the brake fluid 
is changed, or whenever a brake line litting has been loosened 
for any reason. 



Brake Fluid 

NOTE 
o The procedure to /:Jleed the front /:Jrake line is as fallows. Bleeding 

Ihe rear /:Jrake line Is Ihe same as for the frant /:Jrake. 

• Remove the reservoir cap, and fill the reservoir with fresh brake fluid 
to the upper level line in the reservoir. 

• Wi th the reservoir cap 011. slowly pump the brake lever several times 
until no air bubbles can be seen ris ing up through Ihe fluid from the 
holes at the bottom of the reservoir. 

• Install the reservoir cap. 

• Remove the rubber cap from the bleed valve on the caliper. 
• Attach a clear plastic hose to the bleed valve. and run the other end 

of the hose into a container. 
• Bleed the brake line and the caliper as follows: 
C Repeat this operation until no more air can be seen coming out into 

the plastic hose. 
Pump the brake lever until It becomes hard, and apply the brake 
lever and hold it [AJ. 
Quickly open and close ISJ the bleed valve while holding the brake 
lever applied. 
Release the brake lever [C]. 

NOTE 
a The fluid level must /:Je checked often during the /:Jleeding operation 

and replenished with fresh /:Jrake fluid 8S necessary. If the fluid in 
the reservoir runs completely out any lime during /:Jleeding. the 
bleeding operation must be done over again from the beginning 
since air will havs entered the line . 

.; Tap the brake hose lightly from the caliper to the reservoir for more 
complete bleeding. 

,... Front brake: Repeat the above steps (Of the other caliper. 

• Remove the clear plastic hose. 
• Tighten: 

Torque· Caliper Bleed Valve: 7.8 N·m (0.80 kg·m. 69 in·lb) 
Front Brake Reservoir Cap Screws: 1.5 N·m (0.15 kg·m, 13 

in·lb) 

• Check the lIuid level. 
• After bleeding is done, check the brake lor good braking power, no 

brake drag , and no fluid leakage. 
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Brake Fluid 

AWARNING 

When working with the disc brake, observe the precaulJons 
listed below. 

1. Never reuse old brake fluid. 
2. Do nol use fluid from a container that has been let! unsealed 

or that has been open for a long time. 
3. Do not mix two types and brands of fluid lor use In the brake. 

This lowers the brake lIuid boiling point and could cause the 
brake \0 be ineffective. It may also cause the rubber brake 
paris to deteriorate. 

4. Don', leave the reservoir cap fA] off for any length of time \0 
avoid moisture contamination of the fluid. 

5. Don't change the lIuid in the rain or when a strong wind is 
blowing. 

6. Except for the disc pads and disc, use only disc brake 
lIuid. Isopropyl alcohol, or ethyl alcohol for cleaning brake 
parts. Do not use any other lIuid lor cleaning these parts. 
Gasoline. engine oil, or any other peuoleum disllliate will 
cause deterioration 01 the rubber parts. Oil spilled on any 
part will be difficult to wash 011 completely and will evenlUally 
deteriorate the rubber used In the disc brake. 

7. When handing the disc pads or disc. be carelul 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. Do not use one which wilt leave an oily residue. 
Replace the pads with new ones if they canllO! be cleaned 
satisfactorily. 

8. Brake fluid quickly ruins painted surlaces; any spilled fluid 
should be completely washed away immediately. 

9. II any 01 the brake line fiHings or the bleed valve is opened 
at any time, the AIR MUST BE BLED FROM THE BRAKE 
LINE. 



Brake Hoses 

Brake Hose Removal/Installation 

CAUTION 

Brake fluid quickly ruins painted surfaces; any spilled flu id 
should be completely washed away immediately. 

• When removing the brake hose, take care not to spill the brake fluid 
on the painted or plastic parts. 

• When removing the brake hose [AI. temporarily secure the end of the 
brake hose to some high place to keep Uuid loss 10 a minimum. 

• Immediately wash away any brake fluid that spills. 
• There are washers (BI on each side 01 the brake hose filling. Replace 

Ihem wi lh new ones when install ing. 
• When installing the hoses, avoid sharp bending, kinking, flattening 

or twisting, and route the hoses according to Cable, Wire, and Hose 
Routing section in the General Information chapter. 

• Tighten the banjo bolts rC] on the hose fillings. 

Torque - Brake Hose Banjo Bol ts: 25 N·m (2.5 kg·m, 18.0 It·lbj 

• Fill the brake line after installing the brake hose (see Brake Fluid 
Changing). 

Brake Hose Inspection 
• The high pressure inside the brake line can cause flu id 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. 
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Exploded View 

1. Retaining Ring 
2. C-ring 

FO: Apply fork oiL 
L: Apply a non-permanent locking agent. 

M: Apply molybdenum disulfide grease. 
R: Replacement Parts 
S: Follow the specific lightening sequence. 

W: Apply soap and water solution. 
TI: 20 N·m (2.0 kg.m. 14.5 ft·lb) 
T2: 34 N'm (3.5 kg·m, 25 IHb) 
T3: 7.4 N·m (0.75 kg·m, 65 in·lb, I,J6) 
T4: 4.4 N·m (0.45 kg.m, 39 in·lb, ~, 5 ) 

T5: 3 .9 N'm (0.40 kg·m, 35 in·lb) 
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Exploded View 

1. Air Valves 
G: Apply grease. 
W: Apply soap and water solution. 
Tt : 34 N·m (3.5 kg·m, 25 fI ·lb) 
T2: 125 N·m (13.0 kg·m. 94 ft·lb) 
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12-6 SUSPENSION 
Specifications 

1Iem Standard 

Front Fork (per one unit): 

Frok inner rube diameter ,"41 mm 

Fork spring seHing Non-adjustable 

Air pressure Atmospheric pressure (Non-adjustable) 

Rebound damper setting Non-adjustable 

Fork oil viscosity SAE 10W-20 

Fork 011 capacity 431 ± 2.5 mL (completely dry) 

approx. 365 ml (when changing oil) 

Fork oil level Fully compressed, without fork spring, 

below from inner tube top: 176 ~ 2 mm 

Fork spring free length 572 mrn (Service limit 560 mm) 

Rear Shock Absorber: 

Rebound damper set NO.2 of 4 positions 

Air pressure AlomospheriC pressure 

Usable range Alomospheric pressure .... 294 kPa (3.0 kglcm2 , 43 psi) 

Spe<:lal Tool, · Jack: 5700,.,238 
Attachment Jack: 57001 ·1 398 
Fork Oil Level Gauge: 57001 ·1290 
Fork Cylinder Holder Handle: 57001-183 

Fork Cylinder Holder Adapl er: 57001-1057 
Fork Outer Tube Weight: 57001·1218 
Front Fork 011 Seal Drivel": 57001-1219 
Oil Seal & Bearing Remover: 57ooH058 

Bearing DrIver Set: 57001-1129 



Front Fork 

Fork Oil Change 
The oil should be changed in accordance with the Periodic Mainte

nance Chart. 
• Remove Ihe front fork (see Front Fork Removal). 
• Remove Ihe top cap. 
• Hold the outer tube vertically in a vise. 
• Push Ihe top plug [AI down to remove the plug retaining ring [81. and 

then remove the plug. 

• Remove: 
Fork Spring [Aj 

• Pour OUI the fork oil [AI with the fork upside down. 
• Hold the outer lube vertically in a vise. 
• Fililhe fron! fork with the speci fied oil. 

Fork Oil Viscosi ty : SAE1 0W·20 

FOrk 011 Capacity (when changing 011 ): ApprOK. 365 mL 

• Wait for about live minutes so that any suspended air bubbles can 
sunace. 

• Measure the oil level. using the fork oil level gauge [A J. 

Special TOOl - Fork all Level Gauge: 57001-1290 

Set the gauge stopper [8) so that its lower side shows the oil level 
distance specified tel. 
Insert the gage lube into the inner tube [D] and position the stopper 
across Ihe lop of Ihe inner tube [EI. 
Pull Ihe handle slowly to draw out the excess oil until no more oil 
comes up the lube. 

* If no oil is drawn oul from Ihe beginning, there is nol enough oil in 
Ihe fork. Pour In some more oil, then draw out the excess. 

Front Fork Oil Level (Fully compressed wi thout fork spring) 

Standard : 116o:2 mm 
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12-8 SUSPENSION 
Front Fork 

• Install the fork spring with the smaller diameter end [AI facing down 
161. 

• Tighten: 
Torque - Upper Fork Clamp Bolts: 20 N.m (2.0 kg·m, 14.5 ft·lb) 

Lower Fork Clamp Bolt,: 34 N.m (3.5 k9,m, 2S 1!·lb) 
Front A.-Ie Clamp Boll: 34 N·m (3.5 k9·m. 25 ft ·lb) 
Front Aide Nut: "D N·m (11 .0 !l9·m, 80 It·lb) 
Front Caliper Mounting Bolts: 34 N,m (3.5 k9·m, 25It·lb) 

Removal (each fork leg) 
• Uft the front wheel off the ground. using the jack [A J. the attachment 

Jack [B], and a jack Ie]. 

Special Tooll ' Jack: 57001-1238 
Auachment Jack: 57001 ·1398 

• Remove: 
Windshield (see Frame chapter) 
Front Calipers 
Front Wheel (see Wheels/Tires chapter) 
Front Fender (see Frame chapter) 
Fuel Tank [A] (see Fuel System chapter) 

• Unscrew the bolts [B1 and remove the windshield bracket [C]. 

• Remove: 
Handlebar [AI 

• Remove the cable holder [S] by unscrewing twO bol ts [C]. 

• Remove: 
Stem Head Nut [AI 
Washer [SJ 
O·rlng [C] under Washer 
Upper Clamp Bolts [D) 
Staering Stem Head [E] 

NOTE 
Be sure to remove the D -ring for removal of the steering stem head. 
Replace the D-ring with a new one. 

gm0300IO.f 



Front Fork 

• Remove Ihe upper fork cover [A) by unscrewing the mounting bolts 
[6[. 

• Loosen Ihe lower fork clamp bolt [A) and remove the front fork [BJ. 
• With a twisting motion [C], work the lark leg down out. 

Installation 
• Run the cables. wires. and hoses as shown in the Cable, Wire. and 

Hose Routing section of the General Information chapter. 
• Temporarily install the front fork. 
• Apply soap and water solution to the rubber dampers [AJ and Inslall 

the upper fork cover [Bl . 
• Inslall (see Steering Adjustment in Steering chapter): 

Steering Stem Head 
O-ring. Washer, and Stem Head Nut 
Upper Fork Clamp Bolts 

(; Adjust the fork position so thai the inner tube top end fA) is 0 ..... 0.5 
mm [B) lower than the upper surface fe] of the steering stem head. 

Front [D] 
• Install the removed parts. 

Torque· Stem Head Nut: 88 N·m (9.0 kg·m, 65 ft ·lb) 
Lower Fork Clamp Botts: 34 N·m (3.5 kg·m. 25 ft·Jb) 
Upper Fork Clamp Botts: 20 N·m (2.0 kg·m, 14.5 ft-lb) 
Handlebar Clamp Bolls: 34 N·m (3.5 kg·m. 25 ft ·lb) 

• Check the front brake effectiveness atter installation. 

AWARNING 
Do not attempt to ride the motorcycle until a full brake lever Is 
obtained by pumping the brake lever until the pads are against 
the disc. The brake will not function on the first application of 
the lever if this is not done. 

<=® 
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12-10 SUSPENSION 
Front Fork 

Disassembly 
• Remove Ina fron t fork (see Front Fork Removal in this chapter). 
• Remove the fork cover (AJ. The washer ISJ. and damper [e] come off. 

• Unscrew Ihe boll [AI. and remove Ihe spacer IBJ. 

• Drain the fork oil (see Fork Oil Change in th is chapter). 
r"l The following parts are removed during draining the fork oil. 

Retaining Ring tAJ 
Top Plug IBJ 
Fork Spring [C] 

• Hold the front fork horizontally in a vise [A}. 
• Stop Ihe cylinder unit IB] from turning by using the special tools. 
• Unscrew the Allen bolt [C]. and take the gasket out of Ihe bottom of 

the outer tube. 

Special Tools - Fork Cyl inder Holder Handle: 57001 ·1 83 (0 ] 
Fork Cylinder Holder Adapter: 57001-1 057 IE] 

• Take the cylinder unll out of the inner tube. 

• Tap the dust seal cover [AJ out of the fork tube, using a thin-bladed 
screwdriver. 

i 
mOJOO12.til 



Front Fork 

• Separate the Inner tube from the ouler tube as follows: 
o Remove the dust seal [Ajlrom the ouler lube. 
C Remove the retaining ring IB] from the outer lube. 

o Use the fork outer tube weight [AJ to separate the outer tube [81 from 
the inner tube Ie]. 

o Holding the inner tube by hand, pull the outer tube several times to 
pull out the inner tube. 

SpecIal Tool - Fork Outer Tube Weight: 57001-1 218 

a Take out the cyl inder base out of the oUler tube. 

• Remove the guide bushings [A j. washer [B1, and oil seal [C) from the 
inner lube. 

Assembly 
• Replace the following parts with new ones afler removal. 

Dust Seal [AJ 
Retaining Ring [8) 
011 Seal [C] 
Inner Guide Bushing [DJ 
Outer Guide Bushing IE] 
Bottom Allen Bolt Gasket IF] 

• Put the cylinder unit fAJ with the spring into the inner tube fSJ. 
protruding from the inner tube, and install the cylinder base !C] onto 
the bottom end of the cylinder unit. 
Install the cylinder base with the tapered end {Of up. 

• Install the inner tube. cylinder unit, and cylinder base as a set imo 
the outer tube. 
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12-12 SUSPENSION 
Front Fork 

• Install the new guide bushing [A] wi th a used guide bushing [B) on it 
by tapping the used guide bushing wi th fork oil seal driver [C] unlit it 
stops. 

o The split (O) of the bushing should face toward the side tEl of Ihe 
vehicle. 

Special Tool - Front Fork all Seal Driver: 57001·1219 

• Apply molybdenum disulfide grease to Ihe all seal lips and install the 
washer and the oil seal [AJ into the outer tube. 

Special Tool - Front Fork ali Seal Driver: 57001-1219 (B] 

• Install: 
Retaining Ring 
Dust Seal 

• Face the notch [AJ of Ihe dust seal cover rearward IB] and install the 
dust seal cover by tapping with the fork Quter tube weight Ie) until it 
SlOp S . 

Special Tool- Fork Quter Tube Weight: 57001 -1 218 

• Slake [A) the dust seal cover with a punch. 

• Apply a non-permanent locking agent to the threads of the Allen bolt 
and screw the Allen bolt into the bottom of the outer tUbe. 

• Hold the front fork horizontally in a vise [AI. 
• Hold the cylinder unit lSI wi th the special tools and lighten the Allen 

bolt [C]. 
Special Tools · Fork Cylinder Holder Handle: 57001-183 [OJ 

Fork Cylinder Holder Adapter : 57001-1057 IE) 

Torque - Bottom Allen BOlt: 20 N·m (2.0 kg·m, 14.5 IIlb) 

, .. 'O""T C 
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Front Fork 

• Install the spacer [AI so that the distance [B] between the inner tube 
top [C] and the spacer top is 244.6 mm. 

Torque· Spacer Boll: 3.9 N·m (0.40 kg.m. 35 In·lb j 

• Apply soap and water solution to the damper. 
• Put the damper [AI and washer [BI into the fork cover [C]. and install 

them onto the fork. 
• Pour in the specified type of oil and install the parts removed (see 

Fork 011 Change). 

Fork on Viscosity: SAE10W·20 
Fork o n Capacity (completely dry) ; 431 : 2.5 mL 

Inner Tube, Outer Tube Inspection 
• Visually inspect the inner tube [AI and repair any damage. 
• Nick or rust damage can sometimes be repaired by using a wet·stone 

to remove sharp edges or raised areas which cause seal damage. 
* II the damage is not repairable, replace the inner tube. Since damage 

to the inner tube damages the oil seal, replace the all seal whenever 
the inner lube is repaired or replaced. 

CAUTION 

If the inner tube is badly bent or creased , replace It. Excessive 
bend ing, followed by subsequent straightening, can weaken 
Ihe inner lube. 

• Temporarily assemble the Inner and outer tubes, and pump them back 
and forth manually to check lor smooth operation. 

* II you leel binding or catching. the Inner and outer tubes must be 
replaced . 

AWAANING 
A straightened Inner or outer fork tube [8] may fail in use, 
possibly, causing an accident. Replace a badly bent or 
damaged inner or ouler lube, and Inspect the other tube 
carefully before reu sing It. 
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12-14 SUSPENSION 
Front Fork 

Spring Inspection 
• Since the fork spring [AI becomes shorter as it weakens, check its 

free length rB] to determine its condition. 
* If the spring 01 ei ther fork leg is shorter than the service limit. it 

must be replaced. II the length of the replacement spring and that of 
the remaining spring vary greatly, the remaining spring should also 
be replaced in order to keep the lork legs balanced for motorcycle 
stability. 

Fork Spring Free Length 
Standard: 572 mm 
Service Limi t: 560 mm m030022.til 



Rear Shock Absorber 

Rebound Damping Adjustment 
The rebound damping force adjuster on each rear shock absorber 

has 4 poSitions so that the rebound damping torce can be adjusted 
for different road and loading conditions. The numbers on the adjuster 
show the setting position . 
• Turn the adjuster [A] untit the desired number (8) aflgns with the 

triangular mark [C]. 
o The standard adjuster setting is No.2 for an average-build rider of 68 

kg (150 Ib) with no passenger and no accessories. 
* If the damper setting feels too soft or too stiff, adjust it in accordance 

with the following table. 

Rebound Damping Adjustment 

Adjuster Damping 
Setting L"" Road Speed 

Position Force , Weak So, Light Good Low 

2 , I I I I 
3 I I I , I 
4 Strong H,cd Heavy B,' High 

Air Pressure Adjustment 
The air pressure in the rear shock absorbers can be adjusted for 

different road and loading condi tions. 
The following table shows an example of air pressure adjustment. 

To obtain stable handling and a suitable ride, adjust the air pressure 
as indicated. The standard air pressure is atmospheric pressure for 
an average-build rider of 68 kg (150 Ib) wilh no passanger and no 
accessories. Ordinarily, the heavier the tolalload becomes, the higher 
the air pressure should be set 

Air Pressure Adiustment 

Air Pressure Setting load Road 

Atmospheric Pressure So, light Good 

I , I , 
I I I I 

294 ~Pa Hard Heavy B" 
(3.0 kg/em , 43 psi) 

• Adjust the air pressure: 

NOTE 
Check and adjust the air pressure when the rear shock absorbers 
are cold (room temperature). 

Raise the rear wheel off the ground, using the Jack [A), and the 
attachment jack [8]. 

Special Toots - Jack: 57001-1238 
Attachment Jack: 57oo, -t290 
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Rear Shock Absorber 

:) Take off the air valve caps [AI on the right and left shock absorbers. 
Front [B1 

"" Check the air pressure with the air pressure gage. 

NOTE 
o Do no' use tire gages for checldng air pressure. They may not 

indicate the correct air pressure because of air leakage thaI occur 
when the gage is applied /0 the valve. 

