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LIST OF ABBREVIATIONS

A ampere(s} Ib pound(s)

ABDC after bottom dead center m meter(s)

AC alternating current min minute(s)

ATDC after top dead center N newton|(s)

BBDC before bottom dead center Pa pascal(s)

BDC bottom dead center PS horsepower

BTDC before top dead center psi pound(s) per square inch
C degree(s) Celcius r revolution

DC direct current rpm revolutionis) per minute
F farad(s) TDC top dead center

"F degree(s) Fahrenheit TIR total indicator reading
ft foot, feet v volt{s)

g gram(s) W wattls)

h hour{s) 4] ohmis)

L | liter(s) |

U.K. model only

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

Brake Shoes or Pads
Clutech Friction Material

Gaskets

Insulators
WARNING SAFETY INSTRUCTIONS
CONTAINS
ASBESTOS

®0perate if possible out of doors or in a well
if:';:':::i:‘;ﬂi’ ventilated place.

1o heaith #Preferably use hand tools or low speed tools
equipped, if necessary, with an appropriate dust
extraction facility. If high speed tools are used,
thay should always be so equipped.

®|f possible, dampen before cutting or drilling.
®Dampen dust and place it in properly closed
receptacle and dispose of it safely.

Fallaw satety
imstruetiong

Read OWNER'S MANUAL before operating.
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b NOTE b
% oThe phrase “remove or render inoperative any device or element of design” has been :ﬁg
generally interpreted as follows: :1-"?“';'3

E’ﬁg 1. Tampering does not include the temporary or rendering inoperative of devices or 7.}
}5{5 elements of design in order to perform maintenance, wes
£ 2. Tampering could include: 5:3':;';
% a. Maladjustment of vehicle components such that the emission standards are exceeded. '}
- , b. Use of repfacermnent parts or accessories which adversely affect the performance or 51
2 ;‘(: durabiiity of the motorcycle. Vi
i c. Addition of components or accessories that result in the vehicle exceeding the ...
b standards. pe
= d. Permanently removing, disconnecting, or rendetring inoperative any component or ?ff:;,i‘
gﬁg elerment of design of the emission control systems. %;%
; P e
ﬁ‘: WE RECOMMEND THAT ALL DEALERS OBSERVE THESE PROVISIONS OF :;:é
¢« FEDERAL LAW, THE VIOLATION OF WHICH IS PUNISHABLE BY CIVIL e

PENALTIES NOT EXCEEDING $10,000 PER VIOLATION. fgi
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o TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED s
Effﬁ Federal law prohibits the following acts.or the causing thereof: {1) The removal or 233
¢/z rendering inoperative by any person other than for purposes of maintenance, repair, or 7%
?ﬁ replacement, qf any device or eler_nent of desigr_l incorporated _in'lu any new vehicle for_th_e i
=<+ purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it is 3‘;_‘“3
ﬁ in use, or {2) the use of the vehicle after such device or element of design has been removed I,,,v,fi
:;\: or rendered inoperative by any person. {%E
"‘ - L
% }; Amaong those acts presumed to constitute tampering are the acts listed below: H
‘;“'g eReplacement of the original exhaust system or muffler with a component not in com- &
§2r  pliance with Federal regulations. A
¢7r  eRemoval of the muffler(s) or any internal portion of the muffler(s}. “‘%
37 eRemoval of the air box or air box cover. &

£2*  sModifications to the muffler(s) or air intake system by cutting, drilling, or other means if
2%%  such modifications result in increased noise levels,
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Foreword

This service manual supplement contains only
the information unigue to the models covered,
It must be used with the base service manual
listed below. Read both this supplement and
the base manual for complete information on
proper service procedures for the models
covered by this manual,

Base Manual Part Number
Minja 250R : :
(GPZ 250R] 99924-1066-01

This manual is designed primarily for use by
trained mechanics in a properly equipped shop.
However, it contains enough detail and basic
information to make it useful to the owner who
desires to perform his own basic maintenance
and repair work. A basic knowledge of mechan-
ics, the proper use of tools, and workshop
procedures must be understood in order to carry
out maintenance and repair satisfactorily.
Whenever the owner has insufficient experience
or doubts his ability to do the work, all adjust-
ments, maintenance, and repair should be
carried out only by gualified mechanics.
In order to perform the work efficiently and
to avoid costly mistakes, read the text,
tharoughly  familiarize yourself with the
procedures before starting work, and then do
the work carefully in a clean area. Whenever
special tools or equipment are specified, do not
use makeshift tools or equipment, Precision
measurements can only be made if the proper
instruments are used, and the use of substitute
tools may adversely affect safe operation.
For the duration of the warranty period, we
recommend that all repairs and scheduled
maintenance be performed in accordance with
this service manual. Any owner maintenance or
repair procedure not performed in accordance
with this manual may void the warranty.
To get the longest life out of your Motor-
cycle:
sFollow the Periodic Maintenance Chart in the
service manual.
eBe alert for problems and non-scheduled
maintenance,

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

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

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

----------------------------------------------------------------------------

............................................................................

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

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

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

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

Whenever you see these WARMNING and
CAUTION symbols, heed their instructions!
Always follow safe operating and maintenance

practices.

=This warning symbol identifies special instruc-

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

o This caution symbol identifies special instruc-

tions or procedures which, if not strictly
observed, could result in damage to or
destruction of equipment.




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

NOTE

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

eIndicates a procedural step or work to be done.

aIndicates a procedural sub-step or how to do
the work of the procedural step it follows.
It also precedes the text of a WARNING,
CAUTION, or NOTE.

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

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

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

........................................................................ ey

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

Especially note the following:
{1} Dirt
Before removal and disassembly, clean the motorcycle. Any dirt entering the engine or other
parts will work as an abrasive and shorten the life of the motorcycle, For the same reason, before
installing a new part, clean off any dust or metal filings.
{2) Battery Ground
Remove the ground {—) lead from the battery before performing any disassembly operations
on the motorcycle. This prevents:
{a) the possibility of accidentally turning the engine over while partially disassembled.
(b} sparks at electrical connections which will occur when they are disconnected.
{c] damage to electrical parts,
{3) Tightening Sequence
Generally, when installing a part with several bolts, nuts, or screws, they should all be started
in their holes and tightened to a snug fit. Then tighten them evenly in a cross pattern. This is to
avoid distortion of the part and/or causing gas or oil leakage, Conversely when loosening the
bolts, nuts, or screws, first loosen all of them by about a quarter of turn and then remove them,
Where there is a tightening sequence indication in this Service Manual, the bolts, nuts, or
screws must be tightened in the order and method indicated.
{4} Torque
The torgue values given in this Service Manual should always be adhered to. Either too little
or too much torque may lead to serious damage. Use a good quality, reliable torque wrench.
(5) Force
Common sense should dictate how much force is necessary in assembly and disassembly. |f
a part seems especially difficult to remove or install, stop and examine what may be causing the
problem. Whenever tapping is necessary, tap lightly using a wooden or plastic faced mallet. Use
an impact driver for screws (particularly for the removal of screws held by a locking agent} in
order to avoid damaging the screw heads.
(6) Edges
Watch for sharp edges, especially during major engine disassembly and assembly. Protect your
hands with gloves or a piece of thick cloth when lifting the engine or turning it over,
{7} High Flash-point Solvent
A high flash-point solvent is recommended to reduce fire danger. A commercial solvent com-
monly available in North America is Stoddard solvent {generic name). Always follow manufac-
turer and container directions regarding the use of any solvent.
(8) Gasket, O-ring
Do nat reuse a gasket or O-ring once it has been in service. The mating surfaces around the
gasket should be free of foreign matter and perfectly smooth to avoid oil or compression |eaks.
{9} Liguid Gasket, Nonpermanent Locking Agent
Follow manufacturer's directions for cleaning and preparing surfaces where these compounds
will be used, Apply sparingly. Excessive amounts may block engine oil passages and cause
serious damage. An example of a non-permanent locking agent commanly available in North
America is Loctite Lock'n Seal (Blue).
{10} Press
A part installed using a press or driver, such as a wheel bearing, should first be coated with oil
on its outer or inner circumference so that it will go into place smoothly,
{11) Ball Bearing
When installing a ball bearing, the bearing race which is affected by friction should be pushed
by a suitable driver. This prevents severe stress on the balls and races, and prevents races and
balls from being dented. Press a ball bearing until it stops at the stop in the hole or on the shaft.
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{12} Oil Seal and Grease Seal

Replace any oil or grease seals that were removed with new ones, as removal generally damages
seals.

When pressing in a seal which has manufacturer’s marks, press it in with the marks facing out.
Seals should be pressed into place using a suitable driver, which contacts evenly with the side of
seal, until the face of the seal is even with the end of the hole,

{13) Seal Guide

A seal guide is required for certain oil or grease seals during installation to avoid damage to the
seal lips. Before a shaft passes through a seal, apply a little oil, preferably high temperature
grease on the lips 1o reduce rubber to metal friction,

{14) Circlip, Retaining Ring

Replace any circlips and retaining rings that were removed with new ones, as removal weakens
and deforms them. When installing circlips and retaining rings, take care to compress or expand
them only enough to instal| them and no more,

{15) Lubrication

Engine wear is generally at its maximum while the engine is warming up and before all the
rubbing surfaces have an adeguate lubricative film. During assembly, oil or grease (whichever is
more suitable) should be applied to any rubbing surface which has lost its lubricative film. Old
grease and dirty oil should be cleaned off. Deteriorated grease has |ost its lubricative quality and
may contain abrasive foreign particles.

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

(186) Electrical Wires

All the electrical wires are either single-color or two-color and, with only a few exceptions,
must be connected to wires of the same color. On any of the two-color wires there is a greater
amount of one color and a lesser amount of a second color, so a two-color wire is [dentified by
first the primary color and then the secondary color. For example, a yellow wire with thin red
stripes is referred to as a "yellow/red’” wire; it would be a “red/yellow” wire if the colors were
reversed to make red the main color,

Wire (cross-section) Name of Wire Color
Red
Wire strands
Yellow/red
Yellow
Red

{17} Replacement Parts
When there is a replacement instruction, replace these parts with new ones avery time they are
removed. These replacement parts will be damaged or lose their original function once removed.
{18} Inspection
When parts have been disassembled, visually inspect these parts for the following conditions or
other damage. [f there is any doubt as to the condition of them, replace them with new ones.

Abrasion Crack Hardening Warp
Bent Dent Seratch Wear
Color change Deterioration Seizure

{19) Service Data
Numbers of service data in this text have following meanings:
“Standards”: Show dimensions or performances which brand-new parts or systems have,
""Service limits'": Indicate the usable limits. |f the measurement shows excessive wear or dete-
riorated performance, replace the damaged parts.
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Model Identifications
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EX250-F2 (European or General Model)
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............................................................................

............................................................................

ltems EX250-F2
Dimensions:
Overall length 2036 mm
Overall width 710 mm
Overall height 1086 mm
Wheelbase 1400 mm
Road clearance 166 mm
Seat height 745 mm
Dry weight 138 kag, 138.5 kg
Curb weight: Front 76 kg
Rear 85 kg, €= 85.5kg
Fuel tank capacity 18.0L
Performancae:
Braking distance 12.5 m from 50 km/h
Minimum turning radius 28m
Engine:
Type 4-stroke, DOHC, 2-cylinder
Cooling system Liquidcooled
Bore and stroke 620x 41.2 mm
Displacement 248 mL
Compression ratio 12.4
Maximum horsepower Max. 27.9 kW {38 PS) @11000 r/min {rpm), W —,
(& 27.9 kW (38 PS) @12000 r/min (rpm)
Maximum torque 24.5 N-m {2.5 kg-m, 18.1 ft-Ib) @10000 r/min (rpm},
@ —
Carburetion system Carburetors, Keihin CVK30 x 2
Starting system Electric starter
Ignition system Battery and coil (transistorized)
Timing advance Electronically advanced
Ignition timing From 10° BTDC @1300 r/min (rpm)} to
42° BTDC @4500 r/min (rpm],
€a From 5° BTDC @1300 r/min (rpm) to
42° BTDC @4500 r/min {rpm)
Spark plug STD NGK C8HA or ND U24FS-L,
ic NGK CRBHSA or ND U24FSR-U
Option NGK CR7HSA or ND 22FS-L,
© @ NGK CR7HS or ND U22FSR-U
Cylinder numbering method Left to right, 1-2

{Continued on next page.)
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Lubrication system

hems Standard
Firing order 1-2
Valve timing: Inlet Open 30° BTDC
Close 70° ABDC
Duration 280°
Exhaust Open 70° BBDC
Close 30" ABDC
Duration 280°

Forced lubrication {wet sump)

e

Engine oil: Grade SE or SF class
Viscosity SAE 10W-40, 10W-50, 20W-40, or 20W-50
Capacity 19L
" Drive Train:

Primary reduction system: Type

Clutch type

Transmission: Type

Reduction ratio

Gear ratio: 1st

Final drive system:

2nd

3rd

dth

5th

6th
Type
Reduction ratio
Qverall drive ratio

Gear

3.086 (71/23)
Wet multi disc
6-speed, constant mesh, return shift
2.600 (39/15)
1.789 (34/19)
1.400 (31/22)
1.160 (29/25)
1.000 (27/27)
0.892 (25/28)
Chain drive
3.214 (45/14)
8.859 @Top gear

Frame:

Type

Caster (rake angle}
Trail

Front tire:

Rear tire:

Front suspension:

Rear suspension:

Brake type:

Type

Size

Type

Size

Type

Wheel travel
Type

Wheel travel
Front

Rear

Tubular, diamond
27

83 mm

Tubeless
100/80-16 505
Tubeless
130/80-16 645
Telescopic fork
140 mm

Swing arm (Uni-Trak])
130 mm

Single disc

Single disc

{Continued on next page.)
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Items EX250-F2
Electrical Equipment:
Battery 12V B Ah
Headlight: Type Semi-sealed beamn

Bulb
Tail/brake light
Alternator: Type

Rated cutput

Voltage regulator:  Type

12 V 60/565 W (quartz-halogen)
12V8/27Wx2, ®@® 12V 5/21Wx?2
Three-phase AC

17 A @10000 r/min {rpm), 14 V
Short-circuit

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

: Australia Model
),

: UK Model
€a: California Model
@ : US Model

1. Front Brake Fluid Reservoir
2. Brake Hose

3. Speedometer Cable

4. Throttle Cable {Deceleratar)

5. Throttle Cable {Accelerator)
6. Clutch Cahle

7. Choke Cable

8. Meter Unit




= a L [ Y !.L}M_I

. Rear Brake Master Cylinder
. Brake Hose

Speedometer Cable

. Throttie Cable (decalerator)
. Throttle Cable {accelerator)
. Clutch Cable

GENERAL INFORMATION 1-7

Front Fork Lag

. Choke Cable

. To Meter Unit

. Carburetor

. Coolant Reservoir Tank Hoza
. Thermostat Housing

. Spark Plug Leads
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GENERAL INFORMATION

Battery

. Fuel Tank Drain Hose

. Battery Vent Hose

. Coolant Reservoir Tank Vent Hose
. Coolant Reservoir Tank

. Main Harness

Carburetor Vent Hose

. Frame Tube

. Regulator/Rectifier

. Alternator, Pickup Coil Leads
. MNeutral Switch Lead

. Side Stand Switch Lead

. To Starter Relay Negative Terminal
. Starter Relay Connector

. Battery Ground Cable

. Junction Box

. Brake Switch Connector

. Starter Motor Cable
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. lgnition Switch

. Ignition Switch Lead

. To Right Handlebar Switch
. Turn Signal Connectors

To #2 Ignition Coil
Horn Lead
Fan Motor Lead

. Water Temperature Sensor Lead
. Water Temperature Sensor

Ground Lead

. To Left Handlebar Switch

@

Wiring Strap

Do not make any™

sag here,

11.

13.
14,
1b.
16.
17.
18,
18,
20.

Fan Switch Lead

Fan Switch Ground Lead

Oil Pressure Switch Lead

To #1 Ignition Coil

Meter Connectors

Headlight Connector

City Light Connector
Alternator, Pickup Coil Leads
Tao Battery Ground Terminal
Junction Box Connectors

GENERAL INFORMATION 1-9

Wiring Straps

. Starter Relay Connector
. Brake Light Switch Connector
. Regulator/Rectifier Connector

Neutral Switch Lead

. Side Stand Switch Lead
. Igniter Connectars
. Main Harness

Taillight, Turn Signal Light
Connector

. Horn
. Accessary Leads
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Evaporative Emission Control System
®Be sure to install the hose clamps on the position
shown.

Face the tabs downward,

Run the purge hose before the ignition coil with slack.

U@~ AWK

17.

. Return Hose with Red Mark

. Clamp

. Breather Hose with Blue Mark

. Fuel Tank Overflow Drain Hose
. Fuel Vapor Flow

Purge Hose with Green Mark

. Air Cleaner Housing

Canister

. Separator (Return Pump)

. Water Pipes

. Diaphragm

. Vacuum Pulse Hose with White

Mark

. Alternator Cover

. Canistr Opening

. Left-Hand Ignition Coil

. To Vacuum Joint on Coasting

Enricher of Left-Hand Carburetor
To Vacuum Joint on Right-Hand
Carburetor
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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
L

0]
5

: Apply grease.
: Apply non-permanent locking agent to the threads.

LG Apply liquid gasket to the threads.

: Apply oil to the threads and seated surface.
: Tighten the fasteners following the specified sequence.

SS : Apply silicone sealant (PN 56019-120) to the threads.
L

Stake the fasteners to prevent loosening.

Parts Jayes Remarks
N-m kg-m ft-lb

Fuel System:
Switch housing clamp screws 3.4 0.35 30

Cooiling System:
Water temperature sensor 7.8 0.80 69 in-lb ss
Thermostatic fan switch 7.8 0.80 69 in-lb
Coolant drain plug {cylinder) 7.8 0.80 69 in:lb
Coolant drain plug {water pump) 1.8 0.80 69 in-lb

Engine Top End:
Cylinder head cover bolts 9.8 1.0 87 in-lb
Cylinder head bolts {8 mm} 25 25 18 in-lb )
Cylinder bolts (6 mm} 12 1.2 104 in-lb 5
Chain guide bolt {upper) 25 25 18.0
Chain guide bolt (lower) 27 2.8 20 L
Camshaft sprocket bolts 15 1.5 11.0 L
Valve adjusting screw locknuts 18 1.8 13.0 0"
Camshaft bearing cap bolts 12 1.2 104 5
Camshaft chain tensioner bolts - - = L
Coolant drain plug {cylinder) 78 0.80 69

Clutch:
Clutch spring bolts 8.8 0.90 78 in-lb
Clutch hub nut 130 13.6 o8
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Torgue
Parts i kem TS Remarks
Engine Lubrication System:
Engine drain plug 20 2.0 14.5
Qil filter bolt 20 2.0 14.5
0Oil passage plug 15 15 11.0
il pressure switch 15 1.5 11.0 S5
Oil pressure relief valve 16 1.6 11.0 L
Oil pump mounting Allen bolts - - - [t
Engine oil hose banjo bolts 20 20 145
Engine oil pipe banjo bolts
| {crankcase LH) 12 1.2 104 in-lb
{ Qil breather bolts = — = L
Engine Removal/Installation:
Engine mounting nuts 32 33 24
Cylinder head bracket balts 32 3.3 24
I Crankshaft/Transmission:
Alternator rotor bolt 69 7.0 51
Alternator stator Allen bolts 12 1.2 104 in-lb L
Neutral switch 15 15 1.0
Shift drum bearing holder Allen bolts - - - L
Shift drum pin plate screw - - - L
Shift drum positioning bolt 25 2.8 18.0
External shift mechanism return ;
spring pin 20 2.0 14.5 L
Connecting rod big end cap nuts 27 2.8 20 O
Starter clutch Allen bolts 34 35 25 L
Crankcase bolts {6 mm) 12 1.2 104 in-lb
Crankcase bolts (B mm) 27 28 20
Engine drain plug 20 2.0 14.5
Wheels/Tires:
Front axle nut 88 | 90 65
Rear axle nut 110 11.0 80
Final Drive:
Engine sprocket bolts 9.8 1.0 87 in-lb
Rear sprocket nuts 67 6.8 49
Rear sprocket stud ends — - — L
Torque link nuts 32 3.3 24
Brakes:
Bleed valves 7.8 0.80 69 in-lb
Torgue link nuts 32 3.3 24
Caliper mounting bolts {Front} 32 3.3 24
{Rear} 25 25 18.0
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S

Brake pedal mounting bolt
Disc mounting Allen bolts
Brake hose banjo bolts

Brake lever pivot bolt locknut

Front brake fluid reservoir
cap screws
Rear brake fluid reservoir bolt
Suspensions:
Front fork drain bolts
Front fork clamp bolts {(upper)

Front fork bottom Allen bolts

Tie-rod nuts
Rocker arm pivot shaft nut
Swing arm pivot shaft nut

Steering:
Steering stem head bolt
Handle bar clamp bolts
Handle holder mounting bolts

Frame:
Side stand bracket bolts

Electrical System:
Spark plugs
Alternator rotor bolt
Alternator stator bolts
Thermostatic fan switch
Water temperature sensor
Meutral switch
Qil pressure switch
Switch housing clamp screws
Taillight lense screws
Taillight mounting nuts

Torgue
Parts = i b Remarks
Rear master cylinder clevis locknut 18 1.8 13.0
838 0.90 78 in-lb
23 2.3 16.5
25 25 18.0
5.9 0.60 52 in-lb
Front master cylinder clamp bolts 8.8 0.90 78 in-lb 506
Rear master cylinder mounting bolts 23 2.3 16.5
1.5 0.15 13in-lb
5.8 0.60 52 in-b
78 0.80 69 in-lb L
20 20 145
{lower) 29 3.0 22
20 20 1456 L
Rear shock absorber mounting nuts 44 4.5 a3
44 45 33
44 4.5 33
88 9.0 65
47 4.8 35
23 2.3 16.5
23 2.3 16.56
44 4.5 33 L
13 1.3 113 in-Ib
69 7.0 51
12 1.2 104 in-lb
7.8 0.80 69 in-lb
7.8 0.80 69 in-lb S8
15 1.5 11.0
15 1.5 11.0 58
3.4 0.36 30 in-lb
1.0 0.10 9in-lb
589 0.60 562 in-lb
Front turn signal light mounting nuts 59 0.60 52 in-lb
— - — L

Speedometer mounting screws
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The table below, relating tightening torque to thread diameter, lists the basic torque for the bolts
and nuts. Use this table for only the bolts and nuts which do not require a specific torque value. All
of the values are for use with dry solvent-cleaned threads.

Basic Torque for General Fasteners

Threads dia, !_ Jos
{mm) N-m kg-m ft-lb
& 34-49 0.35-0.50 30 —-43in-lb
6 5978 0.60 — 0.80 52 — 89 in-b
8 14 —-19 1.4—-19 10.0 — 13.6
10 25— 34 26—-35 19.0 - 25
12 44 — 1 45 - 6.2 33— 45
14 73-98 7.4-10.0 54 -. 72
16 115 — 1565 11.5 = 16.0 83-115
18 165 — 225 17.0-230 125 — 166
20 225 — 325 23 - 33 165 — 240
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The scheduled maintenance must be done in accordance with this chart to keep the motoreycle in

good running condition.

The initial maintenance is vitally important and must not be neglected.

Whichever ‘j *ODOMETER READING
~ FREQUENCY comes first
H“'“‘-.L l \l—@ \l.-"{\
OPERATION Q;P ég‘) e@ é‘p Q‘P é? ég) See
Every
[:arl:;;;it::svnchrunizat[on st | s | e | & | & | wil (2-8)
|dle speed--check e | s | & | & | s | e | (2-7)
Throttle arip play-—check + = » . @ « 2-4
Spark plug--clean and gap ¥ HEEEEEEERE [15-20)
Valve clearance—check + - . . . . 4-7
Air cleaner element--clean t - . . . (2-16)
Air cleaner element--replace 5 cleanings » {2-16)
| Fuel system--check 1 o . [ = {2-9)

Evaporative emission control

sg.l?stem (2 --check t will] Meeppm fl % om o} ] oW 26
Battery electrolyte level--check 1 month| « | » | e | @« | &« | & | ® {15-9)
Brake light switch--check + | 8| s & |8 | = | @ {15-35)
Brake pad wear-check e | o | o | o | & | @ 11-6
Brake fluid level--check month| e | o« | & | ¢ | « | & [ » (11-11)
Brake fluid--change 2 years . (11-11)
Clutch--adjust .| ® . e | & | @ . {5-4)
Steering--check + e | » ¢ | o | & | o | @ {13-4)
Drive chain wear--check ¥ . . . e | e | @ {10-5)
MNuts, bolts, and fasteners

tightness--check t ” " * ¢ 16-2
Tire wear--check + . » ™ . . - 0.3
Enigne oil--change vear | e « s | e {6-6)
Oil filter--replace » . ® . (6-6}
General lubrication--perform . ™ ™ . ™ . {16-7)
Front fork oil-change . 12-3
Swing arm pivotl, uni-trak {(12-10)

linkage-lubricate . E » {12-11)
Coolant--change 2 years| & {35)
Radiator hoses, connections

—check + year | ® . . . {3-11)
Steering stem bearing--lubricate 2 years . {13-6)
Master cylinder cup and dust

seal--replace 2 years (11-9)
Caliper piston seal and dust i

seal--replace 2 years (11-8)
Brake hose-replace 4 years {(11-14)
Fuel hose--replace 4 years
Drive chain--lubricate Every 300 km {10-6)
Drive chain slack--check + Every BOO km {10-4)

Ca) : California vehicle only

*
T
&
\{ x-xx): Reference Page in the Base Manual

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

Table of Contents

{
Exploded Wiew . . i i ov i viivomeoia s 2-2
Specifications. . .. . -« e .. 24
Spechal Tools v o e eiedns i i &
Throttle Grip and Cables, , .., ........... 24
Throttle Grip Play Inspection ..., .... "
Throttle Cable Adjustment . . .. .. .. .. 24
Throttle Cable Lubrication . . . ... ..., *
Throttle Cable Inspection . . . ... ... .. i
CHEKECaBIE, . . o o b e iea %
Choke Cable Frea Play [nspection. . .. .. *
Choke Cable Adjustment .. ... .... i
Choke Cable Lubrication . . ... ...... "
Choke Cable Inspection ... ... ... .. *
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|dle. Spoed Adjustment , . | .
High Altitude Perfarmance

Adjustment (USmodel) . . .. ... ... 24
Carburetor Synchronization

s pECt e & i s *
Carburetor Synchronization ... ... ... *
Fueal Level Inspection. . . ..., ... .. *
Fuel Level Adjustrment. . ... ..... ... "
Fuel System Cleanliness |nspection. ., . . . .
Carburetor Assembly Removal . . .. . ... :f
Carburetor Assembly Installation

Moes o S B *
Carburetor Separation . .. ..., ... ... i
Carburetor Installation. . . .. ........ *
Carburetor Disassembly and

Assembly Motes . .. ............ *
Carburetor Cleaning, . . ... .. ... ... "
Carburetor nspection . .. .. ..., ... . *

BinBlearer: & e a e e S TR R R 2-5
Air Cleaner Element Removal . . . ... .. 25
Air Cleaner Element Installation. . .. . .. 25
Air Cleaner Element Cleaning .. ... ... 4
Air Cleaner Element Inspection
=

and Replacement. .. ............

Poel Tanlbe s e R
Fuel Tank Removal . . ... ..........
Fuel Tank Installation Notes . . ... .. ..
Fuel Tank and Tap Cleaning . . . ... ...
Fuel Tap Inspection. . ... oo vwun s
Fuel Tank and Cap Inspection . , ... ...

Evaporative Emission Control System
{US California VehicleOnly) . . . ...... ..
Parts Removal/Installation Notes . . ... .
Hose Inspaction . ... cvvniaias anas
Separator Inspection . ... .. ...
Separator Operation Test . . ... .0 -0
Canister |nspection . ... ..o 0.

Fuel Tank and Cap Inspectio

{see Fuel Tank section). ... ..... A

* : Base Manual

26
26
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G : Apply grease,

O : Apply oil.

U : US model

Ca : California model

T1: 3.4 N-m (0.35 kg-m, 30 in-Ib}

e 4
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California Model |
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-

Idle Speed

Standard: 1300 100 rfmin {rpm)

{including California model)

Carburetor Specifications

Make, type: Keihin, CVK30
Main jet: #105

Main air jet: #100, (2) #80
MNeadle jet: #6

Jet neadle mark: N6

Pilot jet (slow jet): #38
Pilot air jet (slow air jet). #90
Pilot screw {turns out}: 2, Ea) () -
Starter jat: #2
Service fuel level

{from carburetor body bottom edge):

0.5 mm below — 1.5 mm above

Float height: 17.0 £2 mm
High Altitude Carburetor Specifications { (ca)(u) )

Main jet: #102

Pilot jet: #35

Dptional Parts

Main jet: #100, 102, 108, 110
Pilotjet:  (EXCaxy) #35

................................................ ErmE R AR R R AR RERAAE

Special Tools

Along with comman hand tools, the following more

specialized tools are required for complete fuel system
servicing.

Fuel Level Gauge: 570011017

Vacuum Gauge: 57001-1198

Pressure Cahle Luber: K56078-021

A EEA RS R AR RR AR R RN E R A ARG EEEEEE SR AR mE SR EE T EEEEEEEEEEREE

Throttle Grip and Cable

R L T T T E T T T e

Throttfe Grip Play Inspection
oCheck throttle grip free play by lightly turning the
throttle grip back and forth.

Throttle Grip Free Play

2~3mm

e - ]
A, Throttle Grip Free Play
*|f the throttle grip free play is incorrect, adjust the
throttle cables.

o




FUEL SYSTEM 25

R

0§ dirt gets through inte the engine, excessive engine

Air Cleaner Element Removal wear and possibly engine damage will occur,

@ Remove the Tollowing parts.
Seat {see Frame chapter)
Fuel Tank Bracket Bolts
#Move the tank bracket forward to pull the rubber
hand out of the cleaner housing.
Ajr Cleaner Elermnent [nstalfation
oElement installation is the reverse of removal, Mote
the fallowing,
®Be sure 1o (it the element holder in the groove at the
bottom of the case.

A Tank Bracket C. Rubber Band
B, Tank Bracket Bolts

#Remove the air cleaner housing cap,
®Full the element holder out of place.

#Pull out the air cleaner element. A, Holder C. Groove

B. Element

®5¢l the housing cap with the arrow mark facing for-
ward.

A, Element B. Element Holder

#Push a clean, lint-free towel into the air cleaner housing
to keep dirt or other foreign material from entering.

WARNING A, Housing Cap B. Arrow

CIf dirt or dust is allowed to pass through into the
carburetors, tha throttle valves may become stuck,
passibly causing an accident. ®|nstall the fuel tank (see Fuel Tank Installation),




Throttle Cable Adjustment
Refer to the Base Manual noting the Tollowing.
® After adjusting the upper end of the accelerator cable,
tighten the lacknut against the adjuster.

A, Locknut C. Throttle Cable

B, Adjuster

Throttle Cable Lubrication

Whenever the throtile cable is removed, and in
accordance with the Periodic Maintenance Chart (sce
General Information chapter}, perform the following.

eApply a thin coating of prease 1o the throttle cable
[ower ends.

Throttle Cable Lubrication

1. Apply grease,

&) _ubricate the cable with a penetrating rust inhibitor.

FUEL SYSTEM 25

Cable Lubrication

Throttle Cable Inspection

slWith the throtile cable disconnected at both ends, the
cable should maove fresly within the cable housing.

Throttle Cable Inspection

............................................. T R T

Choke Cable

B T T T T e AR TR LR RS L

Choke Cable Free Play (nspection

aheck that the choke lever velurns properly and that
the inner cable slides smoathly,

*I{ there is any irregularity, check the choke cable as
follows:

®Determine the amount of choke cable play at the
choke lever.  Pull the choke lever uniil the starter
plunger lever at the carburetor contacts with the starter
plunger; the amount of choke lever travel is the amount
of choke cable play.
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Choke Cable Lubrication

Whenever the choke cable removed, lubricate the
choke cable as follows.
#ubricate the cable with a penetrating rust inhibitor.

Cable Lubrication

A, Starter Plunger Lever C. Play
B. Starter Plunger

Choke Cable Inspection
#With the choke cable disconnected at the both ends,
the cable should move freely within the cable housing,

Choke Cable Inspection

A, Choke Lever B. Play

#lf free play is not correct, adjust the choke cable,

Cholke Cable Free Play

2~3mm
Choke Cable Adjustment } Choke Cable
®Loosen the locknut at the adjusting nut of the choke #if cable movement is not free after lubricating (see
cable, and turn the adjusting nut until the cable has the Choke Cable Lubrication}, if the cable is fraved, or
proper amount of play. if the housing is kinked, replaced the cable.
Carburetors
ldie Speed Inspection

#5tart the engine and warm it up thoroughly.

8With the engine idling, turn the handlebar Lo both
sides.

=|f handlebar movement changes the idle speed; the
throttle cable may be improperly adjusted or incorrect-
ly routed, or it may be damaged. Be sure to correct
any of these conditions befare riding,

A, Locknut B. Adjusting Mug

aTighten the locknut after adjustment.




oOperation with improperly adjusted, incorrectly routed,
or a damaged cable could result in an unsafe riding con-
dition.

#Check idle speed.
wIf the idle speed is out of the specified range, adjust it

Idie Speed

1 300 £100 r/min (rpm)
(a1 500 £100 r/min (rpm)

fdie Speed Adjustment
#Turn the adjusting screw unti! idle speed is correct,

A, ldle Adjusting Scrow

80pen and close the throttle a few times to make sure
that the idle speed is within the specified range. Re-
adjust if necessary,

Carburetor Synchronization Inspection
®Warm up the engine.

o heck (dle speed and adinst if necessary
®Turn the fuel tap PRI position.

“Gasoline i3 extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
vantilated and free from any source of flame or spark:
this includes any appliance with a pilot light,

®Pul| the vacuum hoses out of the vacuum hose fittings
at the fuel tap and the carburetor fuel enricher,

#Attach vacuum gauge set (special tool: 57001-1198) o
Lhe vacuum hoses,

FUEL SYSTEM 25

e

AL Vacuum Hoses

eStart the engine and idle to measure the engine intake
Vacuurm.

*If the intake vacuum difference between any two
cvlinders exceeds the limit, synchronize the carburetor
butterfly valves (see Butterfly Valve Synchronization).

Engine Vacuum Synchronization

Less than 2,7 kPa (2.0 emHg) difference between
both eylinders

eRemove the vacuum gauge, connect the vacuum hoses
1o the vacuum hose fittings,

Carburetor Synchronization

®Turn the adjusting screw to synchronize the
butterfly valves.

A, Adjusting Screw

#Check idle speed and adjust if  necessary.




Fuel Level Inspection

“Gasoling is axtremely flammable and can be explosive
under certain conditions. Tum tha ignition switch
OFF. Do not smoke, Make sure the area is wall
ventilated and frea from any source of flame or sparks;
this includes any appliance with a pilot light.

®Prepare a rubber hose (6 mm in diameter and about 300
mm lohg).

®Conncct fuel level gauge (Special Tool) to the
carburetor float bow! with the fuel hose.

®Hold the gauge vertically against the side of the car-
buretor body so that the “zera” line is several milli-
meters higher than the bottom edge of the carburetor
body,

#Turn the fuel tap to the PR| position Lo feed fuel to
the carburetor, then turn out the carburetor drain plug
a few turns,

®Wait until the fuel level in the gauge settles,

eKeeping the gauge vertical, slowly lower the gauge until
the “zero™ line is even with the bottom edge of the car-
buretor body,

NOTE

Do not fower the “zera™ fine below the bottom edge of
the carburetor body. If the gsuge is lowared and then
raised again, the fusf level measure shows somewhst
higher than the actus! fusl level,  If the gouge is
lowerad too far, dump the fuel out of it into suftable
container and start the procedure over again,

#Read the fuel level in the gauge and compare it to the
specification. Screw in the carburetor drain plug.
oTurn the Fuel 1ap to the ON position and remove the

fuel level gauge.
#|nspect the fuel level in the other carburetars in the

5AME manner,
*|f the fuel level is incorrect, adjust it {sce Fuel Level

Adjustment).

Fuel Level Measurement

1. Fuel Level Gauge: 57001-1017
2. Fuel Level
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Fual lavel

05 t1 mm above the bottom edge of carburetor
body

Fuel Level Adjustment

®Read the WARNING in the Fuel Level Inspection.

#Drain the fuel out of the carburetors into a suitable
container,

#Remove the float bowl by laking out the screws
with lockwashers,

®Slide aut the pivot pin and remove the float.

#Bend the tang on the float arm wvery slightly Lo
change the float height. Increasing the float height
lowers the fuel level and decreasing the float height
raises the fuel level.

Float Height: 17 mm

A, Tang

sAssemble the carburetor, and recheck the fuel fevel.
*lf the fuel level cannot be adjusted by this method,
the float or the floal valve is damaged.




i

Float Height Measurement-Keihin Carburetor

/
[
Float height

1. Flaat bowl mating surface
2. Float valve needle rod

3. Float

4. Float Height

Fuel Systent Cleaniiness Inspection

oGasolineg is extremely flammable and can be ex-
plosive 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 applisnce with a pilot
light.

oConnect a suitable hose to the fitting at the bottom
af each carburetar float bowl.

#Run the lower ends of the hoses into 4 suitable con-
tainer,

®Turn the fuel tap to the PR position.

®Turn out each drain plug a few turns and drain the
float bowls,

AL Drain Plugs
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#Check tosee if water ar dirt comes out,

#Tizhten the drain plugs and turn the fuel tap to ON
prosition.

*|{any water or dirt appeared during the above inspec-
tion, clean the fuel system (see Carburetor Cleaning
and Fuel Tank and Tap Cleaning).

Carburetor Assembly Removal
#Remove the following parts.
Passenger and Rider's Seats
Left and Right Kneegrip Pads
Left and Right Side Covers
Rubber Band and Battery
Air Cleaner Housing Mounting Bolts
Rear Fender Mounting Bolts
Rear Fender Front Section Mounting Bolts
Rear Brake Reservoir
(Remove the mounting bolt and pull the reservoir
out of place.}
Coolant Reservoir Tank
#5lide the spring bands off the air cleaner ducts,
#Pul| the air cleaner housing rearward.
#5lip the carburetors out,
#5lip the tip of the choke inner cable out of the lever,
and pull the cable out,

A. Choke Inner Cable C. Cable Tip
B. Choke Lever

#5lip the tips of the throttle inner cables out of the
pulley to complete carburctor assembly  removal.

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




#After remaving the carburetors, stuff pieces of lint-free,
clean cloths into the carburetor halders and the intake
ducts to keep the dirt out of the engine and air cleaner,

Oif dirt or dust is allowed to pass through into the car-
buretors, the throttie may become stuck, possibly
causing an accident.

l.‘.ﬂ;I.ITIDHi

2If dirt gets through into the engine, axcessive angina
waar and possibly engine damage will ocour.

Carburetor Assembly Instaffation Notes
#After installing the carburetors, perform the following.
heck fuel leakage from the carburetors,

ZFuel spilled from the carburetors is hazardous.