To lower the air pressure, push the valve core in slightly. To raise the 
pressure. inject air through the valve with a lire pump. Change the 
air pressure within the range speci fied In the preceding lable to sui t 
various riding conditions. 

CAUTION 

Inject air lillie by little so thai air pressure does nol rise 
rapidly. Air pressure exceeding 490 kPa (5.0 kgfcm2, 71 psi) 
may damage the oil seal. 
Try to set the air pressure of the right and left shock absorbers 
as equally as possible. 

AWARNING 
Be sure to adjust the air pressure within Ihe usable range. 
Pressure too high can produce a hazardous riding cond ition. 
Only air or nitrogen gas can be used. Never Inject oxygen or 
any kind of explosive gas. 

Removal 
• Uft the rear wheel off the ground. using the jack and the attachment 

jack. 

Special Tools· Jack: 57001·1238 
Attachment Jack: 57001 ·1398 

• Squeeze the brake lever slowly and hold it with a band [AI. 

CAUTION 

Be sure to hold the front brake when removing Ihe shock 
absorber, or the motorcycle may fall over. The motorcycle 
could be damaged. 

AWARNING 
Be sure 10 hold Ihe front brake when removing Ihe shock 
absorber, or the motorcycle may fait over. II could cause an 
accident and Injury. 



Rear Shock Absorber 

• Remove the saddlebags (see Frame chapter). 
• Remove the cap nuts [A), lockwashers, and flat washers from both 

ends of the rear shock absorber [B). 
• Pull the rear shock absorbers off the trame. 

Installation 
• Install the rear shock absorber so thaI the air valve faces forward. 
• Tighten the rear shock absorber nuts (cap nuts) to the specified 

torque. 
Torque - Rear Shoek Absorber Nuts: 34 N.m (3.5 kg·m , 2S It·tbl 

Rear Shock Absorber Inspection 
• Remove the rear shock absorbers [A). 
• VisuaUy inspect the fo!iowing items. 

Smooth Stroke 
Oil Leakage 
Crack or Dent * If there is any damage to the rear shock absorber, one unit feels 

weaker than the other, replace both shock absorbers as a set. 
• Visually Inspect the rubber bushings {BI. 
* If they show any signs of damage, replace them. 

Scrapping 
• Remove the rear shock absorber (see this chapter). 

AWARNING 
Since the rear shock absorber contains air, do not incinerate 
the rear shock absorber without first releasing the air or It may 
explode. 
Before a rear shock absorber Is scrapped, remove the air valve 
[A[. 
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Swingarm 

Removal 
• Remove the saddlebags (see Frame chapter). 
• Belore removing the swingarm, unscrew the banjo bolt [Alan the rear 

caliper [8]. 
o Temporarily secure the end of the brake hose to some high place to 

keep fluid loss to a minimum. 
• Immediately wash away any brake fluid thai spills. 
• Detach the rear brake hose leI from the holders [OJ on the swingarrn. 
• Uft the fear wheel off the ground, using the jack and the attachment 

jack. 

Special Tools· Jack: !57001 -1238 
Attachment J lck: 57001 ·1398 

• Squeeze the brake lever slowly and hold it with a band [A] (see Rear 
Shock Absoroer Removal). 

CAUTION 

Be sure to hold the 'ront brake when removing the swlngarm, 
or the motorcycle may fall over. The motorcycle could be 
damaged. 

AWARNING 
8e sure to hold the front brake when removing the swingarm, 
or the motorcycle may fall over. It could cause an accident 
and Injury. 

• Remove: 
Rear Wheel (see Wheelstnres chapler) 
Both Rear Footpegs 
Final Gear Case (see Final Drive chapter) 

• Remove the rear guards (A] and saddlebag slays IBI as a set by 
removing the bolls [CI. 

• Remove the right rear shock absorber [0]. 

• Pull off the pivot cap. 
• Unscrew the pivot shaft (A), and pull it oul while turning . 
• Pull the swingarm [B] rearward, and take it off. 

CAUTION 

Do not tap the swlngarm pivot shaft when removing or In· 
stalling. Push or pull the pivot shaft while turning the shaft. 
Tapping on the shaft could damage the needle bearings In the 
swlngarm. 



Swingarm 

Installation 
• Apply grease 10 the needle bearings and grease seals. 
• Apply grease to the threads [AJ of Ihe swingarm pivot shafl. 

Torque - Swlngarm Pivot Shaft: 125 N·m (13.0 kg·m. 94!t.lb) 

• Move the swingarm up and down [AJ to check for abnormal friction. 
• Tighten the rear shock absorber nuts to the specified torque. 

Torque - Rear Shock Absorber Nuts: 34 N.m (3.5 kg·m, 25It·lb) 

• Tighten: 
Torque _ Rear Ca liper Mounting Bolts: 32 N·m (3.3 kg·m, 24 ft ·lb) 

Rear Caliper HOlder Bolt: 64 N.m (6.5 kg.m, 47 ft ·lb) 

• Install the rear wheel (see WheelslTires chapter). 
• After installing the swingarm, replenish the brake fluid into the 

reservoir and bleed the brake line (see Bleeding the Brake Line in 
Brakes chapler). 

Swingarm Bearing Removal 
• Remove: 

Swingarm (see this chapter) 
Right and Left Grease Seals 
Right and Left Sleeves fA] 

• Remove the needle bearings, using Ihe oil seal & bearing remover 
IA). 
Special Tool- 011 Seal & Bearing Remover : 5700' -1058 

• Replace Ihe bearings and sleeves wi lh new ones. 
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Swingarm 

Swingarm Bearing Installation 
• Apply plenty 01 grease to the needle bearings. and sleeve. 
• Be sure to install the needle bearings so that the manufacturer's 

marks are laced out. This prevents bearing damage. 
• Position the bearings [A] as shown. using a suitable bearing driver in 

the bearing driver set. 
Sleeves IBI 
Grease Seals [C] 
6 mm [01 

Special Tool- Bearing Dr iver Set : 51001-1129 

Grease Seal end Needle Bearing Lubrication 
• Apply grease [AI to the inner sulfaces of the needle bearings in 

accordance with the Periodic Maintenance Chart. 
• Apply a thin coal of grease to the lips of the grease seals [81. 

Swingarm Bearing, Sleeve Inspection 

CAUTION 

Do nol remove the bearings for Inspection. Remove may 
damage them. 

• Visually inspeCllhe swlngarm sleeves [A1 and needle bearings [81. 
• The rollers in a needle bearing normally wear very little. and wear is 

difficult to measure. Instead 01 measuring. inspect the bearing in the 
swingarm lor abrasIon. color change. or other damage. 

* ilthere is any d9ubt as to the condition of any of the needle bearings 
or steeve, replace the sleeve. and needle bearings as a set 

A 
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13·2 STEERING 
Exploded V· lew 

o 
a 

G: Apply grease 
L- A ' . pply a non-perma 

Lh: Left-hand Th nent locking agent reads . 

S: Follow th w e specific ligh . 
: Apply soap and lenlng sequence. 

water solution. 

T4 
L Lh 

% 
dl~ T2 

'@ 

Tl : 88N·m (90 k T2" 20 N ,g·m, 65 fI·)b) 
. ·m (2 0 k T3: 34 N . g·m, 14.5 1!·lb) 

·m (3 5 k T4" 3 4 N . g'm, 25 fI ·lb) 
.. ·m (0.35 k TS: 7 4 N g·m. 30 in·lb) 

. ·m (O.7S k . . 
T6:44N I gm.651n·lb) 

. ·m 0.45 k g·m. 39 in·lb) 



Specifications 

Special Tools - Jack: 57001-1238 
Attachment Jack: 57001-1398 
Steering Stem Nul Wrench: 57001-1100 
Head Pipe Outer Aaee Remover: 57001-1107 
Head Pipe Outer Race Press Shaft: 57001-1015 
Head Pipe Outer Aaee Driver: 57001-1077 
Steering Slem Bearing Driver; 57001·1344 
Steering Stem Bearing Dr iver Adapter : 57001-1345 
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13-4 STEERING 
Handlebar 

Handlebar Removal 
• Remove: 

Windshield (see Frame chapter) 
Clutch Master Cylinder 
left Handlebar Switch Housing 
Front Brake Master Cylinder 
Right Handlebar Switch Housing 
Throttle Grip 
Handlebar Holder Bolts [AJ 

• Remove the handlebar [BI from Ihe stem head. 

Handlebar Installa tion 
• Sel the handlebar 10 match its punched mark (AJ to the lower mating 

face [B] of the clamp rear part. 

• TIghten the Iront clamp bolts first, and Ihen the rear clamp boilS. 
There will be a gap [AI at the rear part 01 the Clamp after tightening. 

Torque - Handlebar Clamp Botls: 34 N.m (3.5 kg·m. 25 ft·lb) 

• The front hall of the right switch housing [AJ has a small projection 
[B]. Fit the projection Into the small hole [e] in the handlebar. 

• Sel Ihe lelt switch housing [AI 10 malch its mating surface lSI to the 
punched mark [CJ 01 the handlebar. 

• Install the handlebar switch housings. 

Torque· Handlebar Switch Housing Screw!! : 3.4 N·m (0.35 kg·m, 30 
In Ib) 

• Install; 
Clutch Master Cylinder (see Clutch chapter) 
Front Master Cylinder (see Brakes chapter) 

• Check and adjust the rear view mirrors. 



Steering 

Check 
• Check steering as follows. 
C Use the jack [A]. the attachment jack [Bj, and a commercially available 

jack [Cj to 11ft the fron t wheel of! the ground. 

Special Tools · Jack: 57001-1238 
Attachment Jack: 57001·1 398 

o With the front wheel pOinting straight ahead, alternately lap each end 
of the handlebar. The front wheel should swing tully righ t and left 
from the force of gravity untit the lork hits the stop. 

* If the wheel binds or catches before the stop, the steering is too tight. 

o Feel for steering looseness by pushing and pulling [A] the fork. 
* II you leellooseness. the steering is 100 loose. 

NOTE 
The cables and wiring will have some effect on the motion of the 
fork which must be taken in to account. Be sure the wires and 
cables are properly routed. 

o The bearings must be in good condition and properly lubricated in 
order for any test to be valid. 

Adjustment 
* Adjust the steering if necessary. 

• Remove: 
Windshield (see Frame chapter) 

• RemOve the righ t and left windshield brackets [Aj by removing four 
bolts [8J. 

• Remove: 
Fuel Tank (see Fuel System chapter) 
Handlebar [AI 

• Remove the cable holder IB] by unscrewing two bolls IC). 

• Remove: 
Stem Head Nul [AJ 
Washer rBI 
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13-6 STEERING 
Steering 

• Remove: 
O·ring [AJ 
Upper Clamp Bol1s IBI 
Steering Stem Head leI 

NOTE 
Be sure to remove the D·ring for removal o( the steering stem head. 

• Adjust the stem nul [AJ with the stem nul wrerICh by lightening to the 
specified torque. 

Special Tool - Sleer ing Stem NUl Wrench: 57001 ·1100 [S) 

Torque - Steer ing Stem Nut: 20 N,m (2.0 kg_m, 14.5 ft·lb) 

90 C Ie] 
Force of 11 0 N (11 .1 kg, 24.5 Ib) [DJ 

• Inslali the steering stem head [AJ. 
• Install: 

Folio: Top Caps [B] 
a -ring 
Washer leI 
Slem Head Nut (DJ 

• Tighten: 
Torque · Upper Fork Clamp Botls: 20 N·m (2.0 kg·m, 14.5 ft·lb) 

Stem Head Nut: 88 N·m (9.0 kg_m. 65 ft ·lb) 

• Inslatl lhe cable holder [AI and the windshield brackets [8]. 
Aun the thrott le cables [C], brake hose {DJ. and clutch hose [E] as 
shown. 
Do not clamp the throttle cables with Ihe strap [F]. 

• Inslall the removed paris. 
Handlebar (see this chapter) 
Fuel Tank (see Fuel System chapter) 
Windshield 

• Check and adjust the !ollowing items aUer installation. 
Steering 
Throttle Cables (see Fuel System chapter) 

• Check the !ronl brake eflectiveness. 

AWARNING 
Do not attempt to ride the motorcycle unlll a l ull brake lever Is 
obtained by pumpin9 Ihe brake lever until the pads are against 
the disc. The brakes wil l not lunct ion on the first applica)ion 
of the lever II this [s not done. 



Steeri n9 Stem 

Removal 
• Remove the steering stem head [AJ (see Sleering Adjustment). 

NOTE 
o Be sure to remove the D-ring f8] for removal of the steering stem 

head. 

• Unscrew the headlight rim screws and open the headlight unit (see 
Electrical System chapter). 

• Pull off Ihe connectors [A] and pull them out of the headlight body. 

• Remove the two bolts [A] and take off the turn signal light holder [Bj. 

• Remove the bol ts [AJ and take off the headlight body [B]. 

• Remove the brake joint bolts [AJ. 
• Remove: 

Front Wheel (see WheelsfTlres chapter) 
Front Fender 
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13-8 STEERING 
Steering Stem 

• Remove Ihe upper fork covers [AJ. 

• Loosen Ihe lower fork clamp bolts and remove Ihe front fork (see 
Suspension chapter), 

• Remove: 
Claw Washer [AI 
Steering Stem Nut IBI 
Stem Cap Ic] 
O-ring 

NOTE 
o Be sure to remove the O-n'ng for removal of the steering stem. 

• Remove lhe steering Slem (OJ. 

Installation 
• [nstall : 

Steering Slem [AI 
Bearings IS] 
O-ring [CJ 
Slem Cap (OJ 
Stem Nul 

• Adjust the steering with the stem nut wrench (see Steering Adjust· 
ment). 

• Install the claw washer. 
• Temporarily install the fron t lork [AJ and tighten the lower fork clamp 

bolts 16J. 

• Install the brake joint [AI and the turn signal light holder. 

Torque · Brake Joint Bolls, Turn S ignal light Holder BoilS; 7.4 N·m 
(0.75 kg m, 65 In IbJ 



Steering Stem 

• Install: 
Lower Fork Cover [AJ 
Upper Fork Covers !BI 

o Apply soap and water solution to the rubber dampers and install the 
upper fork covers. 

• Inslall the headlight body [AJ, four well nuts (BJ, and clamp [C]. 
• Join the connectors in the headlight body and install the headlight 

unit. 

• Tighten the lower and upper fork cover boils [AI. 

Torque - Upper Fork Cove Bolts (05): 4.4 N·m (0.45 kg.m, 39In.lb) 
HeadUght Cover Boils (d>6): 7.4 N·m (0.75 kg·m, 65 in·lb) 

• Install the sleering slem head and Iront fork . 
..: Adjust the fork position so Ihat the top end of the inner tube is 0 '"'-

0.5 mm lower Ihan the upper surface of the steering stem head . 

Torque - Lower Fork Clamp Bolts : 34 N·m (3.S kg·m, 25 't·lb) 

• Install the removed parts. 
Front Wheel (see WheelslTires chapter) 
Handlebar (see this chapter) 
Fue! Tank (see Fuel System chapter) 
Windshield 

• Check and adjust the following items after installation. 
Steering 
Thrott le Cables (see Fuel System chapter) 
Choke Cable 
Headlight Aim 

• Check the front brake effectiveness. 

AWARNING 

Do nol altemplto ride the motorcycle until a full brake lever is 
obtained by pumping Ihe brake lever until the pads are against 
the disc. The brakes will nol function on the first application 
of the lever if this Is not done. 
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13-10 STEERING 
Steering Stem 

Steering Stem Warp 
• Whenever the steering slem is removed, or if the steering cannot be 

adjusted for smooth action, check the steering stem for straightness. 
* If the steering slem [AJ is bent, replace the steering stem. 



Steering Stem Bearing 

Stem Bearing Removal 
• Remove the steering stem (see this chapter). 
• Drive out the bearing outer races from the head pipe. 

Special Tool - Head Pipe Outer Race Remover: 57001·1101 (AI 

NOTE 

o If either steering stem bearing is damaged, it is recommended 
thai both the upper and lower bearings (including outer races) be 
rep/aced with new ones. 

• Remove the lower inner race [AI which is pressed onto the steering 
stem. using a chisel, 
G rease Seal IB] 
Tap here Ie) 

Stem Bearing Installation 
• Replace the bearing outer races with new ones. 
• Apply grease to the outer races, and drive them into the head pipe 

at the same time. 

Special Tools · Head Pipe Outer Race Press Shaft: 57001·1075 [A] 
Head Pipe Outer Race Drivers: 57OO1-1 0n [B] 

• Replace the stem bearing inner races with new ones. 
• Apply grease to the lower inner race, and drive II onto Ihe stem. 

Speciat Tools - Steering Stem Bearing Dr iver: 57001-1344 [AJ 
Steering Stem Bearing Dr iver Adapter: 57001-1345 [B] 

• Install the steering stem. 

NOTE 

Do not install the O-rings yet. 

• Settle the bearings in place as follows: 
Tighten the stem nut to 78 N·m (8.0 kg·m, 58 fI ·lb) of torque. (To 
tighten the sleering slem nul to the speci fied torque. hook the wrench 
on the stem nut. and pull the wrench at the hole by 440 N (45 kg , 99 
Ib ) force in the direction shown.) 

Special Tool · Steering Stem Nut Wrench: 57001 -11 00 [A) 

180 mm [B] 
Force Ie] 
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13-12 STEERING 
Steering Stem Bearing 

o Check Ihal there is no play and the sleering slem turns smoothly 
without rattfes. II not, Ihe steering stem bearings may be damaged. 

• Remove Ihe stem nut. 
• Install the O-rings and adjust the steering (see Steering Adjustment). 

Torque· Steering Stem Nut: 20 N·m (2.0 kg·m. 14.5 !t·lbj 

Stem Bearing Lubrication 
In accordance with the Periodic Maintenance Chart, lubricate the 

steering slem bearings. 
• Remove the steering stem. 
• Using a high·nash point solvent. wash the upper and lower tapered 

rolier bearing in the cages, and wipe the upper and lower outer races, 
which are press·litted Into the frame head pipe, clean of grease and 
dirt. 

• Visually check the outer races and Ihe rollers. 
* If the rollers Of races afe worn, or if either race is dented, replace 

both races and all the roller bearing as a set. 
• Pack the upper and lower tapered ro ller bearings [AJ in the cages with 

grease, and apply a light coat of grease to the upper and lower outer 
races. 

• Install the steering stem, and adJuS\lhe steering. 

Stem Cap Deterioration, Damage 
* Replace the slem cap [AJ il lts grease seal shows damage. 
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Exploded View 



Exploded View 

G: Apply grease. 
W: Apply soap and water solution. 
Tl : 23 N·m (2.3 kg·m, 16.5 in·lb) 
T2: 44 N·m (4.5 kg·m, 33 ft·lb) 
T3: 34 N'm (3.5 kg.m. 25 ft.lb) 
T4: 20 N·m (2.0 kg·m, 14.5 ft ·lb) 

FRAME 14-3 



14-4 FRAME 
Exploded View 

2 



Exploded View 

1. Tool Box 
2. Battery Case 
G: Apply grease. 

Tl : 6.9 N·m (0.70 kg·m, 61 hlb) 
T2: 44 N·m (4.5 kg.m. 33 ft·lb) 
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Exploded View 

• 
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Exploded View 

1. Windshield 
2. Saddlebags 
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Specifications 

Special Tools - Jack: 57001-1238 
Attachment Jack: 57001 -1398 



Seats 

Front Seat Removal 
• Remove the seat bolls [AI on both sides. 
• Puillhe fronl seal [8] forward and remove it. 