CAdjust the following items if necessary.
Idle speed
Carburetor synchronization
Throttie cable
Choke cable

Carburetor Separation
sRemove the carburetor assembly,
sRemove the following parts before carburetor sepa-
ratian.
Choke Lever Spring and Choke Lever
Carburetor Mounting Plates,
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Carburetor

. Choke Lever

. Choke Lever Spring

. Mounting Plate (Upper)

. Coasting Enricher System
No. 1 Carhuretor {LH}

. No. 2 Carburetor [RH)

. Idle Adjusting Screw Holder
. Mounting Plate [Lower)

1

2
3
4
5.
8
7
8

aGently, separate the carburetors from each other,

Carburetor Installation

#When installing the carburetar, be careful of the
following items.

cCheck to see that the O-rings are in place.




o

AL O-rings
B. Fitting

C. Fitting

lnstall the Tittings and spring as shown,

C. Fittings
D Carburetor Body

A, Fitting Pipe
B. Spring

2lnstall the throtte connecting plates and spring as
shown,

A, Plate C. Spring
B. Plate
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®The conter lines of the carburetor bores must be
parallel both horicontally and vertically. If they are
not, loosen the mounting screws and align the car-
buretors on a flat surface. Retighten the mounting
SCHewWs,

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

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

e\isually synchronize the throttle (hutterfly) valves.

OCheck to see that all throttle valves open and close
smoothly without binding when turning the puiley.

oVisually check the clearance between the throttle valve
and the carburetor bore in cach carburetor,

A, Balance Adjusting Screw
B, Clearance

#lf there is a difference between any wo carburetars,
wrn the batance adjusting screwl(s) to obtain the same
clearance,

Carburetor Disassembly and Assembly Notes

CDuting carburetor disassernbly, be careful not to
damage the diaphragm. MNever use a sharp edge to
remove the diaphragm.

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




MNeedle Jot

",

@

1. Needle et 2. Small Diameter End

sCarctully screw in the needle jet holder (air bleed pipel.
It will seat against the needle jet, pushing the end of
the jet into the carburetor bare.

Main Jet and Needle Jat Holder

%y
L

1. Main et

2. Meedie Jet Holder

rEMJTIUHi

0o not force the needle jet holder or overtighten it,
The neadle jet or the carburetor body could be
damaged requiring replacement,

#5iip the jet needle thraough the hole in the center of the
vacuum piston, and put the washer and spring seat on
the top of the needle. Turn the seal so that it does not
block the hole at the bottom of the vacuum piston.
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Vacuum Piston

1. Vacuum Piston
2. Jet Needle

3. Spring Seat
4. Spring

#Remove the pilot screws from the carhuretors as
follows,

oFor the LIS maodel, remove the pilot screw plug as
follows:

Punch a hole in the plug and pry it at with an awl or
ather suitable tool. :

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

C. Float Bowl
B. Plug (US maodel only)

A, Pilot Screw

2Turn in the pilot screw fully but not tightly, and then
back it out the same number of turns counted during
disassembly.
aFor the US model, install the pilot screw plug as
follow:
Install a new plug in the pilot screw hole, and apply a
small amount of a bonding agent to the circum-
ference of the plug to fix the plug.




Plug Installation {US model only)

i
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3. Pilotscrew
4. Carburetor body

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

1. Apply a bonding agent.
2. Plug

#When removing the coasting enricher system, unscrew
the mounting screws, and remove the cover, spring,
O-ring and diaphragm.

Coasting Enricher System

5. Diaphragm
6. Coasting Enricher Body
7. Mounting Plate

1. Carburetor [LH)
2. Mounting Screw
3. Cowver
4. Spring

Carburetor Cleaning

“Clean the carburetors in a well-ventilated area, and take
care that there is no spark or flame anywhere near the
working area; this includes any appliance with a pilot
light. Because of the danger of highly flammable
liquids, do not use gasoline or low flash-point solvents
to ¢lean the carburators.
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Do not use compressed air on an assambled carburetor,
the floats may be crushed by the pressura, and the
vacuum piston diaphragms may be damaged.

“Remove as many rubber or plastic parts from the car-
buretor as possible befora cleaning the carburetar with
2 cleaning solution. This will prevent damage or
deterioration of the parts.

©The carburetor body has plastic parts that cannot he
removed. DO MOT use a strong carburetor cleaning
solution which could attack these parts: instead, use a
mild high flash-point cleaning solution safe for plastic
parts.

Do not use wire or any other hard instrumant to clean
carburetor parts, sspecially jets, as they may be
damaged.

#Disassemble the carburetors,

®|mmerse all the metal parts in a carburetor cleaning
solution.

#Rinse the parts in water.

®When the parts are clean, dry them with compressed air,

®Blow through the air and fuel passages with compressed
air.

®Assemble the carburetors.,

Carburetor tnspection

“Gasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sura the area iz wall
vantilated and free from any source of flame or sparks:
this includes any appliance with a pilot light.

®Remove the carburetors.

#Before disassembling the carburetors, check the fuel
level {see Fuel Level Inspection).

*If the fuel level is incorrect, inspect the rest of the
carburetor hefore correcting it.

85iide the choke lever right to left it to check that
the starter plungers move smoothly and return with
Spring tension.,

*|f the starter plungers do not work properly, replace
the carburetors,

®Turn the throttle cable pulley to check that the
throttle butterfly valves move smoothly and return by
spring tension,

*1f the throttle valves do not more smoothly, Replace
the carburetors.




AL Throttle Valves

#isassemble the carburetors,

®Clcan the carburetors,

®Check that the O-rings on the float bow| and drain plug
and the diaphragm on the vacuum piston are in good
condition.

*f any of the O-rings or diaphragms are not in good con-
dition, replace them,

®Check the O-ing and diaphragm of coasting enricher
system.

A. Diaphrag

B. Qring

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

®Check the plastic tip of the float valve needle. It
should be smooth, without any groowves, scratches, or
tears,

Float Valve Wear

Push and release

1. Rod 3. Valve Needle Wear

2. Valve Needle
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*|f the plastic tip is damaged, replace the needle.
#Push in the rod in the other end of the float valve

needle and then replace it.
*|f it does not spring out, replace the neadle.
#Check the tapered portion of the pilot screw for wear

ar damage,

Pilot Screw

1. Pilot Screw 2, Tapered Portion

#|f the pilot screw is waorn or damaged on the tapered
portion, it will prevent the engine from idling
smoothly, Replace it

oCheck that the vacuum piston moves smoothly in the
carburetor body, The surface of the piston must not be
excessively warn,

*f the vacuwim piston docs not move smoothly, or if it
is very loose in carburetor body, replace the carburetor.

A, Wacuum Pistan
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CIf dirt gets through into the engine, excessive engine

Afr Cleaner Element Remaoval wear and possibly engine damage will oceur,

® Remove the following parts.
Seat {see Frame chapter)
Fuel Tank Bracket Bolts
#Move the tank bracket forward to pull the rubber
hand out of the cleaner housing.
Air Cleaner Elernent [nstalfation
oElement installation is the reverse of removal, Note
the fallowing.
®Be sure to (it the element holder in the groove at the
bottom ol the case,

A Tank Bracket C. Rubber Band
B, Tank Bracket Bolts

& Remove the air cleaner housing cap,
®Pull the element holder out of place.

&Pyl out the air cleaner element. A, Holder C. Groove

B. Element

85¢t the housing cap with the arrow mark facing for-
ward.

A, Element B. Element Holder

#Push a clean, lint-free towel into the air cleaner housing
to keep dirt or other foreign material from entering.

WARNING A, Housing Cap B. Arrow

CIf dirt or dust is allowed to pass through inte the
carburetors, the throttle valves may become stuck,
passibly causing an accident. o |nstall the fuel tank {see Fuel Tank Installation),




Air Cleaner Flement Cleaning

NOTE

cfn dusty areas, the element should be cleaned more
frequently than the recormmended interval.

CAfter riding through rain or on muddy rosds, the
glement showld be cleaned immediately.

sRemove the air cleaner eclement (see Air Cleaner
Eierment Removal ),

®Clean the element in-a bath high flash-point solvent,
and then dry it with compressed air or by shaking it.

Do not use gasoline or a low flash-point solvent to
clean the element. A fire or sxplosion could result.

sAfter cleaning, saturate the sponge filter with SE class
SAE 30 qil, sguesre out the excess, then wrap it in a
clean rag and squeeze it as dry as possible, Be careful
not ta tear the sponge filter.

Air Cleaner Element Inspection
and Replacement

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

#Clean the air cleaner element {see Air Cleaner Llement
Cleaning).

oVisually inspect the element for tears or breaks. Check
the element holder and wire screen.

AL Screen

*|f it has any tears or breaks, replace the element.

&If the holder or the sereen are distorted, replace them,

CWhen replacing the halder or screen, remove the ajr
cleaner housing and scparate it

®Repeated cleaning opens the pores of the foam in the
element. Replace the element according to the Peri-
odic Maintenance Chart (see General Information
chapter].
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Bleather Oif Inspection

Remove the plug at the end of the drain tube on the
bottom of the air cleaner housing and drain oil
accumulated in the tube.

AL Alr Cleaner Housing C. Drain Tube

B. Plug

......................... A A A A NSRRI R AR SRR AR

Fuel Tank
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Fuel Tank Removal

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

“For the US california wehicle, if gasoline, solvent, water
or any other liquld enters the canister, the canister's
vapor absorbing capacity is greatly reduced. If the
canister does become contaminated, replace it with a
new ona,

#Remove the following parts,
Seat [see Frame chapter)
Side Covers {see Frame chapter)
Upper Fairing Allen Bolts
Fuel Tank Bracket Bolts

—
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A, Upper Fairing Allen Bolts
B. Fuel Tank Bracket Bolts

®Turn the fuel tap to the OFF position.

o Tilt the tank out the rear of the frame,

aPull the hoses off the tap.

OFor California vehicles, the breather and fuel return
hoses must be disconnected from the tank fittings
before tank removal. Plug the fuel return fitting. This
prevents gasoline from flowing into the canister,

®Drain the fuel tank if necessary.

SArrange a suitable container under the fuel tank,

oTurnm the fuel tap to the RES position to drain the fuel

into the container,

Fuel Tank and Tap Cleaning
sRemove the fuel tank and drain it {see Fuel Tank

Rermoval ).
ePour some high flash-point solvent into the fuel tank

and shake the tank to remove dirt and fuel deposits,

OClean the tank in a well-ventilated area, and take care
that there is no spark or flame anywhere near the
working area. Because of the danger of highly flam-
mable liguids, do not use gasoline or low flash-point
solvents to clean the tank.

&Pour the solvent out of the tank,

eRemove the fuel tap from the tank by taking out the
holts with nylon washers.

oClean the fuel tap filter screens in a high flash-point
salvent.

#Pour high flash-point solvent through the tap in all
lever positions.

ey the tank and tap with compressed air.

®lnstall the 1ap in the lank {scc Fuel Tap Installation),

®|nstall the fuel tank {see Fuel Tank Installation),
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Fuel Tap Inspection

#Remove the fuel tank and drain it (see Fuel Tank
Removal j.

sRemove the fuel tap by taking out the bolts with nylon

washers,
o heck the fuel tap filter screens for any breaks or
deterioration.

Fuel Tap

1. Filter
2. O-ring
3. Gasket

#|f the fuel tap screens have any breaks or are deterio:
rated, it may allow dirt to reach the carburetor, causing
poor running. Replace the fuel tap,

*|f the fuel tap leaks, or aliows fuel to flow when it is
OM or RES without the engine running, replace the
damaged gasket ar O-ring.

Fuel Tank and Cap Inspection

®yisually inspect the gaskets on the tank and cap for
any damage.

*Replace the gaskets if they are damaged,

e#Remove the hasels) from the fuel tank, and open the
tank cap.

oCheck to see if the breather pipe (also the fuel return
pipe for the US California vehicle) in the tank are nat
clopged. Check the tank cap breather too.

*|f the tank breather pipe is clogged, remove the tank
and drain it and then blow the breather free with
compressed air.

*if the tank cap breather is clogged, replace it
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Evaporative Emission Control System
{US California Vehicle only)

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

Parts Removal/installation Motes

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

Olf gasoline, solvent, water or any other liquid enters tha
canister, the canister’s wvapor absorbing capacity is
greatly reduced. If the canister does become con-
taminated replace it with a new one,

®To prevent the gasaline from flowing into the canister
or from lowing out of the canister, hold the separator
perpendicular to the ground.

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

Hose Inspection
8Check that the hoses are securely connected,
sReplace any kinked, deteriorated or damaged hoses,

Separator fnspection

eDisconnect the hoses from the liguid/vapor separator,
and remove the separator from the motorcycle,

®Visually inspect the separator for cracks and other
damage,

*[f the separator has any crack or bad damage, replace it
with a new one,
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Separaror Operation Jest

2Gasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is wall
ventilated and free from any source of flame or spark;
this includes any appliance with a pilot light.

#Connect the hoses to the separator, and install the
separator on the matorcycle.

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

#Disconnect the fuel return hose from the fuel tank.

#Run the open end of the return hose in to the container
level with the tank top.

s5tart the engine, and let it idle.

#|f the gasoline in the separator comes out of the hose,
the separator works well. I it does not, replace the
separator with a new one,

Canister Inspection

eRemove the canister; and disconnect the hoses from
the canister,

#Visually inspect the canister for cracks and other
damage,

*1f the canister has any crack or bad damage, replace it
with a new one.

NOTE

oThe canfster is designed to work welf through the
matarcycle’s fife without artyy maintenance if it fs used
under mormal conditions.
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. Fuel Tank

. Carburetor

o Alr Cleaner Housing

. Liguid/Yapor Separator

Canister

. Breather Hose (Blug)

Fuel Return Hose [Red)

. Purge Hose {Green)

. Breather Hose (Blue)
. Cap

. Vacuum Hose (White)
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2

1. Fan Switch

2. Drain Plug

3. Water Temperature Sensor

55 ¢ Apply silicone sealant,

O : Apply oil at installation,

T1: 7.8 N-m (0.80 kg-m, 69 in-Ib)

head as down as

=
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Item Standard

Original Coolant

Type: Permanent type of antifreeze (soft water and
ethylene glycol plus corrosion and rust inhibitor
chemicals for aluminum engines and radiators)

Colar: Green
Mixed ratio: Soft water 50%, coolant 50%
Freezing point: —37°C {—35°F)
Total amount: 1.0 L {reservair tank full level including radiatar
and engine)}
Radiator Cap
Relief pressure: 735 — 103 kPa
(0.76 — 1.06 kg/em*, 11 — 16 psi)
Thermostat
Walve opening temperature: BO5 —83.6°C (177 — 182°F)

Valve full open lift: 6 mm or more @95°C (203°F)
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Cooling System
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The water cooling system is a pressurized forced circulation type. When the engine load varies, this
system controls the engine temperature within narrow limits where the engine operates most
efficiently. In this way the engine performs stably in various riding conditions, and is very durable,

When the engine is cold, the thermostat is closed, so
that the coolant flow is restricted through the small

Coolant Deterioration

®Visually inspect the coolant in the reservoir tank,

QIf whitish cottan-like wafts are observed, aluminum
parts in the cooling system are corroded. If the coolant
is brown, iron ar steel parts are rusting. In either case,
flush the cooling system.

lf the coolant gives off an abnormal smell when
changing, check for a cooling system leak, |t may he
caused by exhaust gas leaking into the cooling system,

NOTE

©8e sure to inspect the coolant at the reservoir tank. If
the coolant is checked by removing the radiator cap,
the air must be bleed from the cooling system,

hole, causing the engine to warm up mare quickly,

. Water pump

. Water jacket

. Water pipe (Cylinder)

. Cylinder head

. Water pipe (Cylinder head)
. Water lomperature sensor
. Thermostat

. Radiator cap

. Thermostatic fan switch
. Cooling fan

. Radiator

bt Vi Y v L I T GO G I 1S,

Coolant Leve! Inspection

®5ituate the motorcycle so that il is perpendicular to the
ground (on its center stand),

®Remove the seats, left kneegrip Pad, and |eft side cover,

®Check the level through the coolant level gauge on the
rescrvoir tank. The coolant level should be hetween
the FULL and the LOW marks.

NOTE

tCheek the fevel when the engine is cold (room or
armbient temperaturs),

0o not check the level by remaving the cap. IF
the cap fs removed, air may get into tha coolant, and
fower coofing efficiency.




A, FULL Mark
B. LOW Mark

C. Tank Cap
D. Reservoir Tank

*i{ the amount of coolant is insufficient, add coolant
through the filler apening to the FULL mark.

oFor refilling, add the specified mixture of coolant and
soft water. Adding water alone dilutes the coolant and
degrades its anticorrosion properties. The dilutad
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 few days.

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

Coolant Draining
The coolant should be changed periodically to ensure

long engine life.
[CAUTION}

olse coolant containing corrosion inhibitors made
specifically for aluminum engines and radiators in
sccordance with the instructions of the manufactures
{See Coolant Filling Section).

oTo avoid burns do not remove the radiator cap or try
to change the coolant when the engine is still hot. Whait
until it cools down.

oCoolant on tires will make them slippery and can cause
an accident and injury. Immediately wipe up or wash
away any coolant that spills on the frame, engine, or
other painted parts.

uSince coolant is harmful to the human body, do not
use for drinking.
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eRemove the radiator cap in two steps. First turn the
cap counterclockwise to the first stop and wait there
for a few seconds. Then push down and remove the
cap.

A, Radiator Cap

#0rain the coolant from the radiator and engine by
removing the drain plugs at the water pump and front
af the cylinder.

NOTE

cihen taking off the drain bolt of water pump, the

caolant flows abrugrly to the direction of feft side. Be
careful nat to wet your cfothes and floor by the
coalant.

AL Water Pump
B. Cylinder

C. Drain Plugs

#Remove the left side cover,

#aRemove the reservair tank by removing the mounting
biolts.

sUnscrew the cap off the reservoir tank, and pour the
coolant into a container,

®|nspect the old coolant for color, smell {see Coolant
Deterioration),

Coofant Filling

o|nstall the drain plugs. Always replace the gasket with
anew one, if it is damaged.

aTighten the drain plugs to the specified torgue [sec
Exploded View),

®Fill the radiator up to the radiator filler neck with
coolant, and install the cap wming it clockwise about
W Lurn,
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Coolant Filling

1. Reservoir Tank Tube

2. Radiator Hose — To Engine
3. Coolant Level

4, Radiator Hose — To Radiator

NOTE

SPour in the coolant sfowly so that it can expel the air
from he engine and radiator.

OThe radiator cap must be installed in two steps. First
twrn the cap elockwise to the first stop. Then push
down on it and the rest of the way.

oFill the reservair tank up to the FULL mark with
coolant, and install the cap.

OSoft or distilled water must be used with the antifreeze
{sea below for antifreeza) in the cooling system.

olf hard water is used in the systam, it causes scales
accumulation in the water passages, and considerably
reduces the efficiency of the cooling system.

NOTE

QChoase a suitable mixture ratio by referring to the
coofant manufacturer’s directions.

QOriginal Coolant

Type : Permanent type antifresze for
aluminum engine and radiator
Color i green
Mixed ratio soft water 57%, coolant 43 %
Freezing point : —30°C {—22°F)
Total amount ¢ 1.0 L {up to "Full” mark)
Air Bleeding

Before putting the motorcycle into aperation, any air
trapped in the cooling system must be removed as
follows,

#Remave the radiator cap.
oFill the radiator up to the radiator filler neck with
coolant.

A Filler Neck

B. Coolant Level

#Check the cooling system for leaks.

#5tart the engine, warm it up thoroughly, and then stop
it

®Check the coolant level in the reservoir tank after the
engine cools down.

*|f the coolant level is low, add coolant up to the Full
mark through the reservoir tank opening.

Visual Leak Inspection
Any time the systern slowly loses water, inspect for
leaks.

®Check the waler pump body drainage cutlet passage for
coalant leaks.

*|f the mechanical seal is damaged, the coolant leaks
through the seal and drains through the passage.
Replace the water pump unit.

*[f there are no apparent leaks, pressure test the system.

A, Drainage Outlet Passage
1at the bottom of the pump body



Cooling System Prassure Testing

cDuring pressure testing, do not axceed the pressure for
which the system is designed. The maximum pressure
is 123 kPa (1.25 kg/em?, 18 psi).

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

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

oBuild up pressure in the system carefully until the
pressure reaches 103 kPa (1.05 kgfem?, 15 psi).

sWatch the gauge for at least 6 seconds. If the pressure
holds steady, the systemn is all right.

Pressure Testing (%)

1. Pressure Tester
2. Adapter

3. Radiator

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

*|{ the pressure drops and no external source is found,
check for internal leaks. Droplets in the engine oil in-
dicate internal leakage. Check the cylinder head gasker
and the ¢ylinder liner Q-ring leak.

Flushing

Over 2 period of time, the cooling system accumulates
rust, scale, and lime in the water jacket and radiator.
When this accumulation is suspected or observed, flush
the cooling system. If this accumulation is not removed,
it will clog up the water passage and considerably
reduce the efficiency of the cooling system,
#Drain the cooling system.
#Fill the cooling system with fresh water mixed with a

flushing compound.

cAvoid the use of a flushing compound which harmful
to the aluminum engine and radiator. Garefully follow
the instructions supplied by the manufacturer of the
cleaning produce.
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eWarm up the engine, and run it at normal operating
temperature for aboul ten minutes,

#5(0p the engine, and drain the cooling system,

#Fill the system with fresh water.

oWarm up the engine and drain the system.

eRepeat the previous two steps once more.

oFill the system with a permanent type coelant, and
bleed the air from the system.
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Disassembly and Assambly Precautions
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efrior to disassembly of cooling system parts {radiator,
pump, sensars, ete), wait until coolant cools down and
drain coalant.

eAfter assembling and filling the system with coaolant,
bleed air from the system.

Water Pump
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Pump Cover Removal

#Drain the coolant by removing the drain plug at the
water pump.

eRemove the shift lever bolt and pull the lever out of
the shift shaft,

®Remove the engine sprocket cover,

sRemove the Water pipe bolts and pull the pipes off the
pump cowver.

sRemove the cover bolts and remove the water pump

COVER,

A, Water Pipes C. Cover Bolts
B. Pump Caover D. Pipe Bolts

Pump Cover installation Note
#Replace the pump cover gasket with new ane.




3-8 COOLING SYSTEM

A, Pump Cover - B, Gasket

Pump tmpefler Inspection

oVisually check the impeller.

*|f the surface is corroded, or if the blades are damaged,
replace the water pump unit,

A& Impeller

Warer Pump Removal

#Drain the engine ofl {sec Engine Ol andfor Filter
Change in the Engine Lubrication System chapter).
#Drain the coolant.

eRemove the shift lever bolt and pull the lever out of
the shift shaft.

eRemaove the engine sprocket cover.

sRemave the water pipes from the pump,

®Remove the pump mounting bolts, and pull the pump
unit out af the crankcase,

A, Pump Mounting Bolts B. Water Pump

Water Pump Instaliation Notes

eCheck that the O-ring is good condition, and apply a
small amount of engine oil to the O-ring.

®Turn the water pump shaft until the slit on the shaft is
aligned with the notch on the oil pump shaft in the
crankcase,

AL Ol Pump Shaft
B. Water Pump Shaft

C. O-ring
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Radiator, Radiator Fan
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Radiator, Radiator Fan Removal

®Remove the fairing (see Fairing Removal in Frame
chapter).

#Remove the fuel tank.

#0rain the coolant.

#Disconnect the fan motor connector before removal
of the radiator or radiator fan,

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

\ e

AL Fan Motor Connector C. Fan Switch Cannector

B. Fan Switch

eDisconnect the fan switch connector,
ol_oosen the hose clamps and pull off the radiator hoses
on both side,

A. Hose Clamp (Left) C. Hose Clamp (Right)
B. Filler Mounting Bolts

#Remove the bolt and free the cluich cable clamp.
eDisconnect the ground wire connector, then remove
the radiator mounting bolts and take the radiator off
the frame.

-

A, Mounting Bolts
B. Cable Clamp
eSeparate the filler and radiator hose from the radiator.
#Separate the radiator fan from the radiator.

C. Ground Wire Connector
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A. Radiator C. Fan Mounting Bolts
B. Radiator Fan

Radriator Installation Note
®Be sure to install the fan switch ground wire on the one
of the fan mounting bolts,

A, Mounting Bolt

B. Ground Lead

Radiator Inspection

®Check the radiator core,

*|f there are obstructions to air flow, remove them.

*|f the corrugated fins are deformed, carefully straighten
them with the blade of a thin screw driver,

A, Thin Screwdriver

N
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Radiator Cleaning

“When cleaning the radiator with steam cleaner, be
caraful of the following to avoid damage to the fins,

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

CBlow air perpendicularly to the radiator core.

“Mever blow air at an angle against the fins but straight
through them in the direction of natural air flow.

OMever shake the air nozzle at a right angle against the
fins, be sure to mova it at a level with the fins.

oK
<perpendiculars

_F

1. Steam Gun 2. More than 50 mm

#Run the gun horlzontally following the core fin direc-
tion,

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

o heck the radiator filler neck for signs of damage.

oCheck the condition of the top and bottom sealing
seats in the filler neck, They must be smooth and clean
for the radiator cap to funclion properly.

A, Top Sealing Seat B. Bottom Sealing Seat

Radiator Cap Inspection

eCheck the condition of the valve spring, and the top
and bottom valve seals of the radiator cap.

*|{ any one of them shows visible damage, replace the
cap.

Radiator Cap

1, Top Seal
2, Bottom Seal

3. Valve Spring

#Wet the cap sealing surfaces with water or coolant to
prevent pressure |eaks,

#(nstall the cap on a cooling system pressure tester,

#Watching the pressure gauge, pump the pressure tester
to build up the pressure. The cap must retain the
pressure at least 6 seconds. Also the cap must open at
the pressure shown in the table,

Radiator Cap Relief Pressure

93 ~ 123 kPa
(0.95 ~ 1.25 kagfem?®, 14 ~ 18 psi)

w| the cap cannol hold the specified pressure, or if it
holds too much pressure, replace it with a new one,

—
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Radiator Cap Testing

1. Pressure Tester 2. Radiator Cap

Radiator Hose, Reservoir Tank Tube inspection
®|n accordance with the Periodic Maintenance Chart,
visually inspect the hoses and tube for signs of
deterioration, Squeeze them, They should not be hard
and brittle, nar should they be soft or swallen,
eReplace any damagoed parts,

Radiator Hose, Pipes,
Reservoir Tank Tube [nstallation Note
#lnstall the radiator hoses, and tubes being careful Lo
lollow bending direction.  [sec Exploded Views).

Avoid sharp bending, kinking, flattening, or twisting.
#Tizhten the hose clamps securely,
#(heck that the O-rings are good condition.

A, Radiator Hoses
B. Clamps

C. Water Pipe
D. Qerings
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A, Reservoir Tank Tube B. Battery Vent Hose

Thermostat
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Thermostat Removal
#Remove the following parts.
Seats
Fairings
Fuel Tank
#Remove the thermostat cover bolts and lift the
caver.

A, Housing B. Thermaostat

®8Full out the thermostat from the thermostat housing,

Thermuostat Housing Removal
#Drain the coolant,
sRemove the following parts.
Seats
Fairings
Fuel Tank
#5lide the radiator hose clamps out of place. Disconnect
the hoses from the thermostat housing and cover,
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AL Radiator Hoses
B. Clamps

C. Thermostat Housing

#Disconnect the water temperalure sensor connector.

A, Sensor
B, Connector

C. Thermostat Housing
D. Housing Bolts

®Remove the thermostal housing bolts, and pull the
housing out of the frame.

®Remove the thermostat cover and pull out the
thermaostat if necessary .

Thermostat Inspection

®#Remove the thermostat, and inspect the thermostat
valve at room temperature,

*[f the valve is open, replace the valve with a new one,

#To check valve opening temperature, suspend the
thermostat and an accurate thermometer in 4 container
of water.

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

alve Opening Temperature Measurement

Thermometer —__ i

Thermaostat

1 must he | I
",

completely |
subrnerged

“ i J

c. g
They must not touch the container |l
b sides or botlom. '

(VJV_@T

.

#Watch the valve. As soon as the valve starts to open
mate the temperature.

*[f it iz out of the service limit range, replace the ther-
rrecstat,

El

Thermostat Valve Opening Temperature
806 —B3.5°C (177 — 182°F)

...................................... L L L L T T T T

Thermostatic Fan Switches
Water Temperature Sensor

------------------------- L e L T R T T T e T T

Water Temperature Sensor Remaval

CThe fan switch or the water temperature sensor should
naver be allowed to fall on a hard surface. Such a
shock to these parts can damage them,

sRemove the thermostat housing (see Thermastat
Housing Remaoval). i

alemove the sensor from the thermostat bousing,
sRemove the sensor from the thermostat housing.

l-_;
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Fan Switch Reroval

#rain the coolant,

sRemove the fairing.

eRemove the fan switch connector, then remove the fan
awitch.

Instalfation Note
ehpply 4 liguid gasket compaund to the threads betfore
mounting the sensor,
oTighten the water temperature sensor and the fan
switch to thespecified torque (see Exploded Viewing).

fnspection
Refer to the Electrical System chapter.

A, Water Temperature Sensor

A, Thermostatic Fan Switch
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1. Cylinder Head Bolts
2. Coolant Drain Bolt

Apply silicone sealant.

: Apply non-permanent locking agent to the threads.
¢ Apply a thin coat of molybdenum disulfide grease,
: Apply engine oil.

7.8 N-m (0.80 kg-m, 69 indb)
9.8 N-m (1.0 kg-m, 87 in-Ib)
12 N-m (1.2 kg-m, 104 in-lb}

: 16 N-m {1.5 kg-m, 11 ft-Ib}

18 N-m (1.8 kg-m, 13.0 ft-Ib)
25 N-m (2.5 kg-m, 18 ft-Ib}
27 N-m (2.8 kg-m, 20 ft-Ib)
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Refer to the Base Manual, noting the following.

[ Item Standard Service Limit
| Camshaft:
Cam height: Inlet 30.53 — 31.67 mm 30,43 mm
Exhaust 30,53 — 31.67 mm 30.43 mm
Cylinder Head:
Cylinder compression 980 — 1500 kPa R
{Usable range) {10.0 — 15.3 kg/em?, 142 — 218 psi)
Valves:
Valve spring free length:
Inner 30.7 mm 29.1 mm
Outer 35.0 mm 33.4 mm
| Valve head thickness:
Inner 0.65 mm 0.3 mm
o Exhaust 0.70 mm 0.5 mm
',1 Cylinder, Piston:
- Oversize piston and rings +0.5 mm ——=
Piston ring/groove clearance:
- Top 0.03 - 0.07 mm 0.17 mm
| Second 0.02 — 0.06 mm 0.16 mm
' Piston ring groove width:
Top 0.82 — 0.84 mm 0.92 mm
Second 0.81 — 0.83 mm 0.81 mm
Piston ring end gap: Top 0.30 — 0.45 mm 0.8 mm
Second 0.30 — 0.45 mm 0.8 mm
Valve Head Cam Height Maasursment
- Valve stem
diameter s
\'u
Valve head el EHRRTE
Lhickness

; 45“i>\




Special Tools

Refer to the Base Manual noling the following.

Compression Gauge: 67001-221
Adapter: 570011225
Gasket: 570011224

Valve Seat Cutters:
(45" — $245: 67001.1113)
{(32° Ex. — ¢22: 57001-1206)
{32° In. — ¢26: 67001-1118)
675" — ¢22: 57001-1207)
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Sealant
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Kawasaki Bond (Silicone Sealant): 56019120

Kawasaki Bond {Liquid Gasket — Black): 92104-1003
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Cylinder Head Cover
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Cylinder Head Cover Removal
#Drain the coolant (see Coolant Draining in the Conling
Systern chapter).
#Remove the following parts.
Upper Falring {see Frame chapter in this text)
Fuel Tank (see Fuel System chapter in this text)
Right-Hand lgnition Coil
#Remove the cylinder head cover bolts and 1ift the head
Caver,
#Pyll the water pipe out of the cvlinder head and
remove the cylinder head cover from the vehicle right
side,

A Water Pipe C. Ignition Coil
B. Cylinder Head Cover

Cylinder Head Cover Instafiation Notes

®Replace the head cover pasket with a new one if the
gasket s damaged.
® Apply silicone sealant to the cylinder head as shown,

Silicone Sealant Appliad Area

1. Cylinder Head
2. Apply silicone sealant here.

#5tick the gasket partially to the cover with a liquid
gasket for installation convenience,

#Check that the O-ring is good condition, and install the
waler pipe as shown.

AL Water Pipe
B. O-Ring

C. Hook

® Tighten the cylinder head cover bolts 1o the specified

torque {sec Exploded View).
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Camshaft Chain Tensioner
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Chain Tensioner Removal

eRemove the tensioner mounting bofts and take out
the chain tensicner,

A, Tensioner B. Mounting Bolts

CDo not turn the engine while the camshaft chain
tensioner is removed. Engine damage could result,

Chain Tensioner Installation

®cosen the lock screw, and screw out about 2 mm.

#Drop the ball and retainer assembly onto the push rod.

®Push the push rod up into the tensioner body held
vertically.

®When the push rod is in as far as it will go, turn in the
lock screw,

Chain Tensioner

€ ? C?,:? iy
I

. Lock Screw

. Push Rod

. Ball and Retainer Assembly
, Qering

. Spring (Tensioner)

. Spring (Ball and Retainer}

houn ek b —
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®B¢ sure the O-ring is in place in the tensioner bady.
#[nstall the tensioner to the crankcase.

eAfler installation of the tensioner, unscrew the lock
screw about 2 mm and then tighten it. With the bolt
loose, the stiff spring inside takes up any slack
automatically.

Camshaft Chain Tensioner Disassembly

#Remove the camshafl chain tensioner (see Camshaft
Chain Tensioner Remowal),

eRemaove the spring (Ball and Retainer}.

®#Remove the screw locking the push rod in place.

oCarefully pull the push rod out of the tensioner body.
Do not drop the ball and retainer assembly,

oSlide the ball and retainer assembly and the spring
(Tensioner) off the push rod.

Camshaft Chain Tensioner Assembly

®5lip the spring (Tensioner) into the push rod and
compress it down full stroke.

®Turn in the lock screw.

®Drop the ball and retainer assembly onto the push rod,
and slip the spring {Ball and Retainer) over the push
rod,
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Camshaft, Camshaft Chain, Rocker Arm
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Camshaft, Rocker Arm Removal

eRemove the cylinder head cover {see Cylinder Head
Cover Remaval).

®Position the crankshaft (cam is not push the valve) at
following,

CTurn the crankshaft counterclockwise while watching
the movement of the #2 cylinder's inlet valves,

OWhen the valves have just finished opening and closing
{moving downwards and returning upwards).

STurn the crankshaft in the same direction until the
"2T" mark on the alternator rotor is aligned with the
notch in the inspection window in the alternator cover
(Compression Stroke TDC),

aTurn the crankshaft clockwise about 907,

®Remove the camshaft chain tensioner (see Camshaft
Chain Tensioner Removal).

#Remove the camshaft top chain guide bolts, and
remove the guide,

A, Top Chain Guide
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oRemove the camshaft cap bolts, and remove the caps
and camsh afts.
2Cover the chain tunnel with a clean cloth,

C. Rocker Arms

A, Camshaft Caps
B, Camshalts

®Pick the rocker arms off the cylinder head,
cMark the each racker arms ariginal rocation,

NOTE

oDa not drop the rocker arm in the chain tunne! at the
cylinder fread.

Camshaft Installation
finciuding Chain Timing Procedure)
sApply engine ofl to all cam parts. If the camshaft(s)
and/or cylinder head are replaced with new omes, apply
a thin coat of a molybdenum disulfide grease on the
new cam part surfaces.

NOTE

oThe exhsust camshaft is installed EX mark on the
sprocket and infet camshaft is IN mark.

Pe o

A, Camshaft Sprocket C. Mark
B. Balt D. EX Camshaft
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#Apply engine oil to the camshaft cap,

#Check crankshaft position to see that the Number 2
piston is still at TDC, and readjust if necessary, engage
the camshalt chain with the camshaft sprockets as
shown.,

A, Timing Mark {Notch)
B. TDC Mark (Number 2 Piston)

oPull the tension side (exhaust side) of the chain taut
and install the chain on the sprocket,

cPosition the camshalt sprockets so that the timing
marks align with the cylinder head gasket surface as
shown.

Camshaft Chain Timing

Frant

1. Exhaust Camshaft Sprocket
2. Inlet Camshaft Sprocket
3. No Slack

cCount the camshaft chain link pin's as shown to
verify that the sprockets are positioned correctly,
®|nstall the camshaft caps in the correct locations as
shown in the figure helow. Location numbers are
marked on the each cap.
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A, Camshaft Caps C. Camshafts

B. Location Numbers

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

#First tighten down the two camshaft cap bolis
(Mumber 1 and Number 2 bolts in the figure) evenly 1o
seat the camshalts in place, then tarque all balts to the
specification  (see  Exploded Wiew), following the
specified tightening sequence,

Camshaft Cap Bolts Tightening Order

&b x 46 mm Bolts

Camshalt and Sprocket Assembly Notes

®The inlet and exhaust sprockets, and the inlet and
exhaust camshafts are identical.

#Both sprockets should be installed with the side of the
mark facing the right side of the engine, and for the
exhaust shaft align the EX mark on its sprocket with
the camshaft bolt hole and for intet shaft, align the IM
mark on the ather sprocket with it shaft baolt hole.

oApply a locking agent to the camshaft sprocket bolts
and tighten them to the specified torgue (see Exploded
View).

®If a new camshaft is to be used, apply a thin coat of a
molybdenum disulfide grease to the cam surfaces,

AL EX Camshaft

B. IN Camshaft

C, Camshaft Sprockets
D, IN and EX Marks

Camshaft Qif Clearance Inspection
The journal wear is measured using platigage (press
gauge), which is inserted inta the clearance to be
measured. The plastigage indicates the clearance by the
amount it is compressed and widened when the parts are
assembled,
®Cut strips of plastigage to journal width, Place a strip
on each journal parallel to the camshaft with the cam-
shaft installed in the correct position and so that the
plastigage will be compressed between the journal and
camshaft cap.

1. Plastigage Strip

8|nstall the camshaft caps, tightening the balts in the
correct sequence to the specified torgue (see Exploded
Wiew).




re

NOTE

“Da net turn the camshaft witen the plastigage is
between the journal and camshaft cap.

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

1. Plastigage width Measurement

*If the cledrance exceeds 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 wnit.

Camshaft Bearing Oil Clearance:
Standard: 0.030 ~ 0.071 mm
Service Limit; 0.16 mm

Camshart Chain Wear

#Hold the chain taut with a force of about 5 kg in some
manner, and measure a 20-link length. Since the chain
may wear unevenly, take measurements at several
places,

*|[ any measurement exceeds the service limit, replace
the chain.

Camshaft Chain 20-ink Length
Standard: 127.0 ~127.4 mm
Service Limit: 128.9 mm

Chain Langth Measurement

20-link Length
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Camshaft Chain Guide Wear

#\isually inspect the rubber on the guides,

*IT the rubber is damaged, cut, or is missing pieces,
replace the guides.

Camshaft Chain Guides

1. Rubber
2. Front Chain Guide
3. Rear Chain Guide
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Cylinder Head

Compression Measurerment

SRefer to p. 4-11 in the Base Manual noting the fol-
lowing,

®Throughly warm up the enginc so that engine ol
between the piston and cylinder wall will help seal
compression as it does during normal running,

®5top the engine, remove the spark plugs, and fuel tank,
and attach compression gauge {special tool) firmly into
the spark plug hole.

Compression Gauge

1. Compression Gauge: 570071221
2. Adapter: S7001-1225
3. Gasket: 57001-1224
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®Using the starter motor, rotate the engine over with the
throttle fully open until the compression gauge stops
rising; the compression is the highest reading obtain-
able.

# Repeat the measurement for the other cylinder,

Cylinder Compreszion (Lizable Range)
980 — 1500 kPa, 470 r/min {rpm)
(10.0 — 15.3 kg/cm?®, 142 — 218 psil

*|f cylinder compression is higher than hte standard

value, check the following;

1. Carbon build-up on the piston on the piston head and
cylinder head.

— clean off any carbon on the piston head and
cylinder head.

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

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

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

1. Gas leakage around the cylinder head — replace the

damaged gasket and check the cylinder head for

warp.
2. Condition of the valve seating.
3. Walve clearance — if a valve requires as unusually

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

4, Piston/cylinder clearance, piston seizure,

5. Piston ring, piston ring groove.

Cytinder Head Removal

#Remove the following parts.
Fairing {see Fairing Removal in Frame chapter]
Coolant Draining [see Coolant Draining in Cooling
System chapter]
Ful Tank {(see Fuel Tank Removal in Fuel System
chapter)
Radiator {see Radiator, Radiator Fan Remowval in
Cooling System chapter]
Muffler {see Mulfler Removal)
Camshaft Chain Tensioner
Left and Right Engine Bracket with lgnition Coils
eRemove the thrmaostat housing bolts, and free the
housing.
e#Remove the cylinder head cover.
#Remove the camshaft.
eRemove the rear camshalt chain guide bolt [upper),
and take the guide off the cylinder head.
#Puil the front camshaft chain guide off the cylinder
head.

A, Cvlinder Head

eRemove the cylinder head balts,

Cylinder Head Installation

1. Cylinder Head Balts (g6 mm}
2. Cylinder Head Bolts (@8 mm])
3. Chain Guide Bolt (Upper)

eRemove the oil hose banjo balt.

oBefare removing the cylinder head, hold the carburetor
te the air cleaner duct witlh a sirings.

oPull off the cylinder head, and remove the cylinder
head gasket,

e

C. Sirings

B. Carburetor

Cylinder Head Installation Notes

#When installing the cylinder head, he careful of the
following items,

oReplace the cylinder head pasket with a new one.

@Tighten the cylinder head bolts (¢8) and {$6) 1o the
specified torque (see Exploded View).
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Cylinder Head Bolts Tightening Order

oAfter cylinder head installation, install the front
camshaft chain guide as shown.

Chain Guide Installation

1. Chain Guide
2. Mo Slack
3. Fit hear

OTighten the rear camshaft chain guide ball (upper) Lo
the specified torque (see Exploded View).

oTighten the oil hose banjo bolt to the specified torque
(see Exploded View),

Cylinder Head Disassernbly and Assembly
fValve Mechanism Removal and Instalfation)
#llse valve spring compressor assembly (special 1ool) to
press down the valve spring retainer, and remove the
split keepers,
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Valve Spring Ramoval

1. Valve Spring Compressor Assembly: 57007-247
2. Adapter: 57001-1202

®Heat the area around the valve guide to about 120 ~
150°C (248 =~ 302°F), and hammer lightly on valve-
guide arbar [special toal) to remave the guide from the
top of the head.

Valve Guide Removal

I. Walve Guide Arbor: 57007-1203

#/alve Guide Instaflation:

Sapply oil to the valve guide outer surface before
installation.

2Heat the area around the valve guide hole to about 120
~ 150°C (248 ~ 302°F).

clrive the valve guide in from the top of the head using
the valve guide arbor. The flange stops the guide from
going in too Tar,

oReam the valve guide with a valve guide reamer (special
taol) even if the oil guide is re-used.
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Valve Guide Reamar

A Straightedge B. Thickness Gauge

1. Malve Guide Reamer. 57001-1204 Cylinder Head Warp

#Valve Installation., Service Limit: 0.05 mm
cCheck to see that the valve moves smoothly up and

down in the guide,
oCheck to see that the valve seats praperly in the valve

seat. |f it does not, repair the valve seat,
Cylinder Head Cleaning

sBefore installation, belaw the ail passages clean with
Valve and Springs compressed air,

1. Valve Stem 6. Valve Spring Retainer

2. Spring Seat 7. Spring Seat

3. Oil Seal §. Closed End Coil

4, lnnet Spring 9. Split Keeper

a. Outer Spring

cApply a thin coat of molybdenum disulfide engine A. Oil Passage
assembly grease to the valve stem before valve in-

stallation,

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

2lnstall the springs so that the closed caoil end is Tacing
toward the valve seat [downwards),

Cvlinder Head Warp

#lay a straightedge across the lower surface of the head
at several different points, and measure warp by
inserting a thickness gauge between the straightedge
and the head.

*#|f warp exceeds the service limit, repair the mating
surface.  Replace the cylinder head if the mating
surface is badly damaged.
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Valve Clearance fnspection
#If the engine is hot, walt until the engine conls, Valve
clearance must be checked when the engine is cold
{room temperature),
#Drain the coalant.
#Remove the following parts.
Upper Fairing (see Frame chapter in this text)
Fuel Tank (see Fuel System chapter in this text)
Right-Hand Ignition Cail
Cylinder Head Cover
Alternator Cover Upper and Center Plugs
#llsing a wrench on the crankshaft rotation bolt, wrn
the crankshaft counterclockwise until a TDC mark
on the rotor is aligned with the timing mark in the
inspection window with the piston on the compression
stroke.
oWatching the movement of the Number 1 (left side)
cylinder's inlet valve.
oWhen the valves have just finished opening and closing
(maving downwards and returning upwards), turn the
crankshaft in the same direction until the 1T mark
on the alternator rotor is aligned with the notch in
the inspection window in the alternator cover,

Measuring Valves @

1. Exhaust Valves

2. Inlet Walves

3. Mumber 2 Cylinder
4. Number 1 Cylinder
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Camshaft Position

1. Number 1 Cylinder's Camshafts

#Measure the clearance of Mumber 1 cylinder’s inlet
valves by inserting the thickness gauge {special tool:
limit gauge) enough between the cam lobe and rocker
arm.

A Thickness Gauge: 37001-1221

Thicknaess Gauge: 57001-1221 Limit Gauge

3 i5
P .
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. For Inlet Valve Inspection

. For Exhaust Valve Inspaction
. GO End

. NO-GO End

. NO-GO End

. GOEND

[ R R

OWhen the "GO end of the gauge will fit, but not the
“NO-GO" end, the valve clearance is correct,
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aMeasure the Number 1 cylinder exhaust valves in the
same manner,

®Turn the crankshait 180° counterclockwise until the
inspection window projection on the alternator cover
aligns with the 2T mark on the alternator rator,

#Measure the Number 2 cylinder's inlet and exhaust
valve clearances in the same manner as for the Number
1 eylinder.

Measuring Valves

i

@

1. Exhaust Walves

2. Inlet Valves

3. Number 2 Cylinder
4, Mumber 1 Cylinder

Camashaft Positian

I. Number 1 Cylinders Camshalts

*1f the valve clearance is incorrect, the valve clearance
must be adjusted.

Valve Clearance Adjustment

©When adjusting the exhaust valve clearance, remove the
following parts to insert the valve adjuster (special
tool),
Radiator and Radiator Fan Motor
Right and Left Engine Brackets along
with Ignition Coils
®Loosen the valve adjusting screw locknut by using the
valve adjuster {special taol).

AL Valve Adjuster: 57007-1220

®Insert the thickness gauge (special tool: adjust gauge)
between the cam |obe and the racker arm.

#Turn the adjusting screw until the gauge drags in the
clearance.

Thickness Gauge: 570011221 Adjust Gauge

@
x f?(a
l’ T EX 'I
R o.13)

1. For Inlet Valve Adjustment
2. For Exhaust Valve Adjustment

®Apply oil to the nut seating surface.

® Tighten the locknut by the valve adjuster temporarily.

®Tighten the locknut to the specified torque (12 kg
Force) while preventing the adjusting screw from
turning with the locknut by using a push-pull gauge.

T T T T T
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A, Valve Adjuster: 570011220 B. Push-Pull Gauge

® Heinstall the removed paris,
®Fill the engine with coolant and bleed air in the cooling
system (see Cooling System chapier).

Valve Seat Inspection

sRemove the valve {see Cylinder Head Disassembly and
Assembly).

oCoat valve seat with machinist’s dye.

&Push the valve into the guide,

#Rolate the valve against the seat with a lapping tool.

®Pull the valve out, and check the seating pattern on the
valve head, It must be the correct width and even all
the way around.,

Valve Seating Surface Width
inlet 0.5 — 1.0mm
Exhaust 05 —1.0mm
NOTE

oThe valve stem and guide must be in good condition or
this check will ot be valid,

*[f the valve seating pattern is not correct, repair the
seat (see Valve Seat Repair).

alve Seating Area Dimensions

1. Valve

2. Valve Seat

3. Scating Area Qutside
diameter

4. Seating Area Width
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Valve Seating Pattern

OO

Good Too Wide
Too Narrow Uneven

#Measure the outside diameter of the seating pattern an

Lhe valve scal.
*|[ the outside diameter of the valve scaling pattern is
too large or too small, repair the seat [see Yalve Seat

Repair).

Valve Seating Surface Outside Diamater

Inlet 229 —23.1T mm
Exhaust 20.3 — 205 mm

Valve Seat Repair
#lean the cylinder head thoroughly (see Cylinder Head

Cleaning).
#ljse the following procedure and tools to repair the

valve seat.

Used Valve Seat Cutters

Intake Valve and Exhaust Valve

45° — 4245 57001-1113

IN | 32° — 925.0 57001-1118
675" —¢220 57001-1207

45" — ¢24.5 57001-1113
EX|32° — ¢22.0 57001-1206
675° — 4220 57001-1207

Used Holder and Bar

Halder — &5 57001-1208
Bar 57001-1128

*If the manufacturer's instructions are not available, use
the following procedure.,
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Seat Cutter Oparating Cara:

1. This valve seat cutter is developed to grind the valve
seat for repair, Therefore the cutter must not be used
far other purposes than seat repair.

2, Da not drop or shock the valve seat cutter, or the dia-
mand particles may fall off.

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

NOTE
Do not use a wire brush to remove the metal particles
from the cutter. [t will take off the diamond particles.

4, Setting the wvalve seal cutter holder is paosition,
operate the cutter in one hand, Do not apply too
much force to the diamond portion.

NOTE

CPriar to grinding, apply engine oif to the cutter and
during the operation, wash off any ground particles
sticking to the cutter withh washing oil.

Valve Seat Cutter

1. Cutter
2. Cutter Holder
3. Bar

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

Marks Stamped on the Cutter:

The marks stamped on’ the back of the cutter
represent the following.
a0% e

Cutter angle
Quter diameter of cutter
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Cutter

Outer Diameter of Cutter

b /

Angle of Cutter

1. Outer Diameter of Cutter
2, Cutter Angle

Operating Procedures:

oClean the seat area carefully,

o oat the seat with machinist’s dye.

oFit a 457 cutter to the holder and slide it into the valve
guide.

®Press down lightly on the handle and turn it right or
left. Grind the seating surface only until it is smooth,

CDo not grind the seat too much. Overgrinding will
reduce valve clearance by sinking the valve into the
head. If the valve sinks too far into the head, it will
be impossible to adjust the clearance, and the cylinder
head must be replaced,

eMeasure the outside diameler of the seating surface
with a vernier caliper.

*[f the outside diameter of the seating surface is too
small, repeat the 45° grind until the diameter is within
the specified range.

*|f the outsdie diameter of the seating surface is too
large, make the 32% grind described below.

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

oGrind the scat at a 32% angle until the seat O.D. is
within the specified range.

oTo make the 32° grind, fit a 32° cutter to the holder,
and slide it into the valve guide.

©Turn the holder one turn at a time while pressing down
very lightly, Check the seat after each turn.

oTha 32° cutter removes material very quickly. Check
the seat outside diameter frequently to prevent over-
grinding.

Valve Seat Repair

Widened width of
engagement by machining
with 45° cutter

Ground volume

by 32° cutter
A

I Ground volume
by 67.57 cutter

675"

oAfter making the 327 grind, return to the seat Q.D.
measurement step above.

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

*if the seat width is too narrow, repeat the 45° gind
until the seat is slightly too wide, and then return to
the seat 0,0, measurement step above,

#If the seat width is too wide, make the 67.5° grind
described below.

*|[ the seat width is within the specified range, lap the
valve to the seat as described below,

oGrind the seat at a 67.57 angle until the seat width is
within the specified range,

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

<Turn the holder, while pressing down lightly.

aAfter making the 67.5% grind, return to the seat width
meassurement step above.

#lap the valve to the seat, once the seat width and 0.D.
are within the ranges specified above,

oPut a little coarse grinding compound on the face of
the valve in a number of places around the valve head,

SSpin the valve against the scat until the grinding com-
pound produces a smooth, matched surface on both
the seat and the valve.

CRepeat the process with a fine grinding compound,

®The seating area should be marked about in the middle
ol the valve face,

*if the seatl area is not in the right place onthe valve,
check Lo be sure the valve is the correct part, 11 itis, it
may have been refaced too much; replace it,

ofe sure to remove all grinding compound before
assembly,

eWhen the engine is assembled, be sure to adjust the
valve clearances (see Walve Clearance Adjustment).
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Valve Lapping Wobble Method

1. Lapper 3. Valve
2. Valve Seat

0.

o

at

nd

to Measuring Valve-to Guide Clearance

{Wobbie Method)

d If a small bore gauge is not available, inspect the valve
| puide wear by measuring the valve 1o valve guide
B

clearance with the wobble method, as indicated below.

®[nsert a new valve into the guide against the stem per-
pendicular to it as close as possible to the cylinder head
mating surface.

he #Move the stern back and forth 10 measure valve/valve
guide clearance.

®R.cpeat the measurement in a direction at a right angle

th to the first.

*If the reading exceeds the service limit, replace the
D. guide,
of
d. NOTE
'n.
th ofhe reading is not actual valve/valve guide clearsnce

because the measuring point is above the guide.

d.
lle
IEI
it

Valve/Valve Guide Clearance (Wobble Method)
e

Standard Service Limit

e Inlet 0.03 — 0,10 mm 0.24 mm
1), Exhaust 0.08 - 0.15mm .29 mm

—
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Valve Seat Repair

START

Machinist’s
dyve an seal

{

- 45" Grind
Tool: 45" Cutter
Purpose: make seating arca

smonth and rouncd

Y

Measure Seating Area 0.0,

T ool Vernier Caliper
o= Purpose:  check seat 0.0, -
dgainst spec.
T
Fuesults
|
Tool small ok |
| 45% Grind Machinist's
ool 45°Cutter dye on seat
Purpose:  increase O.D. of seat i
dred Lo spec.
T 32° Grind
Tool: 32°Cutter
Purpose:  reduce O.D. of seat area
to Spec.
Y i
Measure Seat Width
Toal: Yernier Caliper
Purpose:  check seat width -l
Against spec,
Kesults
:*:lm
457 Grind Machinist's
Toaol: 457 Cutter dye on seat
Purpose:  increase width of seat
area beyond spec. to 1
increase 0.0, 67.5% Grind
|
Tool: 67.5% Cutter
Purpose:  reduce seat width
' to spec,
L
Lap Valve
Toals: Valve lapper, grinding
compound
Purpose:  perfectly match valve FINISHED

and seat area; check
valve head for damage
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Cylinder, Piston

e e

Cyfinder Remaoval
eRemove the following parts before cylinder and piston
rermoval,

Pasition the crankshaft at compression stroke TDC
for the Number 2 piston, and then turn the clockwise
about 90°,

Fairing

Fuel Tank

Coolant Draining

Radiatar

Muffler

Carburetor {Pull the rearward})

Camshafl Chain Tensioner

Rear Camshafl Chain Guide Bolt (Upper)

Cylinder Head Cowver

Cvlinder Head
#Remove the water pipe mounting bolt and take off the

pipe from the water pump.
#Remove the oylinder, and then remove the water hose
from the cylinder,

Water Pipe and Hose

1. Water Pipe f

2, Mounting Bolt
3. Water Hose
4. Mounting Bolts

N

o

Cylinder fnstallation Notes

eApply a engine oil to the cylinder bores, piston rings,
and pistan skirt.

#Replace the cylinder base gasket with a new one,

o5lip piston base (special tool) as shown if necessary
to hold piston level,
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A. Piston Base: 57001-149

Fiston Removal

®Remaove the piston pin snap ring from the outside of
each piston,

OBe sure to place a clean cloth under the piston Lo
prevent the snap ring from falling into the crankcase,

A, Snap Ring

sRemove the piston by pushing its piston pin out the
side that the snap ring was removed. Use piston pin
puller assembly {special tool], if the pin is tight.

A. Piston Pin Puller Assembly: 57001-910
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#When the top, second and oil rings for carefully spread
the ring opening with your thumbs and then push up
on the oppasit side of the ring to remaove it,

Piston Instalfation Note
#The arrow on the Top of the piston must point toward
front.

AL ArTow B. Piston

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

EEUTIDHE

“Do not reuse snap rings, as removal weakens and
deforms them. They could fall out and score the
cylinder wall,

#Pasition each piston ring so that the opening in the top
ring and ail ring steel rails are facing fowards, and the
second ring and oil ring expander openings face the
rear. The openings of the oil ring steel rails must be
about 30 — 40" of angle from the apening of the top
ring.

Piston Ring Installation

1. Top Ring 5. Arrow Mark
2. Second Ring 6. Snap Ring
3. Oil Ring Steel Rails 7. Piston Pin

4. Ol Ring Expancder

oinstall the oil ring upper and lower steel rails. There is
no UP or DOWN to the rails. They can be installed
gither way.

L | Sy



Pistorr Ring, Piston Ring Groove Wear

#Check for uneven groove wear by inspecting the ring
sealing.

*The rings should fit perfectly parallel te the groove
surfaces, |1 not, the piston must be replaced.

#With the piston rings in their grooves, make several
measurements with a thickness gauge to determine
piston ringfgroove clearance.

Piston Ring Groove Clearance
Standard
0.02 — 0.06 mm

Service Limit

Top, Sacond 0.16 mm

A. Thickness Gauge

Piston Ring End Gap

®Place the piston ring inside the cylinder, using the
piston to locate the ring squarely in place. Ser it close
to the hottom of the cylinder, where cylinder wear is
low.

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

Pistan Ring End Gap

Standard Service Limit
Tap, Second 0.30 — 0.46 mm 080 mm
il 0.2 — 0.8 mm 1.1 mm
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End Gap Measurement

1. Piston Ring
2. Gap

Cylinder Inside Diameter

#5ince there is a difference in cylinder wear in different
directions, take a side-to-side and a front-to-back
measurement at each of the 3 locations (total of 6
measurerments) shown in the figure.

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

Cylinder Inside Diameter Measurement
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Cylinder Inside Diameter

Standard: 62.000 — 62.072 mm and less
than 0.01 mm difference be-
tween any two measurements
62.10 mm or more than 0.06
mm difference between any
TwWo measurements.

Service Limit:

Fiston Diarmeter

#Measure the outside diameter of each piston 5 mm up
from the bottom of the piston al a right angle to the
direction of the piston pin.

*I{ the measurement is under the service limit, replace
the piston.

Piston Diameter
Standard Sarvice Limit
61.942 — 81.957 mm 61.80 mm

Piston Diameter Measurement

— @
A

1. Piston Diameter
2, 5mm

Boring, Honing
When boring and honinga cylinder, not the fallowing:
=There is one size of oversize piston available, Owersize
pislon require oversize ring.
Oversize Piston and Ring
0.5 mm Oversize
CBefore boring a cylinder, first measure the exact
diameter of the oversize piston, and then, according to
the standard clearance in the Service Dala Section,
determing the rebore diameter.  However, if the
amount ol boring necessary would make the inside
diameter greater than 0.5 mm oversize, the cylinder
block must be replaced.
tBe wary of measurements taken immediately after
baring since the heat alfects cylinder diameter,

Zln the case of a rebored cylinder and oversize piston,
the service limit for the cylinder is the diameter Lhal
the cylinder was bored to plug 0.1 mm and the service
limit for the piston is the oversize pistan original
diameter minus 015 mm, I the exact figure for the
rebored diameter §s unknown, i1 can be roughly
determined by measuring the diameter at the base of
the cylinder,

oiever separate the liner from the cylinder, because the
top surface of cylinder and liner is machined at the
factory as an assembly.
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Carburetor Holder
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Carburetor Hofder {nstallation
#[nstall the carburetor holders so that the "HEAD"
marks face fare wards (cylinder head side).

A Carburetor Holder €, "CARB” Mark
B. "HEAD" Mark

®|nstall the halder clamps as shown being careful of the
screw position and the screw head direction.

Carburetor Holder Clamps Installation

1. Holder Clamps
2. Holder



Olnstall the clamp serews horizontal. Or the screws
could come in contact with the vacuum adjusting
screws, resulting in an unsafe riding condition.

Muffler Removal

®Loosen the muffler clamp bolt until the clamp turns
freely on the muffler,

®Remove the muffler mounting bolt and nut at the rear
footpeg bracket, and take off each muffler.

#Repeat the same procedure on the other side of the
vehicle,

®#Take off each muffler,

Pl e
e
R R =
oS s SSUR Y

B. Muffler Mounting Bolt and Mut

#Remove the following parts.
Lower Fairing (see Frame chapter)
Lower Fairing Stay
Exhaust Pipe Holders
Split Keepers

o

A, Nuts B, Exhaust Pipe Holder
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&Pyl the exhaust pipe toward the front.
®Remove the exhaust pipe holders and gaskets,

©Be careful not to tauch the radiator fins during work.
The fins are easily deformed,

Muifler Instaffation

2 Refer to the Base Manual noting the Tollowing.

oThe left-hand muffler has an L mark and the right-hand
muffler a R mark. Be careful not to mix them up.
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Exploded View
Specifications
Special Tools
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Clutch

Clutch
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: Apply grease.

: Apply non-parmanent locking agent.
: Apply molybdenum disulfide grease.
: Apply engine oil.

: 8.8 N-m (0.90 kg-m, 78 in-Ib)

T2: 130 N-m {13.5 kg-m, 98 ft-Ib)

o= ro

-
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Specifications
Item Standard Service Limijt
Clutch:
Clutch lever play 1 2 =3 mm -
Clutch Spring free length 32.6 mm 31.7 mm
Friction plate thickness 29 -3 1tmm 2.8mm
Friction and steel plate warp Less than 0.2 mm 0.3 mm
Special Tools

Along with common hand tools, the following more

i) Pressure Cable Luber: K56019-021
specialized tool is required for complete clutch servicing.

Clutch Hub Holder: 57001-305

Clutch Holder: 570011243 Sealant C—
CThis clutch holder may be used instead of the CIITEN  +oveveevsirissseeneesessesseseem e e e se s s snen
holder (special tool: PN 57001.305). il
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Clutch

T HEEE EEE BB R AN R R BEsEEEREEARANERRREIRTES

Due to the friction plate wear and clutch cable
stretch over a long period of use, the clutch must be
adjusted in accordance with the Periodic Mainicnance

Chart.

2To avoid a serious burn, never touch the engine or ex-
haust pipe during clutch adjustment,

Cilutch Adjustment Check

®Pull the clutch lever just enough to take up the free
play.

eMeasure the pap between the lever and the lever
brackert,

Clutch Lever Free Play

1. Clutch Lever Free Play 2 ~ 3 mm 3. Locknut

2. Adjuster

*|[ the gap is too wide, the clutch may not release fully.
If the gap is oo narrow, the clutch may not engage
fully, Ineither case, adjust the clutch,

Ciutch Adjustment

®) nosen the knurled locknut at the clutch lever.

#Turn the adjuster so that the clutch lever will have 2 ~
3 mm of play.

oTighten the locknut.

*[f it cannot be done, use the adjusting nuts at the lower
end of the cable.

®oosen the lower cable adjusting nuts at the clutch
cowver as far as they will go,

C. Clutch Cable
0. Clutch Cover

A, Dust Cover
B. Adjusting Muts

el oasen the knurled locknut at the clutch lever.
®Turn in the adjuster so that 5~ 6 mm of threads are
visible,

Clutch Adjuster Clearance

1. Lacknut 3. 5~6mm

2. Adjuster

#Pull the cluich outer cable tight and tighten the lower
cable adjusting nuts against the bracket,

®At this lime, check that the clutch release lever to
cluteh cable angle is 80 ~ 90°.

A, 80 ~90°
B. Release Lever

C. Adjusting Muts

®Turn the adjuster at the clutch lever until the free play
is correct.



#|f the clutch cannot be adjusted by this method,
inspect the clutch parts.
oTighten the knurled locknut at the clutch lever,

MOTE

CBe sure that the outer cable end at the ciutch lever is
fully seated in the adfuster at the clutch lever, or it
could sfip into place larer, creating enough cable
play to prevent cluteh disengagement,

eAfter the adjustment is made, start the engine and
check that the clutch does not slip and that it releases
properly.

Ciuteh Cover Removal

#0rain the cngine oil (see Engine oil Change in Engine
Lubrication System chapter).

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

#loosen the knurled locknut at the clutch lever, and
serew in the adjuster,

#line up the slats in the clutch lever, knurled locknut,
and adjuster, and then free the cable from the lewer.

A, Adjuster
B. Slot

#Remove the clutch cable lower end from the release
lever.

®Turn the release lever counterclockwise about 907,
#Remove the clutch cover bolts and take off the cover,

C. Knurled Locknut

A, Clutch Cover B. Release Lever

Clutch Cover Installation Note
sReplace the cluich cover gasket with a new one.

CLUTCH b5

® &pply silicone sealant ;:la'rtialh,.r 10 the crankcase halves

mating surface on the front and rear sides of the cover
mMouRt,

1. Silicone Sealant Applied Areas

Clutch Release Lever (Shaft) Removal
#Remove the clutch cover,

#Turn the release lever forward as shown.
®Take the pin off of the release shaft,

A, Release Shaft B. Pin

oPull the release shaft out of the cover,

Ciutch Release Lever (Shaft) Installation Note

#Release lever installation is the reverse of removal.

®Inspect the oil seal and replace if necessary.

2Do nat remove the clutch release lever and shaft
assembly unless it is absolutely necessary. If removed,
the oil seal replacement may be required.

A Ol Seal
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Clutch Parts

Ciuteh Removal

#Remove the clutch cover,

eRemave the clutch spring bolts, washers, and springs;
then take off the clutch spring plate with the bearing
and pusher.

A. Clutch Spring Bolts D. Pusher

B. Washers E. Clutch Spring Plate
C. Bearing
|: sRemove the friction plates and sleel plates as a sel
E #Remove the clutch hub nut. When foosening the hub 1. Spacer 10, Clutch Plate
t'} nut, use the clutch hub holder (special tool) to keep th 2. Circlip 11. Washer
| the clutch hub from turning as shown, 3. Collar 12. Hub Nut
I 4, Meedle Bearing 13. Pusher
| 5. Release Lever 14, Bearing
| 6. Pin 15. Spring Plate
k 7. Clutch Housing 16. Clutch Spring
il 8. Clutch Hub 17. Bolt
" 9, Friction Plate

alnstall the spacer with the chamfered side Tacing
inwards,
alnstall the collar with the attached circlip side inwards.

A. Right Foolpeg . Hub MNut
B. Holder: 57001-305 D, Clutch Hub

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

Cluteh fnstallation Notes

eCiutch installation is the reverse of removal. Pay
attention to the following items. A. Circlip B. Collar




cWhen installing the clutch housing, mesh the oil pump
drive gear with the oil pump gear so that the pump gear
is turning,

cDiscard the used hub nut, and install a new nitL.

olnstall the clutch hub halder (special tool: 57001-305)
to keep the clutch hub from turning and tighten the
clutch hub nut to the specificd torgue (see Exploded
Views).

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

oThe grooves on the friction plate surfaces are cut
trangentially and radially; install the friction plates so
that the grooves run toward the center in the direction
of clutch housing rotation (counterclockwise viewed
from the engine right side).

Friction Plate I nstallation

2. Direction of Rotation

1. Qil Groove

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

oFit the spring plate back into place, aligning the mark
on the plate with the mark an the clutch hub.

OMisalignment of the spring plate can cause clutch drag
(when it is disengaged), or clutch slipping.

CLUTCH 5-7

A, Marks

oTighten the clutch spring bolts 1o the specified torgue
{see Exploded View),

Friction Plate Wear, Damage Inspection

oV isually inspect the friction plates to see if they show
any signs of seizure, overheating, or uneven wear,

*|f any plates show signs of damage, replace the friction
plates and steel plates as a sel.

eMeasure the thickness of the friction plates at several
points,

*If any of the measurements is less than the service
limit, replace the friction plate.

Friction Plate Thickness Measuremant

1. Friction Plate

Friction Plate Thickness

Standard: 29 —-3.1mm
Service Limit: 2.8 mm

Friction or Steef Plate Warp Inspection

®P|ace each friction plate or steel plate on a surface
plate, and measure the gap between the surface plate
and cach friction plate or steel plate. The gap is the
amount of friction or steel plate warp.

*If any plate is warped over the service limit, replace it
with a new one,
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Friction or 5teel Plate Warp Inspection

1. Friction or Steel Plate 2, Thickness Gauge

Friction and Steel Plate Warp

Standard: less than 0.2 mm
Service Limit: 0.3 mm

Cfutch Spring Free Length Measurement

#Since the spring becomes shorter as 1t weakens, check
its free length to determine its condition.

*|f any of the springs is shorter than the service limit, it
must be replaced,

Clutch Spring Free Length Measurement

1. Clutch Spring

Cltuch Spring Free Length

Standard: 32.6 mm
Service Limit: 3.7 mm

Cilutch Housing Finger Inspection

®\isually inspect the fingers of the clutch housing where
the tangs of the friction plates hit them.

*If they are badly worn or il there are grooves cul where
the tangs hit, replace the housing. Also, replace the
friction plates if their tangs are damaged,

&, Clutch Housing Finger B. Frictian Plate Tang

Clutch Hub Spline fnspection

oYisually inspect where the teeth on the steel plates
wear against the splines of the ¢lutch hub.

*|[ there are notches worn into the splines, replace the
clutch hub. Also, replace the steel plates if their teeth
are damaged.

A, Clutch Hub Spline
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Engine Lubrication System
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............................................................................

............................................................................

1. Qil Pipe
2. il Passage Pipe

3. il Passage Plug
4. 0il Breather s §
&, Felies Valve (B— :
6. Oil Filter Bolt ""ﬁ—@' Y|
7. Oil Pressure Switch ¥

L : Apply non-permanent locking agent to the threads.
O : Apply engine oil.

85 : Apply silicone sealant to the threads.

T1: 12 N-m (1.2 kg-m, 104 in-Ib}

T2: 15 N-m (1.5 kg:-m, 11.0 ftb)

T3: 20 N-m, {2.0 kg-m, 14.5 ftib)
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Engine Oil Flow Chart

.............................................................................

. Qil Pump
. Bypass Valve
Oil Filter
. Balancer Shaft
. Crankshaft
. Drive Shaft
. Dutput Shaft
. il Pressure Switch
. Exhaust Camshaft
. Inlet Camshaft

i
B e R L B S o et
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11, Qil Flow from Qil Pump
12. Relief Valve
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----------------------------------------------------------------------
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Item

Standard

Engine oil; Grade
Wiscosity

Required amount

Level
Relief valve opening pressure

Qil Pressure @4,000 r/min (rpm),
oil temp. 90°C {(194°F)

SE or SF class

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

1.5 L (when filter is not removed)

1.9 L (when filter is removed)

Between upper and lower |evels

430 - 590 kPa (4.4 — 6.0 kg/em?, B3 — 85 psi)

More than 343 kPa (3.5 ka/em?, 49.8 psi)

........................................................................

........................................................................

armn

................................................................................

............................................................................

Along with common hand tools, the following more Kawesaki Bond (Silicone Sealant): 56019-120
specialized tools are regquired for complete engine

lubrication system servicing.

Oil Pressure Gauge: 57001-164
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Engine Qil and Filter

----------------------- LR L T TP T T T T T

“Motorcycle operation with insufficient, deterioratad, of
contaminated engine oil will cause accelerated wear and
may result in engine or transmission seizure, accident,
and injury.

Engine Of Level Inspection

oif 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 until the ojl settles.

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

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

eSituate the motorcycle so that it is perpendicular 1o the
ground, and check the engine oil level through the oil
lewel gauge.

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

*|f the oil level is too high, remove the excess oil, using a
syringe or some other suilable device.

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

NOTE

Cif the engine oil type and make are unknown, use any
brand of the specified oil to rop up the level in pre-
ference to running the engine with the ofl feve! low,
Then at pour earliest convenience, change the oil
completely,

ol

A, Upper Level C. Oil Filler Opening Cap

B. Lower Level

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

Engine Oif and/or Fifter Change

*Warm up the engine so that the oil will pick up any
sediment and drain casily.  Then stop the cngine.

olith the matarcycle up on its center stand, place an ail
pan beneath the engine,

®Remove the engine drain plug, and let the ail drain
caompletely.

A, Drain Plug

B. Oil Filter Mounting Bolt

#/f the oil filter is to be changed, replace it with a new
one (see Oil Filter and Mounting Balt Removal and
Installation Motes).

®(heck the gasket at the drain plug for damage.

*Replace the gaskel with a new one if it is damaged.

®After the oil has completely drained out, install the
drain plug with the gasket, and tighten il Lo the spe-
cified torgque (see Exploded View),

®[ill the engine with 4 good quality motor ofl specified
in the table,

®Check the oil level.

Engine Qil
Grade: SE or 5F class
Viscosity: SAE T10W40, 10Ws0,
20W40, or 20WS0
Reguired Amount
When filter is not removed: 15L
When filter is remaved: 1.9 L



Oif Filter and Mounting Bolt Removal
sWith the motarcycle up on its center stand, place an oil

pan beneath the engine,

slnscrew the il filter mounting bolt and drop out the
filter.

oTake off the oil fence, and then holding the filter
stoady, turn the mounting bolt to work the filter free
and take the filter off the bolt.

sRemove the flat washer and spring, then pull the filter

cover off the bolt. .
#The oll filter bypass valve Is assembled in the mounting

bolt.

Oil Fifter and Mounting Bolt Instalfation Motes
#Check that the O-rings are in good condition.
%|f they are damaged, replace them with new ones.

0il Filter and Mounting Bolt Installation

. Mounting Balt (including Bypass Valve)
O-ring

. Filter Caver

Q-ring

Spring

. Washer

. Qil Filter

. Filter Cover

B R R e o

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

A, Turn the filter. B. Grommet

ENGINE LUBRICATION SYSTEM 6-7

e|nstall the oil filter and filter cover then tighten the
mounting bolt to the specified torgue (see Exploded
Wiew).

® A dd engine oil (see Oil Level Inspection),

Bypass Vaive Disassermbly

eRemove the oil filter. Oil draining is not necessary.
eDirive the retaining pin out of the filter mounting bolt.
sDrop out the spring and the bypass valve steel ball,

Bypass Valve Assernbly

#Drop the bypass valve steel ball into the filter mounting
bolt.

®Put the spring into the mounting bolt and compress it
beyond the small hole,

oDrive the retaining pin into the small hole 1o held the
spring.

#lnstall the oil filter.

Bypass Valve Cleaning and Inspection

sRemove the oil filter,

#Disassemble the bypass valve,

oC|ean the bypass valve parts in a high flash-point

solvent,

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

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

Relief Valve Removal
®Remove the clutch cover,
elinscrew the oil pressure relief valve from the crank-

A, Reliel Valve B. Primary Gear




6-8 ENGINE LUBRICATION SYSTEM

Relief Valve Installation Note

®4pply a non-permanent locking agent on the valve
threads, and tighten the valve to the specified torque
[see Exploded View).

R T T T T L L L] EEEN IR AR AR R YRTIITIT LT

Qil Pump

Qi Pump Removal

*Remove the clutch cover (see Clutch Cover Removal in
Clutch chapter).

®Femove the clutch (see Clutch Remowal in Clutch

chapter).
#Remove the oil pump mounting Allen bolts,

B. Oil Pump

A, Allen Balts

8Full the oil pump off the crankcase,

Oil Purnp Installation Notes

®#Fill the oil pump with engine oil for initial lubrication,

®#Apply a nonpermanent locking agent to the threads
ol the pump Allen bolts,

#When installing the oil pump, note the position of
the water pump shaft slot and turn the il pump shaft
so that the projection fits into the slot.

AL Water Pump Shaft
B. Oil Pump Shaft

C. Gil Pump

Oif Pump Disassembly

®Remove the oil pump.

®Remove the circlip with circlip pliers {special tool) an
the pump shaft end.

#Take off the gear Trom the shaft.

ellnscrew Lthe oil pump cover screws, and take off the
cover.

®Pull the oil pump shaft, washer, pin, inner rotor, and
outer rotor from the pump.

A, Circlip E. Washer H. Inner Rotar
B. Gear F. Pin |. Outer Rotor
C. Pump Cover G. Pump Shaft  |. Pump Body
D. Pin

Ol Pump Assembly Note
®4After completing the oil pump assembly, check that
the rotor shaft and rotor Lurn smoothly,

OF! Pressure Measurement

NOTE

off relief valve opening pressure measursment is nece-
ssary, measure the oil pressure before the engine is
wanmed up,

®Measure the relief valve opening pressure when the
engine is cold.

SRemove the oil passage plug,

Cinstall the oil pressure gauge and adapter (special
tools),



A, Qil Pressure Gauge: 57001-164
B. Adapter: 57001-1188
C. Plug

OSlarl the engine, and read the oil pressure gauge while
running the engine at various speeds. A normal relief
valve keeps the maximum oil pressure between the
specificd values.

Realiaf Valve Opening Pressura

430 ~ 590 kPa
(4.4 ~ 6.0 kg/cm? , 63 ~ 85 psi)

C&top the engine.

cRemove the oil pressure gauge and adapter,

Dlnstall the oil passage plug.

*|f the reading exceeds the standard by very much, the
relief valve is stuck In its closed position,

*If the reading is much lower than the standard, the
refief valve may be stuck apen, or there may be other
damage in the |ubrication system. Stop the engine
immediately and find the cause,

sfeasure the oil pressure at normal operating tem-
peralure.

OWarm up the enging, and then stop Lthe engine.

2Install the oil pressure gauge and adaptler as shown

dbove,
WARNING .

Cf the oil passage plug is removed while the engine is
warm, hot engine oil will drain through the oil passage;
take care against burns.

©5tart the engine again,

dRun the engine at the specified speed, and read the ol
pressure gauge.

*|f the oil pressure is significantly below the specifi-
cation, inspect the oil pump and relief valve.

Qil Pressure
More than 345 kPa (3.5 ka/em®, 50 psi)
@4 000 r/min {rpm}, 30°C {194"F} of cil temp.

ENGINE LUBRICATION SYSTEM &9

Al the oil pump and relief valve are not at fault, inspect
the rest of the lubrication system.

Oif Pump fnspection

#[isassemble the oil pump.

®isually inspect the oil pump body, outer and inner
rators, and covers,

*|f there is any damage or uneven wear, replace the oil
pump as an assembhbly.

Relief Valve Inspection

eRemove the relief valve,

#Check to see if the steel ball inside the walve sides
smoothly when pushing it in with a wooden or other
soft rod, and see if it comes back to its seat by valve
spring pressure,

NOTE

Sfnspect the valve in fts assembled state.  Disassembly
and assembly may change the valve performance.

*| [ any rough spots are found during above inspection,
wash the valve clean with a high flash-point solvent and
blow out any foreign particles that may be in the valve
wilh compressed air.

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

*|I' cleaning does not solve the problem, replace the
relief valve as an assembly. The relief valve is precision
made with no allowance fore replacement of individual
parts.
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Engine Removal/Installation
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1. Left-Hand Engine Bracket
2. Right-Hand Engine Bracket
T1: 32 N-m (3.3 kg-m, 24 ft-lh}

Special Tool
It Jeck: 57001-1238
il ©This toel may be used instead of the common tool,




Engine Removal/Installation
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Engine Removal
oDrain the engine oil {see Engine Oil Change in Engine
Lubrication System chapter),
eDrain the coolant {see Coolant Change in Cooling
System chapter),
sRemove the seats, side covers
#Remove the upper and lower fairings (see Frame
chapter) for engine removal,
sRemove the fuel tank (see Fuel Tank Removal in Fuel
chapter).
sRemaoave the following parts.
Muffler {see Mulller Remaoval in Engine Top End
chapter)
Engine Sprocket {see Engine Sprocket Remowal in
Final Drive chapter)
Throttle and Choke Cables
Clutch Cable
#Disconnect the wiring from the engine componcnts,
and free them from the clamps.
Starrer Motor Wire Terminal
Oil Pressure Switch Wire Terminal
Alternator Wire Connector
Pickup Coil Wire Connector
Side Stand Switch Wire Connector
Batrery Ground Wire Terminal
Meulral Switch Wire Terminal

©Be careful not to damage the radiator fins during
engine removal or installation.