Front Seat Installation 
• Insert the rear part [A] of the seat under the rear seat. then slip the 

seat hook [8] under the washer [C]. 
• Tighten the seat bolls. 

Rear Seat Removal 
• Remove the front seat (see this chapter). 
• Remove the seat bolt [A] and move the rear seal forward [8] and 

remove it. 

Rear Seat Installation 
• Slip the hooks [A] of the rear seat Into the grooves [B] of the seal 

bracket. 
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Windshield 

Height Adjustment 
o The windshield [AI can be adjusted within 45 mm in height (The sliding 

range Is within 50 mrn) to suit the rider's preference. 
• loosen the upper and lower bolts [Bj on both sides and slide the 

windshield up or down. 
• Check 10 see thaI the position mari<s rei are in Ihe same relative 

position on both sides, 
• nghten the bolts securely. 

• Loosen the subwindshield bolts {AJ on both sides and slide the 
subwlndshield up or down so the clearance IB] is 10 rnm between 
the $ubwindshield lower edge and the headlight body. 

• TIghten the subwindshield bolts. 

Removal 

CAUTION 

Be careful nol to damage the surface of the windshield. 

• Remove the upper and lower bolts [AJ on both sides and remove the 
windshield (BJ. 

Assembly/Installation 

CAUTION 

Be carelul not to damage the surface of the windshield. 

• Install each outer plate (large) [AJ and each stay rBJ on the windshield 
wi th the socket bolts (,,6 x L 20 mm) [C] and the cap nuts. 

J The left outer plate has an L mark on fls back and the right outer 
plate an R mark. 

• Tighten the bolls in the order shown. 

• Insert the subwindshield [AJ between the windshield [B[ and the stays 
[C]. 

I 
® 



Windshield 

• Install each outer plate (small) [A] between the windshield [B] and 
each outer plate [Cj (large). 

• First, tighten all the socket bolts (,/,6 x L 20 mm) and cap nuts to a 
snug l it and finally tighten them evenly. 

• Pull the subwindshield aU the way up. 

• Install the windshield assy [AI on the brackets with the socket bolts 
(" S )( L 16 mm). 

• Set the windshield all the way down and tighten the bolts [B] securely. 

Deflector Installation 
• Assemble the following with the sockel bolts and cap nuts [AJ. 

Right Stay [B] 
Left Stay [Cj 
Deflectors (OJ 
Right Deflector Bracket [E) 
Left Deflector Bracket IF] 

• Install each deflector [A] on the windshield bracket. 
• n ghten the socket bolts {BI (\',8 )( L 16 mm), 
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Saddlebags 

Unlatching 
• Insert the ignition key into the lid lock [AJ. turn the key cQunterclock· 

wise [B). and pull the knob [e) outward. 
Front [OJ 

Latching 
• Hold the knob [AJ up while closing the lid [8J, release the knob when 

the lid is lully closed and then turn the key clockwise [C]. 
• Puilihe knob to make sure the lid is locked. 

CAUTION 

The lid wil l not latch if the operator tries to " slam" it shut, and 
CQuid be damaged. 

Removal 
• Open the lid [A]. 
• Unscrew the bag bolts [8 ], 
• Close the lid. 
• lift the saddlebag [e) to clear the stopper, and remove it. 

Installation 
• Rt the stoppers on the bottom of Ihe saddlebag into the dampers 

[AJ in the bag stay. and l it the hook Ie] behind the bag Ie] into the 
catch [D) on the top slay. At this point. the bag Is !ree to move on the 
mounts. 



Saddlebags 

• Open the lid and tighten the bag bolts. 

NOTE 

o "the lid does not work properly, adjust the bag clearance to mount 
the bag snugly without being distorted. 

• Lightly push the bag [AI against the top stay (BJ. 
* If both bosses [eJ fit against the dampers [0 1 of the bag with tess 

than 1.0 mm clearance [E] and without bending or distorting the bag 
to fit , the bolts may be inserted and tightened securely. 

* If one mounting boss has more than 1.1 mm clearance when the 
other has none, the bag must be shimmed. Insert the washer(s) [F] 
to lake up the clearance, and then install the bolts [G] and lighten 
them securely. 

• Aller the saddlebag is Installed, open and close the lid several times to 
check for smooth operation. Be sure it latches and locks securely. If It 
does not work properly, remove the boilS and readjust the clearance. 

FRAME 14-13 



14-14 FRAME 
Guards 

Front Guard Removal/Installation 
• Remove: 

Front Footpeg Bolts {AJ 
Upper Bracket Bolts and Nuts IBI 

• Remove the front guard Ie]. 
Torquo · Front Footpeg Bolls: 34 N·m (3.5 kg·m, 25 fI ·lb) 

Rear Guard Removal 
• Remove the saddlebag (see this chapter) . 

• Remove: 
Upper Boll [AJ 
Middle Boll (BJ 
Lower Bolls [C] 

• Remove the rear guard [DJ. 



Side Covers 

Left Side Cover Removal 
• Insert the ignition switch key into the side cover, and turn the key [AJ 

clockwise. 

• Swing open [B) the rear part of the left side cover, push [A) the left 
side cover slightly forward, and remove it. 

Left Side Cover Installalion 
• Put the front stoppers [Aj into the grommets first , then put the rear 

stopper into the grommet. 

• Turn the ignition switch key [A] countercloCkwise to secure the left 
side cover. 

Righi Side Cover Removal 
• Remove the screw [AJ. 

CAUTION 

Be careful not to scratch the right side cover surface with the 
rear exhaust pipe (8) during removal or Installation. 

• Cover the rear exhaust pipe wi th a towel and pull the right side cover 
evenly outward to clear the stoppers. 

• Remove the right side cover. 

FRAME 14-15 



14-16 FRAME 
Side Covers 

Right Side Cover Installation 
• Run the reserve tank hose [AJ and the reserve tank overflow hose (B) 

as shown. 

B 

A 



Fenders 

Front Fender Removal 

CAUTION 

Be careful not to scratch the pa inted surface during removal 
or installation. 

• Remove the mounting bolts [AJ on both sides to separate the fender 
from the front fork. 

• Move back the lender with the wheel installed and removed it. 

Rear Fender Removal 

CAUTION 

Be careful not to scratch the painted surface during removal 
or installat ion. 

• Remove the front and rear seats and saddlebags (see this chapter). 
• Remove: 

Allen Bolts (AJ 
Bolt and Nuts [B] 
Right and Left Saddlebag Stays [e] 

• Remove the fender cover [AJ by unscrewing bolls [B]. 

• Disconnect the rear turn signal and taillight wire connectors. 
• Remove: 

Rear Fender Front Bolts [AJ 
Rear Fender Allen Bolts [B] 

• Remove the rear fender (C] reafVIard. 
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Battery Case 

Battery Case Removal 

• Remove: 
Front Seat (see this chapter) 
Side Covers (see this chapler) 
Battery (see Electrical System chapter) 

• Remove (Irom the right side): 
Coolant Reserve Tank (AJ 
Ie igniter (B] 
Oil Pressure Warning light Delay Unit IC] 
Starter Relay [OJ 

• Remove (Irom the lef\ side): 
Canister (Californ ia) 

• Unscrew the four bolts [AJ. 

• Pull the tool box [AJ out. 

• Unscrew the three bolts [AJ. 

• Tum the battery case [AI clockwise and lake i1 out Irom the left side 
Front [8] 



Downtube 

Removal 
• Using the jack and the attachment jack. raise the rear wheel off the 

ground. 

Special Tools · Jack: 57001·1238 
Attachment Jack: 57001·1398 

• Remove: 
Front Guard (see this chapter) 
Brake Reservoir Cover 
Brake Reservoir [AJ 

• Remove the fuel tank (see Fuel System chapter) and pull off the rear 
brake light switch connector [AI. 

• Remove the front exhaust pipe (see Engine Top End chapter). 

• Remove the right front footpeg [AJ by taking off the bolt (BJ. 
• SUPPOr1 the engine wi th a commercially available stand [C). 

• Remove: 
Right Regulator/Recti fier Bracket Bolt [DJ 
Engine Mounting Bracket Bolts [EI 

• Remove the downtube bolts [AJ and take off the downtube [BJ. 

Instaliation 
• Run the brake hose (AJ inside the downtube [B] and clamp it [C]. 

Front [D1 
• Tighten: 

Torque· Downtube Bolls: 44 N.m (4.5 kg·m , 33 ft ·tb) 
Engine Mounllng Bracket Bolts: 23 N·m (2.3 kg.m, 16.5 ft·lb) 
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Front Footpeg 

Removal 
o The left fronl footpeg is removed during shift pedal removal (see 

Crankshfaft/Transmission chapter). 
C The right front footpeg is removed during brake pedal removal (see 

Brakes chapter). 

Disassembly 
• Remove the front footpeg . 
• Remove: 

Footpeg Spring [AI 
Circiips IB] 
Pins [el 



Frame 

Frame Inspection 
• Visually inspect the frame {AJ for cracks, dents. bending, or warp. 
* If there is any damage to the frame, replace it. 

A repaired frame may fall in use, possibly causing an accident. 
If the frame Is or I it. 
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Electrical System 
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Electrical Parts Location 

1. Fuel Pump B. Slarter Molor 15. Front Brake Light Switch 

2. IgnltJon COils 9. Water Temperature Switch 16. Oil Pressure Light Delay Unit 

3. Turn Signal Control Unit 10. Alternator 17. Ie Igniter 

4. Junction Box 11. Pickup Coils 18. Starter Relay and Main Fuse 

5. MF Battery 12. Neutral Switch 19. Horns 

6. Ignition Switch 13. Oil Pressure Switch 20. Radiator Fan 

7. Regulator/Rectifiers 14. Meter Unit 21 . Radiator Fan Switch 



15-4 ELECTRICAL SYSTEM 
Exploded View 
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Exploded View 

1. Pickup Coils 
2. Electric Fuel Pump 
3. Ie Igniter 
4. Regulator/Aectifiers 

EO: Apply engine oil. 
L: Apply a non-permanent locking agent. 

W: Apply soap and water solution. 
S8: Apply silicone sealant (Kawasaki Bond: 56019-120). 
Si: Apply silicone grease. 

Tt : 18 N·m (1 .8 kg.m. 13.0 ft ·lb) 
T2: 2.9 N·m (0.30 kg-m. 26 in.lb) 
T3: 12 N·m (1.2 kg-m, 104 in·lb) 
T4: 9.8 N·m (1.0 kg-rn, 87 in·lb) 
T5: 78 N-m (8.0 kg·m, 57 ft.lb) 
T6: 13 N·m (1.3 kg-m, 113 in·lb) 
T7: 1.5 N·m (0.15 kg-m. 13 in·lb) 
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15-6 ELECTRICAL SYSTEM 
Exploded View 

Excep t for eN. US 



Exploded View 

1. Starter lOCkout Switch 
2. Rear Brake Ught Switch 
3. Front Brake Ughl Switch 
4. Sidestand Switch 
5. Starter Relay 
6. Fuel Level Sensor 
7, Throttle Sensor 
L: Apply a non-permanent locking agent. 

Tl : 11 N·m (1.1 kg-m. 95 in·lb) 
T2: 4.9 N·m (O.SO kg-m. 43 in·lb ) 
T3: 9.8 N·m (1.0 kg-m. 87 in.lb) 
14: 2.9 N·m (0.30 kg.m, 26 in·lb) 
T5: 1.0 N-m (0.10 kg-m, 9 in·lb) 
T6: 3.4 N·m (0.35 kg.m. 30 in -Ib) 
T7: 1.2 N·m (0.12 kg-m, 10 in ·lb) 
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Expioded View 
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Exploded View 

1. Radialor Fan Switch 
2. Waler Temperature Switch 
3. Oil Pressure Switch 
4. Neutral Switch 
5. Turn Signal Control Unit 
6. Oil Pressure light Delay Unit 

55: Apply silicone sealant (Kawasaki Bond: 5601{1.120). 
Tl : 18 N·m (1.8 kg·m. 13.0 fI·tb) 
T2: 7.8 N'm (0.80 kg·m, 69 in·lb) 
T3: 1.5 N'm (0.15 kg·m. 13 in·lb) 
T4: 15 N·m (1.5 kg.m, 11 ,0 fHb) 
TS: 1.0 N·m (0.10 kg.m, 9In.lb) 
T6: 5.9 N·m (0.60 kg·m, 52 In·lb) 
eN: Canadian Model 

IT: Italian Model 
ML: Malaysian Model 
US: United States Model 
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15-10 ELECTRICAL SYSTEM 
Specifications 

Item Standard 

Battery : 

Type MF (Maintenance Free) Battery 

Capacity 12 V 14 Ah 

Voltage 12.8 V or more 

Charging System: 

Alternator type Three-phase AC )( 2 

DC battery charging voltage 14 ... 15 V 03000 rlmin (rpm) 

Alternator output voltage (no load) 60 .... 90 V 03000 r/min (rpm) 

Slator coil (battery charging coli) res istance 0.33 .... 0.49 n (x 1 !I) 

Regulator/rectifier Type Load dumping regulator with fu ll -wave rectifier 

Resistance in the texl 

Ignition System: 

Ignlotion coil: 

Primary peak voltage 120 V or more 

3 needle arcing distance 6 mm or more 

Primary winding resistance 1.9 _ 2.9 !I (x 10) 

Secondary winding resistance 18 .... 28 k!l (x 1 k!!) 

Spark plug: 

Spark plug gap 0.8 ..... O.9mm 

Spark plug cap resistance 3.7S _ S.25k!!(x 1 kl!) 

Pickup coil: 

Piekup eoil peak voltage 2 V or more 

Pickup coil air gap 1.0 mm (Non-measurable and non-adjustable) 

Pickup coil resistance 380 ... 560 n (x loo!l) 

Electric Starter System: 

Starter motor: 

Brush length 12 mm (Service limit 8.5 mm) 

Commutator diameter 28 mm (Service limit 27 mm) 

Fuel Pump: 

Fuel pump pressure 14 ... 19 kPa (0.14 ... 0.19 kg/cm2, 2.0 "" 2.7 psi) 

Switch and Sensor : 

Rear brake light swi tch timing ON after about 15 mm pedal travel 

Engine oU pressure switch connections When engine is stopped: ON 

When engine is running: OFF 

Radialor fan switch connections 

Rising temperature From OFF to ON C l OO ... IIO·C (2t2 ... 230 F) 

Falling tem~rarture From ON to OFF@97 ... 103 C (203 ... 217 F) 

ON: less than 0.5 !l 

OFF: More than I M! l 

Waler temperature switch resistance ON: 110 ... 120 C (230 ... 248 F) 

OFF: I08'C (226 F) ... temperature less than ON temperature 

Fuel level sensor resislance FUll position: 4 ..... 10!! 

EMPTY position: 90 ... loo!! 

Throttle sensor oulpul voltage 

AI Idle throWe opening 0.9 ..... , .1V 

AI full throttle opening 4.06 ... 4.26 V 



Specifications 

Special Toola· Hand Tester: 57001 -1394 
Jack: 57001-1238 
Anllcnment Jack: 57001-1398 
Spark Plug Wrench, Hex 18: 57001·1024 

Timing L.lght: 57001-1241 
Igniter Checker: 57001· ' 378 
Flywheel Holder: 51001-1410 
Harness Adapler 113: 57001-1383 

Harness Adapter 1112: 57001 -1391 
Throttle Sensor Setting Adapter: 57001-1400 

Seal,nl - Kawnakl80nd (Silicone Sealanl): 56019-120 
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15-12 ELECTRICAL SYSTEM 
Servicing Precautions 

There are a number of Important precautions that should be followed 
servicing electrical systems. 
o 00 not reverse the battery lead connections. This will bum out the 

diodes on the electrical parts. 
Always check battery condition before condemning other parts of an 
electrical system. A fully charged baltery is a must for conducting 
accurate electrical system tests. 

) The 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. 
To prevent damage to electrical parts, do not disconnect the battery 
leads or any olMr electrical connections when the ignition switch is 
on, or while the engine is running. 
Because 01 the large amount 01 current, never keep the starter button 
pushed when the starter motor will not turn over, or the current may 
burn out the starter molar windings. 
Do not use a meter illumination bulb ra ted for other than voltage or 
wattage specified in the wiring diagram, as the meter or gauge panel 
could be warped by excessive heat radiated from the bulb. 

~ Take care not to short the leads that are directly connected to the 
battery positive (+) terminal to Ihe chassis ground. 

\". Troubles may Involve one or in some cases all items. Never replace 
a defective part without determining what CAUSED the failure. If the 
failure was caused by some other Ilem or items, they too must be 
repaired or replaced, or the new replacement will soon fail again. 
Make sure aU connectors in the circuit are clean and light. and 
examine wires for signs of burning, fraying, elc. Poor wires and bad 
connections WIll affect electrical system operation. 
Measure coil and winding resistance when the part is cold (al room 
temperature), 
Color Codes: 

BK Black 
BL Blu8 
BR B~~ 

CH Chocotate 
DO Dark green 

Electrical Connectors 
Female Connectors [AI 

Male Connectors [SI 

G 
GY 
lB 
lG 
0 

Green 
G~y 

Ught blue 
Light green 
Orange. 

P 

PU 
R 

Pink 
Purple 
Rod 

W White 

Y Yellow 

I ••••• "" < 



Electrical Wiring 

Wiring Inspection 
• Visually inspect the wiring for signs of burning, fraying, elC. 
* If any wiring is poor. replace Ihe damaged wiring. 
• Pull each connector [AI apart and inspect it for corrosion, dirt, and 

damage. 
* II the connector is corroded or dirty, clean It carefully. !I it is damaged, 

replace it. 
• Check that the connectors are nol loose. 
• Check the wiring for continuity. 

Use the wiring diagram to find the ends of Ihe lead which is suspected 
of being a problem. 

o Connect the hand lester between the ends cllhe leads. 

Special Tool· Hand Telter: 57001·1 394 

."'\ Set the lester to Ihe K 1 !l range, and read the tester. 
* If Ihe tester does nOI read 0 n, the lead is defective. Replace the 

lead or the wiring harness (8 ) if necessary. 
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15-14 ELECTRICAL SYSTEM 
Battery 

Battery Removal/Installation 

• Remove: 
Front Seat (see Frame chapter) 
Banary Band [AJ 

• Remove the negative (-) lead [81 from the battery first. 
• Remove the positive (+) lead [C1 from the battery and pullout the 

battery. 
Front IOJ 

• When installing. connect the positive (+) lead first [A), then the 
negative H lead [BI to the battery. 

CAUTION 

If the battery cable Is nol correctly disconnected or connected, 
sparks can arise at electrical connect ions, causing damage to 
electrical paris. 

Electrolyte Filling 

CAUTION 

Do not remove the seal sheet sealing Ihe filler ports (B] until 
just before use. 
Be sure 10 use the dedicated electrolyte container for correct 
electrolyte volume. 