ENGINE REMOVAL/INSTALLATION 7-3

AL Oil Pressure Switch Wire Terminal
B. Alternator Wire Connector

C. Pickup Coll Wire Cannector

[r. Side Stand Switch Wire Terminal
L. Neutral Switch Wire Terminal

®fRefore removing the engine, hald the carburetor
to the air cleaner duct with a string.

A, Carburetor C. Air Cleaner Duct

B. String

eRemove the engine bracket boll and take the both
bracket with mgnition coils afT the frame.

A Starter Motor Wire Terminal
B. Battery Ground Wire Terminal

AL Engine Bracket
B. Engine Bracket Bolt
C. Oil Pressure Switch Wire Connector
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eRemove the engine mounting bolts. Support the
engine before sliding out the engine mounting bolts.

A. Engine Brackts B. Jack

A, Engine Mounting Bolls

SRoute the wiring harness correclory  (see Wiring
Routing in General Informaiton chapter).

Engine nstallation
: ®Engine installation is the reverse of removal. Pay
| attention to the following item.
§ alnsert the lower engine mounting bolt first, while
supporting the engine. Then insert the upper mounting
bolt, and tighten the nuts loosely.

A. Upper Mounting Bolt B. Lower Mounting Bolt

| oBefore tightening the mounting bolts, install the engine
| brackets. When inserting the front engine mounting
bolt, use a jack under the engine ta lift the engine,
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Crankshaft/Transmission
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L : Apply non-permanent locking agent to the threads.
LG : Apply liquid gasket.

O : Apply engine oil,

M : Apply molybdenum disulfide grease.

. 3hift Drum Ball Bearing Holder

. Starter Clutch

. Shift Drum Pasitioning Bolt

. Meutral Switch

. External Shift Mechanism Return Spring Pin
. Drive Shaft

. Output Shaft

No o sl -
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T G : Apply grease.
E@)' ! Lh: Left-Hand Threads

%«? ©) T1: 12 N-m (1.2 kg-m, 104 in-Ib)
T2: 15 N-m (1.5 kg-m, 11.0 ftdb}
T3: 20 N-m (2.0 kg-m, 14.5 ft-Ib}
T4: 25 N-m {2.5 kg-m, 18.0 ft-Ib)
T5: 27 N-m (2.8 kg-m, 20 frb)
T6: 34 N-m {3.5 kg-m, 25 ft-lb}
T7: 69 N-m (7.0 kg-m, 51 ft-lb}
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-----------------------------------------------------------------------------

.............................................................................

Item Standard Service Limit
Crankshaft, Connecting Rods:
Connecting rod bend — e 0.2/100 mm
Connecting rod twist - 0.2/100 mm
Connecting rod big end side clearance 0.13 — 0.38 mm 0.50 mm
Connecting rod big end bearing
insert/crankpin clearance 0.031 — 0.069 mm 0.10 mm
Crankpin diameter: 29984 — 30.000 mm 2997 mm
Marking MNone 25.984 — 28.994 mm
&) 29,995 — 30.000 mm
Connecting rod big end bore diameter: 33.000 — 33.016 mm e
; None 33.000 — 32.008 mm
Marking
o 33.009 — 33.016 mm
Connecting rod big end bearing
insert thickness: White/Blue 1.490 — 1.494 mm ———
White/Black 1.485 — 1.490 mm -
White/Brown 1.480 — 1.485 mm - — -
Connecting rod big end bearing insert selection:
C;S;;ogifjr?eir:d Crank h:; r:k?r: st 1 Bearing Insert
Marking g Size Color Part Number
& None Blue 92028.1492
Ng‘e N;"" Black 92028-1493
Mone ] Brown 82028-1494
Crankshaft runout ——— 0.05 mm TIR
Crankshaft main bearing insert/
journal clearance 0.014 — 0,038 mm ** 0.08 mm
Crankshaft main journal diameter: 27 984 — 28.000 mm 27.96 mm

Marking

Marking

Crankcase main bearing bore diameter:

Crankshaft main bearing insert thickness:

None
1

8]
MNone

Blue
Black
Brown

27984 — 27.992 mm
27.993 — 28.000 mm
31.000 — 31.016 mm
31.000 — 31.008 mm
31.009 — 31.016 mm

1.499 — 1.503 mm
1.495 — 1.498 mm
1.481 — 1.485 mm

*The bearing insert for No. 2 journal has an oll groove.
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Item Standard Service Limit
Crankshaft main bearing insert selection:
Crankcase Main Crankshaft Main Bearing Insert®
Bearing Bore Journal Diameter
Diameter Marking Marking Size Color | Part Number Journal Nes.
- 92028-1488 1,3
E i 1 B
A & "o | 20281491 2
@] Mone ' 82028-1487 1.3
4 Black
] Mone 1 92028-1490 2
| 92028-1486 1.3
MNone MNone Blue 920251489 5
*The bearing insert for No. 2 journals have oil grooves.
Crankshaft side clearance 0.056 — 0.20 mm 0.40 mm
Transmission:
E Gear backlash 0—0.17 mm 0.25 mm
! Gear shift fork groove width 5056515 mm 5.3 mm
1 Shift fork ear thickness 4.9 —-50mm 4.8 mm
;: 5hift fork guide pin diameter 5.9 —-6.0 mm 5.8 mm
g Shift drum groove width 6.056 — 6.20 mm 6.3 mm
Balancer Shaft:
Balancer shaft bearing insert/
journal clearance 0.020 — 0.044 mm 0.08 mm
Balancer shaft journal diameter: 256.984 — 26.000 mm 25.96 mm
- MNone 25984 — 25.992 mm roi
| SR o 25.993 — 26.000 mm S
1 Balancer shaft bearing bore diameter: 29.000 — 29.016 mm SRR
Marki ' O 29.000 — 29.008 mm ——
arkin
9 None 29.009 — 29.016 mm —
Balancer shaft bearing insert selection:
Balancer Shaft Crankcase Balancer Bearing Insert
Journal Diamater Shaft Bore Diameter -
Marking Marking Size Color Part Number
&) O Brown 92028-1424
Q Mone
o ) Black 920281423
Mone Mone Blue 92023-1422
T P o G Bl 67001144

Special Tools

T I L T L L T T T TN N TR LR L TR R TR Y

Along with common hand tools and precision instru-
ment specialized tools are required for complete crank-
shaft/transmission servicing.
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Crankcase Splitting
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Crankcase Spiitting

®Remove the engine (see Engine Removal/Installation
chapter).

®5et the engine on a clean surface or, preferably, mount
it on an engine stand to hold the engine steady while

parts are being removed.
®Remove the water pipe and hose [cylinder rearward).

NOTE

off the engine is ro be mounted on an engine stand,
the upper crankcase half bolfts shown must be remaovad
before mounting the engine.,

1. Remaove this bolt first,

#Remaove the following parts from the engine.
Water Pump, Hose and Pipe (see Water Pump
Removal in Coaling System chapter)
Starter Motor Clutch Gear
il Pipe and Banjo Bolt
Starter Motor
Qil Pump [see Oil Pump Removal in Lubrication
System chapter)

sRemove the following parts enly if the crankshaft is to

be removed.

Cylinder Head Cover
Alternator Cover Plugs
Position the Crankshaft at Mumber 2 Cylinder's TDC
{compression stroke), and turn it clockwise about 90°
Alternator Rotor
Oil Hose Banjo Bolt
Camshaft Chain Tensioner
Camshafts (see Camshaft, Rocker Arm Removal in
Engine Top End chapter)
Rocker Arms
Cylinder Head [see Cylinder Removal in Engine Top
End chapter)
Cylinder [Cylinder Removal in Engine Top End
chapter)
Pistons (see Piston Removal in Engine Top End
chapter)

#Remaove the clutch only if the transmission drive shaft
assembly.
®Remove the neutral positioning bolt.

A, Neutral Positioning Bolt

#Remove the oil pressure switch lead terminal, pressure
switch and oil hose,

#Remove the neutral switch.

®Remaove the external shift mechanism.

#femove the chain guide lever bolt and take the stopper
plate, guide lever, guide, and spacer as a set.

C. Guide Lever
0. Stopper Plate

A. Chain Guide
B. Lever Bolt

#Remove the upper crankcase half balts (4 or 2 if 2 were
removed just after engine removal).

#Turn the engine upside down.

#Remove the oil filter mounting bolt, oil filter, and large
O-ring.

#Remave the oil screen cover and screen if necessary.

#Remove the 6 mim and 8 mm lower crankcase half
bolts, ply the two points shown to split the two crank-
case halves apart, and lift off the lower crankcase half.



AL B mm Bolts B. & mm Balts

A, Ply Point

Crankcase Assembly

NOTE

oThe upper and lower crankcasze halves are machined at
the factory as an assembly, so the crankcase halves
must be replaced as a sat.

#hssembly is the reverse of splitting. Be careful of the
following iterns,

oWith a high flash-point solvent, clean off the mating
surfaces of the crankcase halves and wipe dry.

OWhen installing the output and drive shafts, the crank-
case sel pins must go into the holes in the needle
bearing outer races, and the set rings must fit into
the grooves in the ball bearings,
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Set Pins and Set Rings Installation

; SN
\Lrjf.'"f
!

\J

l. Set Pins
2. Set Rings
3. Upper Crankcase Half

Make sure the crankcase set pins are properly aligned to

avoid damage to the crankcases upon installation.
oDon't use usual set pins because the set pins of this

model are different from usual pins. They are hollow
and also used to pass oil, If you use usual pins by
mistake, the engine always seizes.

oCheck that the knack pins (2} are in place.

2Apply a little engine ol 1o the transmission gears, hall
bearings, shift drum, and crankshaft main bearing

inserts.
SApply liauid gasket to the mating surface of the lower

crankease hall,
CAUTION

Clf liguid gesket adheres to any areas not indicated, the
engine oil passages may be obstructed, causing angine
seizure,

Liquid Gasket Applied Area @

1. Lower Crankcase Half
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oCheck to see that the shift drum is in the neutral
position, that is, the projection at operating plate is
seen from neutral switch hole at the upper crankcase
half.

AL Meutral Switch Hole
B. Projection

C. Operating Plate
0. Upper Crankcase Half

CWhen fitting the lower crankcase half an the upper

crankcase half, cach shift fork must fit in its gear
groove.

CLoosely tighten all lower crankcase half bolts to a snug
fit.

SFallowing the seguence numbers on the lower crank-
case half, tighten the 8 mm bolts first to about one half
of the specified torque, and finally to the specified
lorgue in the same sequence (see Exploded View),

Lower Crankcase Half Bolts Tightening Orcler

. MB x 72 mm

. Mé x 38 mm

. ME x 90 mm

. M6 x 60 mm

M6 % 135 mm

. M6 x 85 mm [Copper Washer)

o b b —

Upper Crankcase Half Bolts

2

1. MG x 85 mm
2. M6 x 60 mm {Copper Washer)

STighten the 6 mm bolts on the upper crankcase half to
the specified torgue (see Exploded View).

CTighten the 8 mm bolts on the lower crankcase half to
the specified torque (see Exploded View).

®Afier  Lightening all crankcase balts, check the
following items,

CDrive shaft and autput shafi turn freely.

“While spinning the output shaft, shift the transmission
smoaothly from 1st to 6th gear, and back.

©Unless the output shaft is turning, the transmission
cannot be shifted to 2nd gear or other higher gear
positians,

Crankcase Exchange

*|{ crankcase is damaged, replace it with new ane.

#Remove the crankcase parts from the damaged case,
and install il to the new case. Pay allention to the
fallowing items.

2When installing the oil passage plug must be inserted as
shown.

Qil Passage Pipe Installation

. Lower Crankcase Half
. Oil Passage Pipe

. Press

. Small Hall (Up)

. §lit [Horizontal)

e LD R —



Crankcase Parts

eFit the ol passage O-ring on the breather body.

. Upper Crankcase Half
. Knock Pin
. Lower Crankcase Half

. Qering

Set Ring

. D-ring
. Ol Passapge Plug

Breather Body

. Oering

. il Passage Pipe
. Gl Scal

. Cil Seal

. Gasket

. Drain Plug
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Broather Body Installation

¢ —@”

s
i)

1. Breather Body

2. O-ring

3. Upper Crankcase Half
4

5

. Crankcase Side
. Bolt

SApply a non-permanent locking agent to the thread of
the breather bolts, and tighten them.

Crankshaft/Connecting Rods

CELEEEE LT L T T R R R T E DR T T Y

Crankshaft Removal

®Remove the engine,

®Remove the cylinder head, cylinder and pistons.
a5nlit the crankease (see Crankease Splitting).
#Take the crankshaft out of the upper crankcase,

Crankshaft Instalfation Notes

8|f the crankshaft or bearing inserts are replaced with
new ones, check the clearances with plastigage to be
sure the correct bearing inserts are installed.

®Align the timing mark on the balancer drive gear with
the timing mark on the balancer gear.

Replace the O-ring with new ones, it deteriorated or A. Balancer Drive Gear  C. Marks Aligned
damaged. The flat side of the Q-ring must Tace down. B. Balancer Shaft Gear
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#Apply engine oil to the main bearing inserts.

Connecting Rod Removal
#Remove the crankshaft,
| #Make and record the locations of the connecting rods
and their big end caps so that they can be reassembled
in their original positions.
®Remove the connecting rod big end cap nuts, and take
off the connecting rod and cap with the bearing inserts,

" A, Connecting Rod
B. Big End Cap

C. Bearing Inserts

OTe prevent damege to the crankpin surfaces, do not
allow the big end cap bolts to hit them.

Connecting Rod Installation Notes

*To minimize vibration, a pair of connecting rods should
have the same weight mark. The weight mark is
indicated by a capital letter, and is stamped on the
connecling rod big end.

Weight Mark Location

1. Big End Cap
2. Connecting Rod
3. Weight Mark, Alphabet

*If the connecting rods or bearing inserts are replaced
with new ones, check clearance with plastigage before
assembling engine o be sure the correcting bearing
inserts are installed,

®Apply engine oil Lo the bearing inserts,

Cranksharft/Connecting Rod Cleaning

sAfier removing the connecting rods from the crank-
shaft, wash them with a high flash-point solvent,

#Blow the crankshaft oil passage with compreassed air to
remove any foreipgn particles or residue that may have
accumulated in the passages.

Connecting Rod Bend

shieasure connecting rod bend.

2Remove the connecting rod big end bearing inserts, and
reinstall the connecting rod big end cap.

CSelect an arbor of the same diameter as the connecting
rod big end, and insert the arbor through the con-
necting rod big end.

O%elect an arbor of the same diameter as the piston pin

"and at least 100 mm long, and insert the arbor through
the connecting rod small end.

20n a surface plate, set the hig-end arbor on V blocks.

OWith the connecting rod held vertically, use a height
gauge to measure the difference 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 Rod Bend

Service Limit: 02/100 mm

Connecting Rod Bend Measurement




Connecting Rod Twist

ehMeasure connecting rod twist.

cWith the bigend arbor still on V hlocks, hold the con-
necting rod horizontally and measure the amount that
the arbor varies from being parallel with the surface
plate over a 100 mm length of the arbor 1o delermine
the amount of connecting rod twist.

*|1 the connecting rod twist exceeds the service limit,
the connecting rod must be replaced,

Connacting Rod Twist

Sarvica Limit: 0.2/100 mm

Connacting Rod Twist Measurement

Connecting Rod Big End Side Clearance

#Measure cannecting rod big end side clearance.
Slnsert a thickness gauge between the big end and either
crank web to determine clearance.

Connecting Rod Big End Side Clearance

Standard: 0.13 - 0.38 mm
Servica Limit: 0.60 mm

M. Connecting Rod B. Thickness Gauge

*|f clearance exceeds the service limit, replace the con-
necting rod with a new one and then check clearance
again, |f clearance is too large after connecting rod
replacement, the crankshaft also must be replaced,
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Connecting Rod Big End Bearing
Insert/Crankpin Wear
Bearing insertferankpin wear is measured using a
plastigage (press gauge), which Is inserted into the
clearance to be measured. The plastigage indicates the
clearance by the amount it is compressed and widened
when the parts are assembled,
#Measure the bearing insertfcrankpin clearance,
oRemove the cannecting  rod hig end caps and wipe
each bearing insert and crankpin surface clean of ail,
oCut strips of plastigage to bearing Insert width, and
place a strip on the crankpin for each connecting rod
parallel to the crankshaft so that the plastigage will be
compressed between the crankpin and the bearing
insert,
Olnstall the conhecting rod big end caps and tighten the
big end cap nuts to the specified torque (see Exploded
View].

NOTE

CDo not turn the crankshaft and/or connecting rod
diiring clearance measurement,

CRemove the connecting rod hig end caps, and measure
the plastigage width to determine the bearing insert/
crankpin clearance,

A. Crankpin B. Plastigage

Connecting Rod Big End

Bearing Insert/Crankpin Clearance
Standard: 0.031 — 0.059 mm
Service Limit:  0.10 mm

*If clearance is within the standard, no bearing replace-
ment is required,

*|f clearance is between (L.05% mm and the service limit
(0,10 mm}, replace the bearing inserts with inserls
painted white/blue, Check insert/crankpin clearance
with plastigage. The clearance may exceed the
standard slightly, but it must not be less than the
minimum in order to avoid bearing seizure.

*|f clearance exceeds the service limit, measure the
diameter of the crankpins,
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Crankpin Diameter
Standard: 32.984 — 33.000 mmm
Service Limit: 32.97 mm

*|f any crankpin has worn past the service |limit, replace
the crankshaft with a new one.

*|f the measured crankpin diameters are not less than
the service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on il

Crankpin Diameter Marks

None: 32.984 — 32.982 mm
O o 32.993 — 33.000 mm

Crankpin Dia. Mark Location

1. Crankpin Diameter Marks “0"' ar None

®Put the connecting rod big end caps on the rods and
tighten the nuts to the specified torque (see Exploded
View).

shicasure the inside diameter, and mark each connecting
rod big end in accordance with the inside diameter,

NOTE

aThe mark alfready an the big end should coincide with
the measurement,

Connecting Rod Big End Inside Diameter Marks

None: 36.000 — 36.008 mm
O 36.009 — 36.0716 mm

Connecting Rod Mark Location

1. Big End Cap
2. Connecting Rod
3. Diameter Mark
0" Mark or No Mark

eSelect the proper bearing insert in accordance with the
combination of the connecting rod and crankshaft
coding.
e|nstall the new insert in the connecting rod and check
insert/crankpin clearance with plastigage.

Bearing Inzert Selection

Con-rod Big End | Crankpin Bearing Insert
Baore Diameter | Diameter—— -
Marking Marking Size Color | Part Number
O None | White/Blue | 92028-1429
2 £ White/Black | 92028-1430
Mone Mone
MNone O White/Brown| 92028-1431

Bearing Insert Size Mark Location

2. Color Size Mark

1. Bearing Insert

Crankshaft Runout

eMeasure the crankshaft runout.

&gt the crankshaft in a Mywheel alignment [ig or on 'V
hlocks.

OSet a dial gauge against the center journal.




STurn the crankshaft slowly to measure the runout. The
difference between the highest and lowest dial gauge
readings (TIR) is the amount of runout,

*|f the measurement exceeds the service limit, replace
the crankshaft,

Crankshaft Runout

Service Limirt: 0.05 mm TIR
Crankshaft Runout
r=Ar] e
B

o

A
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Crankshaft Main Bearing Insert/Journal Wear
Bearing insertfjournal wear is measured using a

plastigage {press gauge), which is Inserted into the
clearance to be measured. The plastigage indicates the
clearance by the amount it is compressed and widened
when the parts are assembled,

#Measure the bearing insertfjournal clearance,

o5plit the crankcase and wipe each bearing insert and
journal surface clean of oil,

2Cut strips of plastigage to bearing Insert width, and
place a strip on each journal parallel to the crankshaft
so thal the plastigage will be compressed between the
jaurnal and the bearing insert.

nstall the lower crankcase half, and tighten the case
bolts Lo the specified torque (see Exploded View).

NOTE
G0 not turn the crankshaft during clearance measure-

ment,

“Remove the lower crankcase half and measure the
plastigage width to determine the bearing insert/journal
clearance,

1. Jaurnal 2, Plastigage
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Crankshaft Main Bearing Insert/Journal Clearance

Standard: 0.014 — 0.038 mm
Service Limit: 0.08 mm

*|f clearance is within the standard, no bearing replace-
ment is required.

*|f clearance is between 0.038 mm and the service limit
(0.08 mm), replace the bearing inserts with inserts
painted blue. Cehck insert/journal clearance with
plastigage. The clearance may exceed the standard
stightly, but it must not be less than the minimum in
order to avoid bearing seizure,

*®|f clearance exceeds the service limit, measure the
diameter of the crankshaft main journal,

Crankshaft Main Journal Diameter

Standard: 29.984 - 30.000 mm
SBervice Limit: 29.96 mm

*IF any Journal has worn past the service limit, replace
the crankshaft with a new one.

*If the measured journal diameters are not less than the
service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on it.

Crankshaft Main Journal Diamater Marks

MNona: 20,984 — 29.992 mm
1 29.993 — 30.000 mm

#Put the lower crankcase half on the upper crankcase
hall without bearing inserts, and tighen the case to the
specified torque and  sequence (see Crankcase
Assembly ).

®leasure the main bearing bore diameter, and mark the
upper crankcase hall in accordance with the bore
diameter,

Crankshaft Journal Dia. Mark Location

[ 5
1
= <

]:'Jue

J

1. Crankshaft Main Journal Diameter Marks
"1 ar None

NOTE

The mark already on the upper crankcase half should
coincide with the messurement.
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Crankcase Main Bearing Bore Diamater Marks

o 33.000 — 33.008 mm
Nona: 33.009 — 33.016 mm

Crankcase Mark Location (Crankshaft)

7

1. Crankcase Main Bearing Bore
Diameter Marks 0" or Mone

#5clect the proper bearing insert in accordance with the
combination of the crankcase and crankshaft coding.

®lnstall the new insert in the crankcase and check insert/
journal clearance with plastigage.

Bearing Insert Size Mark Location

2. Colar Size Mark

1. Bearing Insert

Baaring Insert Salection

Crankshaft Side Clearance

#Measure crankshalt side clearance,

Slnsert a thickness gauge between the No.x crankcasc
main jurnal and the crank web to determine clearance,

*If the clearance exceeds the service limit, replace the
crankcase halves as a set.

NOTE

aThe wupper crankcase half, lower crankcase half, are
machined at the factory as an assembly, so they must
be replaced as a set.

Crankshaft Side Clearance
Standard : 0.05 — 0.20 mm
Service Limit: 0.40 mm

A, Crankshafi

B. Thickness Gauge

Crnnklcase Main Crankshmft Main Bearing Insert
Bearing Bore Journal Diameter . - .
Diameter Marking Marking Size Color Part Mumber Journal Nos,

41 G e

O 1 Brown Zalag41s !

92028-1421 2
] Mone ga028-1417 1,3

Black

Mone 1 QI028-1420 2
Mon MNone Blue S0 1410 13

92028-1419 2
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Balancer

Balancer Removal

85plit the crankcase,

#Pull the balancer shaft with the balancer gear out of
the crankcase.

Balancer Installation Notes

8Apply oil to the inside of the balancer shalt bearing
insert,

®Align the timing mark on the balancer gear with the
timing mark on the balancer drive gear of the crank-
shaft,

A, Timing Mark
B. Balancer Gear

C, Balancer Drive Gear

Balancer Shaft Bearing Insert/Journal Wear
Bearing insertfjournal wear is measured using a

plastigage (press gauge), which is inserted into the
clearance 10 be measured. The plastigage indicates the
clearance by the amount it is compressed and widened
when the parts are assembled.

#Measure the bearing insert/injournal clearance.

o5plit the crankcase and wipe each bearing insert and
journal surface clean of oil.

oCut strips of plastigage to bearing insert width, and
place a strip on each journal parallel to the balancer
shaft so that the plastigage will be compressed between
the journal and the bearing insert,

Clinstall the lower crankcase half, and tighten the case
bolts to the specified torque (see Exploded View).

NOTE

of0a not e the balancer shaft during clearance meas-
urement,

ORemove the lower crankcase half and measure the
plastigage width to determine the bearing insertfjournal
clearance.
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1. Journal .'2. Plastigage

Balancer Shaft Bearing Insert/Journal Clearance
Standard: 0.020 — 0.044 mm
Service Limit: 0.08 mm

*If clearance is within the standard, no bearing
replacement is required.

*|f clearance is between 0.044 mm and the service limit
{0.08 mm]}, replace the bearing inserts with inserts
painted blue. Check insert/journal clearance with
plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure,

*If clearance exceeds the service limit; meausre the
diameter of the balancer shaft journal.

Balancer Shaft Journal Diameter
Standard: 25.984 — 26.000 mm
Service Limit: 25,96 mm

*|f either journal has worn past the service limit, replace
the balancer shaft with a new one.

*|f the measured journal diameter is not less than the
service limit, but does not coincide with the original
diameter markings on the balancer shaft, write new
marks on it.

Balancer Shaft Journal Diameter Marks

None: 25.984 — 25,994 mm
O 25.985 — 26.000 mm

Balancer Shaft Mark Location

—

—

1.

s

-
AL

1. Journal Diameter Marks
O ar None
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#Put the lower crankcase half an the upper crankcase
half without bearing inserts, and tighten the case balts
to the specificd torque and sequence (see Crankcasc
Assemnbly),

shfeasure the main bearing inside diameter, and mark
the upper crankcase half in accordance with the inside
diameter,

NOTE

OThe mark already on the upper crankcase half should
almost coincide with the measurement.

Crankcase Bearing Inside Diametar Marks

8 3 29.000 — 29.008 mm
MNone: 29,009 — 29.016 mm

Crankecase Mark Location (Balancer Shaft)

.

1. No. 1 Journal

2. Na. 2 Jaurnal

®5elect the proper bearing inscrt in accordance with the
combination of the crankcase and crankshaft coding.

®|nstall the new insert in the crankcase and check insert/
journal clearance with plastigage.

Balancer Shaft Mark Location

2. Color Size Mark

1. Bearing Insert

Bearing Insert Selection

Crankcase Balancer Shaft Bearing |nsert
Bearing Inside | Journal Dia- Size | o
Diameter Mark| meter Mark | Color Part Number
o O Brown | 92028.1424
MNone Mone Blue | 92028-1422
Mone
g = Black | 92028-1423
None 8]
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Starter Motor Clutch

....... R R R B RN N RN R AR RN EE AR R REEEE AR EEES A A RR AR EEARREY

Starter Motor Clutch Removal

#Drain the engine oil,

#Drain the coolant [see Coolant Draining in Cooling
System chapter).

oPull the water pipes off the water pump (see Water
Pump Remaoval in Cooling System chapter).

A, Water Pipes

B. Alternator Cover

sRemove the alternator cover.

eRemove the alternator rotor (see Allernator Rotor
Removal in Electrical chapter).

ePull the starter motor idle gear and shaft out of the
crankcase.

eRemove the woodruff key, thrust washer, and stater

maotor clutch gear from the crankshaft end,

e A e
A, Alternator Rotor E. Thrust Washer
B. Starter Motor Clutch  F. Starter Matar Clutch Gear
C, Woodruff Key G, Starter Maotor ldle Gear
[. Crankshaft End H. 5haft



Starter Motor Clutch fnstalfation Notes

sApply a molybdenum disulfide grease to the inside of
the starter motor clutch gear.

®Check that the starter motor clutch rollers {3) are in
place,

A Rollers
B. Starter Motor Cluteh

C, Alternator Rotor

®Put the alternator rotor (with starter motaor cluteh) by
rotating the starter mator clutch gear counterclockwise.

Starter Motor Clutch Disassembly

#Remove the alternator cover.

#Remove the alternator rotor [see Alternator Rotor
Remaval in Electrical chapter).

sHolding the alternator rotor steady, remave the Allen
bolts (3) to separate the rotar and starter mater clutch.

#Remove the Roller, Spring cap, and spring if necessary,

Starter Motor Clutch

1. Alternator Rotor

2. Starter Motor Clutch
3. Thrust Washer

4. Raller

5. Spring Cap

&. Spring

7. Allen Bolt

8. Starter Motor Clutch Gear
9. Crankshaft
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Starter Motor Clutch Assembly Note

*Apply a non-permanent locking agent to te thread of
the starter motor clutch Allen balts (3], and tighten the
bolts to the specified torque {see Exploded View),

Starter Motor Clutch Inspection

®Drain the engine oil.

8Drian the coolant (see Coolant Draining in Cooling
System chapter),

#Pull the water pipes off the water pump,

#Remove the alternator cover.

#Remove the starter motor idle gear and shaft fram the

crankcase.
®lurn the starter motor clutch gear by hand.  The

starter motor clutch gear should turn clockwise freely
but should not turn counterclockwise,

A Locked
B. Turn Freely,

C, Starter Motor Clutch Gear

*If the starter motor clutch does not operate as it should
ar if it makes noise, g0 to the next step,

®Disassemble the starter motor clutch, and visually
inspect the cluich parts: springs, spring caps, roliers,
and gear,

*|f there is any worn or damaged part, replace it.
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Transmission
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External Shifr Mechaniem Removal Note

sBefore removing the shift lever off the shift shaft,
mark the position of the lever on the shift shaft so that
it can be installed alter in the same position,

External Shift Mechanism Removal

sBemove the shift lever holt and pull the lever off the
shift shaft end.
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A Shift Lever B. Shift Shaft A. Pedal Position [, Rear Locknut
|18 eRemove the clutch (see Clutch Removal in Clutch B biont Leckais ok ne
B C. Rod F. Almost Parallel
1 chapter).
i ehove the shift mechanism arm and avershift limiter out

of their positions on the end of the shift drum, and pull
out the shift shaft with the arm, pawl spring and return

spring.

.

A Pawl Spring C. Overshift Limiter
B. Return Spring D Shift Mechanism Arm

oAdd engine oil [see Enginc Oil Level Inspection in
A Owershilt Limiter E. Shift Shaft Lubrication System chapter],

B. Shift Drum F. Return Spring Boll i : ;
C. Shift Mechanism Arm G, Return Spring External Shift Mechanism Inspection
®E xamine the shift shaft for any damage.

0. Pawl Spring
o L e i

| Exterrial Shift Mechanism Instalfation Notes

| ®Check that the return spring and pawl spring are
I properly fitted on the mechanism, install the external
i shift- mechanism, and place the shift mechanism arm
5 and overshift limiter on the shift drum pins,

eGrease the body of the pedal mounting bolt.
g = The standard shift pedal position is about 30 mm lower
| than the top of the footpeg with the shift levers
|1 parallel to each other, )
; “1f necessary, adjust the pedal position from the stand-
| ard position to suit you as follows,
| #lLoosen the front and rear rod locknuts. The front
{ locknut has left-hand threads,
| ®Turn the rod to adjust the pedal position.

I ®Tighten the locknuts securely. A, Shift Mechanism Arm D. Return Spring
[ B. Owvershift Limiter E. Shift Shaft
C. Pawl Spring F. Splines

oCheck the shift shaft for bending or damage to the
splines.



#|f the shaft is bent, straighten or replace it. Il the
splines are damaged, replace the shaft.

OCheck the return spring and pawl spring for breaks or
distortion,

lf the springs are damaged in any way, replace them,

oCheck the shift mechanism arm and overshift limiter
for distortion.

lf the shift mechanism arm or overshift limiter is
damaged in any way, replace the shift shaft.

®Check that the return spring pin is not loose,

*|f it is loose, unscrew it, apply a non-permanent locking
agent Lo the threads, and tighten it to the specified
torgue (see Exploded View).

oYisyally inspect the shift drum pins, pin holder, and
pin plate,

*|f they are badly worn ar if they show any damage,
replace them.

Transmission Shaft Removal

#Remove the engine.

®5plit the crankcase,

&Take out the drive and output shaft assemblies.

Transmission Shaft [nstaflation

sWith a high flash-point salvent, clean off the outer
circumferences of the transmission ball bearings and
needle bearing housings, and wipe dry.

#Check to see that the set rings and set pins are in
place in the transmission bearing housings and blow the
oil passages in the bearing housings clean with com-
pressed air.

#|nstall the drive and output shaft assemblies in the
upper crankcase half.

OThe bearing set pins and rings must match properly
with the holes or grooves in the bearing ouler races.
When they are properly matched, there is no ¢learance
between the crankcase and the bearing outer races.

sAssemble the crankcase.

#[nstall the engine.

Drive Shaft Disassernbly
#Remove the engine.

#Remove the clutch.

®5plit the crankcase.

8Take out the drive shaft assembly.

Drive Shaft

MEE B @
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. Bearing Outer Race
. Circlip

. Meedle Bearing

. Thrust Washer

. 2nd Gear

. Circlip

. Toothed Washer

. Fop Gear

Toothed Washer
Circlip

. 3rd, 4th Gear

. Circlip

. Washer

. 5th Gear

. Drive Shaft {1st Gear)
. Ball Bearing

_\
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Drive Shaft Assembly Notes

®Replace any cirelips that were removed with new ones,

#Always install circlips so that the opening is aligned
with a spline groove, and install toothed washers so
that the teeth are not aligned with the circlip opening.

Circlip and Toothed Washer Installation

1. Circlip
2. Toothed Washer
3. Groove

Output Shaft Disassembly
eRemaove the engine.

o5plit the crankcase,

®Take cut the output shaft assembly,
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: Output Shaft

b4

1. Caollar 11. 3rd Gear
I 2. Ball Bearing 12. Toothed Washer
i 3. Qutput Shaft 13, Cirelip
i 4. 2nd Gear 14, Steel Ball
| 5. Toothed Washer 15. 5th Gear
] 6, Circlip 16. 1st Gear
[ 7. Top Gear 17. Thrust Washer
8. Circlip 18, Needle Bearing
9. Toothed Washer 19. Bearing Quter Race
10, 4th Gear

®The 5th gear has three steel balls assembled into it for

the positive neutral finder mechanism. To remove this
gear from the 5th gear, guickly spin the shaft in a
vertical position while holding the 3rd gear, and pull
off the 5th gear upwards.

A, 5th Gear

Output Shaft Assembly Motes

®When installing the 5th gear and steel balls, do not
apply grease to the balls to hold them in place. This
will cause the positive ncutral finder mechanism to
malfunction.

®® D OQ DEBRES Wi

A, 5th Gear
B. Stec| Balls

C. Recess

#Replace any circlips that were removed with new ones,
o8 ways nstall circlips so that the opening is aligned
with a spline groove, and install toothed washers so
that the teeth are not aligned with the circlip opening.

Shift Drum and Fork Removal

®Remoeve the engine (see Engine Removal in Engine
Removal/Installation chapter],

®5plit the crankcase (see Crankcase Splitting).

oRemave the neutral positioning bolt and take off the
washer, spring, and pin from the crankcase,

e®Remove the shift drum holding plate bolts [2) and take
the plate out of the shift drum and shift rod,

A, Shift Drum
B, Shift Rods

. Holding Plate
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Neutral Positioning Bolt ®Pyll the shift drum out of the upper crankcase half,

Shift Drum and Fork Installation

&|nstallation is the reverse of removal. MNote the
following.

oCheck to see that the operating plate pin is in place, fit
the operating plate anto the end of the shift drum, and
instal| the circlip.

NOTE

ci¥hen instalfing the opersting plate, the profections face
toward the outside.

1. MNeutral Positioning Bolt 4. Pin

2. Gasket 5. Upper Crankcase Half

3. Spring

#Pull the shift rods off the right side of the crankcase,
and take off the shift forks,

e

A, Operating Plate Pin C. Projection
B. Operating Plate

C5el the shift drum in neutral position as shown.,

&, Shift Fork (Drive) C. 5Shift Rads Meutral Position
B. Shift Forks {Output)

&Pyl cut the shift drum about half,
sRemove the operating plate circlip and operating plate.

Shift Drum

. Meutral Positioning Bolt
. Gasket

. Spring

Pin

. Meutral Switch

1. Shift Drum 3. Operating Plate Pin
2. Operating Plate 4. Circlip

LA L0 ] =
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SApply a little engine oil to the shift rod and shift fork
fingers. Insert the shift rad, running it through the
shift forks, fitting each shift fork guide pin into the
shift drum groove. The output shaft shift forks are
identical.

Shift Forks Installation

T

1. Shift Fork (Drive Shaft)
2, Shift Forks [Qutput Shaft)

,[ aInstall the shift drum holding plate as shown.

Shift Drum Holding Plate Installation

1. Shift Drum

2. Circlip

3. Fit the plate end to the notch,
4. Halding Plate

5. Plate Bolts

cApply a non-permanent locking agent to the thread of
the plate bolts, and tighten them.

Shift Drum Disassembly Nate
ORemove the shift drum and the disassemble the drum
as shown,

Shift Drum Parts

. Circlip

. Operating Plate

Pin

. Shift Drum

Pin

. Bearing

Haolder

Pin

. Pin Plate

. Pin Plate Allen Bolt

SO@ AT

Y,

Shift Drum Assembly Notes

SThe shift drum pins (&) are identical.

CApply a non-permanent locking agent Lo the pin plate
bolt, and tighten it.

Gear Backiash

#Split the crankcase leaving the transmission in place,

#5c1 a dial gauge against the tecth on one gear, and move
the gear back and forth while holding the other gear
steady. The difference bewteen the highest and the
lowest gauge readings in the amount of backlash,

*Replace both gears if the amount of backlash exceeds
the service limit.

Gear Backlash

Standard:
Service Limit:

0 —0.17 mm
0.25 mm
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Gear Backlash Inspaction Gear Shift Fork Groove Width
Standard: 5.06 —5.15 mm
Sarvice Limit: 5.3 mm

1. Move hack and forth lightly
2. Hold steady,

Shift Fork Bending
eYisually inspect the shift forks, and replace any fork

that is bent. A bent fork could cause difficulty in Shift Fork Guide Pin/Shift Drum Groove Wear
shifting, or allow the transmission to jump out of gear eheasure the diameter of each shift fork guide pin, and
when under power. measure the width of each shift drum groove.
#*|[ the guide pin on any shift fork is less than the service
limit, the fork must be replaced.

Shift Fork Guide Pin Diameter
Standard: 5.9 — 6.0 mm
Service Limit: 5.8 mm

#|f any shift drum groove is worn over the service limit,
the drum must be replaced,

Shift Fork

Shift Fork/Gear Groove Wear

eMeasure the thickness of the shift fork ears, and
measure the width of the shift fork grooves on the
transmission gears.

*|f the thickness of a shift fork ear is less than the
service limit, the shift fork must be replaced.

1. Shift Fark Ears 3. Shift Fork

Shift Fork Ear Thickness 9. Shift Fark Guide Pin
Standard: 4.9 — 5.0 mm
Service Limijt: 4.8 mm

Shift Drum Groove Width

*1f a gear shift fork groove is worn over the service limit, Standard: 6.05 — 6.20 mm
the gear must be replaced. Service Limit: 6.3 mm
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A, Shift Drum Grooves

Gear Dog/Gear Dog Hole Damage

#Visually inspect the gear dogs and gear dog holes,

*Replace any gears that have damaged or excessively
worn dogs or dog holes,

Gear Dog/Dog Hole

1. Dog 2. Dog Hole

Eall and Needle Bearing Wear

oCheck the following ball bearings: drive shafl RH,
output shalt LH, and shift drum RH.

oSince the ball bearings are made to extremely close
tolerances, the wear must be judged by feel rather than
measurement. Clean cach bearing in a high flash-point
solvent, dry il (do nat spin the bearing while it is dry),
and oil it with engine ail.