• Check to see that there is no peeling. tears or holes in the seal sheet 
on the top of the battery. 

• Place the battery on a level surface. 
• Remove the seal sheel[AI. 

NOTE 
A battery whose seal sheet has any peeling, tears. or holes, 
requires a refreshing charge (initial charge). 

• Take the electrolyte container out of the vinyl bag. 
• Detach the seal cap [AI from the container. 

NOTE 

Do not discard the seal cap because it is used as the battery plugs 
later. 
Do not peel back or pierce the seals rBJ on the container. 

gp070004.lif 

A 

......... , . 



Battery 

• Place the electrolyte container upside down aligning the six seals with 
the six battery filler ports. 

• Push the container down strongly enough to break the seals. Now 
the electrolyte should start to flow into the battery. 

NOTE 

a Do not filt the container as the electrolyte flow may be interrupted. 

• MaKe sure air bubbles IA! are coming up from all six filler parIs. 
o Leave the container this way lor 5 minutes or longer. 

NOTE 

o If na air bubbles are coming up from a filler port, tap fBJ the bottom 
of the container two or three times. Never remove the container 
from the battery. 

CAUTION 

Fill the electrolyte into the battery until the container is 
completely emptied. 

• Be certain that all the electrolyte has flowed oul. 
• Tap the bottom the same way as above il there is any electrolyte left 

in the container. 
• Now pull the container gently out of the battery. 
• Let the battery sit lor 20 minutes. During this time, the electrolyte 

permeates the special separators and the gas generated by chemical 
reaction is released. 

• Fit the seal cap IAl tightly into the filler ports until the seal cap is at 
the same level as the top of the battery. 

NOTE 

Do not hammer. Press down evenly with both hands. 

Once you installed the seal cap after filling the battery, never 
remove ii, nor add any waler or electrolyte. 

Initial Charge 
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While a maintenance free battery can be used after only fi lling with electrolyte, a battery may not be able to suffiCiently 
move a starter motar to start an engine in tile cases shown In Ihe table below. where an initial charge is required before 
use_ However, il a battery shows a terminal voltage of 12.8 V or more alter 10 minutes of filling (Note 1). no initial cnarge 
is necessary. 

Condition requ iring Initial charge ChargIng method 

At low.temperature (lower than O"G) 1.4A)(2 ~ 3hours 

Battery has been stored under high temperature and humidity. 

Seal sheet has been removed, or broKen peeling, tear or hole. 

Baltry as old as 2 years or more after manufacture. 

Battery manufacturing dale is printed on battery lap. 
1.4 A j( 15 .... 20 hours 

Example) g 19 98 T1 

D,y Month Year Mfg. location 
, 

Note 1: Terminal voltage - To measure battery terminal voltage, use a digital vol tmeter. 



15-1 6 ELECTRICAL SYSTEM 
Battery 

Precautions 
1) No need of lopping-up 

No topping-up is necessary In this battery until it ends its liIe under normal US9. Forcibly prying olf the seal cap to 
add water is very dangerous. Never do that. 

2) Refreshing charge 
If an engine will not slarl, a horn sounds weak, or lamps are dim, It indicates the battery has been discharged. 

Give refresh charge for 5 to 10 hours with charge current shown In Ihe specification (see th is chapter) . 
When a fast charge is inevi tably required, do it following precisely the maximum charge current and time conditions 

Indicated on the battery. 

CAUTION 

This battery Is designed 10 suslaln no unusual deteriorallon If refresh-charged according to the methocl 
specllJed above. However, the batlery"s performance may be reduced noticeably if charged under conditions 
other than g iven above. Never remove the seal cap during refresh charge. 
If by chance an excessive amount of gas Is generated due to overcharging , the safely valve operates to keep 
the battery safe. 

3) When you do not use the motorcycle for months: 
Give a re fresh charge before you store the motorcycle and store It with the negative lead removed. Give a refresh 

charge once a month during storage. 
4) Battery life: 

If the battery will nol start the engine even after several refresh charges, the battery has e)(ceeded its useful fife. 
Replace it. (Provided, however, the vehicle's starting system has no prOblem). 

AWARNING 

Keep the battery away from sparks and open flames during charging, since the battery g ives off an explosive 
gas mixture of hydrogen and oxygen , When using a battery charger, connect the battery to the charger before 
turning on the charger. 
This procedure prevents sparks at the battery terminals which could Ignite any battery gases. 
No lire should be drawn near the battery, or no terminals should have the lightening loosened, 
The electrolyte contains sulfuric acid. Be ca reful not to have It touch your skin or eyes. If touched , wash It 
off with liberal amount of water. Gel medial attention i f severe, 

Imerchange 
A maintenance free banery can fully display its performance only when combined with a proper vehicle electric system. 

Therefore, replace a maintenance free banery only on a motorcycle which was originally eQuipped with a maintenance 
free battery. 

Be careful, if a maintenance free bauery IS Installed on a motorcycle which had an ordinary banery as original eQuipment, 
Ihe maintenance free battery's life wit! be shortened. 



Battery 

Charging Condition Inspection 
a Battery charging condition can be checked by measuring battery 

terminal voltage. 
• Remove the front seat (see Frame chapter). 
• Disconnect the battery terminals. 

CAUTION 

Be sure to disconnect the negative terminal first . 

• Measure the battery terminal voltage. 

NOTE 

o Measure with a digital voltmeter (AJ which can be fead one decimal 
place vol/age. 

* If the reading is below the specified, re freshing charge is required. 

Sanery Terminal Voltage 
Standard: 12.8 V or more 

Refreshing Charge 
• Disconnect the battery terminals (see Charging Condition Inspection). 
• Remove the battery (AI. 
• Do relresh-charge by following method according to the battery 

terminal voltage. 

AWARNING 

This battery is sealed type. Never remove seal cap IS] even at 
charging. Never add water. Charge with current and lime as 
stated below. 

Terminal Voltage: 11 .5 ... less than 12.B V 
Standard Charge 1.4 A )( 2 ... 12 h (see following chart) 

Quick Charge 7.0 A )( 1.0 h 

CAUTION 

If pOSSible, do not quick charge. If the quick charg e [s done 
due to unavoidable circumstances, do standard charge laler 
0 0 . 

Terminal Voltage: less Ihan 11 .5 V 
Charging Method: 1.4 A )( 20 h 

NOTE 

If the current does not flow when charging, raise the voltage initially 
(25 Vas maximum). and lei down the voltage to charge when /he 
current slarts to flow as a yardstick. If ammetef shows no change 
in current after 5 minutes, you need a new battery. The current, if 
it can flow into the battery. tends to become excessive . Adjust the 
vol/age as often as possible to keep the current at standard value 
(1.4 A). 

Sallery [A1 
Battery Charger IB] 
Standard Value [C] 
Current starts to flow [D] 
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Battery 

• Determine the battery condition after refreshing charge. 
r) Determine the condition of the battery 30 minutes after completion of 

the charge by measuring the terminal voltage according to the table 
below 

Criter ia Judgement 

12.B V or higher Good 

12.0 _ 12,8 V or lower Charge Insufficient Recharge 

12.0 V or lower Unserviceable Replace 



Charging System 

Alternator Outer Cover Removal 
• Remove: 

Rear Shift Pedal [AI (see CrankshaltfTransmission chapter) 
Front Shift Pedal IBI 

• Unscrew the bolts [C] and take off the alternator outer cover [01. 

Alternator Outer Cover Installa tion 
• Rrst, inserlthe upper edge [AI of the alternator outer cover under the 

left crankcase ribs [8J. This prevents Ihe rib fa ilure. 
• Apply a soap and water solution 10 Ihe body of the alternator ouler 

cover bolls [C] for easy installation and tighten them. 

Torque · Alternator Outer Cover Bolts : 12 N.m (1.2 kg.m, 104 In.lb) 

Front [OJ 
• Install the front and rear shi ft pedals (see CrankshaltlTransmission 

chapter). 

Alternator Cover Removal 
• Remove the alternator outer cover (see this chapter). 
• Disconnect the pickup call connector and outer alternator connector. 
• Unscrew the bolts [AI and take oft the alternator cover [8]. 
• Replace the gasket with a new one. 

Alternator Inner Cover Removal 
• Drain the engine oil (see Engine Lubrication System chapter). 
• Remove: 

Fuel Seat (see Frame chapter) 
Fuel Tank (see Fuel System chapter) 
Left Air Cleaner Housing (see Fuel System chapter) 
Surge Tank (see Fuel System chapter) 
Vacuum Switch Valve 
Alternator Outer Cover and Alternator Cover (see this chapter) 
Alternator Connectors 

• Loosen the front and rear exhaust pipe holder nuts, and both chamber 
bolts, 

• Remove the front engine mounting boll. 
• Loosen the rear engine mounting bolt. 
• Lift up [AI the fron t part of the engine. using the jack (special tool) 

and a commercially available jack unti l the inner cover clears the lower 
frame [8J. 
Special Toot - Jack: 57001 - 1238 

Attachment Jack: 57001- 1398 

• Unscrew the bolls [C] and lake off the alternator inner cover [OJ. 
• Replace the gasket wi th a new one. 
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Charging System 

Alternator Rotor Removal 
• Remove the alternator cover (see this chapter). 
• Hold the alternator rotor [AJ steady with the flywheel holder [BJ, and 

remove the rotor bolt [C]. 

Spec:ial Tool - Flywheel Holder: 57001·1410 

• Take the alternator rotor, washer, and ratchet off the crankshaft . 

Alternator Installation 
• Inslall the alternator rotor [Aj while fitting the alignment notch [8) of 

the splines onto the alignment tooth [C]. 
• Tighten the alternator rotor bol t 10 the specified torque, 

Torque - Alternator Rotor Bolt : 78 N·m (8.0 kg·m, 57 1t.lbj 

• Inslali lhe alternator cOver. 

Alternator Outside Stator Removal 
• Remove the a!lernalor cover (see this chapter). 
• Remove the pickup coils [AJ. 
• Unscrew the Allen bolls [B] and take the stator [C] oft the alternator 

cover [OJ. 

Alternator Outside Stator Installation 
• InstaUthe outside stator with the Y leads on the alternator cover [AJ. 

Non-permanent Locking Agent - Alternator Stator Bolts 

Torque - Alternator Stator Bolts: 13 N·m (1.3 kg·m, ',3 in,'b) 

• Install the pickup coils as shown. 
Pickup Coil [B] with shorter leads (BK and BKIY) for Itl (front ) 
Pickup Coil IC] with longer leads (BKIW and BKJR) for #2 (rear) 

Torque - Pickup Coli Screws: 2.9 N·m {O.30 kg,m, 26 in·lbj 

~ Aun the longer pickup coil leads over the shorter pickup coil leads 
above the alternator leads. 
Non-permanent Locking Agent· Stator Lead Holder Screw 
Pickup Coil Lead Holder Bolt 

Torque - Stator Lead Holder Screw: 9.8 N·m (1,0 kg·m, 87In.lb) 
Pickup Coil Lead Holder Boll: 9.8 N·m (1.0 kg·m, 87 In·lb) 

• Apply silicone sealant to the grommets. and fit them into the notch of 
the alternator cover. 

J First, install the grommet [DJ of the alternator leads, and then the 
grommet lEI 01 the pickup coil leads with the round mark IF] up. 

• Pull [G] the alternator leads and pickup coil leads [IJ outside the 
alternator cover, and reduce slack of leads In the cover as possible 
in order to prevent contact wi th the rotor. 

• Apply silicone sealant to the mating surface [J1 altha grommet. 
• Connect the outside alternator connector (Y leads) to the connector 

(Y leads) of the regulatorlrectifier. 



Charging System 

Alternator Inside Stator Removal 
• Remove the alternator outer cover, the alternator cover, the alternator 

inner cover, and the al ternator rolor (see this chapter). 
• Unscrew the Inside stator bolts [AJ and take the Inside stator IB] and 

holder [C] oft the left crankcase. 

Alternator Inside Stator Installation 
• Install the inside stator with the Y/BK leads on the lett crankcase. 

Non-permanent Locking Agenl - Inside 51alor Holder Boil s 

Torque - Inside Stator Halder BOilS: 13 N·m (1.3 kg·m, 113 in·lb) 

• Apply silicone sealant to the grommet and fit it Into the notch of the 
alternator inner cover. 

• Connect the inside alternator connector (Y/BK leads) to the connector 
(Y/BK leads) of the regulator/rectifier. 

Charging Voltage Inspection 
• Check the battery condition. 
• Warm up the engine to obtain actual alternator operating conditions. 
• Remove the front seat (see Frame chapter). 
• Check that the ignition switch is turned off, and connect the hand 

tester to the battery as shown in the table. 

Regulator/AaClifler Output Voltage 

Taster ConnectiOns Reading 

Range Tester (+) to Tester ( ) to 03000 rpm 

25 V DC Battery (+) Battery (- I 14 ... 15 V 

• Turn on the Ignition SWitch and start the engine, and note the voltage 
readings at various engine speeds wi th the headlight turned on and 
then turned off ( To turn off the headlight of the US model, disconnect 
the headlight connector in the headlight unit). 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 speci fied Voltage. 

• Turn off the ignition switch to stop the engine, and disconnect the 
hand tester. 

* If the charging voltage is kept between the values given in the table. 
the charging system Is considered to be working normally. 

* If the output voltage Is much higher than the values specified in the 
table, the regulator/rectifier is detective or the regulator/rectifier leads 
are loose or open. 

* If the bai1ery voltage does not rise as the engine speed increases. 
then 'the regulator/rectifier is defective or the alternator ou1put is 
insufficient for the loads. Check the alternator and regulator/rectifier 
to determine wh~h part is defective. 
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Alternator Inspection 
There are three fypes 01 alternator failures: short open (wire burned 

Oul), or loss in rotor magnetism. A shari 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 hitt ing the alternator, 
by leaving II near an electromagnetic field, or just by aging, will result 
in low output. 
• To check the alternator output voltage, do the !ollowing procedures. 
o Remove the alternator outer cover and disconnect the outside 

alternator connector [AJ. 
o Connect the hand tester to the coonector as shown. 

Special Tool· Hand Tester: 57001-1394 

o SIan the engine. 
o Aun it al 3000 rpm of the engine speed. 
o Note the voltage readings. 

AUernotor Output Voltage 

TeSler CoonltCtloos Reading 
Range Tesler ( ... ) to Tester H to 03000 rpm 

250 V AC 
One yellow lead Another yellow lead 

60 ... 90V 
(Connector ' ) (Connector 1) 

* If the output voltage shows Ihe value In the table. the altemator 
operates property and the regulator/rectifiers are damaged. A much 
lower reading than the value in the lable indicates that the alternator 
is defective. 

o Repeat the leSI lor the other yellow leads. 
o Repeat the test for the Inside allernator connector. 

Hand Tester [AJ 

• Check the stator coil resistance as follows: 
Stop the engine. 

o Connect the hand teSler [AI as shown In the table. 
v Note the resistance readings. 

Stator Colt Resis tance 

Tester Connectloos 

Range TeSler (+1 10 TeSler (-) 10 

)( 1 ! I 
One yellow lead Anolher yellow lead 

(Connector II (ConneClor 1) 

Reading 

0.33 _ 0,49 !! 

* II there IS more resistance than shown In the lable, or no hand tester 
reading (infinily), Ihe stator has an open lead and m.ust be replaced. 
Much less than this resistance means the stator Is shorled, and must 
be replaced. 

• Using the highest resistance range of the hand tesler, measure the 
resistance between each of the yellow feads and chassis ground. 

• Any hand lester reading less than Infinity ("") indicates a shotl, 
necessitating stator replacement. 

• If the stator coli has normal resistance, but the voltage check showed 
the alternator to be defective, Ihen the rotor magnets have probably 
weakened, and the rolor must be replaced. 
Repeat the test for the other yellow leads. 
Repeat the lest for the inside alternator connector with the Y/BK leads. 

1 • • 111011, c 
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Charging System 

Regulator/Rectifier Removal 
• Remove the alternator outer cover (see this chapter). 
• Remove Ihe regulator/recti fier connectors. 

Left Regulator/Rect ifier Connector [A) 
Right Regulator/Rectifier Connector [81 

• Remove the regulator/rectifier mounting bol ts [AJ and take olf the 
regulator/rectifiers [8). 

Rectifier Inspection 
• Remove the alternator outer cover (see this chapter). 
• Check the rectifier resistance as follows. 
• Disconnect the regulator/rect ifier connector. 
• Connect the hand lester (special tool) to the regulator/rectifier as 

shown In the table, and check the resistance in both directions of 
each diode in the rectifier following the table. 

'* The resistance should be low in one direction and more than ten 
times as much In the other direction. If any two leads are low or high 
in both directions. the rect ifier is defective and the regulator/rectifier 
must be replaced. 

NOTE 
The actual tester reading varies with the hand tesler used and 
the individual rectifier. bul, generally speaking, the lower reading 
should be from zero to one half the scale. 

Recll/ier Circuli Inspection 

Connections Tester N,. Reading 
Tester (-1-) to Tes ter H [0 Range , BK, 

2 BK2 BKAll -
3 BK3 , BK' 

5 BK2 BlOW )( 10 !! 

6 BK3 " 1/2 scale 

r-!- BK, x lOa!! 

~ BKlBL BK2 

9 "3 

~ ", 
BlOW "2 ~ -

12 BK3 

• Repeat the test for another regula tor/rectifier. 
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Regulator Inspection 
To test the regulator out 01 circuil, use three 12 V batteries and a test 
light (12 V 3 _ 6 W bulb In a socket with leads). 

CAUTION 

The test Ught works 85 an Indicator and also as a current limiter 
10 protect the regulator/recUl ler from excessive current. 00 nol 
use an ammeter Instead of a test light. 

• Do the 15t Slep regulator circuit lest. 
:J Connect the lest light and the 12 V battery to the regu!atorlrectilier 

as shown. 
,:) Check BK 1, BK2, BK3 terminals respectively. 
* If the test tight turns on, the regula tor/rectifier is defective. Replace It. 
* If the lest light does nOI turn on, continue the lest. 

• Do the 2nd step regulator circuil test. 
oj Connect the test light and the 12 V battery in the same manner as 

specified in the · lst step regulator circuit lest". 
:J Apply 12 V to the BKIR terminal. 
o Check BK1 , BK2, and BK3 terminals respectively. 
• II the test IightlUrns on, the regulator/rectifier is defective. Replace it. 
'l Ii the test light does not turn on, continue the test. 

• Do the :lrd step regulator circuit test. 
Connect the test tight and the 12 V battery in the same manner as 
specified in the "lsI step regutator circuit test". 
Momentarily apply 24 V to the BKIR terminat by adding a 12 V ballery. 
Check BK1, BK2. and BK3 terminals respectively. 

CAUTION 

Do not apply more than 24 volts. \I more than 24 volts Is 
applied, the regulator/ recmler may be damaged . Do nol appty 
24 V more than a few seconds. tf 24 votts is applied for more 
than a few seconds, the regulator/rectifier may be damaged. 

* II the test light does not light when 24 V is applied momentarily to the 
BKIR terminal. the regurator/rectifier is defective. Replace it. 

* If the regulatorfrectifier passes all the tests described. it may still 
be defective. If the charging system still does not work properly 
after checking all lhe components and the battery, test the regulator/ 
rectifier by replacing it with a known good unit. 

• Repeal the test lor another regulator/rect ifier. 
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Charg ing System 

Eel 4 3 

~ ~ ~ " 
@ - • • JP - m m -

®. 
~ > > 

• 

-, 
8 • -• 

~ 
m • 

~!! ----

CD. 
> , 
• • m -\ 1\ ) 5 

- H / y + 
12Vl4Ah 

(@ o 

" 

• 

1. Alternator 1 (Outside) 5. Controlier 9. Slarter Relay 

2. Regula tor/Rect ifie r 1 6. Ignition Switch 10. MF Battery 

3. Alternator 2 (Inside) 7. load 11 . Connector 1 

4. Regulator/Rectifier 2 8. Main Fuse 30 A 12. Connector 2 
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Ignition System Circuit 
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( ): Except lor Australia , Canada, Malaysia, and U.S. 

1. Ignition Switch 

2. Engine SlOP Switch 

3. Starter Button 

4, Spark Plugs 

5. Ignition Coils 

6. Electric Fuel Pump 

7. Fuel Pump Diode 

8. Junction Box 
9. Ignition Fuse l OA 

to. Throttle Sensor 

11. Main Fuse 30 A 

12. MF Battery 
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13. Ie Igniter 

14. Pickup Coils 

15. Neutral Switch 

16. Starter Lockout Switch 

17, Sidestand Switch 

18. Interlock DIodes 
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Ignition System Tro ubles hooting 

Faulty ignition (Malfunctioned engine) 

Ignition system 'Mring No aood 
Repair or replace 

and connector inspection 

Good 

Spark plug inspection 
No good 

Replace 

Good 

Plug cap inspection 
No good 

Replace 

~GOOd 
~ 

Ignition co~ primary peak voltage Inspection 
No good Voltage IS less than 

the specified value 

Good ~ No good ! 
Voltage is OK. Voltage is zero Peak voltage measurement 

f-or almost zero. is repeated 5 or more limes. No 

! ~Yes 

Oefective Ignition coil Inspect: Inspect: 
1. Adapter connection Is 1. Lower resistance in a 

incorrect, or adaptel is hand tester (Use 
defective KAWASAKI Hand Tester) 

2. Ignition switch and engine 2. Battery voltage 
Replace stop switch 3 Pickup coil peak voltage 

3. Battery voltage 
4. Pickup coil peak voltage 

No good ~g ood 

lGOOd l Good 

Replace bad pans Ie Igniter is defeclIVe. 

Replace bad pansor Inspect them WI\hKAWASAKJ Hand Tester. ~ 
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AWAANING 
The ign ltloln system produces eltremely high voltage. Do nol 
touch the spark plugs, Ignition colis, or spark plug leads while 
the engine Is running, or you could receive a severe electrical 
shock. 

CAUTION 

Do not disconnect the battery leads or any other electrical 
connections when the ignition switch Is on, or while the engine 
is running. This is 10 prevent Ie Igniter damage. 
00 nol install the battery backwards. The negative side Is 
grounded. This is to prevent damage to the diodes and Ie 
igniter. 

Ignition Coil Removal 
• Remove the fuel lank (see Fuel System chapter). 
• Disconnect the primary leads and remove Ihe mounting nuts [AI. 
• Pull off the secondary leads [8J from the spark plugs. 

Front rC] 

• Take out the ignition coil [A] as shown. 

Ignition Coil Installation 
• Connect the primary leads to the ignition coil terminals and run the 

secondary leads according to the Cable. Wire. and Hose Routing 
section in the General Information chapter. 

Ignition Coi/lnspection 
• Remove the ignition coils (see this chapter). 
• Measure the arcing distance with a commercially available coil tester 

[AJ to check the condition of the ignition coil [BJ. 
• Connect the ignition coil (with the spark p lug cap left attached at the 

end 01 the spark plug lead) to the lester in the manner prescribed by 
the manufacturer and measure the arcing distance. 

Ignition Coil Arcing Distance 
Standard: 6 mm or more 

A o • 
IE 



Ignition System 

To avoid extremely high voltage shocks, do not touch the coli 
body or leads. 

* If Ihe distance reading is less than the specified value, the ignition 
coil or spark plug caps are defective, 

• To determine which part is defective, measure the arcing distance 
again with the spark plug caps removed from the Ignition coil. 
Remove the caps by turning them counterclockwise. * If the arcing distance is subnormal as before. the trouble is with Ihe 
ignition coil itself. If the arcing distance is now normal, the trouble is 
wi th the spark plug cap, 

* If the coil tester is not available, the coil can be checked for a broken 
or badly shorted winding with the hand tester (special tool). 

NOTE 
o The hand tester cannot detect layer shorts and shorts resulting 

from insulation breakdown under high voltage. 

• Measure the primary winding resistance as follows. 
C Connect the hand tesler between the coil terminals. 
o Set the lester to the x 1 1! range, and read the tester. 
• Measure the secondary winding resistance as follows. 
C Remove the plug caps by turning them counterclockwise. 
(.J Connect the tester between the spark plug leads. 
o Set the lester to the x 1 kH range and read the tester. 

Measure primary winding resistance [A]. 
Measure secondary winding resistance [B], 
Ignition Coil (C) 

Ignil ion Coil Winding ResislanCe 
Primary Windings: 1.9 _ 2.9 Il (x 1 11) 

Secondary Windings: 18 .... 28 kl1 (x 1 kll) 

* II the tesler does not read as speci fied, replace the coil. 
:) To Install the plug cap, turn It clockwise. 

Spark Plug Removal 
• Remove the spark plug caps. 
• Remove the spark plugs using the' 8 mm plug wrench, 

Special Tool · Spark Plug Wrench, Hex 18: 51001·1024 

Spark Plug Installation 
• Insert the spark plug vertically Into the plug hole with the plug installed 

in the plug wrench (special 1001) (AI. 
• Tighten the plugs. 

Special Tool . Spark Plug Wrench. Hex 18: 51001·1024 

Torque· Spark Plugs: 18 N·m (1.8 kg·m, 13.0 U·lb) 

• Fit the plug caps securely. 
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Spark Plug Cleaning/Inspection 
• Clean the spark plug. preferably in a sandblasting device. and then 

clean 011 any abrasive panicles. The plug may also be cleaned using 
a high-flash point solvent and a wire brush or other suitable 1001. 

* II the spark plug center etec1rode [AJ and/or side electrode (BI are 
corrected or damaged, or it the insulator [e] is cracked, replace the 
plug. 

• Use the standard sparK plug or its equivalent. 

Spark Plug Gap Inspection 
• Measure the gap (OJ with a wire-type thickness gauge. 
* !f the gap is incorrect, care fully bend the side electrode wi th a suitable 

tool to obtain the correct gap. 

Spark Plug Gap: 0.8 .... 0.9 mm 

/gnftion Coil Primary Peak Voltage 

NOTE 
Be sure the battery is fully charged. 

• Remove the luel tank (see Fuel System chapter). 
• Removg all the spark plug caps but do not remove Ihe spark plugs. 
• Inslall new spark plugs Inlo ailihe spark plug caps, and ground them 

onlO the engine. 

• Install a commercially available peak voltage adapter [AJ into the hand 
lester [8). 

• Connect the adapter between the ignition coil primary lead terminal 
and the engine ground with the primary lead leh connected. 

Re!;:ommlnded Tool: Peak Voltage Adapter 
Type: KEK·S4-9-B 
Brand: KOWA SEIKI 

.) Raise the main harness and coolant hose, and insert the adapter 
probe into the terminal of the primary lead [C]. 

Igniter [DJ 
Battery [E] 
Ignition Coil [F) 
New Spark Plugs [G] 

Spe!;:lal Tool · Hand TI ller : 51001·1394 

Hand TIster Ranga: x DC 250 V 

Primary Lead Conne!;:t lona: 

Front Ignit ion Coli: 
Rear Ign it ion ~oll : 

Adapter (R, +J 
OK 
OKiG 

Adapter (BK. -) 
Ground 
Ground 



Ignition System 

To avoId extremelv hIgh voltage shocks, do not louch the spark 
p lugs or tester connections. 

• Tum the ignition switch and the engine stop switch ON. 
• Pushing the slarter button, turn the engine 4 "'- 5 seconds with the 

transmission In neulral to measure the primary peak vollage. 
• Repeat the measurements 5 or more times for one Ignition coil. 

Ignilion Coli Primary Peak Voltage 
Standard; t 20 V or more 

• Repeat the test for the other ignition coil. 
* If the reading is less than the specified value, check Ihe following: 

Ignition Coils (see Ignition Coil Inspection) 
Pickup Colis (see Pickup Coil Inspection) 

* If the ignition coils and pickup coils are normal, check the Ie Igniter 
(see IC Igniler Inspection). 

Ignition Timing Inspection 
• Remove the alternator outer cover (see this chapter). 
• Remove the timing inspection plug. 
• Allach the timing tight [AI to the front ignition coil lead In the manner 

prescribed by the manufacturer. 

Special Tool - Timing lIghl: 57001-1241 

• Start the engine and aim the timing light al the ignition liming mark 
on the altemator rotor. 

• Run the engine atlhe speeds specified and note the alignment of the 
ignition timing marks. 

Ignilion Timing 

Engine speed rlmln (rpm) Hole notch (AI aligns wllh: 

800 (AA. CA. FG. 5T: 1000) and below F or A mark IB! on alternator rOlor 

F Mark: For front cyhnder 
R Mark: For rear cylinder 

• Repeat the test for the rear cylinder. * II Ihe ignition liming Is Incorrect, check the following: 
Pickup Coils (see Pickup Coil Inspection) 
Ie Igniter (see IC Igniter Inspection) 

PiCkup Coil Removal 
• Remove the alternator outer cover (see this chapter). 
• Pull off the pickup coil connector rAJ and outside alternator connector 

[BJ. 
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• Remove the alternator cover {AI (see this chapter). 
• Unscrew the pickup coil screws and lake off the coils IB) with the 

grommet. 

Pickup Coil Insta llation 
• Inslalithe pickup coils as shown. 

Pickup CoillAJ with shorter leads (BK and 8K/Y) tor #1 (fronl ) 
Pickup Coil IB) with longer leads (8K/IN and BKlR) for #2 (rear) 

• Apply silicone sealant to the pickup coli lead grommet [e] and fit the 
grommet Into the notch 01 the alternator covar. 

• Pull the alternator leads and pickup coli leads outside Ihe al ternator 
cover, and reduce slack of leads in Ihe cover as possible in 
order to prevent conlact with the rotor (see Alternator Outside Stator 
Installation). 

Alternator lead Grommet [D] 

Pickup Coil Inspection 
• Remove the alternator outer cover (see this chapter). 
• Remove all the spark plug caps but do not remove the spark p lugs. 
• Disconnect the pickup coil lead connector. 
• Connect a commercially available peak voltage adapter [AJ to the 

hand tester IB]. 

Recommnded TOOl : Peak Voltage Adapter 
Type: KEK-S4·9-B 
Brand: KOWA SEIKI 

• Insert the adapter probes Into the connector [C] of the pickup coli [DJ 
as shown. 

Special Tool · Hand Tester: 57001·1394 

Connections: 

Front Pickup Coli: 
Rear PiCkup Coli: 

Adapter (A, +) 

'KIY 
BKIR 

NOTE 

Be sure Ihe battery is fully charged. 

Hand Tester Range: x DC 10 V 

Adapter (8K, -) 

BK 
BK/W 

• Turn the ignition switch and the engine stop switch ON. 
• Pushing the starter bullon, turn the engine 4 .... 5 seconds with the 

transmission In neutral to measure the pickup coil peak vol tage. 
• Repeat the measurements 5 or more times lor one pickup coil. 

Pickup Coli Peak Vol tage 
Standard: 2 V or more 

• Repeat the test for the other pickup COIL 
* If the reading Is less than the specified value, replace the pickup coil. 
* If the peak I/OItage adapter Is not available. the coil can be checkeC 

for a broken or badly shorted winding with the hand lester (special 
tool). 

NOTE 
c.. Using the peak voltage adapter is a more reliable way to determine 

the condition of Ihe pickup coil than p ickup coil in terna.1 resistance 
measurements. 

o c 
A 
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Ignition System 

• Disconnect the pickup coli lead connector. 
• Set the hand tester [AI to the x '00 n range and connect it to the 

pickup coil lead connector [B). 

Connections : 
Tester Connections 

Front Pickup Coil: 

Rear Pickup Coil : 
"KJV 
"KiR 

B' 
BK/W 

* If there is more resistance Ihan the specified value. the coit 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: 380'"" 560 fI 

• USing the highest resistance range of the lesler. measure the 
resistance between the pickup coil leads and chassis ground. 

* Any tester reading less Ihan infin ity (00) indicates a short necessitat-
ing replacement of the pickup coil assy. 

Ie Igniter Inspection 
• Remove the right side cover (see Frame chapter). 
• Remove the coolant reserve tank. 
• Pull the connectors out of the Ie igniter [A]. 
• Remove the Ie igniter. 

Front [B] 

• To check the condi tion of the Ie igniter. connect Ihe igniter checker 
to the Ie Igniler as shown. 

Special Tools - Igniter Checker Assembly: 57001-1378 [AI 
Harness Adapter #12: 57001-1397 [S} 
Harness Adapter 113: 57001-1383 IC} 

Ie Igniter [OJ 
Battery [E] 

Turn the select knob to "0" position. 

NOTE 
When using the igniter checker. refer to the manufacturer's instruc
lions. 
The igniter checker can detect the simulated dynamic characteris
tics: igniter response to r.p.m .. interlock circuit signal. tachometer 
signal and engine overspeed limiter signal. 
Th~ igniter checker cannot inspect the condition of the COl unit. 

* If the condition 01 the Ie igniter is abnormal. replace the Ie igniter. 
* If the igniter checker is not available. replace Ihe Ie igniter with a new 

one and check ignition coil primary peak voltage again. II the peak 
lIoltage is abnormal as before. Ihe trouble is not with the Ie igniter. 
Trouble may be caused by other ignition system parts or engine Ii self. 
t! the peak voltage is now normal. the trouble is with the Ie igniter. 
Replace the Ie igniter. 
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Ie Ign iter Troubleshooting 

No 

BeginnIng 

Inspect Ie igniter 
and pickup coils. 

o above 
Inspections prov 
that Ie igniter 
and pickup colis 

(8 good? 

® Yes 

Replace Ie Igniter, 

Does engine still 
operate poorty? 

Replace pickup coils 

No Does engine still 
operate poorly? 

No 

CD 

Trouble may be caused 
by other ignition system 
parts or engine Itself 

Eod 

CD 

1) Ie igniter or picKup coil is damaged 
2) Even if the preceding checks show 

good, it may be defective in some 
manner nOI readily detectable 
with Igniter checker, peak yoltage 
adapter, or hand tester, 

Replace damaged part 

Does engine stili 
operate poorly? 

Replace part which was 
not replaced above. 

Does engine still 
operate poorly? 

Ves 

No 

No 



Starter Motor 

Removal 
• Unscrew the bracket bolts [AJ and hang down the regulator/rectifiers 

[B1 with its bracket 

• Remove: 
Starter Motor Terminal Nut and lead [AJ 
Starter Motor Bolts [B] 

• Pull the starter molar [AJ toward the left and remove It. 

Installation 

CAUTION 

Do nol tap the starter motor shaft or body. Tapping the shaH 
or body could damage the motor. 

• When installing the starter motor, clean the starter motor legs [AJ and 
crankcase IB] where the starter motor Is grounded. 
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• Replace the C·ring [AJ with a new one. 
• Apply a small amount of engine oil 10 the O-ring. 

Torque · Starter Motor Mounting Bol ts: 9.8 N·m (1.0 kg·m, 87 In Ib) 
Starter Motor Terminal Nut: 4.9 N·m (0.50 kg m, 43 in·lb) 

Disassembly 
• Remove the Slarter motor (see this seclion). 
• Take off the starter motor assy bolls [A) and remove both end covers 

IB) and pull the armature OUI of the yoke. 

• Take the positive carbon brushes (81 out of the brush holders (AI. 
• Take 0" the brush plate Ie] with brush wire from the yoke. 

• Unscrew the terminal locknut {BJ and remove the terminal bolt [A]. 
• Take the positive carbon brushes and wire assy leI out of the yoke. 

NOTE 

Do not remove the negallve carbon brushes lAJ from the brush 
plate 181. 



Starter Motor 

Assembly 
• Holding the springs {A] with plastic washers [B]. insert the brushes. 
C Fit the brush lead into the holder groove. 
• Align the tongue [CJ with the terminal bolt [0]. 

• Put the armature [AI among the brushes. and remove the plastic 
washers [B]. 

• Fitlhe tongue [A] of the brush plate into the end cover groove [BJ. 

• Apply thin coat of a grease to the oil seal [SJ in the left end cover (Aj. 

• Apply a thin coat of grease to the left bearing [A]. 
• Fit shims onlo the right end cover. 
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o The line on the yoke should align {AI with the line on the nght cover. 

Torq ue · Starter MOlor An y Bolts: 4.9 N·m (0.50 kg·m. 43 In·lb) 

Brush Inspection 
• Measure the length [AI of each brush. 
* If any is worn down to the service limit, replace the carbon brush 

holder assy [8J and the terminal bolt assy (eJ. 

Starter Motor Brush Length 
Standard: 12 mm 
Service limit : 8.5 mm 

Commutator Cleaning and Inspection 
• Smooth the commutator surface [AJ II necessary with tine emery cloth 

(8). and clean oul the grooves. 

• Measure the diameter [AI of the cornfTl1Jlalor 19J. 
* Replace the starter motor with a new one 11 the commutator diameter 

is less than the service limit. 

Commutator Diameter 
Standard: 28 mm 

Service Limit: 27 mm 
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Armature Inspection 
• Using the x 1 n hand lester range. measure the resistance between 

any two commutator segments [AJ. * If there is a high resistance or no reading (00) between any two @ 
segments. a winding is open and the starter motor must be replaced. 

• Using the highest hand tester range, measure the resistance between 
the segments and the shall [BJ. 

* If there is any reading at all. the armature has a short and the starter 
motor must be replaced. 

Speciet Tool - Hand Tester: 5700,.,394 

NOTE 
Even if the foregoing checks show the armature /0 be good. it 
may be defective in some manner not readily detectable with the 
hand lester. If all other starter motor components and starter motor 
circuit components check good. but the starter motor still does no/ 
turn over or only turns over weakly. replace the starter motor with 
a new one. 

Brush Lead Inspection 
• Using the x 1 n hand tester range, measure the resistance as follows. 

Terminal Bolt and Positive Brushes [AJ 
Brush Plate and NegaHve Brushes [B1 
Plastic Insulator [C] 

• The readIng should be zero. 
* If there is not close to zero ohms. the brush lead has an open. 

Replace the terminal bolt assembly and/or the brush holder assembly. 

Brush Plate and Terminal Bolt Inspection 
• Using the highest hand tester range, measure the resistance as 

shown. 
Terminal Bolt and Brush Plate [AJ 
Terminal Bolt and Negative Brush Holders [BJ 
Terminal Bolt and Yoke {el 

The reading should be infinite (00 (1). 
* If there is any reading. the brush holder assembly andlor terminal bolt 

assembly have a short. Replace the brush holder assembly and the 
terminal bolt assembly. 