2Spin the bearing by hand to check its condition.

*|f the bearing is noisy, does not spin smaathly, or has
any rough spots, replace iL

eCheck the following needle bearing: drive shaft LH,
and outpul shaft RH.

aThe rollers in a needle bearing normally wear very
little, and wear is difficult to measure.  Instead of
measuring, inspect the bearing for abrasion, color
change, or other damage.

*|f there is any doubl as to the condition of a needle
bearing, replace it
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----------------------------------------------------------------------------

----------------------------------------------------------------------------

W : Apply soap and water solution, or Rubber Lubricant,
G : Apply grease.

T1: 88 N-m (9.0 kg-m, 65 ft-lb)

T2: 110 N-m (11.0 kg-m, 80 frlb)
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............................................................................

Specifications
Item Standard Service Limit
Wheels:
Tire tread depth: Front 4.4 mm 1 mm
Rear 6.4 mm 2 mm Under 130 km/h (80 mph)
3 mm Over 130 km/h (80 mph)
' Stnadard tire; Front 100/80-16 505 TUBELESS
DUMNLOP KB30F e
. Rear 130/80-16 645 TUBELESS
DUNLOP K630 ”
' Load Air Pressure (when cold)
[ ] Front 200 kPa (2.0 kg/cm?*, 28 psi)
.; Tire air pressure Rear Up to 1520 N
; {155 kg, 342 |b) 2256 kPa (2.25 kg/em?®, 32 psi)
\ | Rim runout: Axial =it 0.5 mm
. Radial D 0.8 mm
.' ' Axle runout/100 mm: Under 0.05 mm 0.2 mm (0.7 mm : RL)
|

Bearing Driver Set: 67001-1129

............................................................................

| Bead Breaker Assembly: 570011072

Rim Protector: 57001-1063

_— Tire Iron: 570011073
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Wheels (Rims)

......................................... T LI Lttt m

Front Whee! Removal

eDisconnect the speedometer cable lower end.,

eRemave both mounting bolts for the brake caliper.
Support the caliper so that does not hang by its brake
hose.

A. Caliper Mounting Bolts  B. Speedometer Cable

eRemove the cotter pin, and loosen the axle nut.

AL Axle Mut

B. Cotter Pin

#llse a jack under the engine or other suitable means to
lift the front of the motorcyele.

#Pull out the axle to the right and drop the front wheel
out of the forks.

#®Remove the front wheel,

BﬁUTIDHE

CDo not lay the wheel down on the disc. This can
damage or warp the disc. Place blocks under the wheel
so that the dise do not touch the ground.

Front Whee! fnstallation
®install is the reverse of removal.

NOTE

Cinstall the speedormeter gear housing so that it Fits in
the speedometer gear drive notchies,

OFit the speedometer gear housing stop to the fork leg
stop, and check that the colfar s on the right hand sice
of the hub,

A, Collar

C. Housing Stop
B. Speedameter Gear Housing . Fork Leg Stop

aTighten the axle nut to the specified torque [see Ex-
ploded View),

#Replace the axle nut cotter pin with a new one,
®#Tighten the caliper mounting bolts to the specified
targque isee Exploded View in Brake chapter).
#Check the front brake.

Do not attempt to drive the motoreyela until a full
brake lever is obtained by pumping the brake lever
until the pads are against the dise. The brakes will not
function on the first application of the lever if this is
not done.

Rear Whee! Removal
slemove or loosen the following parts before rear wheel
removal.
Chain Cover [Remove)
Axle Mut Cotter Pin [Remove)
Tarque Link Nut (Loosen)
Chain  Adjusting Bolt Locknuts, Adjusting Botlts
[Full Loosen)
Dwive Chain (Full Loosen)
Axle and Axle Nut (Remove)
oPyll the drive chain toward the left, and remove the
rear wheel,



Right Side

A, Adjusting Balt
B. Locknut
C. Chain Adjuster

D. Torgue |.ink Nut
E. Torque Link

Left Side

A, Axle Nut D. Adjusting Balt
B. Chain Adjuster E. Axle
. |.ncknur F. Catter Pin

Do not lay the wheel on the ground with the disec
faging down, This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
ground,

Rear Whee! Installation

a|nstallation is the reverse of removal,

#B¢ carcful of the following items.

oAdiust the drive chain after installation {sce Drive
Chain Adjustment in Final Drive chapter}).

cTighten the axle nut te the specified torque [see Ex-
ploded Yiew),

aTighten the torgue link nut Lo the specified torgue (sce
Exploded View in Brake chapter).
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Wheel fnspection
If there is any doubt as to the condition of the whee|,

or if the wheel has received a heavy impact, check the

rim runout as follows:

sRemove the tire and support the wheel by the axle,
Set a dial gauge against the side of the rim, and rotate
the wheel to measure the axial runout. The difference
between the highest and lowest dial readings is the
amount of runout,

eS¢t the dial gauge against the outer circumference of
the rim, and rotate the wheel to measure radial runout.
The difference between the highest and lowest dial
readings is the amount of runout.

*IT rim runout exceeds the service limit, check the wheel
bearings first., Replace them if they are damaged.

*If the problem is not due to the bearings, the wheel
must be replaced. Do not attempl o repair a damaged
wheel.

Axial Runout

Service Limit: 05 mm
Radial Runout
Service Limit: 0.8 mm
Rim Runout
-
k_;'I i;f
I
| | 1. Radial Runaut
| 2. Axial Runout
|
—
¢ 3

Carefully inspect the wheel for small cracks, dents,
bending, or warping. |If there is any damage to the
wheel, it must be replaced,

J WARNING .

CNever attempt to repair a damaged wheel, If there is
any damage besides wheal bearings, the wheal must ba
replaced to insure safe operational condition.

If the rim has a scratch deeper than 0.5 mm andjor
across the rim-sealing surface, replace the wheel.




9-6 WHEELS/TIRES

Axfe Inspection

To measure axle runout, remave the axle, place it in
V blocks that are 100 mm apart, and set a dial gauge
on the axle at a point halfway between the blocks. Turn
the axle to measure the runout, The amount of runout
is the amount of dial variation.

If runout exceeds the service limit, straighten the axle
or replace it. If the axle cannot be straightened to
within service limit, or if runout exceeds the repair limit,
replace the axle,

Axle Runout/100 mm
Service Limit: 0.2 mm
Repair Limit: 0.7 mm

Axle Runout

o

100 mm

Whee! Balance

To chack the wheel balance:

®5upport the wheel so that it can be spun freely,

85pin the wheel lightly, and mark the wheel at the top
when the wheel stops,

Wheel Balance Check

1. Mark

®Repeat this procedure several times, |f the wheel stops
of its own accord in various positions, it is well
halanced,

To halance tha wheal:

#|f the wheel always stops in one position, provisianally
attach a balance weight on the rim at the marking using
adhesive tape.

#Rotate the wheel ¥ turn, and see whether or not the
wheel stops in this position, If it does, the correct
balance weight is being used.

*I[ the wheel rotates and the weight goes up, replace
the weight with the next heavier size. If the wheel
rotates and the weight goes down, replace the weight
with the next lighter size. Repeat these steps until the
wheel remains at rest after being rotated ¥ turn,

#Raotate the wheel another ¥ turn, and then another 4
turn to see if the wheel is correctly balanced.

#Repeat the entire procedure as many times as necessary
to achieve correct wheel balance,

#Permanently install the balance weights,

Wheel Balance Adjustment

1. Balance Weigtht
2. % Turn

L . |

Installation of Balance Weight:

#Check if the weight portion has any play on the blade-
and-clip plate.

*|f it does, discard it.

®|ubricate the balance weight blade, tire bead, and rim
flange with a soap and water solution or rubber
lubricant. This helps the balance weight slip onto the

rim flange.

CODo not lubricate the tire bead with engine oil or
gasoline because they will deteriorate the tire.

#|nstall the balance weight on the rim,

OSlip the weight on the rim flange by pushing
or lightly hammering the weight in the direction shown
in the figure,

©Check that the blade and weight seat fully on the rim
flange, and that the clip is hooked over the rim ridge
and reaches rim flat portion,

olf the balance weight has any play on the rim flange,
the blade andfor clip have been stretched. Replacs
the loose balance weaight,

2De not reuse used balance weights.



Balancer Weight
Part Number Weight [grams)
41075.1014 10
41075-1015 20
41075-1016 30

Installing Balance Weight

{a} Press or lightly hammer the weight in.

Rim Flange

Tire Bead

(b)Installation completed,

Ridge Weight
Y

Clip

Removal of Balance Waight:

{4)When the tire [s not on the rim,

®Fush the blade portion toward the outside with a
regular tip screw driver, and slip the weight off the rim
flange.

#Discard the used balance weight.

Removing Balance Weight {without tire on rim)

Push
=
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{b)When the tire is on the rim,

®Fry the Balance weight off the rim flange using a
regular tip screw driver as shawn in the figure.

Clnsert a tip of the screw driver between the tire bead
and weight blade until the end of the tip reaches
the end of the weight blade,

Push the driver grip toward the tire so that the
balance weight slip s off the rim flange,

#Discard the used balance weight,

Removing Balance Waight {with tire on rim)

Tire Bead
_—— Blade

L T T T e T I TIETTTI T T S REEENEsm R R R dmEREE EEE R R RS

Tire Removal

®Remove the wheel from the motoreyele (see Wheel
Removal), and remove the disc from the hub,

#lo maintain wheel balance, mark the valve stem posi-
tion on the tire with chalk so that the tire will be
reinstalled in the same position,

®Take out the valve core to let out the air,

A, Walve Core B. Chalk Mark
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#ubricate the tire beads and rim flanges on both sides
with a soap and water solution or rubber lubricant,
This helps the tire beads slip off the rim flanges.

CMNever lubricate with mineral il {engine oil) or gasoline
because they will cause deterioration of the tire,

®Break the beads away from both sides of the rim with
the bead breaker [special tool],

Tire Beads Brake

1. Bead Breaker: 57001-1072

elnstall the rim protectors (special wools) around the
valve stemn. Lubricate the tire irons and rim protectors
with a soap and water solution, or rubber [ubricant.

®5tep on the side of the tire opposite the valve stem,
and start prying the tire off the rim near the valve
stem with tire irons {special tools).

Tire Removal

1. Rim Protectors: 57001-1063
2. Tire Irons: 57001-1073

NOTE

OFor easier removal, always position the tire bead
opposite the valve stern in the rim well, and pry the tire
bead a little at a time.

“Ba careful not to scratch the inner liner and air sealing
surfaces of the rim and tire with the tire irons. A
scratched inner liner or sealing surface may allow air to
leak.

Air Sealing Surfaces

1. Air Sealing Surfaces
2. Inner Liner

®4fter removing the bead on one side, remove the other
bead from the same side,

#Remave the rim from the tire.

efemove the rim protectors from the rim.,

Tire Instaflation

#|nspect the rim and tire, and replace them if necessary.
#Clean the sealing surfaces of the rim and tire, and
smooth the sealing surfaces of the rim with a fine

emery cloth if necessary.
#Remove the air valve and discard it.

D Replace the air valve whenaver tha tira is replaced.
O Do not reuse the air valve.



Air Valve

1. Plastic Cap 4. Walve Stem
2. Valve Core 5. Walve Seatl
3, Stem Seal 6. Valve Opened

®|nstall a new air valve in the rim.

oRemaove the valve cap, lubricate the stem with a soap
and water solution, and pull the stem through the rim
from the inside out until it snaps into place.

i. Apply soap and water solution.
2. Pull the sterm out.

CDo not use engine oil or petroleum distillates to
lubricate the stem because they will deteriorata the
ruhber.

#Apply a soap and water solution, or rubber lubricant
1o the rim flanges, rim protectors, tire beads, and tire
iranms.

#Check the tire rotation mark on the tire and install it
on the rim accordingly.

NOTE

oThe direction of the tire rotation is shown by an arrow
on the tire sidewall.
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A, Rotation Mark [Arrow)

B. Balance Mark {Yellow Paint)

eFosition the tire on the rim so that the valve is at
the tire balance mark (the chalk mark made during
removal, or the vellow paint mark on a new tire).

®By hand, slide as much as possible of the lower side of
the tire bead over the rim flange, starting at the side
opposite the valve,

oFit the rim protectors and tire irons to install the

remaining part of the tire bead which cannot be

installed by hand. For easy tire installation, position

the parts of the bead which is already over the rim

flange in the rim well,

NOTE

CTe prevent rim damage, be sure to place the rim
Protectors at any place the tire irons are applied.
#lnstall the other side of the tire bead onto the rim In

the same manner.

®[ubricate the tire. beads and rim flanges with a soap

and water solution or rubber lubticant to help seat
the tire beads in the sealing surfaces of the rim while
inflating the tire,

eCenter the rim in the tire beads, and inflate the tire

with compressed air until the tire beads seat in the

sealing surfaces.
WARNING

CBe sure to install the valve core whenever inflating
the tire, and do not inflate the tire to more than
390 kPa (4.0 kg/em®, 57 psi). Overinflation can
explode the tire with possikility of injury and loss of
life.

eCheck to see that the rim lines on hoth sides of the
tire sidewalls are parallel with the rim flanges,

Rim Line

1. Rim Line
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#|f the rim flanges and tire sidewall rim lines are not
paralicl, remove the valve core, Lubricate the rim
flanges and tire beads. Install the valve core and inflate
the tire again.

#After the tire beads seat in the rim flanges, check for
air leaks., Inflate the tire slightly above standard in-
flation. LUse a soap and water solution or submerge
it, and check for bubbles that would indicate leakage.

®Adjust the air pressure to the specified pressure (see
Tire Inspection).

®install the brake disc,

s Adjust the wheel balance (see Wheel Balance).

Tire fnspection
As the tire tread wears down, the tire becomes more
susceptible the puncture and failure. An accepted
estirnate is that 20% of all tire failures occur during the
last 108 of tread life {90% worn}, So it is false economy
and unsafe to use the tires until they are bald.
elemove any imbedded stones or other foreign particles
from the tread.
®Yisually inspect the tire for cracks and cuts, replacing
the tire in case of bad damage. Swelling or high spots
indicate internal damage, requiring tire replacement,

®Measure the tread depth at the center of the tread with
a depth gauge. Since the tire may wear unevenly, take
measurements at several places,

*|f any measurement is less than the service limit,
replace the tire,

Tire YWWear Inspection

1. Depth Gauge

Tire Tread Depth

Frant
Standard 4.4 mm
Service Limit 1 mm
Rear
Standard 6.4 mm
Servies Limit 2 mm Up 1o 130 km/h {80 mphj)

3 mm Over 130 km/h (B0 mph)

OTo ensure safe handling and stability, use only the re-
commended standard tires for replacement, inflated to
the standard pressure.

NOTE

uCheck and bafance the wheel when a tire is replaced

with a new one.

Standard Tires[Tubeless]:

Front
100/80-1
DUMLOP K830F DUNLOP K830
Tire Air Pressure {when cold}
Front 200 kP2 (2.0 kgfem®, 28 psi)
Rear up to 155 kg {342 ib):
225 kPa (2.25 kgfem® , 32 psi)
Tire Repair

Currently two types of repair for tubeless tires have
come into wide use, Onc type is called temporary
{external) repairs which can be carried out without
removing the tire from the rim, and another type is
called permanent (internal) repairs which require tire
remaval. |t is generally understood that higher running
durability is abtained by permanent (internal) repairs
than by temporary [(external] anes. Also, permanent
{internal) repairs also have the advantage of permitting
a thorough examination for secandary damage not
visible from external inspection of the tire. For these
reasons, Kawasaki does not recommend temporary
[external) repair, Cnly 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 that safe results can be obtained.
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Hub Bearings
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Front Hub Bearing Removal

{CAUTION}

CDo not lay the wheel on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
ground.

eRemove the front wheal.

®Remove the speedometer gear housing, and collar(s)
from the wheel,

®Remove the disc mounting Allen bolts and take ofT the
discs.

®Remaove the circlip and speedometer gear drive,

e
L

i



A, Speedometer drive B3, Circlip

eRemove the grease seal using a hook, and remove the
circlip.

A, Gear Seal

®lrsert 4 metal rod into the hub from the left side, and
remove the right side bearing by tapping evenly around
the hearing inner race.

#Remove the remaining bearing by tapping evenly
around the bearing inner race. The distance collar
comes out with the bearing,

Bearing Remaoval

st e T
e
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Front Huly Bearing Installation

eWhen install the front hub, be careful of the following
items.

cBefore installing the wheel bearings, blow any dirt or
foreign particles out of the hub with compressed air
to prevent contamination of the bearings.

cinspect the bearings and replace them if necessary.
Lubricate them and install them using the bearing
driver set [special tools) so that the marked or shielded
sides face out.

A, Bearing Seal

1. Bearing Driver Holder
2. Bearing Driver
3. Bearing Driver

drnspect the grease seal and replace if necessary. Proess
it in until it stops at the circlip in the hole wsing the
same special tools used for bearing installation,

Tighten the disc mounting Allen bolts to the specified
torgue. The disc must be installed with the chamferad
hole side facing toward the wheel. After installing the
disc check the disc runout. Completely clean off any
grease that has gotton on either side of the disc with a
high flashpoint solvent. Do not use one which will
[eave an oily residue,
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Rear Hub Bearing Removal

C5ince the rear hub bearings are packed with grease and
sealed, they are not required to be removed for lubri-

calion.
CAUTION

<D0 not lay the whesl on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks undar the wheel so the disc does not touch the
ground.

#Remove the rear wheel,

elemove the coupling sleeve, rear wheel coupling, and
coupling coflar from the wheel,

sRemove the disc mounting Allen bolts and take off the
disc.

#Remove the grease seal using a hook, and remove the
circlip.

A Grease Seal

T A K

T

®lnsert 2 metdl rod into the hub from the left side, and
remove the right side bearing by tapping evenly around
the bearing inner race,

#Remove the remaining bearing by tapping evenly
around the bearing inner race, The distance collar
comes oul with the bearing.

Rear Hub Bearing fnstallation

#When installing the rear hub, be careful of the
following items,

“Before installing the wheel bearings, blow any dirt or
foreign particles out of the hub with compressed air to
prevent contamination of the bearings,

Clnspect the bearings and replace them if necessary (see
Hub Bearing inspection}. Lubricate them and install

them using the bearing driver set {special tools) so that

the marked or shielded Sides face out.

i e T

1. Bearing Drive Holder
2. Bearing Driver
3. Bearing Driver

Olnspect the grease seal and replace if necessary [see
Grease Seal Inspection), Press itin until it stops at the
circlip in the hole using the same special tools used for
bearing installation.

oApply a little grease to the inside of the rear coupling,

A, Grease

OTighten the disc mounting Allen bolts to the specified
torque (see Exploded View in Brake chapter). The disc
must be installed with the flat side facing toward the
wheel. After installing the disc, check the disc runout
(see Disc Wear in Brake chapter).

aCompletely clean off any grease that has gotton on
either side of the disc with a high flash-point solvent.
Do not use one which will leave an oily residue,

Hub Bearing Inspection and Lubrication
Since the wheel bearings are made to extremely close
tolerances, the clearance cannot normally be measured,



®For front hub bearing, lurn each bearing back and
forth while checking for roughness or binding.

*|f roughness or binding is found, replace the bearing,

®For rear hub bearing, wash the bearing with a high
flash-paint solvent, dry it {do not spin it while it is
dry], and oil it. Spin it by hand to check its condition.

*|f 0L is noisy, does not spin smoothly, or has any rough
spots, it must be replaced,

*|f the bearing is to be used again, rewash il with a
guality flash-point solvent, dry it and pack it with good
bearing by hand a few times to make sure the grease is
distributed uniformly inside the hearing, and wipe the
oil grease out of the hub before bearing installation,
Clean and grease the wheel bearings in accordance with
the Periodic Maintenance Chart,

NOTE

OFince the bearings on the rear wheel hub are packed
with grease and shield, they are for reguired to be
rermmoved for fubrication,

Bearing Lubrication

1. Grease.

®Examine the bearing seal for tears or leakage,
*|f the seal is torn or is leaking, replace the bearing.

Grease Seaf Inspection and Lubrication

IF the grease seals are examined without removing the
seals themselves, lock for discoloration (indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. If the seal or internal
ribbing has hardened, the clearance between the seal
and the axle sleeve will not be taken up, which will allow
dirt and moisture to enter and reach the bearing. If in
doubl as te its condition and whenever the seal is
removed for greasing the bearing, the seal should be
replaced. The seal are generally damaged upon removal,
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Speedometer Gear Housing
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Speedometer Gear Housing Disassembly

oPull the speedometer gear housing and collar off the
front wheel.

®Pull out the grease seal using a hook,

Spesdomeater Gear Housing

1. Speedometer Gear Housing 3. Grease Seal

2, Pin

®Pull out the speedometer gear,

®f the speedometer cable bushing or speedometer
pinion needs to be removed, first drill the housing
through the pin using a 1.0 to 1.5 mm drill bit. Drill
the housing from the under side usinga 3.0 to 3.5 mm
drill kit.  Using a suitable tool, tap outl the pin,
and then pull oul the speedometer cable bushing,
pinion, and washers,

NOTE

Cft is recormmended that the assembly be replaced rather
than artempting to repair the components.

Speedometer Gear Housing Assembfy

®When assembling the speedometer gear housing, be
careful of the following items,

CcAfter inserting a new pin, stake the housing hole to
secure the pin in place.

aReplace the grease seal with a new one. Apply a little
grease to the seal. Install it using a press or a suitable
driver so that the face of the seal iz level with the
surface of the housing,

aRegrease the specdometer gear.

Slnstall the speedometer gear housing so that it fits in
the speedometer gear drive notches.
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Speedometar Gear Housing Pin Removal Speedometer Gear Housing L ubrication

Clean and grease the specdometer gear housing in
accordance with the Periodic Maintenance Chart,

Speedometer Gear Housing Lubrication

el
P

v

e ol

o
B aians,

1. Speedometer Gear Housing
2. Grease.

©

1. 1~1.5mm bit 4. 3~ 3.5 mm bit
2. Housing 5. 3mm Rod
3. Pin

A, Speedometer Gear Housing
B. Fit in the gear drive notches.
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----------------------------------------------------------------------------

L : Apply non-permanent locking agent.
G : Apply greasa.

T1: 9.8 N-m {1.0 k-m, 87 in-ib}

T2: 67 N-m (6.8 kg-m, 49 ft-ih}

T3: 32 N-m (3.3 kg-m, 24 ftdh}
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Item Standard Service Limit
- Drive Chain:
Make and type Enuma Endless ———
) EK520 MV-0 106 Link —_—
| Chain slack 35 —40mm Less than 35 mm, or
more than 45 mm
20-Link length 3175 —3184 mm 323 mm
E | Sprockets:
i | Engine sprocket diameter 60.68 — 61.18 mm/14T 60.3 mm
] Rear sprocket diameter 217.33 — 217.88 mm, 45T 217.0 mm
! Rear sprocket warp Under 0.4 mm 0.5 mm
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Drive Chain
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The drive chain must be checked, adjusted, and
lubricated in accordance with the Periodic Maintenance
Chart for safety and to prevent excessive wear, If the
chain becomes badly worn or maladjusted — either too
lpose or too tight — the chain could jump off the

sprocket or break,
WARNING '

oA chain that breaks or jumps off the sprockets could
snag on the engine sprocket or lock the rear wheel,
sevarely damaging the motorcycle and causing it to go
out of control.

Drive Chain Sfack inspection

#5¢et the motorcycle up on its center stand.

eCheck to see if wheel alignment is properly adjusted.
The left and right notches on the adjuster should
point to the same marks or positions on the swing arm.
If they do not, adjust wheel alignment as described in
the later paragraph—Wheel Alignment Adjustment.

#|f the drive chain is too tight or tog loose, adjust it so
that the chain slack will be within the standard value.

Chain Slack Inspaction

S

A< |
A

'Jflfr'i,l
I
/

%y,

Chain 5lack

Drive Chain Slack

Standard: 36 ~ 40 mm
Too Tight: Lass than 35 mm
Too Loosa: More than 45 mm

Drive Chain Sfack Adjustment

#loosen the torque link nut {rear).
el oosen the left and right chain adjusting bolt locknuts.

0. Rear Axle Nut
E. Cotter pin

A, Torgue Link Nut
B. Chain Adjusting Bolt
C. Locknut

eRcmove the axle cotter pin, and loosen the axle nut.

OWhen the chain is too light, back out hoth the chain
adjusting balts evenly, and push the wheel forward
until the chain is too loose,

OWhen the chain is oo loose; turn in both the chain
adjusting bolts evenly, To keep the chain and wheel
aligned, the notch an the left chain adjuster should
align with the same swing arm mark that the right chain
adjuster natch aligns with,

CMisalignment of the wheel will rasult in abnormal wear,
and may result in an unsafe riding condition.

@oTighten the axle nut loosely, and tighten both chain
adjusting bolts [but not enough to change the
adjustment), and then tighten both locknut securely.

#Tighten the axle nut and torque link nut to the
specified torgue.

eRotate the wheel, measure the chain slack again at the
tightest position, and readjust if necessary,

#|nsert the new cotter pin through the axle nut and axle,
and spread its ends,

Olf the axle and torgue link nuts are not securely
tightened and the cotter pin is not installed, an unsafe
riding condition may result.

®Check the rear brake (see the Brakes section),



Whee! Alignment Inspection

#5c1 the motoreyele up on its center stand.,

oCheck to see if wheel alignment is properly adjusted.
The left and right notches on the chain adjuster should
point to the same marks or positions on the swing arm,

*|f they do not, adjust the wheel alignment,

A Motch
B, Marks

C. Swing Arm
D, Chain Adjuster

NOTE

oWhee! alignment can afso be checked using the straight-
edge or string metfiod.,

CMisalignment of the wheel will result in abnormal wear,
and may result in an unsafe riding condition.

Whee! Alignment Adjustment

®Loosen the torgue link nut.

® oosen the left and right chain adjusting bolt lacknuts.

#Removye the axle cotter pin, and loosen the axle nut,

#Turn the chain adjusting bolts so that their notches
point to the same marks or positions on the swing arm
on both side.

#|nspect the chain slack.

oTighten the axle nut loosely, and tighten both chain
adjusting bolts [but not enough to change the
adjustment), and then tighten both locknut securely.

oTighten the axle nut and torgue link nul lo the
specified torque (see Exploded View),

®Rotate the wheel, measure the chain slack again at the
tightest position, and readjust if necessary.,

®lnsert the new cotter pin through the axle nut and axle,
and spread its end.
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olf the axle and torque link nuts are not securely
tightened and the cotter pin iz not installed, an unsafa
riding condition may rasult.

eCheck the rear brake {sce the Brakes section),

Drive Chain Wear fnspection

#Rotate the rear wheel to inspect the drive chain for
damaged rollers, and loose pins and links.

#Als0 inspect the sprockets for unevenly or excessively
worn teeth, and damaged teeth.

#|f there is any irregularity, replace the drive chain and
both sprockets,

sStretch the chain taut hanging a 98 N (10 kg, 20 Ib)
weight on the chain.

shicasure the length of 20 links on the straight part of
the chain from pin center of the 1st pin to pin center
of the 21st pin, Since the chain may wear unevenly,
take measurements at several places.

Chain Length

:
_Er:f

.

151 2nd 3rd
1. Weight
2. Measure this length
3, Measure

4, 20 link length
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Drive Chain 20-Link Length

Standard: 3175~ 3184 mm
Service Limit: 323 mm

*|f any measurcments exceeds the service limit, replace
the chain, Also, replace the engine and rear sprockets
when the drive chain is replaced.

CFor safety, use only the standard chain. It is an endless
type and should not be cut for installation.

Drive Chain L ubrication
The chain should be lubricated with a lubricant which
will both prevent the exterior from rusting and also
absorb shock and reduce friction in the interior of the
chain. An effective, good quality lubricant specially for-
mulated for chains is best for regular chain lubrication.
If a special lubricant Is not available, a heavy oil
such as SAE 90 is preferred to a lighter oil because it
will stay on the chain longer and provide better
lubrication,
®|f the chain appears especially dirty, it should be
cleaned before lubrication.

0The O-ings between the side plates seal in the lubricant
between the pin and the bushing. To avoid damaging
the O-rings and resultant loss of lubricant, obzerve the
following rules.

“Use only kerosene or diesal oil for cleaning an Oring
drive chain, Any ather cleaning solution such as
gasoline or trichloroethylene will cause deterioration
and swelling of the Q-rings.

Clmmediately blow the chain dry with compressed air
after cleaning.

oComplete cleaning and drying the chain within 10
minutes.

sAnply oil to the sides of the rallers so that ail will
penctrate to the rollers and bushings. Apply the oil ta
the O-rings so that the O-rings will be coated with oil,
oWipe off any excess oil,

Drive Chain Lubrication

Qil Applied Areas

F
"

Drive Chain Removal

#Remove the engine sprocket cover (see Engine Sprocket
Remaoval).

®#Remove the left side footpeg bracket (see Left Footpeg
Bracket Removal in Frame chapter).

A Engine Sprocket Cover . Footpeg Bracket
B. Shift Lever

elemove the LH muffler,

#Remove the right side footpeg bracket {see Right Foot-
peg Bracket Removal in Frame chapter),

sRemave the RH muffler,

sRemove the rear caliper (see Rear Caliper Remaowal in
Brakes chapter).

#Remove the rear wheel (see Rear Wheel Removal in
Wheels/ Tires chapter),

®Remove the swing arm pivot nut. Do not remove the
pivat shaft.

A Pivot Mut

B. Pivot Shaft

aRemove the lower shock absorber nut, Do not remove
the balt.

®Remove Lhe unitrak Lierod upper nut, Do net remove
the bolt,



A. Rear Shock Absorber
B. Tie-rod Upper Bolt

C. Bult

®Remove the Uni-trak tie rod lower nut. Do not remaove
the bolt,

®Remove the tie rod bolt, shock absorber bolt, and
swing arm pivotl shaft while supporting the swing arm.

#Pull the swing arm toward the rear.

#Take the drive chain off the engine sprocket.

CTake care not to damage the brake hose. Damage to
the brake line greatly reduces the braks line strength and
increases the change of brake fluid leakage, resulting in
the loss of brake control,

Drive Chain Installation

#nsiallation is the reverse of removal,

®When installing the drive chain, be careful of the
following items.

aTighten the swing arm pivot nut to the specified torque
{see Exploded View in Suspension chapter),

OTighten the lower shock absorber nut to the specified
torque [see Exploded View in Suspension chapter).

cTighten the torgue link nut to the specified torgue.
(see Exploded View in Brakes chapter),

Clnstall the shift lever at the correct position (see Left
Footpeg Bracket Installation Note in Frame chapter).

oAdjust the drive chain slack after installation.
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Sprocket, Coupling
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Engine Sprocket Removal
#Remave the shift lever bolt and pull the lever.
eRemove the bolts and take off the engine sprocket

COVer,
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A, Shift Lever ket Cover

B. Engine Sproc

®l oosen the engine sprocket Allen bolts while applying
the rear brake,

eRemove the rear wheel (see Rear Wheel Removal in
Wheels/Tires chapter).

#Remove the Allen bolts, holding plate, and pull the
engine sprocket off the output shaft with the drive
chain, and then separate them.

A, Allen Bolts B. Holding Plate

Engine Sprocket Installation

®lnstallation s the reverse of removal,
following,

“Engage the sprocket with the chain so the flat side
faces outward,

“Tighten the engine spracket bolts to the specified
torque (see Exploded View),

oTighten the torque link nut to the specified torgue (see
Exploded View in Brakes chapter),

cnstall the shift lever at the correct position (see Left
Footpeg Bracket Installation in Frame chapter),

Mote the

Rear Sprocket, Coupling Removal
®Remove the rear wheel (see Rear Wheel Removal in
Wheels/Tires chapter).

“Do not lay the whesl on the ground with the disc
facing down. This can damage or warp the disc. Place
blocks under the wheel so the disc does not touch the
ground,
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#Remove the coupling with the rear sprocket from the
wheel.

A Rear Sprocket
B. Coupling Collar
C. Coupling

0. Rubber Damper
E. Coupling Sleeve

oFull out the coupling collar from the left, and the
coupling sleeve from the right.

erstall the rubber damper and wheel coupling tempo-
rarily on the rear hub to aid in rear sprocket removal,

sRemove the rear sproeket nuts (6) to separate the rear
sprocket and wheel coupling.

®Remove the rear sprocket and remove the coupling
forrn the rear wheel,

Rear Sprocket, Coupling Instalfation

®fnstallation is the reverse of removal.
following.

olnstall the rear sprocket with the chamfered side facing
to toward the hub (tooth number marking side
outward). Tighten the sprocket nuts to the specified
torgque {see Exploded View),

Mote the

e

A, Tooth Number Marking B, Chamfered Side

Sprockets Wear

Visually inspect the sprocket teeth.
worn as illustrated, replace the sprocket,

|f they are

Sprocket Teeth
Worn Tooth Warn Tooth
(Engine Sprocket) {Rear Sprocket)

Direction of rotation

Measure the diameter of the sprocket at the base of
the teeth. If the sprocket is worn down to less than the
service limit, replace the sprocket,

A, Rear Sprocket

Sprocket Diameter
Engine Sprocket

Standard 60.68 ~61.18 mm
Service Limit 60.3 mm
HAaar Sprockat
Standard 202.32 ~ 20282 mm
Service Limit 2020 mm
NOTE

off a sprocket requires replacerment, the chain is
provably worn afso. Upon replacing a sprocket, inspect
the chain.

Sprocket Warp

Elevate the rear wheel so that it will wwen freely, and
set a dial gauge against the rear sprocket near the teeth
as shown. Rotate the rear wheel, The difference
between the highest and lowest dial gauge readings is the
amount of runout (warp).

If the runout exceeds the service limit, replace the
rear sprocket.



1. Dial Gauge

2, Rear Sprocket

Rear Sprocket Warp
Standard Under 0.4 mm
Sarvica Limit 0.5 mm

Coupling Bearing Removal
ellsing a hook, pull out the grease seal and remove the
circlip.

B. rease ;1I

A. Wheel.(f::r.ur:‘rl ir'ig

®lising the bearing driver sel [special tools) or some
other suitable tool, remove the bearing by tapping from
the wheel side.

T -

&

1. Eearig Driver Holder 3. Bearing Driver

2. Bearing Driver
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Coupling Bearing Instalfation

#lnstallation is the reverse of removal.  MNote the
following.

Glspect the bearing, and replace if necessary (see
Coupling Bearing Inspection). Lubricate it, and then
install it using the wheel bearing driver set [(special
toals).

”
T
“L

1. Bearing Driver Holder
2. Bearing Driver
3. Bearing Driver

Coupling Bearing Inspection and Lubrication

Since the coupling bearings are made to extremely
close tolerances, the clearance cannot normally be
measured.

OPeriodic maintenance is not required. If necessary or
whenever the coupling is removed, inspect and grease
the bearings.

®Wash the bearing with a high flash-point solvent, dry it
(do not spin it while it is dry), and oil it. Spin it by
hand to check its condition.

*|f it is noisy, does not spin smoothly, or has any rough
spots, it must be replaced.

®|f the same bearing is to be used again, rewash it with a
high flash-point solvent, dry it, and pack it with good
quality bearing grease before installation. Turn the
bearing by hand a few times to make sure the grease js
distributed uniformly inside the bearing, and wipe the
old grease out of the coupling before bearing
installation,

Bearing Lubrieation

1. Grease.,
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Grease Seal Inspection and Lubrication

If the grease seals are examined without removing the
seals themselves, look for discoloration (indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. [f the seal or internal
ribbing has hardened, the clearance between the seal
and the axle sleeve will not be taken up, which will allow
dirt and moisture to enter and reach the bearing, If in
doubt as to its condition and whenever the seal is
removed for greasing the bearing, the seal should be
replaced, The seals are generally damaged upon removal,

Damper Inspection

Remove the rear wheel coupling, and inspect the
rubber damper,

Replace the damper if it appears damaged or dete-
riorated.

A. Rubber Damper
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1. BAC (Balanced Actuation Caliper) T3: 8.8 N-m (0.90 kg-m, 78 in-b)

2, Dual-Piston Calipar T4: 18 N-m (1.8 kg-m, 13.0 ft-lb)
G : Apply grease. T5: 23 N-m (2.3 kg-m, 16.5 ft-lb}
Si : Apply silicone grease. T6: 25 N-m (2.5 kg-m, 18.0 ft-Ib)
T1: 6.9 N-m {0.60 kg-m, 52 in-Ib) T7: 32 N-m (3.3 kg-m, 24 ft-lb)
TZ: 7.8 N-m (0.B0 kg-rm, 69 in-lh} T8: 1.5 N-m {0.15 kg-m, 13 in-b)
Specifications
Item Standard Service Limit
Pad lining thickness: Front and Rear 4.35 mm 1 mm
Brake fluid grade D.O.T.3 - ——
Brake pedal position About 40 mm i
Disc runout: Front Under 0.16 mm 0.3 mm
Rear Under 0.15 mm 0.3 mm
Disc thickness: Front 48 —-561mm 4.5 mm
Rear 48 — 5.1 mm 4.6 mm
Recommended Disc Brake Fluid T P PP PR T T L T T T P PP T TN I I R IIT]
Trpe Brand Special Tools
Atfas Extra Heavy Duty s
Shell Super Heavy Duty Circlip Pliers: 57001-143
Texaco Super Heavy Duty
D.OT.3 Wagner Lockheed Heavy Duty
Castrol Girling: Universal
Castrol GT (LMA}
Castrol Disc Brake Fluid
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Bralce Adjustment
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Front Brake:

Disc and disc pad wear is automatically compensated
for and has no effect on brake lever action. So there are
no parts that require adjusiment an the front brake.
However if the brake lever has a soft, or “spongy feeling™,
check the brake fluid level in the master cylinder and
bleed the air from the brake line [see Bleeding the
Brake),

NOTE

OCheck the brake fluld fevel in accordance with the
Periodic Maintenance Chart.

Rear Brake:

Disc and disc pad wear is automatically compensated
for and has no effect on brake pedal action. However,
the brake pedal position may occasionally reguire
adjustment due to wear of the pedal pivot, or in case of
disassembly. If the brake pedal has a soft, or “spongy
feeling”!, check the brake fluid level in the reservoir and
bleed the air from the brake line (sce Bleeding the
Brake).

NOTE

CCheck the brake fluid level in accordance with the
FPeripdic Maintenance Chart,

Brake Pedal Position Inspection
oWhen the brake pedal is in its position, it should be
at the correct position,

Pedal Position
Standard

About 40 mm below top of footpeg

B. Brake Podal

A, Footpeg

*|f it is not, adjust the brake pedal position as follows.

Grake Pedal Position Adjustment

®Remove the right hand muffler,

& oosen the clevis locknut and up or down the clevis by
turning the adjuster o adjust the brake pedal position.

A. Adjuster E. Push Rod
B, Clevis Locknut F. Clevis
C. Cotter Pin G. Joint Pin

D. Master Cylinder

®Tighten the locknur 1o the specilied torque (see
Exploded View).
®|nsiall the removal parts,

NOTE

Off the pedal position cannat be adiusted by turning the
clevis, the brake pedal may be deformed ar incorrectly
instafted,

Cff the brake rod protrusion is 3.5 ~ 5.5 mm pelow the
nut, the pedsl position will be within the standard
range fahout 40 ).

Brake Rod Protrusion

1. Master Cylinder
2. Adjuster
3, Rod Protrusion

®Check the brake pedal position, and readjust it if
NECEssAry,
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Calipers
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Front Caliper Removal

oPut the motoreycle on center stand,

®loosen the banjo bolt at the caliper, and tighten it
levesely.

sRemove the caliper mounting bolts and take off the
caliper.

aDisconnect the brake hose from the caliper,

NOTE

ofMscannect the speedometer cable lower end before
caliper removal.

D. Caliper
E. Brake Hose

A, Caliper Mounting Bolts
B. Cable Lower End
C. Caliper Holder

Rear Caliper Removal

#loosen the banjo bolt at the caliper, and tighten it
|oosely.

eRemaove the caliper mounting bolts and take off the
caliper.,

eDisconnect the brake hose from the caliper.

e ’ o

A. Caliper C. Brake Hose

B. Caliper Mounting Bolts

#If the front or rear caliper is to be disassembled after
removal and if compressed air is not available, remove
the piston using the following steps before discon-
necting the brake hose from the caliper,
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cRemove the pads.

cPump the brake lever or pedal to remove the caliper
pistorn.

olmmediately wipe up any brake fluid that spills.

Caliper Installation Notes

aTighten the caliper mounting bolis to the specified
torque (see Exploded Yiew).

eConnect the brake hose to the caliper putling a new
flat washer on each side of the brake hose fitting, and
tighten the banjo bolt to the specified torque (see
Exploded View).

#Check the fluid level in the master eylinder (reservoir],
and bleed the brake line (see Bleeding the Brake).

eheck the brake for weak braking power, brake drag,
and fluid leakage.

Caliper Disassermbly Notes

ellsing compressed air, remove the piston.

oCover the caliper opening with a clean, heavy cloth,

oRemove the piston by lightly applying compressed air
ta where the brake line {its into the caliper.

OTo avoid serious injury, never place your fingers or
palm inside the caliper opening. If you apply com-
pressed air into the caliper, the piston may crush your
hand or fingers.

Pistan Removal

1. Apply compressed air. 2. Cloth

Caliper Assembly Notes

sApply brake fluid to the outside of the piston and the
fluid seal, and push the piston into the cylinder by
hand. Take care that neither the cylinder nor the
piston skirt get scratched.
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.;ﬁ.pply a thin coat of silicone grease to the caliper
holder shafts and holder holes (silicone grease is a
special high temperature, water-resistant grease).

o Install the anti-rattle spring in the caliper as shown.

Anti-Rattle Spring Installation

1. Anti-Rattle Spring

Fluid Seal Damage

The fluid seal around the piston maintains the proper
pad/disc clearance. If this seal is not satisfactory, pad
wear will increase, and constant pad drag on the disc will
raise brake and brake fluid temperature,

Caliper
1. Caliper 3. Fluid Seal
2. Piston 4. Dust Seal

Replace the fluid seals under any of the following
conditions: (a} fluid leakage around the pad; (b) brakes
averheat; (¢} there is a large difference in left and right
pad wear; (d] the seal is stuck to the piston. If the fiuid
seal is replaced, replace the dust seal as well. Also, re-
place all seals every other time the pads arc changed.

Dust Seal and Cover Damage

®Check that the dust seals and covers are not cracked,
worn, swollen, or otherwise damaged.

*|f they show any damage, replace them.

Piston Cylinder Damage

®Visually inspect the piston and cylinder surfaces,

*Replace the cylinder and piston If they are badly
scored or rusty,

Caliper Holder Shaft Wear
The caliper body must slide smoothly on the caliper
holder shafis, 1T the hody does not slide smoothly, one
pad will wear more than the other;, pad wear will in-
crease, and constant drag on the disc will raise brake and
brake fluid temperature.
®Check to see if the caliper helder shafts are not
badly worn or stepped, or rubber friction boot are
not damaged.
#If the rubber friction boot are damaged, replace the
rubber friction boot, and the caliper holder.
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Brake Pads
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Brake Pad Removal _

®Remave the caliper {see Front or Rear Caliper Remov-
al).

®Take off the piston side pad from the caliper holder,

®Push the caliper holder to the piston side, and then
remove the pad from the caliper holder shaft.

Pad Removal

1. Pad 3. Push the caliper holder,
2. Caliper Holder



Pads Instalfation Notes
sPush the caliper pistons in by hand as far as they will
go and install the pads.

2Do not attempt to drive the motoreycle until a full
brake lever or pedal iz obtained by pumping the brake
lever or pedal until the pads are against the disc. The
brake will not function on the first application of the
lever or padal if this is not done,

Brake Pad Lining Wear
*If the lining thickness of either pad is less than the
service limit, replace both pads in the caliper as a set.

Pad Lining Thickness

Standard: 4.35 mm
Service Limit: 1 mm
Brake Pad

1. Lining Thickness
2. Service Limit

Pad Lining Thicknass

Standard 4.35 mm
Service Limit 1 mm
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Master Cylinders
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Front Master Cylinder Removal

ePull back the dust cover, and remowve the banjo bolt to
disconnect the upper brake hose from the master
cylinder. There is a flat washer on each side of the

hoase fitting,
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A. Banjo Bolt C. Clamp Bolts

B. Master Cylinder

sRemove the clamp bolts and take off the master
cylinder.  Immediately wipe up any brake fluid that
spills.

Front Master Cylinder [nstallation Notes

shaster Cylinder Clamp Installation:

aThe master cylinder clamp must be installed with the
arrow mark upward.

aTorque the upper clamp bolt first, and then the lower
clamp bolt to the specification (see Exploded View).
There will be a gap at the lower part of the clamp after

tightening,

A, Tighten upper clamp bolt first.  C. Arrow Mark
B, Lower Clamp Bolt

clse a new flat washer on each side of the brake hose
fitting, and tighten the banjo bolts to the specified
torque (see Exploded View).
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Frear Master Cylinder Removal
®Remove the cotter pin and then pull the pin out of the
push rod clevis and brake pedal.

AL Clevis
B. Cotter Pin

C. Jaint Pin

®5lide the brake hose (master cylinder) clamp our of
place.

2

D. Hose Clamp
E. Mounting Baolts

A, Brake Hoses
B. Banjo Bolt
C. Master Cylinder

®Disconnect the brake hose from the master cylinder,
and temporarily secure the end of the brake hose so
some high place to keep fluid loss ta a minimum
immediately wipe up any brake fluid that spills.

®Remove the master cylinder mounting bolts and take
the master cylinder off the foatpeg bracket,

#Remove the banjo bolt to disconnect the brake hose

from the master cylinder, and temporarily secure the
end of the brake hose to some high place to keep fluid
loss to a minimum. There is a flat washer on each sjde
of the hose fitting.

Rear Master Cylinder Instaflation Notes

®llse a new flat washer on each side of the brake hose
fitting, and tighten the banjo bolts to the specified
torgue (see Exploded View). Be sure that the metal
pipe is properly fitted into the Ushaped notch in the
master cylinder.

®Tighten the rear master cylinder mounting bolts {2)
ta the specified torque (see Exploded View).

oCheck and adjust the following items.

OBrake pedal position (see Brake Pedal Position
Inspection),

ORear brake light switch (see Rear Brake Light Switch
Position Adjustment in Electrical System chapter).

Inspection and Adjustment after Instatiation

®Bleed the brake line after master cylinder installation.

®Check the brake for weak braking power, brake drag,
and fluid leakage.

Front Master Cylinder Disassembly Notes

®Remave the front master cylinder from the handlebar,

®*Remove the reservoir cap and diaphragm, and empty
out the brake fluid,

#Remove the locknut and pivet bolt, and remaove the
brake lever,

&5lide the dust cover out of its place.

®Rcmove the retainer with a circlip pliers and pull out the
piston with secondary cup, and take off the pri-
mary cup and spring.

Do not remove tha secondary cup from the piston since
removal will damage them.



Front Master Cylinder

1. Primary Cup
2. Secondary Cup
3. Piston

4, Retainer

Front Master Cylinder Assembly Notes
®Before assembly, clean all parts including the master
cylinder with brake fluid or alcohal,

CExcapt for the disc pads and disc; use only disc brake
fluid, isopropyl alcohol, or ethyl alcohol, for cleaning
brake parts. Do not use any other fluid for cleaning
these parts. Gasoline, engine oil, or any other
petroleum distillate will cuase deterioration of the
rubber parts. Qil spilled on any part will be difficult to
wash off completely, and will eventually deteriorate
the rubber used in the dise brake.

®Apply brake fluid to the removed parts and to the
inner wall of the cylinder,

#Tighten the brake lever pivot bolt and tighten the
locknut to the specified torgue.

Rear Master Cylinder Disassembly Notes

#Remove the rear master cylinder from the right footpeg
bracket,

®Remove the retaincer with a circlip pliers, and pull out
the pistan stop, push rod, as a set. Then remove the
piston and secondary cup, and the spring and primary
cup.

©“Doa not remove tha secondary cup from the piston since
ramoval will damage it.
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Rear Master Cylinder

CP%
é@;"

1. Primary Cup 5. Retainer
2. Secondary Cup 6. Piston Stop
3. Piston 7. Push Rod
4, Brake Hose

sRemoye the retainer with a cirglip pliers and pull out
the brake hose connector and O-ring from the master
cvlinder.

Rear Master Cylinder Assembly Notes
eBefore assembly, clean all parts including the master
cylinder with brake fluid or alcahol,

CExcapt for the disc pads and disc; use only disc brake
fluid, isopropyl alcohol, or ethyl aleohol, for cleaning
brake parts, Do not use any other fluid for cleaning
these parts. Gasoline, engine oil, or any other
petroleum distillate will cuase deterioration of the
rubber parts. Oil spilled on any part will be difficult 1o
wash off completely, and will eventually deteriorate
the rubber used in the disc braka,

®Apply brake 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,

Master Cylinder lnspection
{Visual Inspection)

®Disassemble the front and rear master cylinders,

#Check that there are no scratches, rust or pitting on the
inside of the master cylinder and on the outside of the
piston,

*|f the master cylinder or piston shows any damage,
replace them,

®|nspect the primary cups and secondary cups,

*I{ a cup is worn, damaged, softened [rotted), or
swollen, the piston assembly should be replace to
renew the cups.

*If fluid leakage is noted at the brake |lever, the piston
assembly should be replaced to renew the cup.

#Check the dust covers for damage,

*if they are damaged, replace them,

®Check that the relief and supply ports are not plugged.
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#|f the small relief port becomes plugged, the brake pads
will drag on the disc. Blow the ports clean with
compressed air.

oCheck the piston return springs for any damage,

*|f the spring is damaged, replace it.

Front and Rear Master Cylinder

1(?}3@

. Reservoir

. Diaphragm

. Relief Port

. Supply port

. Cylinder

. Return Spring

. Primary Cup 11. Brake lever
. Piston 12. Push Rod
. Secondary Cup 13. Clamp

10, Dust Cover 14. Hose
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Reservair Removal

®Remove the rear brake reservoir mounting bolt.

#Remove the bolts and take the bracket off the frame,

#Take the starter relay off the bracket, and pull the
reservoir out of the frame.

A, Reservoir B, Mounting Bolt

®Take off the reservoir cap and diaphragm, and empty
the brake fluid into a suitable container.

#5lide the hose clamps, and pull the brake hose off

the reservoir. Immediately wipe up any brake fluid

that spills.

Reservoir Installation Nates

#|nstall the clamps for € brake hose ends,

oFill the reservoir with fresh brake fluid, and bleed the
brake line [see Bleeding the Brake),
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Disc Wear

Measure the thickness of each disc at the point where
it has worn the maost. Replace the disc if it has waorn
past the service limit,

Disc Thickness

1. Brake Disc
2. Measuring Area



Front Dise Thickness

Standard 48 ~51 mm
Service Limit 45 mm

Rear Disc Thickness
Standard 5.3~56mm
Service Limit 5.0 mm

Disc Cleaning

Poor braking can be caused by oil on the disc. Ol an
the disc must be cleaned off with an oilless cleaning
fluid such as trichloroethylene or acetone,

OThese cleaning fluid are usually highly flammable and
harmful if breathed for prolonged periods. Be sure to
heed the fluid manufacturars warnings.

Disc Warp

lack up the motorcycle so that the front wheel is off
the ground, and turn the handlebar fully to one side,
Set up a dial gauge against the front disc, and measure
disc runout. Remove the jack, set the motorcycle up on
its center stand, and then measure the rear disc runout,
If runout exceeds the service limit, replace the disc.

Disc Runout )

1. Brake Disc
2. Measuring Arca

Disc Runout

Standard
Service Limit

Under 0.15 mm
0.3 mm
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Fluid Level jnspection

In accordance with the Periodic Maintenance Chart,
inspect the brake flujd level in the front and rear brake
fuid reservoirs,
#Check the brake fluid level in the reservoir,

BRAKES 11-11

NOTE

CHold the reservoir horfzontal when checking brake
fluid fevel,

*The fluid level must be kept abave the lower level lines.
If the fluid level is lower than the lower level line, fill
the reservoir to the upper level line of the reservoir.

“Change the brake fluid in the brake line completely if
the brake fluid must be refilled but the typa and brand
of the brake fluid that already s in the reservoir are
unidentified. After changing the fluid, use only the
same type and brand of fluid thereafter. Mining
different types and brands of brake fluid lowars the
brake fluid boiling point and could cause the brake to
be ineffactive. It may also cause the rubber brake parts
to deteriorats.

Front Brake Fluid Reservoir

1. Lower Level Ling 2 Upper Level Line

Rear Brake Fluid Reservoir

1. Lower Level Line 2, Upper Level Line

Brake Fiuid Change

In accordance with the Periodic Maintenance Chart,
change the brake fluld. The brake fluid should alsa be
changed if it becomes contaminated with dirt or water,
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Brake Fluid Requirement:

Recommended fluids are given in the table below, 1f
none of the recommended brake fluids are available, use
extra heavy-duty brake fluid only from a container
marked 0.0 T.3.

Recommended Brake Fluid

Type D.OT.3,

Brand Atlas Extra Heavy Duty
Shell Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty
Castral Girling-Universal
Castrol GT (LMA)
Castrol Disc Brake Fluid

Changing Brake Fluid:

#Remove the rubber cap on the bleed valve,

sArtach a clear plastic hose to the bleed valve an the
caliper, and run the other end of the hose inlo a
container,

o(pen the bleed valve [counterclockwise to apen), and
pump the brake lever or pedal untl all the fluid is
drained from the line.

o(lose the bleed valve,

#Remove the reservoir cap,

#Fill the reservoir with fresh brake fluid.

#lnstall the reservoir cap.

®0pen the bleed valve, apply the brake by the brake
lever or pedal, close the valve with the brake held
applied, and then quickly release the lever or pedal.
Repeat this operation until the brake line is filled
and fluid starts coming out of the plastic hose,

NOTE

ORepfenish the fluid in the reservojr as often as neces-
sary to kesp it from running completely out.

#Bleed the air from the lines {continue with Bleeding the
Brake).

Filling up the Brake Line

Bleeding the Brake Line

The brake fluid has a very low compression coef-
ficient so that almast all the movement of the brake
lever or pedal is transmitted directly to the caliper
for braking action. Air, however, is casily compressed.

When air enters the brake lines, brake lever or pedal

movement will be partially used in compressing the air.

This will make the lever or pedal feel spongy, and there

will be a loss in braking power.

#Bleed the air from the brake whenever brake lever or
pedal action feels soft or spongy, after the brake fluid
is changed, or whenever a brake line fitting has been
loosened for any reason,

oCheck that there is plenty of fluid in the reservair,

OThe fluid level must be checked several times during
the bleeding operation and replenished as necessary
{see Brake Fluid Change).

*|f the fluid in the reservoir runs completely out any
time during bleeding, the bleeding operation must be
done over again from the beginning since air will have
entered the line,

*With the reservoir cap off, slowly pump the brake lever
ar pedal several times until no air bubbles can be seen
rising up through the fluid from the holes at the
bottom of the reservoir. This bleeds the air from the
master cylinder end of the line.

*|f brake lever or pedal action still feels soft or spongy,
bleed the remaining air as follows.

oConnect a clear plastic hose to the bleed valve at the
caliper, running the other end of the hose into a
cantainer.

cPump the brake lever or pedal a few times until it
comes Rard,

CHolding the brake applied, guickly open {turn counter.
clockwise) and close the bleed valve,

ORepeat this operation until no more air can be seen
coming oul into the plastic hose,

aCheck the fluid level in the reservoir every sa often, re-
plenishing it as necessary.

1. Open the bleed valve.

2. Apply the brake and hold it.
3. Close the bleed valve

4. Then quickly release the brake.



Bleeding the Brake Lineillust

OWhen working with the disc brake, obsarve the
precautions listed below.

1. Mever reuse old brake fluid,

2, Do not use fluid from a container that has been
left unsealed or that has been open lor a long time,

3. Do not mix two types and brands of fluid for use
in the brake. This lowers the brake fluid boiling
point and could cause the brake to be ineffective,
It may also cause the rubber brake parts to dete
riorate,

4. Don't leave the reservoir cap off for any length of
time to avoid moisture contamination of the fluid.

5. Don’t change the fluid in the rain or when a
strong wind is blowing,

&, Except for the disc pads and disc, use anly disc brake
fluid, fsopropyl alcohol, or cthyl alcohol for cleaning
brake parts, Do not use any other fluid Tor cleaning
these parts. Gasoline, engine oil, or any other
petroleum distillate will cause deterioration of the
rubber parts. Ol spilled on any part will be difficult
to wash off completely and will eventually deterio-
rate the rubber used in the disc brake,

7. When handling the disc pads or disc, be careful
that no disc brake fluid or any oil gets on them.
Clean off any fluid ar oil that inadvertently gets
on the pads or dise with a high flash-point salvent,
Do not use one which will leave an oily residue,
Replace the pads with new ones if they cannot be
cleaned satisfactorily.

8. Brake fluid quickly ruins painted surfaces; any
spilled fluid should be completely wiped up imme-
diately,

9, If any of the brake line fittings ar the bleed valve is
apened at any time, the AIR MUST BE BLED
FROM THE BRAKE.

BRAKES 11-13

1. Hold the brake applied,
2. Quickly open and closc the valve.
3. Release the brake.

B. Bleed Valve

&, Caliper

®When air bleeding is finished, install the rubber caps on
the bleed valve, and check that the brake fluid is filled
to the wupper level line marked in the reservoir
{handlebar turned so thal the reservoir is level),
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Brake Hose
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Brake Hose Inspection

#The high pressure inside the brake line can cause fluid
to leak ar the hose 10 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,

#The metal pipes which feed the brake fluid 1o the anti-
dive units are made of plated steel, and will rust if the
plating is damaged. Replace the pipe if it is rusted,
cracked (especially check the fittings), or if the plating
is badly scratched.
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Brake Hose Replacement

#Pump the brake fluid out of the line as explained in the
Brake Fluid Change in Brake Fluid Section.

eRemove the banjo bolts at both ends of the brake hose,
and pull the hose off the motorcycle. Especially, for
the brake hose between the rear master cylinder and
the reservoir, loosen the clamps at both ends of the
hose, and take off the hose,

#|nstall the new brake hose in its place, and tighten
the banjo bolts to the specified torgue (see Exploded
View], noting the following.

CUse a new flat washer for each side of the fittings.
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1. Left-Hand Tie-Rod

2. Rocker Arm
3. Right-Hand Tie-Rod

L
M

T1:
T2
T3:
T4:
T5:

: Apply non-permanent locking agent to the threads.
+ Apply molybdenum disulfide grease.

7.8 N-m (0.80 kg-m, 69 in-lb)
20 N-m (2.0 kg-m, 14.5 ft-Ib)
29 N-m {3.0 kg-m, 22 ft-lb)
44 N-m (4.5 kg-m, 33 ft-ib]
88 N-m {9.0 kp-m, 65 ft4h)
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Specifications

Front Fork (per one unit}
Front fork inner tube diameter:
Fork oil viscosity: SAE 10W-20
Fork oil capacity: 268 £2.5 mL {completely dry)
approx, 230 mL
{when changing oil ]

$#36 mm

Fork cil level: 205 22 mm below from top of
inner tuba (fully compressed,
without main spring)

Fark spring free length:

Standard: 463 .8 mm

Service limit: 455 mm

Rear Shock Absorber
Spring preload setting: Mon-adjustable

Front Fork

Fork Ol Change

sRemaove the handlebar holder mounting Allen bolts,
and take the handlebar off the stem head.

#Press the top plug to remove the retaining ring, and
then remove the plug,

A, Top Plug B. Retaining Ring

®Pyll the fork spring off the fork |es.
elinscrew the drain bolt from the lower end of the oufer
tuhe,

A Drain Balt
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#Allow the oil Lo drain into a suitable container, If you
pump the fork fegs to force out the oil, be sure 1o catch
the oil in a container as it squirts out,

®Wash the drain bolt threads clean of oil, and blow them
dry.

#h0ply 4 liquid gaskel 1o the threads of the drain baolt,
and install the bolt and gasket.

#Pour in the specified type and amount of ail,

sPump the fork enough times to expel the air form the
upper and lower chambers,

oWith the fork fully compressed insert a tape measure or
rad in the inner tube, and measure the distance from
the top of the inner tube 1o the oil.

*{{ the il is above or below the specified level, remove
or add oil and recheck the qil level,

Fork Qil Level Measurement

CAUTION

=The operation of air front forks is aspecially dependent
upen correct ail level. Higher level than specified
may cause oil leakage and seal breakage, 5o be sure to
maintain the specified loval,

#|nspect the Obring on the top plug, and replace it with
a new one if it is damaged.

®|nstall the spring and spring seat.,

#install the tap plug with retaining ring,

®Change the oil of the other fork leg in the same
Mmanner,

Front Fork Removal (each fork leg)

® Remove the following parts.
Lower Fairing (see Frame chapter In this text)
Upper Fairing (see Frame chapter in this text)
Front Wheel (see Base Manual)
Handlebar

S s
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# | oosen the upper and lower fork clamp bolts.
a\With the twisting motion, work the fork leg down and
out.

A. Upper Clamp Bolt C. Lower Clamp Balt
B. Fork Leg

Front Fork Installation (each fork leg)
®|nstall the fork feg so that the top of the inner tube is

aboul 12 mm above the upper surface of the stem
head,

A 12mm

&lf the fork leg was disassembled, check the fork oil

lavel,

#Tighten the following bolts to the specified torque.
Upper and Lower Clamp Bolts (see Exploded View)
Caliper Mounting Bolts (see Exploded View in the

Brakes chapter)
Front Axle Mut {see Exploded View in the Wheels/
Tires chapter)
#Check the front brake after installation.

Front Fark Disassembly

®Remove the retaining ring, top plug, spring, and spring
seat.

# Pour out the fork oil.

® Remaove the front fork leg (see Front Fork Removal),

#5top the cylinder from turning by using the frant fork
cylinder holder handle and adapter (special tools),
Unscrew the Allen bolt and take the bolt, and gasket
out of the bottom of the outer tube,

Front Fork Cylinder Removal

A’) ]
1. Front Fork Cylinder Holder Handle: 57001-183
2, Adapter: 57001-1057
3. Front Fork Cylinder
®Remove the piston and the rebound spring from the

top of the inner tube and the cylinder base from the
outer tube.

1. Cylinder Unit with Rebound Spring

2, Cylinder Base

#Remaove the dust seal and oil seal retainer ring from the
outer tube.

®lse the fork outer tube weight {special tool) 10 sepa-
rate the inner tube from the outer tube.

2Halding the inner tube by hand in a vertical position,
pull down the outer tube several times to pull out the
inner tube.

Front Fork Separation

3, Outer Tube
4, Pull dawn.

1. Inner Tube
2. Welght: 570011218




OThe oil seal, washer, and guide bushes come off with
the inner tube.

A Inner Tube Guide Bush C. Washer
B. Duter Tube Guide Bush 0

Front Fork Assembfy

oFork assembly is the reverse of disassembly. Note the
following,

#Check the top plug O-rings for damage. Replace them
with new ones if damaged.

s Replace the oil seal removed with a new one.

®inspect the guide bushes (see Guide Bush Inspection),
and replace them with new ones if necessary,

elnsert the cylinder unit with the short spring installed
into the inner tube,

#lnsert the cylinder base in the bottom of the outer
tube,

elnsert the inner tube and cylinder as a setl into the
puter tube.

1. Cylinder Unit with Rebound Spring
2. Cylinder Base

o|f the drain boll was removed, check the gasket for
darmage. Replace the damaged gasket with a new one,

eApply non-permanent locking agent to the Allen bolt,

8Tighten the Allen bolt to the specified torque, using
the front fork cylinder holder handle {special tool: PN
57001-183) and halder adapter [special tool: PN
57001-1057) ta stop the cylinder from turning.
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elnsiall the outer tube guide bush with a used puide
bush as a tool by tapping the used guide bush with the
driver {special tool) until it stops. The split of the bush
must be faced toward the right or left.

#fnstall the washer,

sReplace the oil scal with a new one.

sApply ofl to the cutside of the inner tube and install
the oil seal with the same driver (special tool: 57001-
1219} so that the marked side faces out.

Guide Bush Installation

e
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1. Driver: 57001-1214
2. Used Guide Bush
3. Split

4. New Guide Bush
5. Front and Rear

®|nstall the dust seal and circlip by hand,

#Pour in the type and amount of fork oil specified (see
Specifications), and adjust the oil level.

#|nstall the fork main spring so that the smaller diam-
eter end is Tacing down.

Inner Tube Inspection

#Visually inspect the inner tube, and repair any damage.

ehicks or rust damages can semetimes be repaired by
using & wet-stone Lo remove sharp edges or raised areas
which cause seal damage.

*[{ the damage is not repairable, replace the inner wwbe.
Since damage to the inner tube damages the oil seal,
replace the oil seal whenever the inner tube is repaired
or replaced,

sTempararily assemble the inner and outer tubes, and
pump them back and forth manually to check for

smooth operation.

G the inner tube is badly bent or creased, replace
it. Emecassive banding, followed by subsequent straight-
ening, can weaken the inner tube.

—
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Fork spring free length:
Standard: 463.8 mm

Guide Bush [nspection
® Visually inspect the internal surface of the outer tube

guide bush and the external surface of the inner tube

guide bush.
#Replace the bushings, if they have excessive scoring,

scratching, or abnormal wear,

3
]
b5 T

1. Inaer Tube Guide Bush 2. Outer Tube Guide Bush

Oif Seal and Dust Seal fnspection

s|nspect the dust seal for any signs of deterioration or
damage.

wReplace them if necessary.

#Replace the oil seal with a new one whenever it has

been removed.

Oil Seal and Dust Seal

2. Dust Seal

1. Oil Seal

Spring Tension

®Since the spring becomes shorter as it weakens, check
its free length Lo determine its condition.

*|f the spring of either fork leg is shorter than the
service limit, it must be replaced, 1T the length of a
replacement spring and that of the remaining spring
vary greatly, the remaining spring should also be
replaced in order to keep the lork legs balanced for
motarcycle stability.

Sarvice limit: 455 mm

Fork Spring Free Length

. Fork Spring
. Free Length

B —
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Rear Suspension {Uni-Trak)
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Rear Shock Absorber:
Rear Shock Absorber Adjustment
©The spring prefoad can not be adjusted.

Rear Shock Absorber Removal

©The shock absorber upper mounting nut is welded on
the frame.
©1t is not necessary to remove the coolant reservoir tank
and the |C igniter for rear shock removal.
®Remove the following parts,
Seat (see Frame chapter in this text}
Left Side Cover (see Frame chapter in this text)
& oosen the upper shock absorber nut. Do not remove
it yet,

1. Upper Shock Absorber Bolt




SUSPENSION 12-7

®Remove the lower shock absorber bolt and the tie-rod Rear Shock Absorber Scrapping
lower bolt and nut,

©18ince the rear shock absorber contains nitrogen gas, du
not incinerate the rear shock absorber without first
raleasing the gas or it may explode.

=Before a rear shock absorber is scrapped, drill a hole at
a point sbout 40 mm up from the bottom of the
cylinder to release the nitrogen gas complotely. Wear
safety glasses when drilling the hole, a5 the gas may
blow out bits of drilled metal when the hole opens.

1. Lower Shock Absorber Bolt and Nut
2. Tie-Rod Lower Bolt and Nut

®5et the motorcycle on its center stand to ift the rear
wheel off the ground.

®Remove the upper shock absorber bolt, then take off
the rear shock absorber unit toward the ground.

1. 40 mm

Swing Arm:
Swing Arm Remaval
eRemove the left side footpeg bracket (see Left Footpeg

Rear Shack Absorber Instaflation
Bracket Removal in Frame chapter),

®|nstallation is the reverse of removal,
sWhen installing the rear shock absorber, be careful of

the following items,
cTighten the upper and lower shock absorber nuts to the

specified torgue.
oTighten the tie rod nut to the specified torque (see

Exploded View).

A. Engine Sprocket Cover  C. Footpeg Bracket
B. Shift Lever

#Remove the LH muofller
oRemove the right side footpeg bracket [see Right

Footpeg Bracket Removal in Frame chapter).
eRemaove the RH muffler,
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sRemove the rear caliper (see Rear Caliper Removal in
Brakes chapter), _
eRemove the rear wheel {sec Rear Wheel Removal in

Wheels/ Tires chapter],
eRemove the swing arm pivot nut. Do not remove the

pivod shaft.

A, Pivor MNut B, Pivot Shaft

afemove the lower shock absorber nut. Do not remove

the bolt,
eRemove the uni-trak tie rod upper nul. Do not remove

the hnlE

. Lower Bolt

A Rear Shack Absorber
B. Tie Rod Upper Baolt

#Remove the tierod bolt, shock absorber bolt, and

swing arm pivot shaft while supporting the swing arm,
#Remove the swing arm Loward the rear,

Swing Arm Installation Notes

®When installing the swing arm, be careful of the

following items,

aTighten the swing arm pivot nut to he specified

torque (see Exploded View).

aTighten the lower shock absorber nut to the specified

torgue (see Exploded Vicw).

Tighten the tierod upper nut to the specified: torgue
{sce Exploded View),

STighten the torque link nut to the specified torque (sec
Exploded View in Brake chapter).

CAdjust the drive chain alter installation (sec Drive
Chain Slack Adjustment in Final Drive chapter).

Swing Arm Sleeve Inspection
*If there is visible damage, replace the sleeve and needle
bearing as a set.

Swing Arm Needle Bearing fnspection

®The rollers in the needle bearings wear so fittle that
the wear is difficult to measure, Instead, inspect the
needle bearings for abrasion, color change, or other
damage.

*If there is any doubt as to the condition of either
needle bearing, replace the bearing and sleeve as a
set.

Swing Arm Needle Bearing Lubrication
In order for the swing arm to function safely and
wear slowly, it should be |lubricated in accordance with
the Periodic Maintenance Chart or whenever disas-
sembled.
®Disassemble the swing arm,
ellsing a high flash-point solvent, wash the sleeves and
needle bearings, and dry them.
®inspect the needle bearings, sleeves and grease seals
for abrasion, color change, or other damage.
®#Apply a molybdenum disulfide grease to the outer
circumference of the sleeves, and pack the needle
bearings with the same grease.

Tie-Rod, Rocker Arm:

Tie-Rod Removal

#Put the motorcycle on its center stand,
®Remove the tie-rod lower baolt,

C. Tierod Lower Balt
0. Rear Shock Ahsorber

A, Tie-rod Upper Bolt
B, Tie-rods



®#Remove the tierad upper bolt and take the tic-rod off.

*Remove the other tic-rod.

Tie-Rod Installation Nore

®Tighten the tierod upper and lower bolts to the
specified torque (see Exploded View).

Rocker Arm Bemoval

®Put a suitable stand under the engine.

®Remove the right hand and left hand mufflers,

#Retrack the center stand.

#Remove the lower shock absorber nut. Do not remove
the balt.

®Remove the tie-rod lower nut. Da not remove the
bolt.

8Remove the tie-rod bolt and shock absorber bolt while
supporting the swing arm,

AL Tie-rods
B, Rocker Arm

. Suitable Stand
D. Center Stand

#Romove the nut and pull oot the rocker arm shafl and
remove the rocker arm from the hottom side of the
frame,

EM.ITI[!H;

CUse the stand suitable for the height of the motor-

cycle's engine, or the brake hoss may be tugged and
damaged.

Rocker Arm Instalfation Notes
sCheek that the O-rings is in good condition.

SUSPENSION 12-8

A Rocker Arm
B. Sleeves
C. Qrings

0. Sleeves
E. Grease Seal

#Tighten the ticrad lower nul to the specified torgue
{sce Exploded View),

#Tighten the lower shock absorber nut o the specified
torque {see Exploded View).

®Tighten the rocker arm shaft nut to the specified
torque (see Exploded View).

Tie-rod, Rocker Arm Bushing Inspection

®The bushings wear so little that the wear is difficult to
measure.  Instead, inspect the bushings for abrasion,
color change, or other damage,

*lf there is any doubt as to the condition of either
bushings, replace the bushing with new one.

Tie-rad, Rocker Arm Sleeve Inspection
*if there is visible damage, replace the slesve with new
ong,

Tie-rod, Rocker Arm Bushing {.ubrication
In order Tor the tierod and rocker arm to function
safely and wear slowly, it should be lubricated in
accordance with the Periodic Maintenance Chart or
whenever disassembled.
eDisassemble the tie-rod and rocker arm.
elsing a high flash-point solvent, wash the sleeves and
bushings, and dry them.
®lnspect the bushings, sleeves and grease seals for
abrasion, color change, or other damage.
®#Apply a molybdenum disulfide grease 1o the outer
circumference of the sleeves, and pack the bushings
with the same grease,
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1. Handiebar Clamp Bolts

2. Handlebar Holder Mounting Bolts
3, Steel Balls {19)

4. Steel Balls (20)

G : Apply grease.

T1:23 N-m (2.3 kg-m, 16.5 ft-Ib)
T2:47 N-m {4.8 kg-m, 35 ft-lb)
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' Special Tools

Stem Nut Wrench: 57001-1100

Bearing Puller: 57001-158

Jack: 57001-1238
©This tool may be used instead of the common tool.

Adapter: 57001-317

Pole: 57001-1190
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Handlebar
Stem Bearing Driver: S57001-137 R e e A L T g R R BN

Handlebar Holder Instaflation Notes

#When tightening the handlebar holder mounting bolts,
with handlebar end and holder pushed as forward as
possible, tighten the holder mounting-Allen bolts to the
specified torgue (see Exploded Wiew). This prevents
the left swich housing from hitting the fuel tank when
the steering is turned fully left.

" Adapter: 57001-284

T A, Handlebar Ends C. Mounting Allen Bolts
' B. Handlebar Holders
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Steering Adjustment

When the steering bearings are properly adjusted, the
handlebar will turn freely from side to side with no
looseness of the steering stem within the frame. [n other
waords, the bearings will have little or no free play and
absolutely no preload. Inspect the steering according
to the Periodic Maintenance Chart or if the following
symptoms are noticed.

Symptoms:

Tight

1. The motorcycle wanders while being ridden.
2. The steering feels tight,

3. The bearing races becomes notched.

Loose

1. The forks “clunk® or “click" when the brake is
applicd or when the motorcyele is ridden over a
pothole,

2. The handlebars seem to vibrate more than normal,

Steering Inspection
#5et the motorcycle on its center stand or ather suitable
stand.

Steering Adjustment

#5¢t the motoreyele up on its center stand.

#Remove the fairings and the fuel tank to avoid
damaging the painted surface,

®_oosen the front fork lower clamp baolts.

#_oosen the stem head bolt.

#Using a jack under the engine, lift the front wheel off
the ground.

#Back out the steering stem locknut using the stem nut
wrench {special tools) a or 2 turns until it turns with-
out drag.




A, Bearing Balls B. Grease

Bearing Wear, Damage

#llsing a high flash-peint solvent, wash the bearings
clean of grease and dirt, and examine the races and
balls,

oVisually check the balls or races.

*li the balls or races are worn, or if either race is dented,
replace both races and all the balls for that bearing as a

set,

STEERING
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e Apply oil to the lower inner race, and drive it onta the
steering stern using the stem bearing driver and adapter
(special tools). Be sure to press it in until it stops at

the stem base,

1. Stem Bearing Driver: 570071-137
2, Adapter: 57001-294

®Apply grease to the upper and lower outer races in the
heafi pipe so that the steel balls will stick in place
during stem insertion. Install the upper steel balls {19)
and ior'v-rer steel balls {20). All the steel balls are the
same size,

1. Steel Balls

I"Put on the uppet inner race and steering stem cap and
insert the steering stem into the head pipe.
®lnstall the locknut so that the recessed side faces down,

Top

Recess

T{m following steps should be performed  after
steering bearing installation, This procedure settles the
bearings in place.

ClUsing the stem nut wrench, tighten the stem locknut to
20 N-m (2 kg-m, 145 ftib) of torque. To tighten the
locknut to the specified torque, hook the wrench on
the stemn locknut, and pull the wrench at the hole with
11 kg of force in the direction shown,

Torque Stem Locknut to Seat Bearings

le——— 1RO mm ==

108 N
(11 kg)

1. Stem Nut Wrench: 57001-1100

OCheck that there is no play and that the steering stem
turns smoothly without looseness, Otherwise, the
sieering stem bearings may be damaged,

©Again back out the stem locknut a fraction of Lurn
until it turns lightly,

® Adjust the steering (sec Steering Adjustment).

®*Reinstall the parts removed.

®Route the cables and harnesses correctly. The cables
and wiring harnesses must not hinder handlebar movye-
ment.

®Check and adjust the following items.

Front Brake
Clutch

Throttle Cables
Rear View Mirrors
Headlight Aim
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Steering Maintenance

.......................................... AN EEEEEE A EE AR EARGE RN RS EEERE AR

Steering Stem Bearing Lubrication
In accordance with the Periodic Maintenance Chart,

lubricate the steering stem bearings,

®Remove the steering stem.

®Wipe all the old grease off the races and balls, washing
them in a high flash-point solvent.

#Yisually check the races and the balls,

#*Replace the bearing assemblies if they show wear or
damage.

®Pack the upper and lower races with grease, and stick
the bearing balls in place with grease,

®[nstall the steering stem, and adjust the steering.



A, Bearing Balls B. Grease

Bearing Wear, Damage

#lsing a high flash-point solvent, wash the bearings
clean of grease and dirt, and examine the races and
balls,

®Visually check the balls or races.

i the balls or races are worn, or if either race is dented,
replace both races and all the balls for that bearing as a
set,

Grease Seal Deterioration, Damage

®lnspect the grease seal for any signs of deterioration
or damage.

*Replace the grease seal If necessary,

Steering Sterm Warp

eWhenever the steering stem is removed, or if the
steering cannot be adjusted for smooth action, check
the steering stem for straightness.

*|f the steering stem shaft is bent, replace the steering
stem,

STEERING
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............................................................................

G : Apply grease,
L : Apply non-permanent locking agent.
T1: 44 N-m {4.5 kg-m, 33 ft-lb)
1. Bolts, 6 x 10
2. Bolts, 6x 14
3. Bolts, 8 x 20
4. Screws, 6 x 25
5. Screws, 6x 18
6. Allen Bolts, 6 x 18
7. Bolts, 6 x 10
8. Bolts, B x 20
9. Bolts, 6 x 25
10. Bolts, 6 x 25
11. Bolts, 6 x 25
12. Bolts, 8 x 18
13. Screws, 5 x 16
14, Screws, B x 20
16. Bolt, 10x 26
16. Bolts, 6 x 14
17. Bolts, 6 x 16
18. Bolts, 6 x 14
1B. Bolts, 6 x 20
20. Screws, 6 x 28
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Seat
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Seat Removal

®nsert the ignition switch key into the seat lack.

®Push down the rear part of the seat and turn the
ignition switch key clockwise.