Starter Relay Inspection 
• Remove the right side covers (see Frame chapter) . A 
• Remove the coolant reserve tank. then the starter re lay. 
• Connect the hand tester [AI and t2 V battery [BJ to the starter relay 

[CI as shown. 
* If the relay does not work as specified. the retay is defective. Replace 

the relay. 

Testing Relay 
Tester Range: x 1 n range 
Criteria: When battery Is connected ~ 0 n 

When battery is disconnected ~ _ f! 

c 
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Starter Motor 

Electric Starter Circuit 
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Lighting System 

US. Canada. and AUstralia models have a lull·lime headlight system 
with a headlight relay in the junction box. In these models. the headlight 
does not go on when the Ignition switch and Ihe engine stop switch are 
first turned on. The headlight comes on when the engine starts running 
and stays on even if Ihe engine stalls. The headlight goes out when the 
ignition switch is turned off. It also goes oul while Ihe slarter button is 
depressed. 

Headlight Beam Horizontal Adjustment 
• Turn Ihe horizontal adjuster (A] on the headlight with a screwdriver in 

or oul unti! the beam points straight ahead. 
o Turn Ihe adjuster clockwise to face Ihe headlight to the left. 

Headlight Beam Vertical Adjustment 
• Turn the vertical adjuster [B) in the headlight in or out with a 

screwdriver to adjust the headlight vertically. 
o Turn the adjuster clockwise to lace the headlight up. 

NOTE 
o ON high beam, the brightest points should be slightly below hon·· 

zontal with the motorcycle on its wheels and the rider seated. Ad
just the headlight to the proper angle according to local regulations. 

;) For US model. the proper angle is 0. 4 degrees below horizontal. 
This is 50 mm (2 in.) drop at 7.6 m (25 ft.; measured from the 
center of the headlight with the motorcycle on its wheels and the 
,ider seated. 

50 mm (2 In.) [AI 
Cenler 01 Brightest Spot [B] 
7.6 m (25 ft.) [C] 

Headlight Bulb Replacement 
• Remove the headlight rim screws [AJ on both sides. 
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lighti ng System 

• Pull the headlight uni1 and drop II out. 
• Pull the headlight connector [AI. 
• Aemove the headlight dust cover IB). 
• Push the hook leI to unlock. 

• Take out the bulb [AI. 

CAUTiON 

When handling the quartz-halogen bu lb [AI, never touch the 
glass portion with ba re hands. Always use a clean cloth. 011 
conta mination from hands or dirty rags can reduce bulb life or 
cause the bulb to explode. 

'J Clean off any contamination that inadverlently gels on the bulb with 
alcohol or a soap and water solution. 

• Replace the headlight bulb. 
• Fit the dust cover [AI with the TOP mark IBI upward onto the bulb [CJ 

firmly as shown. 

• Tighten: 
Torque. Headlight Rim Screws: 1.0 N·m (0,10 kg·m, 9 in·lbj 

• Alter installation, adjust the headlight aim (see this chapter). 
Good IDJ 
Bad IE] 

Headlight Body Removal 
• Remove the headlight rim screws IAI. 
• Pull the headlight unit and drop it out. 

• Disconnect the wiring connectors IAI. 
• Remove the headlight body bolts and nulS IB]. Ihen take off the body 

Ic). 



lighting System 

Tail/Brake Light Bulb Replacement 
• Take oul the screws [AI in the taillight lens, 
• Pull the lens off. 

• Push the bulb In [AI. turn it counterclockwise [B], and pull it oul. 
• Replace the bulb with a new one. 

• With the front pin [A] up and the rear pin [B) down . insert the new 
bulb by aligning the fron t pin with the groove in the walls of the socket 
Ic]. 

• Push the bulb In, turn it clockwise. and release it. It should lock in 
position. 

• nghten the lens screws. Be careful not to overtighten them. 
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lighting System 

Headlight Circuit (Except for Australia , Canada, Malaysia, and U.S.) 
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1. Ignition Switch 6. High Beam Indicator Light 11. Main Fuse 30 A 
2. Headlight Switch 7. Headlight 12. Battery 
3. Junction Box 8. City Light 13. Headlight Relay 
4. Taill ight Fuse 10 A 9. Dimmer Switch 
5. Headlight Fuse lOA 10. Outside Alternator 
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Automatic Turn Signal Cancelling System 

Automobiles use a turn signal cancelling system actuated by steering wheel turn. But, motorcycles turn with a bank 
additionally, and so have a smaller steer angle. This makes difficult to adopt an automobile type turn signal cancel ling 
system because of inaccurate operation In motorcycles. So, motorcycles adopt time & distance counting system. 

The canceUing system consists of a ba"ery, turn signal control unit, distance sensor, and turn signal switch. When the 
turn signal switch is pushed onto the right or left, the turn signals start flashing and the control unit starts counting off 
8 seconds. At the end of this time. the control unit starts caluculating distance traveled using pulses Irom the distance 
sensor In the speedometer. When the motorcycle has traveled an additional 65 meters. the control unit shuts off the 
current and turns off the turn signal lights. The turn signal switch lever is re turned to the neutral position by spring force. 
* If the turn signal cancelling system does not function properly. first check all the wiring connections carefully. 
• Secondly, Inspect Ihe distance sensor. 
• Third ly, inspect the turn signal switch in the left handlebar switch. 
• Lastly. check the turn signal control unit. 

Turn Signal Cancelling System 
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Automatic Turn Signal Cancelling System 

Wiring Inspection 
• Connect all the connectors. 
• Remove the front seat (see Frame chapter). 
• Remove the turn Signa! control unit [Al. 
• Pull off the 6-pin connector of the unit. the 9-pi" meter connector 

under the meter unit, and the g-pin left handlebar switch connector 
In the head light housing. 

• Make sure all connector terminals are clean and tight. and none of 
them have been bent. 

* Clean the dirty terminals. and straighten slightly-bent terminals. 
• Check conductivity of the numbered terminals wi th the hand tesler. 
o The terminal numbers are shown In the wiring diagram of Turn Signal 

Cancelling System. 

Special Tool- Hand Tester: 57001 -1394 

Wiring Inspection 

Connettors Tester Coonection 

Turn Signal Control Unit 1 8 

- Distance Sensor 3-7 

Tum Sigani Control Unll 2 - tl 

- Left Harn:1letlar Switch 3 -9 

4 - 10 

Distance Sensor Inspection 

Tester Reading (Il) 

0 

• Remove the meter unit (see this chapter) and disconnect the white 
9-pln connector [AJ from the speedometer, 

• Remove the speedometer cable lower end [e] from the speedometer 
gear housing of the front wheel. 

• Set the hand tester to the 1 !l range. 
• Connect the hand tester [el across the distance sensor leads (LB 

and BKIY leads), and check the continUIty as fOl lows. 
• Turning (OJ the speedometer inner cable slowly, count how many 

times the sensor shows continuity. The hand tester should show 
continuity and then open four times per revolu tion. 

1 turn [El 
* If it does not. replace the speedometer. 

c 

® 



Automatic Turn Signal Cancelling System 

Turn Signal Switch Inspection 
• Open the headlight housing. 
• Unplug the 9-pin connectors that leads to the left handlebar switch. 
• Check the turn signal switch connections according to the table. 
* If the switch has an open circuit or a short. it can be disassembled for 

repair. The contact surfaces may be cleaned. but no internal parts 
are avaitable for replacement. 

* If any parts are not repairable. the left handlebar swi tch must be 
replaced as a unit. 

Turn Signal Switch Connections 

Color G 0 GY BKIY YIR 

L (left) 

OFF (push ) 

R (right) 

Turn Signal Control Unit Inspection 
• Remove the front seal (see Frame chapter). 
• Connect one 12 V battery and turn signal lights as indicated in the 

figure. and count how many limes the lights flash for one minute. 
Turn Signal Control Unit Connector [A] 
Turn Signal Ughts [BI 
12 V Battery rCI * If the lights do not flash as speci fied. replace the lurn Signal control 

unit. 

Testing Turn Signal Control Unit Inspection 

Loa' 
The Number 

of Turn Wattage (W) Flashing Times (elm' ) 
Sional Uahls , .. 21 .... 23 140 .... 250 

2 42 - 46 75 _ 95 

.. ( ). Cycle(s) per minute 
(""); corresponds 10 ·one (ight burned out". 

NOTE 
Even if the foregoing checks show the turn signal control unit to be 
good, it may be defective in some manner especially for automatic 
turn signal cancelling operation not readily detectable with above 
checkS. If all other checks are good, replace the turn signal control 
unir. 

Turn Signal Light Bulb Replacement 
• Remove the turn signal light screws [A] and take off the lens [B]. 
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Automatic Turn Signal Cancelling System 

• Push the bulb [AJ in the socket and turn the bulb counterclockwise 
[8[. 

• Replace the bulb. 
• With the rear pin [C] up and the front pin [D) down, Insert the new 

bulb by aligning the rear pin with the groove in the walls of the socket 
[E]. 

Torque - Turn Signal Light Screws: 1.0 N·m (0.10 kg·m, 9 in·lb) 



Fuel Pump 

o The fuel pump tAJ operates when the starter bunon is pushed on or 
the engine is running. 

o When fuel level in the float chamber Is low. the fuel pump operates to 
supply fuel into the Uoat chamber. When the luel reaches a certain 
level , the fuel pressure rises. and the luel pump stops. 

Removal/lnstallalion 
• Refer to the fuel system chapler. 

Internal Resistance 
• Remove the fuel tank (see Fuel System chapter). 
• Disconnect the fuel pump connector [AJ. 
• Set the hand lester to the x 1 k!l range and make the measurements 

shown in the lable. 

Special Tool- Hand TeSler: 57001·1394 

* If the lester readings are not as specified, replace the fuel pump. 
* If the tester readings are normal, check the fuel pump operation. 

CAUTION 

Use only Hand Tester 57001-1394 lor this test. An ohmmeter 
olher than Ihe Kawasaki Hand Tester may show different 
readings. 
If a megger or a meter with a la rge-capacity battery is used, 
the pump relay will be damaged. 

Fuel Pump Internal Resistance 

Tes ter (+) Lead Coonectkln 

R 

R -. BK -
y -

("): Tesler H Lead Connection 

Operation Check 

BK -
-

More than 20 kH 

Y 

• -
-

• Remove the fuel pump with the fuel filter (see Fuel System chapter). 
• Prepare a container filled with kerosene. 
• Prepare rubber hoses. and connecl lhem to the pump fittings. 
• Connect a sui table pressure gauge to the outlet hose as shown. 

Fuel Pump [A] 
Pressure Gauge [B] 
Outlet Hose [C] 
Inlel Hose IDJ 
Fuel Filter IE] 
Kerosene [F] 
2-Pin Connector [G] 
Battery [H] 
Auxiliary Leads [J] 
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Fuei Pump 

• Connect the ptJmp leads to the battery using awdliary wires as shown. 
* If the pump does not operate. the pump is defective. 
* If the pump operates, close the outlet hose white operating the fuel 
pum~ 

• When the pump stopS, read the pressure gauge. 
* If the pressure gauge reading Is out of the specified pressure, the 

pump is defective. 

Fuel Pump Pressure 
Standard: 14 ... 19 kP. (0.14 ... 0.19 kglcrn2. 2.0 ... 2.1 psi) 

Fuel Pump Circuli 
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Radiator Fan System 

AWARNING 

The radiator fan is connected directly to the battery. The fan 
may start even If the ignition switch Is off. NEVER TOUCH 
THE RADIATOR FAN UNTIL THE RADIATOR FAN CONNECTOR 
IS DISCONNECTED. TOUCHING THE FAN BEFORE THE CON
NECTOR IS DISCONNECTED COULD CAUSE INJURY FADM 
THE FAN BLADES. 

Fan System Circuit Inspection 
• Disconnect the leads from the radiator fan switch [A]. 
• Using an auxiliary wire [B]. connect the radiator fan switch leads. 
* If the fan rotates. inspect the fan switch. 
* If the fan does nol rotate, inspect the following. 

Leads and Connectors 
Main Fuse and Fan Fuse 
Fan Motor 
Front [C] 

Fan Motor Inspection 
• Remove the fuel tank (see Fuel System chapter). 
• Disconnect the leads [A] from the radiator fan switch [B). 
• Using an auxiliary wire [e). supply battery power to the fan motor. 
* If the fan does not rotate, the fan motor is defective and must be 

replaced. 
Battery [D) 

Radiator Fan Circuit 

3 P 
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Oil Pressure Warning System 

Motorcycle operation with low engine oil level, even if it is higher than the lower level line. will cause oil level change 
when sudden acceleration, or deceleration, and may lead flicker of the oil pressure warning light because of too rapid 
response of the oil pressure switch. To cope wi th this malfunction, the oil pressure light delay unit is adopted , which 
prevents flicker of the oil pressure warning light by delaying its lighting. 

o n Pressure Warning System 
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1. Ignilion Switch 

2. Junction Box 

5. Starter Relay 

6. Main Fuse 30 A 

9. Water Temperature Switch 

, O. Ie Igniler 

3. Ignition Fuse l OA 7. Oil Pressure Warning Light 

4. Oil Pressl.)re Ught Delay Unit a. Waler Temperature Warning Ught 

Oil Pressure Light Delay Unit Inspection 
• Remove the right side cover (see Frame chapter). 
• Remove the coolant reserve tank [A]. 
• Puil ihe conneClors out of the oil pressure light delay unit lBI. 

11 . all Pressure Switch 

, 2. Battery 



Oil Pressure Warning System 

• Disconnect the lead [Al of Ihe oil pressure switch IB] and ground [C] 
it to the engine. using an auxiliary wire. 

• Turn the ignitlon switch [OJ ON . 
.. II the aU pressure warning light IE] is lit, replace the oil pressure 

switch. 
11" If the warning light is not lit. check the warning light bulb and wiring. 
* If the light bulb and wiring are good, replace the oil pressure light 

delay unit [F]. 

• Turn the Ignition switch ON. 
• Ground the oil pressure switch lead to the engine, then Ihe oil 

pressure warning light should be IiI with a delay. 
• Measure this delay time from grounding 01 the switch lead to lighting 

of the warning light. 

Lighting Delay Time 
Standard: about 3 secondS 

* If the lighting delay lime is out of the standard too far, replace the oit 
pressure light delay unit. 
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Meter, Gauge 

Meter Unit Removal 
• Remove the bott [AI. push the meter unit [81 forward a little. and lake 

it all from Ihe tuellank. 

• Remove: 
Connectors [AI 
Speedometer Cable IS] 

CAUTION 

Place the meter so Ihat the face Is up. If a meter Is left upside 
down or sideways lor any length of l ime, It will malfunction. 

Meter Unit Installation 
• Insert the longue [AI 01 the meter panel into the damper slit [B] of Ihe 

fuel lank. 

Meter Unit Disassembly 
• Remove: 

Meter Unit (see this chapter) 
Screw {AI and Knob [BI 
Nuts (CJ 
Speedometer IOJ 

• To remove Ihe wedge· base type bulb (AI. pull the bulb out 01 Ihe 
socket [8]. 

CAUTION 

00 not turn the bu lb. Pull Ihe bulb out 10 prevent damage 
10 the bulb. Do not use bulb rated lor other than voltage or 
wattage specified in the wiring diagram. 

11 



Meter, Gauge 

Meter Unit Assembly 
• Inslall the bu lbs in the original positions. 

BR, YrN [AJ 
G, GY [BJ 
SR , BUR (C] 

BKIY, RlBl [AJ 
R/BK, BKIY [Bl 
WIY Ic] 
BKJY [OJ 
LB lEi 
R/BL, BKfY [F) 
LG, BR [GJ 
SR [H} 
BKlY [Jj 

Water Temperature Warning System Inspection 
The water temperature warning light goes on when the ignition switch 

is turned on and goes off soon after the engine starts running to ensure 
that its circuit functions properly and the warning light bulb has not 
burned oul. The war!1ing light also goes on whenever the coolant 
temperature rises to 110 ..... 120°C (230 ..... 248°F) when the motorcycle 
is in operation. If it stays on, stop the engine and check the coolant 
level in the reserve tank after the engine cools down. 

• Inspect the water temperature warning light and the system wiring 
(see Wiring Inspection), 

• Turn on the ignition switch. 
• Disconnect the water temperature switch lead [AJ, then ground it to 

the frame or engine using auxiliary lead. 
* If the water temperature warning light Is lit, Inspect the water 

temperature switch [B] (see Switches and Sensors section) and the 
Ie igniter. Replace the switch or the igniter if damaged. 

* li the warning light is not lit, check the warning light bulb and wiring. 
Front [C] 
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Meter, Gauge 

Water Temperature Warning System 
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S. Ie Igniter 

3. Ignition Fuse lOA 6. Waler Temperature Warning Ught 9. Battery 

Fuel Gauge Operation Inspection 
• Remove the fuel lank (see Fuel System chapter). 
• Connect the meier connector tAl (6P while) as shown. 
• Prepare an auxiliary wire, and check the operation of the gauge. 

Fuel Gauge Operat ion Check 
Ignition Switch Posi tion : ON 
Wire Location: Female 2-pln fuel gauge connector [AJ 

(disconnected) 
Results: Gauge should fead E when connector 

wlr .. are opened. 
Gauge should read F when connector 

wires are shorted. 

* If the gauge readings are correct, the fuel level sensor is bad (see 
Fuel level Sensor Inspection). II these readings are not obtained, 
the trouble is with the gauge and/or wiring. 

• Check the fuel gauge circuit wiring (see Wiring Inspection). 
* If all wiring and components other than the luel gauge check oul 

good. the gauge is defective. 
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Meter, Gauge 

Fuel Gauge Circuit 
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Switch and Sensors 

Front Brake Light Switch Inspection (Periodic Inspection) 
• Turn on Ihe ignition switch. 
• The brake light should go on when the Iront brake is applied. 
* II it does nol. replace the switch. 

Rear Brake Light Switch Adjustment (Periodic Inspection) 
• Check the operation ollhe rear brake light switch by depressing Ihe 

brake pedalJAJ. The brake light should go on after about 15 mm of 
the pedal travel [Bl. 

* If It does not. adjust Ihe brake light switch. 
• While holding Ihe switch body, turn Ihe adjusting nut to adjust the 

switch, 
Switch Body [AI 
Adjusting Nul IB) 
Ught sooner as the body rises Ie) 
Ught later as the body lowers [DJ 

CAUTION 

To avoid damaging Ihe electrical connections inside the 
swItch. be sure that Ihe switch body does not turn during 
adjustment. 

Radiator Fan Switch Removal 

CAUTION 

The fan switch should never be allowed to fall on a hard 
surface. Such a shock to the part can damage it. 

• Drain the cootant (see Coolant Draining). 

• Remove: 
Front Guard (see Frame chapter) 
Regulator/Rectifiers (see this chapter) 

• Disconnect the fan switch connector. 
• Unscrew the radiator fan switch [AJ. 

Radiator Fan Switch Installarion 
Torque· Radiator Fan Switch : 18 N m (1.8 kg-m. 13.0 tt Ib) 

• Fill the coolant and bleed the air from the cooling system (see Coolant 
Filling in the Cooling System chapter). 