#*5wing open the seat and remove it,

A. Seat Lock

Seat Installation

®5lip the hook of the seat under the brace on the fuel
tank, and put the stoppers of the seat into the holes in
the frame.

®Push down the rear part of the seat until the lock
clicks,
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Side Covers
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Side Cover Removal
#Eemove the seat.
#Remove the screw,

A, Screw

®Pull the rear part and front part of the side cover
evenly outward to clear the stoppers.

ODa not bend open the side cover too far. This could
damage the stapper.

&Push down the rubber damper Lo clear the fuel tank.
®Remove the side cover,
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Fairings
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Upper Fairing Removal
e Remave the following balts and screws,
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A. Rear View Mirror Mounting Bolts
B. Allen Bolts
C. Screws

#Pull off the turn signal light connectors,
eMove the upper fairing forward while bending the
fairing outward, and remove it,

oBe careful not to scratch the painted surface during
removal or installation.

Upper Fairing Installation Notes
®Fit each fairing stopper into the hole in the fairing
stay.
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A. Fairing Stopper

e [f the upper fairing bolts are difficult to install on the
fuel tank because of misalignment, loosen ihe tank
bracket bolts and adjust the tank position,
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A. Upper Fairing Bolts  B. Tank Bracket Bolts

#|nstall the mounting screws, bolts, nuts flanged caollars,
and washers in the original positions (see Exploded

View).

Lower Fairing Removal
sRemove the following screws to remove the lower
fairing.

A Screws
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Upper Fairing Stay Removal
#Remove the following parts.
Upper Fairing
Headlight Unit
Meter Unit
®Take off the stay bolt and nut, then remove the fairing
stay,

A. Fairing Stay C. Stay Nut
B. Stay Bolt
Fenders

Rear Part of Rear Fender Removal
®Take off the mounting bolts to remove the rear fender,

A. Rear Fender

B. Mounting Bolts

Seat Cover Rermoval
#Remove the following parts.
Rear Part of Rear Fender
Seat
Side Covers
Taillight Connectors
®#Remove the seat cover mounting bolts and screws.
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A. Seat Cover
B. Mounting Bolts

C. Maunting Screws

*Move the seat cover rearward while bending the cover
outward, and remaove It
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Front Part of Rear Fender Removal
®Remove the following parts.
Rear Part of Rear Fender
Seat Cover
Regulator/Rectifier Unit (on the right side)
IC Igniter (see Electrical System chapter)
Coolant Reservolr Tank
Afr Cleaner Housing Rubber Band
Battery and Fender Mounting Bolts
(bottom of the battery)
Seat Lock Lever Springs
®Remove the two upper and two lower mounting bolts.




A, Upper Mounting Bolts B. Lock Lever Springs

A, Lower Mounting Bolts

#Move the front part of the rear fender backward and
remove it
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Front Part of Rear Fender Installation

®[nstall the mounting bolts and washers in the original
position (see Exploded Wiew).
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Footpeq Bracket

Left Footpeg Bracket Removal

®Remave the external shift mechanism {see External
Shift Mechanism Removal in the Crankshaft/ Transmis-
sion chapter in this manual).

#Remove the footpeg bracket Allen bolts and take off
the footpeg bracket,

1. Footpeg Bracket Allen Bolts

Left Foctpeg Bracket Installation Note
Refer to External Shift Mechanism Installation Notes
in the Crankshaft/Transmission chapter in this manual,

Right Footpeg Bracket Removal
Refer to the Base Manual noting the following.

©lt is not necessary to remove the muffler mounting
balt,
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Electrical System

Table of Contents

Precaptiong s s iiniisiaar sh T
Exploded View ... o0 i oo v s
Parts Locatlons. . . . ....o v vuu R e .
SpEcificationNSs vy co iy s e e e e
SRl ToME s o s o s
BREIANE - oo s oo o e v e
Battery .. . o v e i e e e s
Precautions .. .. ... eee v wnnnea,y ..
Electrolyte. e
Electrolyte Level Inspactmn .........
Battery Charging .
Eatteeronditian................
Battery Initial Charging . .. .........
Battery Crdinary Charging . . .. ......
Battery Test Charging. . ... ... 0ou ..
Charging SYSEEM o covwn coomin i s
Alternator Cover Removal. . ... ......
Alternator Cover Installation Mote . . ..,
Alternator Rotor Removal ... ... ...,
Alternator Rotor Installation MNotes . . . .
Stator Coil Removal. . ... ... ... ...
Stator Coil Installation Notes. . . . .. ...
Alternator Inspection. .. ... ..o
Rectifier Inspection. . ... oo wu v
Regulator Inspection . ........ .0 .. u
Regulator/Rectifier Qutput
Voltage Inspection. . . ... ........
Ignition System. . . . . . .o v n e e e
Safety Instructions . .. ..o u e v e nas
Pickup Coil Removal . . ............
Pickup Coil Installation Notes . .. ... ..
Spark Plug Removal. . . ... ... ... ..
Spark Plug Installation Note . .. ..., ..
Ignition Coil Remaowal ... .. ..., i
lgnition Coil Installation Motes . ... ...
Pickup Coll Inspection . . ... ... 0000
Ignition Coil Inspection . . .. ........
Spark Plug Cleaning Inspection . ., .. ..
Spark Plug Gap. . . v v v v v ve v e e
IC Igniter Removal . ... ... ........
IC Igniter Installation Motes , , . ... ...
1C lgniter Inspection .. .. vv sy
Electric Starter System. .. ... . ... ... ...,
Starter Motor Remowal. .. ... 0.0 ...
Starter Motor Installation Motes. . . . . ..
Starter Motor Disassembly . ... ... ...
Starter Motor Assembly . . ... . ... ...
Brush Inspection .
Brush Spring Insp-ectlon
Commutator Cleaning
and Ingpection . . .........0c0,..
Armature Inspection . . ...
Brush Lead Inspection . ... ..o v va
Brush Plate Inspection . .. ... .......
Starter Relay Inspection. . ..........

A I

Lighting System .o . oooon cie o v di. 15-11

Headlight Beam

Horizontal Adjustment. .. ..., . ...
Headlight Bearm Vertical Adjustment. . . .15-11
Headlight Bulb Replacement Notes. . . . . *
Tail/Brake Light Bulb

Replacement Motes . e =
Tail/Brake Light Lens Hemouah"
Installation Mote. . . ... oo n s an ®
Turn Signal Light
Bulb Replacement Note . . .. ...... %
License Plate Light Bulb
Replacement Motes . . ... ... .....16-12
nspagtion . . ... o 0. 1512
Headlight Reserve nghtmg
System Inspection . 52
Cooling Fan System, . . 15-13
Fan System Clr::ult rnsnumlun ........ &
Fan Inspection « oo ve e veeeas "
Fan Relay Inspection. . . ... .. ...... i
Meters and Gauge . ..o v e i e e s 15-13

Meters and Gauge Removal . . .. ......15-13

Meters and Gauge Disassembly. . ... .. . 15-14
Meters and Gauge Replacement . . ... .. 15-14
Meter or Gauge Assembly Note . .. .... 15-14

#

Bulb Replacement Motes. . .. ........
Tachometer Inspection. . . ... .. ..15-14
Water Temperature Gauge

Operation Inspection . . oo v .. .. A
Switches and Sensors . . v v v v b v b v e e s 15-14
Front Brake Light Testing. .. ........ ol
Rear Brake Light Testing . . ......... i
Rear Brake Light Switch
Position Adjustment .. .. ........ *
Switch Removal Note, . ... ... 0cu v u *
Switch Inspection . . .. ..o oo 156-14
Fan Switch Inspection . ... ......... *
Water Temperature
Sensor INspection .. ... vve .. *
Junetion BoX . .. ... cen ... 1815

Fuse Remowal. . . .. o i ot vann
Fuse Installationnote. . ... ......... 15-15
Fuge Inspection. . ... ............. *
Junction Box Fuse

Circuit Inspection . ... v+ .o v ... 1b-16
Fan, Starter Cireuit and Haadhght

F{ela.y Ingpection... v.cow vwin e "

Diade Circuit Inspection. . ..o . vv v *
Electrical Wiring . 4
Wiring Ir1spect|0n . P %
Wiring Diagram {US and Canada mndelal ..... 1517
Wiring Diagram (UK and Awustralia models). . . . 15-18

Base Manual
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Precautions
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There are numbers of important precautions that are
musts when servicing electrical systems,  Learn and
observe all the rules below,

ODo not reverse the battery lead connections, This
will burn out the diodes in the electrical parts.

OAlways check battery condition before condemning
other parts of an electrical system, A fully charged
baltery is a must for conducting accurate clectrical
system tests,

OThe electrical parts should never be struck sharply, as
with a hammer, or allowed to fall on a hard surface,
Such a shock to the parts can damage them.

OTo prevent damage o electrical parts, do not dis-
connect  the battery leads or any other electrical
connections when the ignition switch is on, ar while
the engine is running,

“Because of the large amount ol current, never keep
the starter switch pushed when the starter motor
will not turn over, or the current may burn oul the
starter motor windings.

COo net use a meter illumination bulb rated for other

than wvoltage or wattage specified in the wiring di-
agram, as the meter or gauge pancl could be warped
by excessive heat radiated from the bulb:

CTake care not to short the leads that are directly
connected to the battery positive {(+] terminal to the
chassis graund,

CTroubles may invalve one or in some cases all items.
Mever replace a defective part without determining
what CAUSED the failure, If the failure was brough
on by some other ilem or items, they too must be
repaired or replaced, or the new replacement will
soon fail again.
tMake sure all connectors in the circuit are clean and
tight, and examine wires for signs of burning, fraying,
etc. Poor wires and bad connections will affect elec.
trical system operation,
aElectrical Connectars

Female Connectors

S/

Miale Connectors

SColor Codes:

BK Black

BL Bluc

BR Brown

CH Chocolare

DG Dark green
G Green

GY Gray

LB Light blue

LG Light green
8] Orange

P Pink

PU Purple

R Red

W White

Y Yollow

SMeasure coil and winding resistance when the part is
culd (at room remperaturc},
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. IC Igniter

. il Pressure Switch

. Mautral Switch

. Water Temperature Sensor
. Fan Switch

. Starter Relay

. Regolator/Rectifier

. Pickup Coil

T1:
T2:
T3:
T4:
: 69 N-m (7.0 kg-m, 51 ft-Ib)

: Apply silicone sealant to the thraads.

7.8 N-m (0.80 kg-m, 69 in-b)
12 N-m (1.2 kg-m, 104 in-1b}
13 N-m (1.3 kg-m, 113 in-lb)
15 N-m (1.5 kg-m, 11.0 ftdb)
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. lgnition Switch
10. Reer Brake Light Switch |

11. Sida Stand Switch

12, Turn Signal Relay

13. Junction Box

14. Fuse .

L : Apply non-permanent locking agent, e, o] {1
T6: 5.9 N-m {0.60 kg-m, 52 in-b) {g@ “L““az &
T7: 1.0 N-m (0,10 kg-m, 9 inb) G

TB: 3.4 N-m (0.35 kg-m, 30 in-lb}
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Parts Locations

8 ©
1. Horn 5. 1C lgniter 9, Meutral Switch
2. Starter Lockout Switch 6. Fan Switch 10, Side Stand Switch
3. lgnition Caoils 7. Ol Pressure Switch
4. Battery 8. Pickup Coll
. L ]_5
b g —

) “1?\' a3

11, Starter Relay 14, Water Temperature Sensor 17. Rear Brake Light Switch
12. Turn Signal Relay 15. Front Brake Light Switch 18. Starter Motor
13. Junction Box 16. Regulator!Rectifier
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Specifications
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Refer to the Base Manual nating the following.

Ignition System
Spark plug cap resistance: 375 -6.25 k12

Ignition coil resistance
Primary winding: 22-35611

Secondary winding: 10 — 16 ki
(with plug cap removed)
lgnition timing: 10 BTDC &1300 rfmin (rpm) -
42° BTDC @4500 r/min (rpm),
© 5 BTDC @1300 r/min (rpm) —
42° BTDC @4500 v/min (rpm)
Pickup coil resistance: 100 — 150 52

IC Igniter Internal Resistance:  in the text.

Switch and Sensors

Water temperature sensor resistance
80°C (176°F) : 42-—62102
100°C {212°F) @ 22-33 0

Ignition Timing/Engine Speed Relationship

Ec|| -
R ) .
i | ™~
™
E
£
g &
X -4
E

10

000 000 | 6000 000 200 1000 | 13000
Enpie Bisd r'min {rpm)

{California model)

S

:
G-
g
E

15
£ ‘:*
B ot
B, /

ko [ [ i [ T T
W 3000 5000 000 BOKI 11000 13000

Engine Spaed r/min [rpm|
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Special Tools
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Refer to the Base Manual noting the following
additional tools,

Timing Light: §7001-1241

Coil Tester: 57001-1242
olUse the coil tester instead of Kawasaki electrotester
(PN: 57001-980),
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Battery
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Precautions:

Following a few simple rules will greatly extend the
life of the ballery.

“MWhen the level of the electrolyte inthe battery is low,
add only distilled water to each cell, until the level is
at the upper level line marked on the outside of the
Battcry. Ordinary lap walcr is nol a substitute for
distilled water and will sharten the life of the battery.

oiever add sulphuric acid solution to the battery, This
will make the clectrolyte solution too strang and will
ruin the baltery within a very short time.

OAvoid gquick-charging the battery. A gquick-charge will
damage the battery plates.

aMever el a good battery stand lor more than 30 days
without giving it a supplemental charge, and never let
a discharged battery stand without charging it. | a
batlery stands for any length of time, it slowly self-
discharges, Once it is discharged, the plates sulphate
{turn white), and the battery will no longer take a
charge,

Gkeep the battery well-charged during cold weather so
that the electralyte docs not freeze and crack open the
battery. The more discharged the battery becomes, the
more easily it freezes,

OAlways keep the battery vent hose free of obstruction,
and make sure it does not gel pinched, crimped, or
melted shut by contact with the hot muffler,  |f
battery pases cannot escape through this hose, they will
explode the battery,

cDON'T INSTALL THE BATTERY BACKWARDS.
The negative side is grounded,

Electrolyte:

Electrolyte Level inspection

#Remove the battery.,

o isually check the electralyte level in the battery,

Battary Electrolyte Level

1. Upper Level Line
2. Lower Level Ling

*|f the level fine of electralyvte in any cell is below the
lower level line an the battery case, add distilled water
anly to that cell.

#install the battery.
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Battery Charging:

Battery Condition

sBefore charging, check battery condition by testing the
specific gravity of the electrolyte in each cell,

Olraw a little fluid from the cell with 4 hydrometer.

ORead the level of the electrolyte on the flodting scale.
This is the specific gravity of the electrolyie,

Hydrometer

Read
here

#l ook for sediment and whire sulfation inside the cclls
on the bottom of the plates.

Battery Condition

1. Sulfation here
2. Sediment here

#5ee the Battery Troubleshooting Guide in Battery Test
Charging.

*If the specific gravity is below 1.200 {charge 60%), the
battery needs to be charged.
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The specific gravity of the electrofyte varies with
changes in temperature, so the specific gravity resding
must be corrected for the termperature of the electro-
fyte.

oCelsius: Add 0.007 points to reading for each 10°C
above 20°C or subtract 0.007 points for each 10°C
below 20°C.

CFahrenheit: Add 0.004 points to reading for each 10°F
shove B8°F or subtract 0.004 points for esch 10°F
helow B8 F.

*If the specific gravity of any of the cells is mare than
0.050 away from any other rcading, the battery will
probably not accept a charge. It is generally best o
replace a battery in this condition.

*|f the specific gravity of all the cells is 1.280 or move
the battery is fully charged,

Battery Initial Charging
Before being placed in service, a new battery must
ke given an initial charging.

#Cut off the sealed end of the battery vent hose and
remaove the filler caps.

#Fill each cell to the upper level line on the battery case
with fresh electralyte at a temperature of 30°C [86°F)
or less, Let the battery stand for about 30 minutes
before charging.

NOTE

olf the electrofyte fevel drops, add slectrolyte to the
upper fevel line before charging.

| caving the caps off the cells, connect the battery toa
charger, set the charging rate at 1/10 the battery
capacity, and charge it for 10 hours. For example, if
the battery is rated at 12 Ah, the charging rate would

be 1.2 A,
-EhUTIDHl

Cif the battery is not given a full initial charging, it will
discharge in a few weeks, After that it can not be
charged by supplement charging.

Ceep the battery away from sparks and open flames
during charging, since the battery gives off an explosive
gas mixture of hydrogen and oxygen. When using a
battery charger, connect the battery to the charger
before turning on the charger. This procedurs prevents
sparks at the battery terminals which could ignite any
battery gases.

cDo not use a high rate battery charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level required.
Charging the battery at a rate higher than specified may
ruin tha battery, Charging at a high rata causes excess
heat which can warp the plates and cause internal
shorting. Higher-than-normal charging rates also cause
the plates to shed active material. Deposits will accu-
mulate, and can cause internal shorting.

olf the temperature of the electrolyte rises above 45°C
{116°F) during charging, reduce the charging rate to
lowear the temperature, and increase charging time pro-
portionataly.

#Turn the charger off, then disconnect it from the
hattery.

#Check battery voltage, Battery voltage should be 12 —
13 V.

#Check the specific gravity of each cell with a hydrom-
cter {see Battery Condition),

*|f the voltmeter ar hydrometer readings are below
those specified, additional charging is necessary before
the battery can be installed.

Battery Ordinary Charging
#Remaove the battery from the motorcycle.

CAlways remove the battery from the motorcycle for
charging. If the battery is charged while still installed,
battery electrolyte may spill and corrode the frame or
other parts of the motorcycle.

#(lean off the battery using a baking soda-and-water
solutian.

OMix ane heaping tablespoon of baking soda in one cup
of water.

OBe careful not to get any of the cleaning solution in the
hattery.

“The terminals must be especially clean,

o|f any of the cells are low, fill them to the LOWER
level line with distilled water only. The electrolyte will
expand during charging, and the level will rise.

eConnect a charger to the battery BEFORE plugging it

in or turning it on.

CKeep the battery away from sparks and open flames
during charging, since the battary gives 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,

#85et the charge rate and time according to the battery
condition previously determined {see Battery Con-
dition), using the table.
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Battery Charging Rate/Time Tahle (12V 8Ah)
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1.280
128 - Fully Charged
=
5
4]
=
&
T T T T T = f e T
at 1A charge rate 1 2 3 4 5 6 17T B 9 10 11 12
at 24 charge rate 1 2 3 4 5 6
Hours of Charging Time at Rates Shown

Do not use a high rate battery charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level reguired,
Charging the battery at a rate higher than specified may
ruin the battery. Charging at a high rate causes axcess
heat which can warp the plates and cause internal
shorting. Higher-than-normal charging rates alsa cause
the plates to shed active material. Deposits will ag-
cumulate, and can cause internal shorting,

if the temperature of the electrolyte rises above 45°C
(116°F) during charging, reduce the charging rate to
lower the temperature, and increase charging time
proportionately,

®Turn the charger off or unplug it, then disconnect it
from the battery,

#Check battery candition [see Battery Condition).

®If the battery condition indicates that it is not fully
charged, additional charging time is necessary,

Battery Troubleshooting Guide

Battery Test Charging

®If the baltery is suspected of being defective, sulfated,
or unable to take a charge, consult the table,

®To test charge a battery, perform the ardinary charging
procedure and manitor the battery voltage and other
signs as mentioned below,

*|f the battery voltage suddenly jumps to over 13 W just
after the start of charging, the plates are probably
sulfated. A good battery will rise ta 12V immediately
and then gradually go up to 12.5 or 13 ¥ in about 30
min to and hour after the start of charging.

*|f ohe cell produces no gas bubbles or has a very low
specific gravily, it is probably shorted.

*If there does not appear to be enough sediment in a cell
to short the plates, but that cell has a very low specific
gravity after the ballery is Tully charged, the trouble
may be that there is not enough acid in that one cell.
In this case only, sulfuric acid solution mav be added
to carrect the specific gravity.

*If a fully charged battery not in use loses its charge
after 2 to 7 days; or if the specific gravity drops mark-
edly, the battery is defective. The self-discharge rate of
4 good battery is only about 1% per day.

Good Battery Suspect Battery Action
+] chocolate color white (sulphated); + plates
P t. i)
lates {—) gray braken or corroded Repiace
Sediment none, of small amount sediment up to plates, causing short | Replace
Vaoltage above 12V below 12 V Test charge

Electralyte Level | above plates

below tép of plates Fill and test charge

above 1.200in all cells; no two

helow 1,100, or differeﬁ-;e of mare

Specific Gravity

cells mare than 0.020 different

Test charge

than 0.020 between twa cells
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arging System ®Remove the alternator cover (see Alternator Cover
RN A PN R T R B A G S N Remmoval}.
#Hold the al i
Asarmaror Cover Removel old the a ternatar rotor steady with the rotor holder
(special tool], and remove the rotor bolt.

®Drain the coolant (see Coolant Draining in Cooling
System chapter],
®Remove the water pipes from the water pump.

A. Rator Holder; 57001-1222
B. Rotor
C. Rotor Bolt

A Water Pipes C. Engine Sprocket Cover
B. Shift Lever D, Water Pump eRemove the rotor with rotor pullers [special tools).

sRemove the shift lever,

#Remove the engine sprocket cover,

#Disconnect the alternator lead and pickup coil lead
Conmectors,

#Remove the cover bolts and take the cover off the

crankcase.

Alternator Cover Installation Note
®Apply silicona sealant to the crankcase halves mating
surface on the front and rear side of the cover mount.

D

A, Rotor Puller: B. Rotor Puller:
570011216 57001-1223

{CAUTION

CIf the rotor is difficult to remove, turn the puller using
a wrench while tapping the head of the puller with a
hammer, Do not attempt to strike the alternator rotor
itself. Striking the rotor can cause the magnets to lose
their magnetism.

1. Silicone Sealant Applied Areas

Alternator Rotar Installation Notes
#(lean the following parts with an oil-less cleaning fluid
such as trichlorethylene or acetons,




R S

CThege clesning fluids are usually highly flammable and
harmful if breathed for prolonged periods. Be sure
to heed the fluid manufacturer’s warnings.

b

. ,J“‘; b %Ll

1. The tapered portion of the crankshafi,
2. The tapered portion of the alternator rotor.

Alternator Rotor Cleaning Area

#When installing the alternator rotor, fit the rotor an the
crankshafl tapered portion and tighten the rator balt
temporarily.

#8Tighten the alternator rotor bolt to the specified
torque [see Exploded View) while holding the alter-
nator rotor steady with the rator holder.

Stator Coil Removal

eRemove the alternator cover.

eRemove the pickup coil screws, and take off the coils.

&Remove the alternator stator Allen bolts and take off
the stator,

A, Clamps C. Allen Balts

B, Stator

ELECTRICAL SYSTEM 15-13
Stater Coit Instatlation Notes

Alternator Lead Installation

4, Alternator Lead
5. Pickup Coil lead
6. Alternator Cover

1. Silicon Sealant Applied Area
2. Pickup Coil
3. Grommets

#Fit the leads grommet into the noteh in the alternator
cover, MNote the following,

2Clamp the alternator leads and pickup coil leads as
shown.

CApply silicone sealant to the grommets, and fit the
grommets as shown.

®install the pickup coll (see Pickup Coil Installation),

&Tighten the stator Allen balts to the specified torque
{see Exploded View),

Alternator Inspection
There are three types of alternator failures: short,

open (wire burned out), or loss in rotor magnetism. A
short or open in one of the coil wires will result in
either a low output, or no output at all, A loss in rotor
magnetism, which may be caused by dropping or hitting
the alternator, by leaving it near an clectromagnetic
field, or just by aging, will result in low output.

#To check the alternator output voltage, do the
following procedures.  Refer to the appropriate
chapters and charging system Wiring Diagram.

Turn off the ignition switch,

Disconnect connector 2,

Connect the multimeter as shown in table,

Start the engine,

Run it at the rpm given in table,

Note the wvoltage readings (total 3 measurements).
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Alternator Output Voltage

Metear Connections Reading
T
Range | Meter [+) 1o Meter (-] to &4 D00 rpm
One yellow Another
ij:u Vlead yellow lead about 45V
{Connector 2) | [Connector 2)

Charging System Wiring Diagram

*[{ the output voltage shows the value in lable, the
alternator operates properly and the regulator/rectifier
is damaged. A much lower reading than that given in
the tahle indicates that the alternator is defective.

#Check the stator coil resistance as follows:

Stop the engine
Connect the multimeter as shown in table,
MNote the readings (total 3 measurement)

ﬁ:;‘:{:@ BR

BK/Y —L>C3-BK/Y -

- D= el
|§__|
;
[ E}.
2 =
] !
5 Jﬁ — Ty
1. lgnition Switch 6. Diodes [Rectifier) 11. Main Fuse
2. Connector 1 7. Cantrol Circuit (I1C) 12, Battery
3. Connector 2 8. Repulator/Rectifier 13. Starter Relay
4, Alternator 9. Connector 3 14, Load
5. Thyristors 10. Starter Motor 15. Connector 4
Stator Coil Resistance
Meter Sonhectnns Reading *Any meter reading less than infinity (e} indicates a
Range | Meter (+) to Meter () to short, necessitating stator replacement.
One yellow | Anather vellow *|f the stator coils have normal resistance, but the
=11 lead lead 0.2-090 voltage check showed the alternator to be defective;
(Connector 1) (Connector 1) then the rotor magnetism have probably weakened, and

*If there is more resistance than shown in the Table, or
no meter reading [infinity} for any twa leads, the stator
has an open lead and must be replaced. Much less than
this resistance means the stator is shorted, and must be
replaced,

#llsing the highest resistance range of the multimeter,
measure the resistance between each of the yellow
leads and chassis ground.

the rotor must be replaced.

Rectiffer Inspection

oCheck the diode resistance as follows.

®Remove the Repulator/Rectifier and disconnect the
connector 3 (see Charging Systern Wiring Diagram).

eConnect an ohmmeter to the regulatorfrectifier as
shown in the Table, and check the resistance in both
directions of each diode following the table.




Ractifisr Circuit Inspection

Range s ;
X 100 62 Meter (+) Lead Connection
Terminal| BK BR R Y 'k Y
- |1 k| 400 22l 200 2] 200 2 |200 ©
BK - ol & o =
S ki2 | 2 kEL | 600 21600 3 600 02
5 10k | 10 k2|10 k2|10 k€2 [100 ki
E‘ BR. -l | ey = o =
= [~ (== [ (=] oo
=
[+]
25 |
= wf"R o =S| =3 oo oo
&
-
SFE 200 £t ]
H: Y =] =] o~ oo oo
ﬁ 600 0
= 200 £
Y o = — =3 oo
600 Lt
2008
Y -] -] e d = 2] "1
600 £

Regulator/Rectifier Terminal

i3
1. Brown Lead Terminal 4, %,
2. White/Red Lead Terminal 5, Y,
3. Black Lead Terminal b, ¥s

NOTE

cThe sctual meter mading varies with the rmeter used

and the individual diode, but, gensrally spesking, the
fower reading should be from zero to the first % of the
scale.

Regulator Inspection
To test the regulator out of circuit, use three 12V
batteries and a test light made from a 12V 3 — 6 W
bulb in a socket with leads.
#Remove the regulator/rectifier from the frame.
elising auxiliary leads, connect one of the yellow leads
to the battery (+) terminal, and connect the test light
between the black lead and the battery (—) terminal

8t this time the bulb should not be lit,
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. Regulator/Rectificr
. Test Light
. 12V Battery

BK

00~ DU LA e W R =
-
-

. 6 Pin Connector

©The test light works as an indicator and also as a
current limitar to protect the regulator/rectifier from
excessive current, Do not use an ammeter instead of a
test light.

eConnect the brown lead to the other battery (+)
terminal and cannect the black lead to the battery (—)
terminal momentarily. At this time the bulb should
not be lit.

1. Regulator/Rectifier 6. Y,

2. Test Light 7Y

3. 12 ¥ Battery B Y,

4, BK 9, & Pin Connector
5. BR




15-16 ELECTRICAL SYSTEM

®To apply 24 V to the regulatorfrectifier, connect two
12 V batteries in series, and connect the brown lead to
the battery (+) terminal and the black lead to the
battery {-) terminal momentarily. The bulbk should
now light and stay on until the bulb circuit is opened,

]

L

+
[h3
|

1. Regulator/Rectifier 6.¥,
2, Test Light A
3. 12 ¥ Battery E. ¥,
4. BK 9, 6 Pin Connector
5 BR

CcDo not apply more than 24 volts. |f more than 24
volts is applied, the regulator/rectifier may be damaged.
Do not apply 24 V more than a few seconds, the
regulator/rectifier may be damaged.

®#Repeat the above three steps for other two vellow leads
(in connector 3 which leads to the regulator frectifier),

*Replace the regulator/rectifier if the bulb does not light
as described above,

NOTE

OThe above test is not foolproof. |If the above checks
show the reguiator/rectifier is not damaged, but there is
stilf trouble in the charging system, first carefully
inspect the alternator, battery, wiring, and all con-
nections. Repface the regulator/rectifier if alf these
other cormponents turm out good.

Regilator/Rectifier Outout Voltage Inspection

#Remove the seal.

oCheck the battery condition (see Baltery section).

®Warm up the engine to obtain actual alternator opera-
ting conditions.

a5top the engine and connect the hand tester (special
tool: 57001-983) to the battery leads as shown.

Regulator/Rectifier Output Voltage

+
Battery

e®5tart the engine, and note the voltage readings at var-
iaus engine speeds with the headlight turned on and
then turned off (To trn off the headlight of US and
Canada models, disconnect the headlight connector),

*The readings should show nearly battery voltage when
the engine speed is low, and as the engine speed rises,
the readings should also rise. But they must stay
within the specified range.

*|{ the output voltage is much higher than the specifica-
tion, the regulator/rectifier is defective.

*|f the output voltage does not rise as the engine speed
increases, then the regulator/rectifier is defective or the
alternator output js insufficient for the loads, Check
the alternator and regulator/rectifier to determine
which part is defective,

Regulator/Rectifier Output Voltage
Meter range: 2B VvVDC
Connection: Battery lead (connected)
Meter (+) — Battery + terminal
Meter (—) — BK/Y lead
Reading: Battery voltage to 14.0 to 150V
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Ignition System

-------------- B T T e e

Safety Instructions:

CTha ignition system produces extremely high voltage.

Do not touch the spark plugs, high tension coils, or
spark plug leads while the engine is running, or you
could receive a severe electrical shock.

“Do not disconnect the battery lesads or any other

electrical connections when the ignition switch on, or
while the engine is running. This is to prevent IC
igniter damage.

2Do not install the battery backwards. The negative side

is grounded., This is to prevent damage to the diodes
and IC igniter,
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Pickup Coil Removal

eRemove the alternator cover [see Alternator Rolor
Removal ).

®Remove the pickup coil lead clamp screw, and take the
clamp off the cover, then remaove the pickup calls,

Pickup Coil fnstaliation

slnstall the pickup coils as follows,

Zlnstall the lead clamp between the libs on  the
alternator cover as shown.

oApply silicone sealant to the grommets, and it the
grommets as shown in the figure (see Starter Coil
Installation in this chapter).

Pickup Coil Lead Installation

. Alternator Cover

. Lihs

. Clamp

. Liquid Gasket Applied Area
. Pickup Coil Lead

. Lib

. Grommets

B e U RS FERE K T

Do not run on the lead to the alternator cover lib as
shown.

CThe pickup coil grommet must be installed with the
lead side downward as shown.

2lamp the harness of the pickup coil leads as shown.
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A, Clamp

B, Water Pump

Spark Plug Remaval

#Remove the right side cover (see Side Cover Remaoval
in the Frame chapter).

#Pull off the spark plug cap.

®Remove the spark plugs using the spark plug wrench
{owner's tool),

A. Spark Plug Wrench: 92110-1132

Spark Plug Installation Notes

#|nsert the spark plug vertically into the plug hole with
the plug installed in the plug wrench.

®Tighten the plug finger tight and to the specified
torgue (see Exploded View),

#Fit the plug caps securely,
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Ignition System Wiring Diagram
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1. lgnition Switch 8. lgnition Coil #1 Cylinder 15. Battery
2, B-pin Connector 9. Spark Plugs 16. IC Igniter
3. Engine Stop Switch 10. Starter Lockoul Switch 17. 2-pin Conneclor
4. G-pin Connector 11. Side Stand Switch 18. Alternator Rotor
5. Diodes 12. Neutral Switch 19. Pickup Coil #1, #2 Cylinder
6. Junction Box 13, Starter Relay
1. lgnition Coll #2 Cylinder 14, Main Fusc 30A

tgnition Coif Removal

®Remove the upper fairing (see Frame chapter).

o Pull out the plug caps from the spark plugs.

e#Disconnect the ignition coil primary lead connectors.

®Remove the ignition coil mounting nuts and take off
the coils.

R el

A, Ignition Coil C. Primary Lead
B. Mounting Bolts




lgnition Coll installation Notes
#Connect the primary leads to the primary coil termi-
nais as follows:
Black and red leads -+ No. 1 ignition coil
Green and red leads = No, 2 ignition coll
#The (+) and =) markings next to the primary coil
terminals on the ignition coil body indicate the polarity
af the terminals. The polarity of the two spark plug
leads are shown when the primary leads are con-
nected as indicated in the figure.

Secondary Lead

o . = = Connect
E— (=) 2+ G or BK Lead
_ k)
L _@f’»—k— Connect
R Leads

Pickup Coif Inspection

® Disconnect the pickup coil connectaor,

#Zero the hand tester (special toal: 57001.983), and
connect it to pickup coil leads,

*If there is more resistance than the specified value, the
coil has an open lead and rust be replaced. Much less

than this resistance means the coil is shorted, and must
be replaced.

Pickup Coil Resistance
100 — 150 &}

®Using the highest resistance range of the hand lester,
measure the resistance between the pickup coil leads
and chassis ground.

*Any meter reading less than infinity (=) indicates a
short, necessitating replacement of the pickup coil
assembly.

tanition Coil inspection
Measuring arcing distance:

The maost accurate test for determining the condition
of the ignition coil is made by measuring arcing distance
with a coil tester (special tool: 57001-1242)
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NOTE

o8ince 8 tester other than the Kawasaki Electrotester
may produce a different arcing distance, the Kawasaki
Electrotester is recommended for relfable resulits.

®Remaove the ignition coil.
#Connect the ignition coil {with the spark plug cap left

installedt at each of the spark plug lead) to the tester,
and measure the arcing distance.

Ignition Coil Test

=

-0 O+ -0

-

19 o4
0
(]

)
+
L

1. Electotester
2. Voltage Source
3. lgniton Coil

OTo avoid extramely high voltage shocks, do not touch
the coil or lead.

*|f the distance reading is less than the specified
value, the ignition coil or spark plug cap is
defective.

Ignition Coil Arcing Distance

7 mm ot mora

#To determine which part is defective, measure the
arcing distance again with the spark plug cap removed
from the ignition coil.

*|f the arcing distance is subnormal as before, the
trouble is with the ignition coil itself. If the arcing
distance is now normal, the trouble is with the spark
plug cap.

Measuring coil resistance:
If the arcing tester is not available, the coil can be
checked for a broken or badly shorted winding with an
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ohmmeter. However, an chmmeter cannot detect layer

shorts and shorts resulting form insulation breakdown
under high vaoltage.

eDisconnect the primary leads from the coil terminals.

#Measure the primary winding resistance,

Connect an chmmeter between the coil terminals.

wSet the meter to the x 1 £2 range, and read the meter,

®Measure the secondary winding resistance,

CPull the spark plug cap off the lead,

oConnect an ohmmeter between the spark plug lead and
the terminal.

OS¢t the meter to the x 1 KED range, and read the meter,

*|f the meter does not read as specified, replace the coil,

Ignition Coil Winding Resistance

21 -3211
10 — 16 ki2

Primary windings:
Secondary windings:

Ignition Cail Winding Rasietance

@ @
B 9

1, Measure primary winding resistance,
2, Measure secondary winding resistance.
3. Ignition eoil

*®|f the meter reads as specified, the ignition coil
windings are probably good., However, if the ignition
system  still does nat perform as i€ should after all
other components have been checked, test replace the
coil with one known 1o be good.

oCheck the spark plug leads for visible damage.

*®lf any spark plug lead is damaged, replace the coil,

Spark Plug Cleaning Inspection

®Eemove the spark plug.

®Clean the spark plug, preferably in a sandblasting
device, and then clean off any abrasive particles. The
plug may also be cleaned using a high flash-point
sofvent and a wire brush ar other suitable tool.

#*[f the spark plug electrodes are corroded or damaged,
ar if the insulator is cracked, replace the plug, Use the
standard plug or its equivalent.

*[f the spark plug electrodes are corroded or damaged,
or if the insulator is cracked, replace the plug, Use the
standard plug or its equivalent.

Spark Plug Gap

#Measure the gap with 4 wire-type thickness gatige.

*[f the gap is incorrect, carefully bend the side electrode
with a suitahle tool to obtain the correct gap.

Spark Plug Gap
0.6 — 0.7 mm

Spark Plug Gap

1. Insulator

2, Center Electrode
3. Plug Gap

4. Side Electrode

IC lgniter Removal

#Remove the left side cover (see Frame chapter in this
text).

#Full the igniter outward evenly as far as it will go.

®Full the jgniter upper side out of the rear fender tongue
just enough to clear the tongue, then pull the lower

side ouL.

“Pulling either side of the igniter too far out mey break
the fender tongue, and the rear fander will need to be
replaced.

A, lgniter

B. Rear Fender Tongues

®Pull off the connector and remave the igniter.
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3 IC fgniter Instaliation Note _ _ _
E Olnstallation Is the reverse of removal, MNote the fol- IC Igniter Internal Resistance unit : kil
! lowing. Range
#Put the igniter lower side halfway into the fender <1 E£]| Tester (+} Lead Connection
tongue, then push on the u ide. 5 | e - g :
i Terminal 1 | 2 ﬂj AFAEN
6 ~ 10~ | 10~ | 6~ | 10~
1 oa
0 50 | 45 30 | 50
©Forcing either side of the igniter may break the fender c 4~ Poow [ 3= 17~
tongue, and the rear fender will need to be raplaced. S| 2 20 & 8 2% | ] 8
B — T -
: |5 | fe= B~ | B | 2~ |6
d 40 | 15 D 40 | 15 | 30
o | D
E 4 - =1 aa oo oo o oa
I - i
1 it : B | 4 s 7 Joms | Fos
! g . % | 0 /| N W B
h B 4 — - i —
6 4 0 ¥ 1 3 | 1
. N A R
. 7 oo L] o | o == vo

Measured with the Kawasaki Hand Tester 57001-983.
A tester other than the Kawasaki Hand Tester may show
differant readings,

F
'r
|
|
Elss
E_ ! *Replace the IC igniter if the reading is not the specified
s value,

IC tgniter fnspection

®#Remove the |C igniter,
v ®/era an ohmmeter, and connect it to terminals of the
' |C igniter to check the internal resistance of the igniter,
®Be sure to set the tester to the x 1 k&2 range.

_'

gl Clige only Kewasaki Hand Tester 570071983 for this

_ tast. A tester other than the Kawasaki Hand Testér

i may show different readings.

3 <If a megger or 8 meter with a large-capacity battery is
used, the I1C igniter will be damaged.

Terminal No. of IC loniter

R

) ES '

7
Do not &) & @

measure here,
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IC Igniter Troubleshooting

( Beginning )

Inspect IC igniter
and pickup cails,

Do above
inspections prove
that IC igniter and
pickup coils are
good?

No o | Replace damaged
part,

Does engine still
operate pootly?

Replace IC
igniter.

Replace part
which is not replaced
above step.

Does engine still
operate poorly?

Does engine still
operate poorly?