Switch and Sensors 

Radiator Fan Switch Inspection 
• Remove the fan switch from the radiator. 
• Suspend the switch [A] in a container of coolant so that the 

lemperature-sensing projection and threaded portion are sub
merged. 

• Suspend an accurate Ihermometer [B] in the coolant so that the 
sensitive portions [C] are located In almost the same depth. 

NOTE 
The switch and thermometer must not touch the container sides or 
bottom. 

• Place the container over a source of heal and gradually raise Ihe 
temperature of the coolant while stirring the coolant gently. 

• Using the hand tester (special tOOl), measure the internal resistance 
of the switch across the terminals at the temperatures shown in the 
table. 

* If the hand tester does not show the specified values, replace Ihe 
switch. 

fan Switch Res istance 
O Rising temperature: 

From OFf to ON at 100 '" 110'C (212 ...., 230n
F) 

O f ailing temperature: 
From ON to OFF at 91 .... 103~C (2113 .... 21 7"F) 
ON: Less than 0.5 n 
OFF: More than t MO 

Water Temperature Switch Removal 

CAUTION 

The water temperature switch should never be allowed to fall 
on a hard surface. Such a shock to the part can damage it. 

• Drain the coolant (see Coolant Draining in the COOling System 
chapter). 

• Remove: 
Front Guard (see Frame chapter) 
Regulator/Rectiliers (see this chapter) 

• Disconnect the switch connector. 
• Remove the water temperature switch [AJ. 

Water Tempera ture Switch Installation 
• Apply silicone sealant 10 the threads of the water temperature switch. 

Torque - Water Temperature Switch: 7.8 N·m (0.80 kg.m. 69 In·lb) 

• Fill the engine with coolant and bleed the air from the cooling system 
(see Coolant Filling) . 
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Switch and Sensors 

Water Temperature Switch Inspection 
• Remove the waler temperature switch. 
• Suspend the switch [A] In a container 01 coolant so thai the 

temperature-sensing projection and threaded portion are sub
merged. 

• Suspend an accurate thermometer [BJ in the coolant so that the 
sensitive portions [el are located In almost the same depth. 

NOTE 
The switch and thermometer must not louch the container side or 
bonom. 

• Place the container over a source of heal and gradually raise the 
temperature of the waler while stirring the waler gently. 

• Using the hand tester, measure the internal resistance of the switch 
across the terminal and the body at the temperatures shown in the 
table. 

* If the hand tester does not show the specified values. replace the 
switch. 

Water Temperature Switch Reili tance 
ON: 11 0 ... 120' C (230 .... 248' F) 
OFF: 10eoC (226· F) .... temperature les, than ON temperature 

Fuel Level Sensor Inspection 
• Remove Ihe fuel tank (see Fuel System chapter). 
• Remove the fuel level sensor from Ihe fuel tank. 
• Check that the float moves up and down smoothly without binding. It 

should go down under ils own weight. 
* If the lloat does not move smoothly, replace the sensor. 

F10al in Full Position [A) 
F10al in Empty Position [B1 
Float Arm Stoppers [CI 

• Using the hand tester. measure Ihe resistance across the terminals 
In Ihe fuel level sensor lead connector [AJ. 

Special Tool · Hand Tester: 57001-1394 

* If the lester readings are not as specified. or do not change smoothly 
according as Ihe lIoal moves up and down. replace the sensor. 

Fuel Level SenIor Rells tance 
Standard: Fu ll pOll tlon : 4 .... 101/ 

Empty pOll tlon: 90 "", 100 n 

Throttle Sensor Removal/Installation 
• Remove the carburetor (see Fuel System chapter). 
• Remove the Ihrottle sensor [AI by unscrewing the mounting screws 

[B[. 
tnlet Side [CI 

• Be sure 10 adjust the throttle sensor when installing (see Throttle 
Sensor Adjustment). 

A 
B 

c 

.. 10 ...... ~ 

pl90003.tif 

A 



Switch and Sensors 

Throttle Sensor Inspection 

NOTE 
a Be sure the battery is fully charged. 

• Remove the fuel tank (see Fuel System chapter). 
• Prepare an auxiliary fuel tank and connect the fuel hose to the 

carburetor. 
• Start the engine and warm it up thoroughly. 
• Check idle speed and slop the engine. * If the idle speed is out of the speCified range, adjust It. 

Idle Speed 
Standard: 800 ~ 50 rlmin (rpm) 

(AR, CA, FG, Sn 1000 % 50 rlmin (rpm) 

• Disconnect the throttle sensor connector [AJ. 

• Connect the throWe sensor setting adapter [C] (special tool) between 
the carburetor [AJ and the main harness [8J. 

• Connect the hand tester [0]10 the setting adapter. 
Hand Tester (+) - YIW Lead IE] 
Hand Tesler (-) - BKlBL Lead IF] 
Vacant Lead [G] 

Special Tools , Throttle Sensor Seltlng Adapter: 57001·1400 
Hand Tester: 57001·1394 

• Turn on the ignition switch. 
• Measure the sensor output voltage with the engine stopped and with 

the idle throttle opening. 

Throttle Sensor Output Voltage 
Standard: 0.9 ,,", 1.1 V (at idle throttle opening) 

* 11 the reading IS nOI within the specified range, adjust the thrott le 
sensor position (see Throttle Sensor Position Adjustment). 

* II the reading is within the specified range, check the sensor output 
voltage at lull throttle opening. 

Throttle Sensor Output Voltage 
Standard: 4.06 ..... ~.26V (at lull throttle opening) 

* If the reading Is not within the speci fied range, readjust the sensor. 
* If the throttle sensor cannot be adjusted , replace the sensor. 

Throttle Sensor Position Adjustment 
• Check the throttle sensor output voltage (see Throttle Sensor Inspec· 

tion). 
• If the output voltage is out of the range. adjust it as follows. 
• Loosen the throttle sensor mounting screws. 
• Adjust the position of the sensor until the output voltage is within the 

specified range (see Throttle Sensor Inspection). 
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15-62 ELECTRICAL SYSTEM 
Junct ion Box 

The junction box [AI has ruses [8}. relays, and diodes. The relays 
and diodes can not be removed. 

Junction Bo)( Fuse Circuit Inspection 
• Remove the seat (see Frame chapter). 
• Remove the turn signal control unit. 
• Remove the junction box. 
• Pull off the connectors from the Junction box. 
• Make sure all connector terminalS are clean and tight, and none of 

them have been benl. 
* Clean the dirty terminals, and straighten slightly-bent terminals. 
• Check conductivity of the numbered terminals with the hand tester. 
* II the tesler does nol read as specIfied. replace the juncUoo box. 

Fuse Circuit Inspectran 

Tesler Connection Tester Reading (ll) Tester COnnection 

1 - 1A 0 1A 
1 - 2 0 2 

3A - 4 0 3A 

6 - 5 0 6 

6 - 10 0 6 

6 - , 0 17 

6 - 17 0 

Starter CircuitIHeadfighf Relay Inspection 
• Remove the junction box. 
• Check conductivity of the following numbered terminals by connecting 

the hand tester and one 12 V banery to the junction box as shown. 
• If the tester does not read as specified, replace the junction box. 

Aeley Circuit Inspection (wi th the battery disconnected) 

Tester Connection Tester Reading (II) ., - 8 ~ 

Headlight ., - 13 -
Relay 1+1 H Not _ ·· ." - 9 

(.): US. Canada. Malaysia, and Australia MOdels only 
( .. ): The actual reading varies with the hand tester used. 
(+): Apply tester positive lead. 
(- ): Apply tester negative lead, 

Starter 

CircUit 

Relay 

8 

8 

8 

2 

3A 

3A 

Tester Connection 

9 - 11 

12 - " 1+1 H 

" - 11 

1+1 H 
12 - 11 

Tester Reading (H) ----
" -

Tester Reading (!I) 

---
Not .... . 



Junction Box 

Relay Circuit Inspection (wllh the battery connected) 

Battery Testar TeSler 
Reading """""''''' Conneclion Reading 

C- l H (!!) 

Headlight Realy ·S - 13 ' 7 - 8 0 

Starler Clrcuil (- ) (-) 

" - 12 Not .... . 
Relay 13 - " (' ): US, Canada, Malaysia. and Australia Models only 

(" ' ); The actual reading varies with the hand tester used. 
(+): Apply lester positive lead. 
(-): Apply lesler negative lead. 

Diode Circuit Inspection 
• Remove the junction box, 
• Check conductivity of the following pairs of terminals. 

DIode Circuit Inspection 

Tester Conneclion "3-6, "3 - 9, 12 11 . 12 14, 15-1 4.16 - 14 

(' ): US, Canada. Malaysia, and Australia Models only 
* The resistance should be low in one direction and more Ihan ten 

times as much in Ihe other direction. If any diode shows low or high 
in both directions, the diOde is defective and the junction box must be 
replaced. 

NOTE 
o The actual meier reading varies with the meter or lester used and 

the Individual diodes. bul generally speakmg, the lower reading 
should be from zero to one haff rhe scale. 

ELECTRICAL SYSTEM 15-63 



15-64 ELECTRICAL SYSTEM 
Junction Box 

Junction Box Internal Circuit (Australia, Canada Malaysia and US) , , 

r-

r-

(i) ~ ® ~ <D , <D 
® QJ 

r ! ® 

~ 
® 

<D 

cb '" • I I 1 0 . , • DQI @@ rI· " 11 I) 

rn:cJ ~ ~ 

~@@d~ 0 00 0 
(i)O@00 @ 0@ @ 

••• O~" \l 1 C 

Junction Box Internal Circuit (Except for Australia, Canada, Malaysia, and U.S.) 

r-

r-

rll (i) ® ® • <D ® <D 
QJ 

~ 
(i) 

+- 1 
(i) 

( i) " '" • '" o , 0 (0)0 @0 " '" o " 

~@@@~ 
l= 

0 00 0 
08@00 @ 0([9 @ 

"'~'lOUI 0 

A. Accessory Fuse lOA E. Ignition Fuse l OA I. Starter Diode 

B. Fan Fuse 10 A F. Headlight Fuse l OA J. Starter Circuit Relay 

C. Turn Signal Fuse 10 A G. Headlight Relay K. Interlock Diodes 

D. Horn Fuse lOA H. Headlight Diodes L Taillight Fuse lO A 



Fuse 

Main Fuse Removal 
• Remove the right side cover (see Frame chapter). 
• Remove the starter relay [Aj. 
• Pull out the main fuse [BJ from the starter relay with needle nose 

pliers. 
Front [CJ 

Junction Box Fuse Removal 
• Remove the front seat (see Frame chapter). 
• Unlock the hook to 11ft up the lid [Aj. 
• Pull the fuses IB] straight out of the junction box with needle nose 

pliers. 

Fuse Installation 
• If a fuse falls during operation, Inspect the electrical syslem 10 

determine the cause. and then replace it with a new fuse of proper 
amperage. 

• Inslall the junction box fuses on the original position as specified on 
the tid. 

Fuse Inspection 
• Remove the fuse (see Fuse Removal). 
• Inspect the fuse element. * If il is open out. replace the fuse. Before replacing a blown fuse, 

always check the amperage In Ihe affected circuit. If the amperage is 
equal to or greater than the fuse ra ting. check the wiring and related 
components for a short circuit. 

Housing [AJ 
Fuse Element IB] 
Terminals [C] 
Blown Element [DJ 

CAUTION 

When replacing a fuse, be sure the new fuse matches the 
specified fuse rating for that circuit. Instailation of a fuse with 
a higher rating may cause damage 10 wiring and components. 
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15-66 ELECTRICAL SYSTEM 
VN150Q-G1 Wiring Diagram (Canada, Malaysia, and U.S.) 
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VN1500-G1 Wiring Diagram (Canada, Malaysia, and U.S.) 
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VN1500-Gl . Hl Wiring Diagram (Except for Australia, Canada, Malaysia, and U.S.) 
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VN1S0Q-G1 Wiring Diagram (Australia) 
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VN1S00-G3 Wiring Diagram (U.S.A. Model) 
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VN1500-G3 Wiring Diagram (U.S.A. Model) 
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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 subjecl this motorcycle to abnormal operation, such as would 
be experienced under racing conditions. KAWASAKI STRONGLY 
RECOMMENDS THAT All AlDERS AIDE SAFELY AND OBEY ALL 
LAWS AND REGULATIONS CONCERNING THEIR MOTORCYCLE 
AND ITS OPERATION. 

Racing should be done under supervised conditions. and recognized 
sanctioning bodies should be contacted lor further details. For those 
who desire to participate In competitive racing or related use, the 
following technical informalion may prove useful. However. please nOle 
the following important notes. 
• You are entirely responsible for the use of your motorcycle under 

abnormal condi tions such as racing. and Kawasaki shall not be liable 
for any damagas which might arise from such use. 

• Kawasaki's L1mitad Motorcycle Warranty and Limited Emission Con
trol Systems Warranty specifically exclude motorcycles which are 
used In competition or related uses. Please read the warranty care· 
fully. 

• Motorcycle racing is a very sophisticated sport. subject to many 
variables. The following information is theore tical only, and Kawasaki 
shall not be liable for any damages which might arise from alterations 
utilizing this information. 

• When the motorcycle is operated on public roads, it must be in ils 
original state in order to ensure safety and compliance with applicable 
regulations. 

Carburetor: 
Sometimes an alteration may be desirable for improved performance 

under special conditions when proper mixture Is nol obtained after the 
carburetor has been properly adjusted, and aU parts cleaned and found 
to be functioning properly. 

11 the engine still exhibits symptoms of overly rich or lean carburetion 
after all maintenance and adjustments are correctly performed, the main 
iet 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 luel and air mixture In the combustion 

chamber. To do this ellectiveJy and althe proper time. the correct spark 
plug must be used, and the spark plug must be kept clean and the gap 
adjusted. 

Tests have shown the plug listed In the ' Generallnlormation" chapter 
to be the bast plug for general use. 

Since spark plug requirements change with the ignition and carbure
tion adjustments and wi th riding conditions. whether or not a spark plug 
of the correct heat range is used should be determined by removing 
and inspecting the plug. 

Terminal IAI 
Insulator 181 
Cement ICJ 
GaskellDI 
Center Electrode lEI 
Gap IF! 
Reach (G) 
Side Electrode IHI 



Additional Considerations for Racing 

When a plug of the correct heal range is being used, Ihe electrodes 
will Slay hot enough to keep all the carbon burned off. but cool enough 
to keep from damaging Ihe engine and the plug itself. This temperature 
Is about 400 .... 800 C (750 .... 14SO' F) and can be judged by noting the 
condition and color of the ceramic insulator around the center electrode. 
If the ceramic is clean and 01 a light brown color, the plug is operating 
al the righllemperature. 

A spark plug for higher operating temperatures is used for racing. 
Such a plug Is designed for better cooling efficiency so thaI it will nol 
overheat and thus Is often called a ·colder" plug. If a spark plug wilh 
too high a heal range is used· thai is, a ' cold" plug thaI cools itself too 
well - the plug will stay 100 cool 10 burn off the carbon, and the carbon 
will collect on the electrodes and the ceramic 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. It can heat 
up red·hot and cause preignition and knocking. which may eventually 
burn a hole in the top of the piston . 
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16-4 APPENDIX 
Additional Considerations for Racing 

Spark Plug Inspection 
• Remove the spark plug and Inspect the ceramic insulator. 
* Whether or not the right temperature plug is being used can be 

ascertained by fIOting the condition of the ceramic Insulator around 
the electrode. A light brown color Indicates the correct plug is being 
used. It the ceramic is black, it indicates that the plug is firing allOO 
low a temperature. so the next holter type should be used instead. If 
the ceramic is white. the plug is operating al too high a temperature 
and it should be replaced wi th the next colder type. 
Carbon Fouling [AJ 
Oil Fouling (B) 
Normal Operation Ie) 
Overheating (D) 

CAUTION 

If the spark plug Is replaced with 8 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 projected type) as the standard 
plug. 
II the plug reach Is too short, carbon will build up on the plug 
hole Ihreads in Ihe cyli nder head, causing overheating and 
making II very difficult to Insert the correct spark plug laler. 
lithe reach Is 100 long, carbon will build up on the exposed 
spark plug Ihreads cauSing overheating, preignition, and 
possibly burning a hole In the piston lop. In addit ion. it may be 
impossible to remove the plug without damaging the cylinder 
head. 

Standard Spark Plug Threads 
Dlameler: 12 mm 
Pilch : 1.25 mm 
Reach: 19 mm 

NOTE 
The helJ l range of the spark plug functions like a thermostat for the 
engine. Using the wrong type of spark plug can make the engine 
run 100 hal (resultmg in engine damage) or laO cold (with poor 
performance. misfiring, and stalling). 

Too short [AI 
Carbon builds up here [B) 
Correct reach IC) 

® 
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Troubleshooting Guide 

NOTE 
This is not an exhaustive list, giving every possi· 
ble cause for each problem listed. It is meant sim· 
ply as a rough guide to assist the troubleshooting 
for some of the more common difficulties. 

Engine Doesn 't Start, Starting Difficulty: 
Slarter motor nol rolatlng : 

Starter lockout swilch or neutrat switch trouble 
Starter motor trouble 
Battery vol tage low 
Starter relays not contacting or operating 
Starter button not contacting 
Wiring open or shorted 
Ignition switch trouble 
Engine stop switch trouble 
Fuse blown 

Starter motor rotating but engine doesn't lurn over: 
Starter clutch trouble 

Engine won't turn over : 
Valve seizure 
Rocker arm seizure 
Cylinder, piston seizure 
Crankshaft seizure 
Connecting rod small end seizure 
Connecting rod big end seizure 
Transmission gear or bearing seizure 
Camshaft seizure 
Starter Idle gear seizure 
Bala ncer bearing seizure 

No fuel flow: 
No fuel In tank 
Fuel pump trouble 
Fuel tank air vent obstructed 
Fuel filter clogged 
Fuel tap clogged 
Fuel line dogged 
Float valve clogged 

Engine flooded: 
Fuel level in carburetor float bowl too high 
Float valve worn or stuck open 
Starting technique faulty 
(When flooded. crank the engine with the throttle 
fully opened to allow more air to reach the engine.) 

No spark; spark weak: 
Ignition switch not on 
Engine slop switch turned all 
Clutch lever not pulled in or gear not in neutral 
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 
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IC Igniter trouble 
Neutral. starter lockout. or sidestand switch trouble 
Pickup call trouble 
Ignition coil trouble 
Ignition or engine stop switch shorted 
Wiring shorted or open 
Fuse blown 

FueVair mixture incorrect: 
Pilot screw and/or Idle adjusting screw maladjusted 
Pilot Jet. or air passage dogged 
Air cleaner clogged, poorly sealed, or missing 
Starter jet clogged 

Compression Low: 
Spark plug loose 
Cylinder head not sufficiently tightened down 
Cylinder, piston worn 
Piston ring bad (worn. weak. broken, or sticking) 
Piston ring/groove clearance excessive 
Cylinder head gasket damaged 
Cylinder head warped 
Valve spring broken or weak 
Valve nOl seating properly (valve bent, worn. or 

carbon accumulation on the seating surface) 
Compression release cam (KACA) sticks open (En

gine stalls when moving off) 
HLA (Hydraulic lash adjuster) damaged (worn. 

seizure, or spring broken) 
HLA oil passage clogged 

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 
Ie igniter trouble 
Pickup call trouble 
Ignition coil trouble 

Fuel/air mixture incorrect: 
Pilot screw maladjusted 
Pilot Jet, or air passage clogged 
Needle jet (air bleed pipe), bleed holes clogged 
Pilot passage clogged 
Air cleaner clogged. poorly sealed. or missing 
Starter plunger stuck open 
Fuel level in carburetor floa t bowl too high or too low 
Fuel lank air vent obstructed 
Intake manifold loose 
Air cleaner or surge tank duct loose 
Air cleaner O-ring damaged 
Fuel pump trouble 
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Compression low: 
Spark plug loose 
Cylinder head not sufficiently tightened down 
Cylinder. piston worn 
Piston ring bad (worn, weak, broken. Of sticking) 
Piston ring/groove 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) 
KACR sticks open (Engine stalls when moving off) 
HLA seizure 

Backfiri ng when deceleration: 
Vacuum switch valve broken 
Air suction valve trouble 

Other: 
Ie igniter trouble 
Carburetor vacuum piston doesn't slide smoothly 
Carburetor vacuum piston diaphragm damage 
Engine oil viscosity too high 
Drive train trouble 
Final gear case oil viscosity 100 high 
Brake dragging 
Over heating 
Clutch slipping 
Air suction valve trouble 
Vacuum switch valve trouble 

Poor Running or No Power at High Speed: 
Firing incorrect: 

Spark plug dirty, broken, or maladjusted 
Spark plug cap or high tension wiring trouble 
Spark plug cap shorted or not in good contact 
Spark plug incorrect 
IC igniter trouble 
Pickup coil trouble 
Ignition coil trouble 

Fuel/air mixture Incorrect : 
Starter plunger stuck open 
Main jet dogged or wrong size 
Jet needle or needle jet worn 
Air jet clogged 
Fuel level in carburetor fioat bowl too high or 100 low 
Air bleed pipe bleed holes or needle jel clogged 
Air cleaner clogged, poorly sealed. or missing 
Air cleaner or surge tank duct loose 
Air cleaner O-ring damaged 
Starter plunger stuck open 
Water or foreign matter in fuel 
Intake manifold loose 
Fuel 10 carburetor insufficient 
Fuel tank air vent obstructed 
Fuel lap clogged 
Fuel line clogged 
Fuel pump trouble 

compreSSion low: 
Spark plug loose 
Cylinder head not sufficiently tightened down 
Cylinder, piston worn 
Piston ring bad (worn, weak, broken , or sticking) 
Piston ring/groove 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. ) 
KACR slicks open (Engine stalls when moving Off) 
HLA seizure 

Knocking: 
Carbon built up in combustion chamber 
Fuel poor quality or incorrect 
Spark plug incorrect 
IC igniter trouble 

Miscellaneous: 
Throttle valve won't fully open 
Carburetor vacuum piston doesn't slide smoothly 
Carburetor vacuum piston diaphragm damaged 
Bra ke dragging 
Clutch slipping 
Overheating 
Engine oil level too high 
Engine oil viscosity too high 
Drive train trouble 
Final gear case oil viscosity too high 
Air suction valve trouble 
Vacuum switch valve trouble 
Catalytic converters melt down due 10 muffler over

heating (KLEEN) 

Overheating: 
Firing Incorrect: 

Spark plug dirty, broken. or maladjusted 
Spark plug Incorrect 
IC igniter trouble 

Muffler overheating: 
For KLEEN. do not run the engine even if with only 

one cylinder misfiring or poor running (Request the 
nearest service facili ty to correct it) 

For KLEEN , do not push-start with a dead battery 
(Connect another ful l-charged battery wi th jumper 
cables, and start the engine using the electric 
starter) 

For KLEEN, do not start the engine under misfire 
due to spark plug fouting or poor connection of the 
spark plug 

For KLEEN, do not coast the motorcycle with the 
ignition switch off (Turn the Ignition switch ON and 
run the engine) 

IC igniter trouble 
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Fuel/air mixture incorrect: 
Main Jet clogged or wrong size 
Fuel level in carburetor float bowl too low 
Inlet manifold loose 
Air cleaner or surge tank duct loose 
Air cleaner poorly sealed, or missing 
A ir cleaner O·ring damaged 
Air cleaner clogged 

Compression high: 
Carbon bunt up in combustion chamber 
KAeR slicks close 

Eng ine load faully : 
Clutch slipping 
Engine oil level 100 high 
Engine oil viscosity loc high 
Drive train trouble 
Final gear case oil viscosity too high 
Brake dragging 

Lubrication inadequate: 
Engine oil level too low 
Engine oil poor quality or Incorrect 

Water temperature warning system Incorrect: 
Water temperature warning light broken 
Water temperature switch broken 

Coolant incorrect: 
Coolant level too low 
Coolant deteriorated 
Wrong coolant mixed ratio 

Cooling system component Incorrect: 
Radiator fin damaged 
Radiator clogged 
Thermostat trouble 
Radiator cap trouble 
Radiator fan switch trouble 
Fan motor broken 
Fan blade damaged 
Water pump not turning 
Water pump impeller damaged 

Over Cooling: 
Coating system component Incorrect: 

Radiator fan swi tch trouble 
Thermostat trouble 

Clutch Operation Faulty: 
Clutch slipping : 

Friction plale worn or warped 
Steel plate worn or warped 
Clutch spring broken or weak 
Clutch slave cylinder trouble 
Clutch hub or housing unevenly worn 
Clutch master cylinder trouble 

Clutch not disengaging properly: 
Clutch plate warped or too rough 
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Clutch spring compression uneven 
Engine oil deteriorated 
Engine oil viscosity too high 
Engine oil level too high 
Clutch housing frozen on drive shaft 
Clutch slave cylinder trouble 
Clutch hub nut loose 
Clutch hub spline damaged 
Clutch friclion plate Installed wrong 
Clutch fluid leakage 
Clutch fluid deteriorated 
Clutch master cylinder primary or secondary cup 

damaged 
Clutch master cylinder scratched inside 
Air In the clutch fluid line 

Gear Shifting Faulty: 
Doesn 't go Into gear; shift pedal doesn' t re turn: 

Clutch not disengaging 
Shift fork bent or seized 
Gear stuck on the shaft 
Gear sel lever binding 
Shift return spring weak or broken 
Shift return spring pin loose 
Shift mechanism arm spring broken 
Shift mechanism arm broken 
Shift pawl broken 

Jumps out of gear: 
Shift fork ear worn, bent 
Gear groove worn 
Gear dogs and/or dog holes worn 
Shift drum groove worn 
Gear set lever spring weak or broken 
Shill fork guide pin worn 
Drive shaft, output shaft. andlor gear splines worn 

Overshilts: 
Gear set lever spring weak or broken 
Shift mechanism arm spring broken 

Abnormal Engine Noise: 
Knocking : 

IC igniter trouble 
Carbon built up in combustion chamber 
Fuel poor quality or incorrect 
Spark plug incorrect 
Overheating 

Piston slap: 
Cylinder/piston clearance excessive 
Cylinder, piston worn 
Connecting rod benl 
Piston pin, piston pin hole worn 
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Valve noise: 
Engine not sufliciently warmed up after HLA installa-

tion 
HLA damaged (worn. seizure, or spring broken) 
HLA aeration due 10 low oil level 
Air In hydraulic lash adjuster 
Metal Chips or dust jammed in hydraulic lash adjuster 
Engine operated in fed zone 
Valve spring broken or weak 
Camshatl bearing portion worn 

Other noise: 
Connecting rod small end clearance excessive 
Connecting rod big end clearance excessive 
Piston ring worn, broken, or stuck 
Piston seizure, damage 
Cylinder head gasket leaking 
Exhaust pipe leaking at cylinder head connection 
Crankshaft runout excessive 
Engine mounts loose 
Crankshatt bearing worn 
Primary gear worn or chipped 
Camshaft chain tensioner trouble 
Camshaft chain. sprocket, guide worn 
Air suction valve damaged 
Vacuum switch valve damaged 
Alternator rotor loose 
Catalytic converters melt down due to muffler over· 

heating (KLEEN) 
Balancer gear worn or chipped 
Balancer shall position maladjusted 
Balancer beanng worn 
Balancer shalt coupling rubber damper damaged 
Water pump chain, sprocket worn 

Abnormal Drive Train Noise: 
Clutch noise: 

Clutch rubber damper weak or damaged 
Clutch houslnglfriclion plate clearance excessive 
Clutch housing gear worn 
Wrong installation of outside friction plate 

Transmission noise: 
Bearings worn 
Transmission gears worn or chipped 
Metal chips jammed in gear teeth 
Engine all insutl ic!enl 

Drive fine noise: 
Bevel gear bearings worn 
Bevel gears worn or chipped 
Bevel gears maladjusted 
Rear wheel coupling damaged 
Insufficient lubricant 

Abnormal Frame Noise: 
Fronl la rk noise: 

Oil insullicient or too th in 
Spring weak or broken 

Rear shock absorber noise: 
Shock absorber damaged 

Disc brake noise: 
Pad installed incorrectly 
Pad surface glazed 
Disc warped 
Caliper trouble 
Master cylinder damaged 

Other noi se: 
Bracket, nut. bott, etc. not properly mounted or 

tightened 

Oil Pressure Warning Light Goes On: 
Engine oil pump damaged 
Engine oil screen clogged 
Engine oil filler clogged 
Engine oil level too low 
Engine oil viscosity too low 
Camshaft bearing portion worn 
Crankshaft bearings worn 
Oil pressure switch damaged 
Oil pressure switch lead damaged 
Relief valve stuck open 
O'ring at Ihe oil pipe in the crankcase damaged 

Exhaust Smokes Excessively: 
While smoke: 

Piston 011 ring worn 
Cylinder worn 
Valve oil seal damaged 
Valve guide worn 
Engine oil level too high 

B lack smoke: 
Air cleaner clogged 
Main jet 100 large or fallen off 
Starter plunger stuck open 
Fuel level In carburelor float bowl 100 high 

Brown smoke: 
Main jet too small 
Fuel level In carburetor float bowl too low 
Air cleaner or surge tank duct loose 
Air cleaner O'ring damaged 
Air cleaner poorly sealed or missing 

Handling andlor Stability Unsatisfactory: 
Handlebar hard to turn : 

Cable rout ing incorrect 
Hose rouling Incorrecl 
Wiring rouling Incorrecl 
Steering stem nut too tight 
Steering stem bearing damaged 
Steering stem beanng lubrication inadequate 
Steering stem bent 
Tire air pressure 100 low 
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Handlebar shakes or excessively vibrates: 
nre worn 
Swingarm sleeve or pivot bearings worn 
Rim warped, or not balanced 
Wheel bearing worn 
Handlebar clamp bolts loose 
Steering stem head nut loose 
Front. rear axle runout excessive 

Handlebar pulls to one side: 
Frame benl 
Swingarm bent or twisted 
Swingarm pivot shalt runout excessive 
Steering maladjusted 
Front fork bent 
Right and lett front fork oil level uneven 

Shock absorption unsatisfactory: 
(Too hard) 
Front fork oil excessive 
Front fork oil viscosity too high 
Rear shock absorber adjustment 100 hard 
Tire air pressu re too high 
Front fork bent 
(Too sofl ) 
Tire air pressure 100 Jaw 
Front fork oil insufficient and/or leaking 
Front fork oil viscosity too low 
Rear shock adjustment too soft 
Front fork. rear shock absorber spring weak 
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Rear shock absorber oil leaking 

Brake Doesn ' t Hold: 
Air in the brake line 
Pad or disc worn 
Brake flu id leakage 
Disc warped 
Contaminaled pad 
Brake fluid deteriorated 
Primary or secondary cup damaged in master cylin· 

dO' 
Masler cylinder scratched inside 

Battery Trouble: 
Battery discharged : 

Charge insufficient 
Battery faulty (too low terminal voltage) 
Battery leads making poor contact 
load excessive (e.g .• bulb of excessive wattage) 
Ignition switch trouble 
Alternator trouble 
Wiring faulty 
Regulator/recti fier trouble 

Battery overcharged : 
Alternator trouble 
Regulator/rectifier trouble 
Battery faul ty 
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Lubrication (Periodic Maintenance) 
• Before lubricating each part, clean 011 any rusty spots with rust 

remover and wipe off any grease. oil, dirt, or grime. 
• Lubricate the points listed below with Indicated lubricant. 

NOTE 
v Perform the general lubrication in accordance with the Periodic 

Maintenance CharI or whenever the vehicle has been operated 
under weI or rainy conditions, or especially after using a high. 
pressure waler spray-

Pivots; Lubricate with Motor 011. 
Sidestand 
Rear Brake Rod Joinl 

Points : Lubricate with Grease. 
Sidestand 
Throllie Inner Cable Upper Ends [AI 
Speedometer Inner Cable' 
Brake Pedal 
Clutch Lever (Apply silicone grease) 
Brake Lever (Apply silicone grease) 
(0): Grease the lower part of the inner cable sparingly. 

Cables: Lubricate with Cable Lubricant. 
Choke Cable 
Throttle Cables 

• Lubricate the cables by seeping tna 011 between the cable and 
housing. 

o The cable may be lubricated by using a commercially available 
pressure cable lubricator with an aerosol cable lubricant. 

• With the cable disconnected at both ends. the cable should move 
freely {AJ within the cable housing . 

* If cable movement is not Iree after lubricating. If the cable Is frayed. 
or li the cable housing is kinked. replace the cable. 

A 
q03000 t .tit 
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Nut, Bolt, and Fastener Tightness 

Tightness Inspection (Periodic Inspection) 
• Check the tightness of the bolts and nuts listed here accordance with 

the Periodic Maintenance Chart. Also, check to see that each cotter 
pin is In place and in good condition. 

NOTE 
o For the engine fasteners, check the tightness of them when the 

engine is cold (a/ room temperature). 

* If there are loose fasteners, re tighten them to the specified torque 
following the specified tightening sequence. ReIer \0 the Torque and 
Locking Agent section of the General Information chapter for torque 
specifications. For each fastener, first loosen it by 1/2 turn, then 
lighten II. 

* If cotter pins are damaged, replace them with new ones. 
Nut, Boll and Fastener to be checked 

Wheels: 
Front Alele Nut 
Fronl Axle Clamp Bolt 
Rear Axle Nut Cotter Pin 
Rear Axle Nut 

Final Drive: 
Final Gear Case Mounting Nuts 

Brakes: 
Fronl Master Cylinder Clamp Bolts 
Caliper Mounting Bolts 
Rear Master Cylinder Mounting Bolts 
Rear Ca liper Holder Bolt 
Brake Lever Pivot Nut 
Brake Pedal Bolt 
Brake Rod Joint Coller Pin 

Suspension: 
Front Fork Clamp Bolls 
Front Fender Mounting Bolts 
Rear Shock Absorber Mounting Nuts 
Swingarm Pivot Shaft 

Steering: 
Stem Head Nut 
Handlebar Clamp Bolts 

Engine: 
Throttle Cable Adjuster Locknuts 
Engine Mounting Bolts and Nuts 
Shift Pedal Bolts 
Muffler Mounting Bolts and Nuts 
Muffler Connecting Clamp Bolts 
Exhaust Pipe Holder Nuts 
Clutch Master Cylinder Clamp Bolts 
Clutch Lever Pivot Nut 
Radiator Mounting Bolt 
Clutch Master Cylinder Clamps 

Others: 
Sidestand Bolt and Nut 
Footpeg Mounting Bolls 
Downtube Bolts (Right) 
Windshield Bolts 
Saddlebag Bolts 
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Unit" Convers ion Table 

Prefixes for Units: 

Prefix Symbol Pow" 

mega M x 1 000 000 

kilo , x 1 000 

centi , x 0.01 

milli m x 0.001 

micro I- x 0.000001 

Units of Mass: 
'g x 2.205 • Ib 

g x 0.03527 • " 

Units of Volume: 
L x 0.2642 • gal (US) 

L x 0.2200 • gal (imp) 

L x 1.057 • ql (US) 

L x 0.8799 ql (imp) 

L x 2.113 pint (US) 

L x 1.816 pint (imp) 

mL x 0.03381 • oz (US) 

mL x 0.028 16 oz (imp) 

mL x 0.06102 • cu in 

Units of Force: 
N x 0.1020 • 'g 
N x 0.2248 Ib 

'g x 9.807 N 

'g x 2.205 Ib 

Units of Temperature: 

9( OC +4 0) 

S 
40' of 

of 
-4 32 68 104 

·40 ·20 
11 

20 I'? 50 ' eo 1001 120 

I I , 
I i I I : I 

I I : 1 I :1 
·20 I o I I ·40 20 40 , 

-17.8 4.4 26.7 48.9 
C 

Units of Length: 

'm x 0.6214 • mile 

m x 3.281 • h 

mm x 0.03937 • '" 
Units of Torque: 

N·m x 0.1020 • kg·m 

N·m x 0.7376 • ft·lb 

N·m x B.851 in·lb 

kg·m x 9.807 • N·m 

kg·m x 7.233 • fHb 

kg·m x 86.80 • in·lb 

Units of Pressure: 
'Pa x 0,01020 • kglcm2 

'P, x 0. 1450 • psi 

'Pa x 0 .7501 • em Hg 

kglcm2 x 98.Q7 'Pa 
kglcm2 x 14.22 p,' 

em Hg x 1.333 'Pa 

Units of Speed: 

'<nih x 0.6214 • mph 

Units of Power: 
kW x 1.360 • PS 
kW x 1.341 • HP 
PS x 0.7355 • kW 

PS x 0.9863 • HP 

S( OF+ 4 0) 
- 40' "C 

9 
of 

176 212 248 284 
140 160 il00 200 1220 240 ! 260 280 i 300 320 

I d ! I I I I I i I 'I I I 
I 

1 1 1 I I ! 1 
60 00 100 1~ 1140 160 

71 .1 93.3 116 138 
"C 



MODel APPLICATION 

Year Model BegInning Frame No. 

VNTSOG·OOOOOl (Malaysia) 
1998 VNI 500·Gl JKBVNAG1 D WAOOOOOl (Australia) 

JKAVNTSOGGAOOOOQl (GeneraQ 

VN1SOO-Hl 
JKAVNTSOGHAOOOOOI 
(Germany, Switzerland, Austria) 

VNI500-Gl/GIA 
JKBVNAG1 D XAOOOOOl 

(US. Canada) 

1990 VN1SOO-G2 
JKBVNAGI D XAOl 0001 (Australia) 
JKAVNT50GGA010001 (General) 

VNl500-H2 
JKAVNTSOGHA01000t 
(Germany, Switzerland, Austria) 

2000 VNl50~2A 
JKBVNAGI D YA028001 

I IUS) 

2001 VNl500-G3 
JKBVNAG1 D 1AO~1 

IUS) 

o ; This digit in the frame number changes from on8 mach ine 
to another . 

.cKawasaki 
KAWASAKI HEAVY INDUSTFUES,LTD. 
Con.UlMr Produeta • MKhlnery Group 

Part No. 99924-1241-02 ,", ;"100 in J apan 
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