Replace pickup
coils,

Yes

Does engine still
operate poorly?

Trouble may be caused
by other ignition system
parts or engine itself.

End &
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Electric Starter System
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Starter Motor Removal

®Drain the engine oil,

oDrain the coolant (see Coolant Change in Cooling
System chapter),

®Remove the water pipe bolts and take the pipes off the
water pump.

#Remove the shift lever and remove the engine sprocket
Cover,

#Remove the alternator cover and starter idle gear with
shaft,

#Disconnect the starter motor lead from the motar,

A, Starter Motor C. Starter Motor Bolls
B. Starter Motor Lead

®Remove the starter motor balts and pull the motor
toward the right.

Starter Motor fnstallation Notes
®Clean the starter motor lugs and crankcase where the
starter mator is grounded.,

A Clean Here

eApply a small amount of engine ail to the O-ring.
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A, O-Ring

8PyL the starter motar on the crankease.
®Press the part of the motor end cover and push the
rotar into the crankcase hale,

Starter Motor Disassemnbly
#Remove the starter motor (see Starter Motor Removal),
®Take out the screws and remove both end covers

A Screws B. End Covers

#Take the armature off the pinion gear side.
#Femove the brush springs from the brush holder,

A, Brush Holder B, Brush Springs
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®|f the brushes are to be removed, follow the below, ®|nstall the washers on the armature as shown,
oRemove the screw and take off the negative brush,

AL Screw B. MNegative Brush A, Toothed Washer C. Armature
B. Thrust Washer D. Trust Washer
ofemove the nut and terminal balt then take off the
positive brush,

®lnstall the armature and yoke as follows,

OFit the spring on the spring post halfway ; the post must
be positioned in the D-shaped end of the spring, Turn
the other end of the spring a half turn clockwise, and
fit the end in the brush groove, Push the spring all the
way onto the post at the stepped portion.

CBe sure the slender O-ring is in place on the brush side
voke end.

oFit the yoke notch onto the end cover pin.

AL MNut C. Positive Brush
B. Terminal Bolt

Starter Motor Assembly

®[nstall the negative brush.

®|nstall the terminal bolt and the removed parts as
shown.

Terminal Bolt and Parts

A Pin C. Slender O-ring

B. Notch
1. MNut 5. O-ring *When installing the pinion gear side end ocver, note the
2. Washer 6. Terminal Bolt following,
3. Large Insulator 7. Plastic Washer OFit the toothed washer tangs into the notches.

4. Small Insulator 8. Positive Brush OBe sure the slender O-ring is in place on the end cover,
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A End Cover C. Toothed Washer A, Align the marks
B, O-ring

®Align the mark on the pinion gear side end cover
with the mark on the yoke.

Electric Starter Cireuit
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‘ 1. lgnition Switch 6. |unction Box 11. Meutral Switch
, 2. 6-pin Connector 7. Starter Circuit Relay 12. Starter Motor
) 3. Engine Stop Switch 8. 9-pin Connectar 13. Starter Relay
: 4. Starter Button 8, 2-pin Connector 14, Main Fuse 30A
i 5. 4-pin Connector, 10, Starter Lockout Switch 15. Battery

B-pin Connector
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Brush Inspection

#hleasure the length of each brush.

*If any is worn down to the service limit, replace all
brushes.

Starter Motor Brush Length

Standard: 11 mm
Service Limit: 5 mm

A, Brush B. Length

Brush Spring Inspection

®Check that the brush springs are in place and will snap
the brushes firmly into place,

*|f not, reinstall or replace the spring,

Commutator Cleaning and lnspection
®Smooth the commutator surface if necessary with fine
ermery cloth, and clean out the grooves,

B. Emery Cloth

A, Commutator

®hecasure the diameter of the commutator,
*Replace the starter motor with a new one if the
commutator diameter is less than the service limit.

Commutator Diameter

Standard: 23 mm
Sarvice Limit: 22 mm

C. Shaft
D. Diameter

A, Groave
B. Commutator Segment

Armature Inspection

#lsing the x 1 {1 ohmmeter range, measure the
resistance  between any  two commutator segments.

*|1 there is a high resistance or no reading (=°) between
any two segments, a winding is open and the starter
motor must be replaced.

—
b -]
-]

-
-
o
o
k.

AL Segment

#®llsing the highest chmmeter range, measure the resist-
ance between the commutator and the shaft.

*|f there is any reading at all, the armature has a short
and the starter motor must be replaced.

Even if the foregoing checks show the armature to be
good, it may be defective in some manner not readily
detectable with an ohmmeter. |If all other starter motor
and starter motor circuit components check good, but
the starter motor still does not wrn over or only turns
over weakly, replace the starter motor with a new one.




Brush Leads Inspection

#5et the ochmmeter 1o the x 1 £2 range,

#heasure the resistance berween the negative brush and
the plate.

#hMeasure the resistance between the positive brush and
the terminal,

*|f there is not close to zero ohms, the bursh is an
open and brush must be replaced,

Brush Plate and Terminal Bolt tnspection

#5¢t the chmmeter to the highest range.

®Measure the resistance between the positive brush
holder and the end cover.

®Measure the resistance between the terminal and the
end cover.

*If there is any reading at all, the insulator may be failed
and the washer (insulator) of the end cover must be
replaced,

A, Positive Blush Holder B. End Cover
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Starter Relay Inspection
#Disconnect the starter motor lead and battery positive
terminal from the starter relay.

oThe battery positive (+) lead with the rubber cap Is
connected directly to the battery positive (+) terminal
even when the ignition switch is off, so take care not to
short the removed lead to chassis ground.

®liing the x 1 £2 ohmmeter range, measure the resist-
ance across the relay terminals,

*1f the relay clicks but the meter does not read zero, the
relay is defective and must be replaced. If the relay
does not click at all, the relay is defective and must be
replaced.

*|f the relay makes a single clicking sound and the meter
reads zero the relay is good. The trouble is in the
starter motor or the motor power supply wires,

Switch Position:
Ignition switch ON
Engine stop switch RUN

Starter button ON
Meutral switch ON {(Transmission is in Neutral)
Meter Connection:
Location Starter relay terminals
{Leads disconnected)
Meter Range x18

0 £2 and ralay clicks when
starter button is pushed.

Meter Reading:

ErmssmEmsEnn LR L e -

Lighting System

The headlight beam is adjustable both horizontally
and vertically, Headlight aiming must be correctly
adjusted for your safe riding as well as oncoming drivers,
In most areas it is illegal to ride with improperly ad-
justed headlights.

Headlight Bearn Horizontal Adjustment
®Put a Fhillips screwdriver into the horizontal adjuster
guide on the back of the headlight,
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&, Vertical Adjuster B. Guide

oTyrn the adjuster on the headlight in or out until the
beam points straight ahead.

Headlight Beam Adjustment

3. Vertical Adjuster
4, Adijuster Guide

1. Horizontal Adjuster
2. Adjuster Guide

Headfight Beamm Vertical Adjustment
The headlight beam is adjustable vertically. If ad-
justed too low, neither low nor high beam will illuminate
the road far enough ahead. If adjusted too high, the
high beam will fail to illuminate the road close ahead,
and the low beam will blind oncoming drivers,
oPut a Phillips screwdriver into the vertical adjuster
guide.
#Turn the adjuster on the headlight in or out to adjust
the headlight vertically.

A, Horizontal Adjuster B, Guide

NOTE

c0n high beamn, the brightest point should be slightly
befow horlzontal with the motorcycle on its wheels
and the rider seated. Adjust the headiight to the
proper angle according to local reguiations.

OFor LIS model, the proper angle iz 0.4 degrees below
horfzontal. This is a 50 mm (2 in) drop at 7.6 m (25
ft} measured from the center of the headlight with
the matorcycle on its wheels and the rider seated.

A, 50 mm (2 in)

B. Center of Brightest Spot
C. 7.6 m (25 ft)

B. Height of Headlight Center

Healight Bulb Replacement Notes

“When handling the quartzhalogen bulbs, never touch
tha glass portion with bare hands, Always use a clean
cloth. Oil contamination from hands or dirty rags can
reduce bulb life or cause the bulb to explode.

oFit the dust cover onto the bulb firmiy as shown in the
figure.




ELECTRICAL SYSTEM 15-29

Dust Caver Installation Taif/Brake Light Lens
Removal /installation Nate
#Be careful not to overtightenthe lens mounting screws.

Turn Signal Light Bulb Replacement Note
®Be carcful not to overtighten the iens mounting screws.

License Plate [ight Bulb Replacement Notes

#[nstall the bulb lens so that the “TOP" mark on
the lens points up.

# Do not overtighten the lens maunting screws,

Good Bad

1. Dust Cover 2. Headlight Bule

A, “TOP" Mark

A Top Mark B. Dust Cover

®Be careful not to overtighten the lens and socket
MOUnting SCrews.

Tail /Brake Light Bulh Replacernent Notes

S8lnsert the new bulb by aligning the pins with the
groaves in the walls of the socket so that the pin closest
to the bulb base is to the upper right.

A, Pin Closest to Base,
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Inspection:

Far any lighting system problems, always check the
lighting system wiring and the bulbs first (see Wiring

Inspection).

Headlight Circuit {US Model)
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1. lgnition Switch 9, Diodes 17. Alternator
2. 6-pin Connector 10, Headlight 18, 3-pin Connector
3. Reserve Lighting Device 11. High Beam Indicator Light 19. Repulator!Rectifier
4, &-pin Connector 12. Failure Indicator Light 20 Starter Relay
5. Junction Box 13, 6-pin Connector 21, Main Fuse 304
6. Starter Circuit Relay 14, 6-pin Connector 22. Battery
7. Headlight Relay 15. Dimmer Switch 23, 4-pin Connector
8. Hceadlight Fuse 104 16, 9-pin Connector
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Headlight Circuit
{Other than LS Model Shown)
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. Ignition Switch

. B-pin Connector

. Headlight Switch
. B-pin Connector

. Junction Box

. Taillight Fuse 104

Cooling Fan System

N R AR RN R AR R R A

Far System Circuit inspection
a[isconnect the connector from the fan switch,

#Ground the red/white wire to the engine with a suitable

wire.

*[f the fan turns, inspect the fan switch.

Headlight Fuse 10A
Headlight

City Light

2-pin Connector

11. High Beam Indicator Light
12, 6-pin Connector

=

*|f the fan does not wens, inspect the following,
Junction Box Parts (Fan Fuse, Fan Relay)

Fan
Main Fuse

Fan fnspection

®Djsconnect the 2-pin connector of the fan leads.
ellsing two auxiliary wires, supply hattery power to the

fan.

Wire Connections
Blug Lead <+ Battery (+)
Black Lead < Battery {(—)

Fan Relay inspection
Refer to the Main, Starter Circuit, and Headlight
Relay Inspection in the Junction Box section.

| jﬁw{:ﬂ:—axw—

13,
14,
15
16.
17.
15.

i

4-pin Connector
9-pin Connector
Dimmer Switch
Starter Relay
Main Fuse 304
Battery

*|f the fan does not turn at this time, the fan is defective
and must be replaced,
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Cooling Fan Cirguit

W/BL
. Cooling Fan

. 2-pin Connectar
Fan Relay

Fan Fuse 104
Junction Box
Fan Switch

. Radiator

. Starter Relay
Main Fuse 304
. Battery

BK/Y—{J<FBK/ /¥~

S LN R W —
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®Remove the meters and gauge by taking off the mount-
ing nuts,

Meters and Gauge

ELLLE S e LR e LR CLEEE R TR e Y] LEE R R R LT R Y SEEEEd s mm R CLLE T

Meters and Gauge Removal

“Place the meter or gauge 5o that the face is up, Ifa
meter or gauge is left upside down or sideways for any
length of time, it will malfunction.

® Remove the following parts.
Upper Fairing (see Frame chapter in this text)
Headlight Unit
Speedometer Cable Upper End

A, Three Mounting Nuts

A. Headlight Unit Mounting Bolts




Meters and Gauge Disassernbly
#®Remove the cover mounting screws,

A

A, Four Cover Mounting Screws B. Cover

#Remove the transparent cover. The rubber knob cap
comes off with the cover.

®Separate each meter or gauge by removing the mount-
ing screws and the terminal screws,

Meter or Gauge Replacement
#Replace the meter or the gauge along with the pointer
if necessary,

Meter and Gauge Assembly Note
#install each lead on the original position shown.

Bulb Replacement Notes

®To remove the wedge-base type bulbs {indicator and
illumination), pull out the bulb sockets and pull the
bulbs off the sockets.

“Do not use bulbs rated for greater wattage than the
specified value, as the meter or gauge panel could
become warped by excessive heat radiated from the
bulbs,
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Tachometer Inspection

NOTE

CThe Tachometer inspection is explained on the assump-
" tion that the ignition system operates normally.

e heck to sce that the rubber dampers are installed at
the meter mounting bracket.

*fnstall 3 new damper where it is absent.

oCheck to see that the rubber dampers at the meter
mounting bracket are in good condition they should
not be hard or cracked.

*Replace any damaged rubber dampers with new ones,

o heck to see that all meter mounting nuts are tightened
securely.

*[ighten the loose fasteners.

A. R/BK, BK/Y F. G/GY

B, BR, BL/R G. LG/BR

C. WY H. BK/Y, R/BL, 3.4 W Bulbs
D. BK/Y 1. BK, 3.4 W Bulb

E. BR

Tachometer inspection

®Check the tachometer circuit wiring (see Tachometer
Circuit and Wiring Inspection).

*|f all wiring and components other than the tachom-
eter unit check out good, the unit is suspect. Check
the unit as shown,

o Turn the ignition switch OMN.

# Remove the BK lead of the ignition coil.

#0pen or connect the BK lead to the battery positive
terminal wusing an auxiliary lead. Then the pointer
shauld flick.

#Turn the ignition switch OFF,

*|f the pointer does not flick, replace the tachometer
unit.



15-34 ELECTRICAL SYSTEM

Tachometer Circuit
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lgnition Switch
B-pin Conncetars
. Tachometer
. 4-pin Connector
Ignition Cail (#1. LH)
Spark Plug
Starter Relay
Main Fuse 304
. Batrery

I R B R

Water Ternperature Gauge Operation [nspection
®Prepare an auxiliary wire, and check the operation of
the gauge.

Gauge Operation Check

Ignition Switch Position: ON

Wire Location:  Famale, $ensor connector

[disconnected)

Gauge should read C when connector
wiras is openad.
Gauge should read H when connector
wire is grounded to engine.

Results:

Water Tamperatura Gauge Circuit

o
& r
1 O Le |
v K + g
7 Y
77

O0—2B

——R

!

!
BK/Y—=——BK/Y

CﬂUTI[II\!I

Do not ground the wiring lenger than necessary. After
the needle swings to the H position, stop the test.
Otherwise the gauge could be damaged.

*|f these readings are not correct, the trouble is with
the gauge and/or wiring.

oCheck the water temperature gauge circuit wiring (see
Wiring Inspection),

®|f all wiring and components other than the water tem-
perature gauge unit check out good the unit is defec-
tive,

W w
o | — BR—e——BR
i
@
Y
BR BR—
BK/Y BK/Y —
WiY

. Ignition Switch

6-pin Connector

. Water Temperature Gauge
a-pin Connector

Water Temperature Sensor
. Starter Relay

. Main Fuse 304

. Battery

R

BK/Y

@r

¢
i
BK/Y =L ——BK/Y
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..... Rear Brake Light Switch Position Adjustment
Switches and Sensors ®iemove the RH side cover.
B RFREEE R EF AN R AR AR IR E RN RN NS NN IR IR RN E N RN AR RN AN .'rurn Lhc ddjufﬂng nut tD adjust Lhe SW“Gh.
Eront Brake Light Testing '

{ ®Turn on the ignition switch. 4 CAUT’I{IH:'I

| &Th ke light shoul h he fi ke is

I app?l'lE:;a wrlghtitontit secamahicnsron bkt To avoid damaging the slectrical connactions inside the

switch, be sure that the switch body does not turn

*|f it does not, inspect the switch. - :
during adjustment.

Rear Grake Light Testing

®Turn on the ignition switch,

[ ®Check the operation of the rear brake light switch by
depressing the brake pedal. The brake light should go
{ on after about 10 mm of pedal travel.

A, Rear Brake Light Switch C. Light sooner.
B. Adjusting Nut [, Lights later.

Switch Removal Note
®Refer to the appropriate chapters for the switches and
SEN50rS.

Switch faspection

A, Rear Brake Pedal B. 10 mm ®Using an ohmmeter, check to see that only the con-
nectings shown in the table have continuity (about
zerg ohms),

. . . ) *|f the switch has an open or short, repair it or replace it

*|f it does not, adjust the brake light switch, with new ohe.

Ignition Switch Cannections Starter Button Connections
BR W ¥ BL R | BK/R | BK/R
OFF, LOCK Free
ON C,_‘_“:*C) C}—D Push on C—

F{Park) |
Starter Lockout Switch Connections Engine Stap Switch Connections
o BK/Y | BK [BK/R | R Y[R

When clutch lever is pulled in ( —| OFF |
When clutch lever is released [ =) RUN (—)

ﬁ
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Dimmar Switch Connections (US model) Horn Button Connections
BL/Y BL/O RiY R/BK BK/W BKi‘_( | !

' [ Free
sl - m Push on )
LO . ; O

Side Stand Switch Connections

G/W | BK/Y
When side stand is up —)
Dimmer Switch Connections When side stand is down
RIBK | BL/Y R/Y
HI C—
2 C—— MNeutral Switch Connections
LG |77rr

When transmission is in neutral | Com—r
When transmission is not in newtral

Headlight Switch Connections
{Other than US model]

R/W | R/BL BL BL/Y
OFF Qil Pressure Switch Connections*

| C— .l BL/R é;’:’h"
ON | O o) When engine is stopped C —)

When engine is running

*: Engine lubrication system is in good condition,
Pazsing Button Connections b ¥ &

{Other than US model) |
BR R/BK

Erec Fan Switch fnspection

P ' == eRemove the fan switch
ush on O—— e .
e5uspend the switch in a container of water so that the
temperature sensing projection and threaded portion
are subrmerged.
#5uspend an accurate thermometer in the water,

Front Brake Light Switch Connections ®Place the container over a source of heat and gradually

BK BK raise the temperature of the water while stirring the

= e - ‘ water gently.

When brake lever is pulled in _3 #llsing an ohmmeter measure the internal resistance of
the switch across the terminal and the body at the
temperatures shown in the table.

*If the ohmmeter does not show the specified values,

Rear Braka Light Switch Connactions replace the switch,

ik BL Fan Switch (97°C) Connections

When brake pedal is pushed down C— “Rising temperature: From OFF to ON
at 84 ~ 100°C (201 ~ 212°F)
CFalling temperature: From ON to OFF

above 90°C {194°F)
Turn Signal Switch Connections ON: Less than 05 02
i GY O G OFF: More than 1 M{2
e 'N"" | NOTE
L t Cmmm—) OThe switch and thermometer must not touch the
container sides or bottorr.




Fan Switch Inspaction.

TS

i

Water Temperature Sensor Inspection
eRemove the water temperature sensor.,
#Suspend the sensor in a container of water so that the

temperature sensing projection and threaded portion
are submerged.

sSuspend an accurate thermometer in the water,

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

olsing an ohmmeter Measure the internal resistance of
the sensor across the terminal and the body at the
temperatures shown in the table.

*If the ohmmeter does not show the specified values,
replace the sensor,

Internal Resistance of Water Temperature Sensor

80°C (176°F): About 52 3
100°C (212°F): About 27 12
NOTE

oTha switch and thermometer must not touch the
container sides or bottam.

A, Fuse Cover
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Water Temperature Sensor Inspaction

)

J
]
N

Junction Box

emm s EEa AR I REEAN IR ERE R RS

The junction box has fuses, relays and diodes, The
relays and diodes can not be removed.

Fuse Removal
#Remove the seat.
®lUnlock the hook to lift up the locking arm,

B. Locking Arm

oPyll the fuses straight off the junction box with neadle
nose pliers,
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Fuse Installation Notes
cInstall the fuses an the original positions shown,

©The main 30A fuse is installed on the top of the starter
relav.

A 10A for Taillight D, 10 A for Fan Relay
B. 10 A for Accessory  E. Spare Fuses
C. 10 A for Headlight Relay

Junction Box Internal Circuit {
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9-Pin Connectar B-Pin Connector






Fuse Inspection

#Remove the fuse from the junction box.

®lnspect the fuse element.

®|f it is blown out, replace the fuse. Before replacing a
blown fuse, always check the amperage in the affected
circuit, If the amperage is equal to or greater than the
fuse rating, check the wiring and related components

for a short circuit,

CWhen replacing a fuse, be sure the new fuse matches
the specified fuse rating for that circuit. Installation of
a fuse with a higher rating may cause damage 1o wiring
and components,

Fuse

Housing  Fuse Element

Blown Element

Terminals

Junction Box Fuse Circuit Inspection

#Remove the junction box from the motoreycle.

#Pull off the connectors from the junctian box.

eiake sure all connector terminals are clean and tight,
and none of therm have been bent.

*Clean the dirty terminals and, straighten slightly-bent
terminals.

o heck conductivity of the numbered terminals with
hard tester.

*|f the meter does not read as specified, replace the
junction box.

Fuse Circuit Inspect

Meter Connection Meter Reading (£3)
1—3A 0
6—7 0
6—17 1]
*¥IA -8 o
Lt o

*US Model Only
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Fan, Starter Circwit and
Headlight Relay Inspection

ofemaove the junction box from the motorcycle.

oCheck conductivity of the following numbered
terminals by connecting and ohmmeter and one 12 W
battery to the junction box as shown,

*If the meter does not read as specified, replace the
junction box.

Relay Cireuit Inspection (with the battery disconnected)
Meter Reading (£2)

Meter Connection

4 — 5 oo
1 — 1% oo
12 13 5o

Relay Circuit Inspection {with the battery connected)

Meter ! Battery Connection Meter
Caonnection + - Reading (£2)
11 — 13 11— 12 0

Diode Circuft Inspection

e#Remove the junction box fram the motorcycle.

oPul| off the connectors from the junction bax.

#Check conductivity of the following pair of terminals.

Terminals for Diode Circuit Inspection
138, *139,12-14,15-14, 1614

*US Models Only

*The resistance should be low in one direction and move
than ten times as much in the other direction, If any
diode shows low ar high in bath directions, the diode is
defective and the junction box must be replaced.

NOTE

OThe actual meter reading varies with the meter used
and the individus! diode, but, generally speaking, the
fower resding should he from zero to the first % of the
scale,

.......................... e L e R e T

Electrical Wiring

T T T T

Wiring fnspection

#Visually inspect the wiring for signs of burning, fraying,
el

*|f any wiring is poor, apart and inspect it for corrosion,
dirt, and damage,
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#Pull each connector apart and inspect it for corrosion,
dirt, and damage.

#|f the connector is corroded or dirty, clean it carefully.
If it is damaged, replace it.

#Check the wiring for continuity,

ollse the wiring diagram to find the ends of the lead
which is suspected of being a problem.

oConnect an chmmeter between the ends of the leads.

o5et the meter to the x 1 £2 range, and read the meter.

*|f the meter does not read O £3, the |ead is defective.
Replace the lead or the wiring loom if necessary,
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Additional Considerations for Racing

.......... A EE AN EEE NN RN EE R R AR R E R m A n s a RN A AR PR R

This motorcycle has been manufactured for use in a
reasonable and prudent manner and as a vehicle only.
However, some may wish to subject this motoreycle o
abnormal operation, such as would be experienced under
racing conditions. KAWASAKI STRONGLY RECOM-
MENDS THAT ALL RIDERS RIDE SAFELY AND
OBEY ALL LAWS AND REGULATIONS CONCERN.
ING THEIR MOTORCYCLE AND 1TS OPERATION,
Racing should be done under supervised conditions,
and recognized sanctioning bodies should be contacted
for further details, For those who desire to participate
in competitive racing or related wse, the following
technical information may prove useful,  However,
please note the following important points.
®You are entirely respansible for the use of your motor-
cvele under abnormal conditions such as racing, and
Kawasaki shall not be liable for any damages which
might arise from such use,

®Kawasaki’s Limited Motorcycle Warranty and Limited
Emission Control Systems Warranty specifically ex-
clude motorcycles which are used in competitive or
related uses.  Please read the warranty carefully.

sMotorcycle racing is a very sophisticated sport, subject
to many variables. The following information is
theoretical only, and Kawasaki shall not be liable for
any damages which might arise from alterations utili-
zing this information.

sWhen the motorcycle is operated on public roads, it
must be in its original state in order to ensure safety
and compliance with applicable regulations.

Carburetor:

Sometimes an alteration may be desirable for im-
proved performance under special conditions when
proper mixture is not obtained after the carburetor has
been properly adjusted, and all parts cleaned and found
to be functioning properly.

If the engine still exhibits symptoms of overly lean
carburetion after all maintenance and adjustments are
correctly performed, the main jet can be replaced with a
smaller or larger one. A smaller numbered jet gives a
leaner mixture and a larger numbered jet a richer mix-
ture,

Spark Plug:

The spark plug ignites the fuel/air mixture in the
combustion chamber. Ta do this effectively and at the
proper time, the correct spark plug must be used, and
the spark plug must be kept clean and ad]usted,

Test have shown the plug listed in the "Electrical
Systerm'' chapter to be the best plug for general use.

Since spark plug requirements change with the ighi-
tion and carburetion adjustments and with riding condi-
tions, whether or not a spark plug of a correct heat range
is used should be determined by removing and inspect-
ing the plug,

E—

When a plug of the correct heat range is being used,
the electrodes will stay hot enough to keep all the
carbon burned off, but cool enough to keep from
damaging the enginc and the plug itself. This tem-
perature is about 400 ~ 800°C (750 ~ 1,450"F) and can
be judged by noting the condition and color of the
ceramic insulator around the center electrode. I the
ceramic is clean and of a light brown color, the plug is
operating at the right temperature.

A spark plug for higher operating temperatures is
used for racing, Such a plug is designed for better
cooling efficiency so that it will not overheat and thus
is often called a “colder” plug. |f a spark plug with
too high a heat range is used — that is, a “cold” plug
that cools itself too well - the plug will stay too cool to
burn off the carbon, and the carbon will correct on the
electrades and the ceramic insulatar,

The carbon on the electrodes conducts electricity,
and can short the center ¢lectrode to ground by either
coating the ceramic insulator or bridging across the gap.
Such a short will prevent an effective spark. Carban
buildup on the plug can also catse 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,

Spark Plug

e |
i
&

1
i
H
|
i
1

K\.

il |
o

1. Terminal 4, Gasket
2. Insulator 5. Center Electrode
3. Cement f, Side Electrode

Spark Plug Inspection
#Remove the spark plug and inspect the ceramic insu-
lator,



Spark Plug Condition

il fouling

Carbon fouling

*Whether or not the right temperature plug is heing used
can be ascertained by noting the condition of the
ceramic insulator around the electrode. A light brown
color indicates the correct plug is being used, If the
ceramic |s white, the plug is operating at too high a
temperature and it should be replaced with the next

colder type.

CIf the spark plug is replaced with a type other than the
standard plug, maka certain the raplacemant plug has
the sama thread pitch and reach (length of threadad
portion) and the same insulator type {regular type or
projected type} as the standard plug.

Cif the plug reach is too short, carbon will build up on
tha plug hole threads in the ¢ylinder head, causing over-
heating and making It very difficult to insert the
correct spark plug later.

Olf the reach is too long, carbon will build up on the ex-
posed spark plug threads causing overheating,
preignition, and possibly burning a hole in the piston
tap. In addition, it may be impossible to remove the
plug without damaging the cylinder head.

Plug Reach

Correct reach Too lang
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Il
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—_—
—
1
)
————

R i d

L s e

> %
Hit out at piston /4;

Standard Spark Plug Threads
Diameter: 10 mm
Pitch: 1.25 mm
Aeach: 127 mm
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MNormal operation

Overheating

NOTE

OThe hest range of the spark plug functions fike a
tharmostat for the engine, Using the wrong type of
spark plug can make the engine run too hot [resufting
in angine damage) or teo cofd (with poor performance,
misfiring, and stafling).

Troubleshooting Guide

aramnme e eLEres e

NOTE
cThis fs not an exhaustive Nst, giving every possible
cause for each problem lisred. [t is meant simpfy as 8
rough guide to assist the troubleshooting for some of
the more common difficulties,

Engine Doesn't Start, Starting Difficulty:

Starter motor not rotating:
Starter lockout or neutral switch trouble
Starter motor trouble
Battery voltage low
Relays nat contacting or operating
Starter button not contacting
Wiring open or shorted
lgnition switch trouble
Engine stop switch trouble
Main fuse blown

Starter motor rotating but engine doesn’t turn over:
Starter motor clutch trouble

Engine won't turn over:
Valve seizure
Rocker arm seizure
Cylinder, piston seizure
Crankshaft seizure
Connecting rod small end seizure
Connecting rod big end selzure
Transmission gear or bearing seizure
Camshaft seizure
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No fuel flow:
Fuel tap vacuum hose clogged

Compression low!
Spark plug loose

Fuel tank air vent obstructed
Fuel tap clogged

Fuel line clogged

Float valve clogged

Engine flooded:

Fuel level in carburetor float bow! too high

Float valve worn or stuck open

Starting technique faulty

(When flooded, crank the engine with the throttle
fully open to allow more air to reach the
engine.)

No spark; spark weak:

Battery voltage low

Spark plug dirty, broken, ar maladjusted

Spark plug cap or high tension wiring trouble

Spark plug cap not in good contact

Spark plug incorrect

IC igniter trouble

Neutral, starter lockout, or side stand switch
trouble

Pickup coil trouble

lgnition coil trouble

lgnition ar engine stop switch shaorted

Wiring shorted or open

Main fuse biown

Compression Low:

Spark plug loose

Cylinder head not sufficiently tightened down

No valve clearance

Cylinder, piston worn

Piston ring bad (worn, weak broken, or sticking)

Piston ringfland clearance excessive

Cylinder head gasket damaged

Cylinder head warped

Valve spring broken or weak

Valve not seating properly [valve bent, worn, or
carbon accumulation on the seating surface)

Poor Running at Low Speed:
Spark weak:

Battery vollage low

Spark plug dirty, broken, or maladjusted
Spark plug cap or high tension wiring trouble
Spark Plug cap shorted or not in good contact
Spark plug incorrect

IC igniter trouble

Pickup cail trouble

lgnition coil trouble

Fuel/air mixture incorrect:

Pilot screw maladjusted

Pilot jet, or air passage clogged

Air bleed pipe bleed holes clogged

Pilat passage clogged

Air cleaner clogged, poorly sealed, or missing

Starter plunger stuck open

Fuel level in carburctor float bow! too high or tao
low

Fuel tank air vent obstructed

Carburetor holder loose

Ajr cleaner duct loose

Cylinder head not sufficiently tightened down

Mo valve clearance

Cylinder, piston worn

Piston ring bad (worn, weak, broken, or sticking)

Piston ringfland clearance excessive

Cylinder head warped

Cylinder head gasket damaged

Walve spring broken or weak

Valve not seating properly (valve bent, warn, or
carbon accumulation on the seating surface)

Other:

IC igniter trouble

Carburetors not synchronizing
Vacuum piston doesn't slide smoothly
Engine oil viscosity too high

Drive train trouble

Brake dragging

Poor Running or No Power at High Speed:
Firing incorrect:

Spark plug dirty, broken, ar maladjusted
Spark plug cap shorted or not in good contact
Spark plug incorrect

IC igniter trouble

Pickup coil trouble

Ignition coil 1rouble

Fuslfair mixture incorrect:

Starter plunger stuck open

Main jet clogged or wrong size

et needle or needle jet warn

Ajr jet clogged

Fuel level in carburetor float bowl too high ar too
low

Bleed holes of air bleed pipe or needle jet clogged

Air cleaner clogged, poorly sealed, or missing

Air cleaner duct poorly sealed

Water of foreign matter in fuel

Carburetor holder loose

[Fuel tank air vent obstructed

Fuel tap clogged

Fuel line clogged

Comprassion low:

Spark plug loose

Cylinder head not sufficiently tightened down

Mo valve clearance

Cylinder, piston warn

Piston ring bad (worn, weak, broken, or sticking)

Piston ring/land clearance excessive

Cylinder head gasket damaged

Cylinder hoad warped

Valve spring broken or weak

Valve not seating properly [valve bent, worn, or
carbon accumulation on the seating surface. )

Knocking:
Carbon built up in combustion chamber

Fuel poor quality or incorrect
Spark plug incorrect
IC igniter trouble



Miscellaneous:
Throttle valve won’t fully open
YVacuum piston doesn't slide smoothly
Brake dragging
Clutch slipping
Overheating
Engine oil level tao high
Engine oil viscosity too high
Drrive train trouble

Overheating:
Firing incorrect:
Spark plug dirty, broken, or maladjusted
Spark plugincarrect
1C igniter trouble
Fuelfait mixture incorrect:
Main jet clogged or wrang size
Fuel level in carburetar float bowl too low
Carburetor holder loose
Air cleaner poorly sealed, or missing
Alr cleaner duct poorly sealed
Air cleaner clogged
Compression high:
Carbon built up in combustion chamber
Engine load faulty:
Clutch slipping
Enginge ail level too high
Engine oil viscosity too high
Drive train trouble
Brake dragging
Lubrication inadeguate:
Engine ail level too low
Engine oil poor guality or incorrect
Coclant incorrect:
Coolant level too law
Coolant deteriorated
Coaling system component incorrect:
Radiator clogged
Thermastat trouhle
Radiator cap trouble
Thermostatic fan switch treuble
Fan relay trouble
Fan motor broken
Fan blade damaged
Water pump not turning
Water pump impeller damaged

Over Cooling:
Cooling system compohent incorract:
Thermostatic fan switch trouble
Thermostat trouble

Clutch Operation Faulty:
Clutch slipping:
Friction plaie worn or warped
Steel plate worn or warped
Clutch spring plate misalignment
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Clutch spring broken or weak

Clutch release mechanism trouble

Cluteh hub or housing unevenly worn
Clutch not disengaging properly:

Clutch plate warped or loo rough

Clutch spring tension uneven

Engine oil deteriorated

Engine ail viscosity too high

Engine il level too high

Clutch housing frozen on drive shaft

Clutch release mechanism trouble

Clutch spring plate misalignment

Incorrect installation of friction plates

Gear Shifting Faulty:

Doesn't go into gear; shift pedal deesn't return:
Clutch not disengaging
5hift fork bent or seized
Gear stuck on the shaft
Shift return spring weak or broken
Shift return spring pin logse
Pawl spring broken
Shift mechanism arm braken
Jumps out of gear:
Shift Tork warn
Gear groove worn
Gear dogs andf/or dog holes waorn
Shift drum groaove worn
Neutral positioning pin spring weak or broken
Shift fork pin worn
Drive shafi, output shaft, and/or gear splines worn
Ovarshifts:
Meutral positioning pin spring weak or broken
Paw! spring broken

Abnormal Engine Noise:

Knocking:
IC igniter trouble
Carbon built up in combustion chamber
Fuel poar quality or incorrect
Spark plug incorrect
Owerheating
Piston slap:
Cylinder/piston clearance excessive
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn
Valve noise:
Walve clearance incorrect
Valve spring broken or weak
Camshaft bearing worn
Other noise:
Connecting rod small end clearance oxcessive
Cannecting rod big end clearance excessive
Piston ring worn, broken or stuck
Fiston seizure, damage
Cylinder head gasket leaking
Exhaust pipe leaking at ¢ylinder head connection
Crankshaflt runout excessive
Engine mounts |oose
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Crankshaft bearing worn
Camshaft chain tensioner trouble
Camshaft chain, sprocket, guide warn

Abnermal Drive Train Noise:

Clutch noise:
Weak or damaged damper
Clutch housing/friction plate clearance excessive
Clutch housing gear warn

Transmission noise:
Bearings worn
Transmission gears worn or chipped
Metal chips jammed in gear teeth
Engine oil insufficient

Drive chain noise:
Drive chain adjusted improperly
Chain worn
Rear andfor engine sprocket worn
Chaln lubrication insufficient
Rear wheel misaligned

Abnormal Frame Noise:
Front fark noise:
Qil insufficient or too thin
Spring weak or broken
Rear shock absorber noise:
Shock absorber damaged
Disc brake npisa;
Pad installed incorrectly
Pad surface glazed
Disc warped
Caliper trouble
Othar noisa;

Bracket, nut, bolt, ete. not properly mounted or

tightened

Oil Pressurea Warning Light Goes On:
Engine oil pump damaged
Engine oil screen clogged
Engine ol level too low
Engine oll viscosity too law
Camshaft bearings waorn
Crankshaft bearings worn
Oil pressure switch damaged
Wiring damaged
Relief valve stuck open
O-ring at the oil pipe in the crankcase damaged

Exhaust Smokes Excessively:
White smoka:
Piston oil ring waorn
Cylinder warn
Walve oil seal damaged
Walve guide worn
Engine il level too high

Black smoke:

Air cleaner clogged

Main jet too large or fallen aff

Starter plunger stuck open

Fuel level in carburetor float bow! too high
Brown smoka:

Main jet too small

Fuel level in carburetor float bowl too low

Alr cleaner duct loose

Air cleaner poorly sealed or missing

Handling and/or Stability Unsatisfactary:
Handlebar hard to turn:
Steering stern locknut too tight
Bearing damaged
Steering bearing lubrication inadequate
Steering stem bent
Tire air pressure too low
Handlebar shakes or excessively vibrates:
Tire worn
Swing arm pivot bearing worn
Rim warped, or not balanced
Wheel bearing worn
Handlebar mounting holts logse
Steering stem head bolt loose
Handlebar pulls to one sida:
Frame bent
Wheel misalignment
Swing arm bent or twisted
Steering maladjusted
Front fork bent
Right/left fork legs oil level unbalanced
Shock absorption unsatisfactory:
[Tao hard)
Front fork oil excessive
Front fork oil viscosity too high
Tire air pressure too high
Frant fork bent
(Too soft)
Front fork oil insufficient andfor leaking
Front fork oil viscosity too low
Front fork, rear shock absorber spring weak
Rear shock absorber oil leaking

Brake Doesn't Hold:
Alr in the brake line
Pad or disc worn
Brake fluid leak
Disc warped
Contaminated pad
Brake fluid deterlorated
Primary or secondary cup damaged
Master cylinder scratched inside



Battery Discharged:

Bartery Taulty [(e.g., plates sulphated, shoried
through sedimentation, electrolyte level too
low)

Batterly leads making poor contact

l.oad excessive [e.g., bulb of excessive wattage)

Ignition switch trouble

Alternator trouble

Wiring faulty

Regulator/Rectifier trouble

Battery Overcharged:
Regulator/Rectifier trouble
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General Lubrication
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L ubrication

eBefare lubricating each part, clean off any rusty spots
with rust remover and wipe off any grease, oil, dirt,
or grime,

®lubricate the points listed below with indicated
lubricant.

NOTE

ciWhenever the vefiicle has heen operated under wet or
rainy conditions, or especially after wsing a high-
pressure spray water, perform the general lubrication,

Pivots: Lubricate with Motor Oil.
Center Stand
Side Stand
Clutch Lever
Brake Lever
Brake Podal
Rear Brake Rod |aint

Points: Lubricate with Grease.
Throttle lnner Cahle Lower End
Speedometer Inner Cable*
*Grease the lower part of the inner cable sparingly.

Cables: Lubricate with Motor Oil,
Choke Cable
Throttle Cables
Clutch Cable

Cable Lubrication
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MNut, Bolt, and Fastener Tighiness
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Tightness Inspection

#Check the tightness of the bolts and nuts listed here.
Also, check to see that each cotter pin is in place and in
good condition.

NOTE

CFor the engine fasteners, check the tightness of them
when the engine is cold (gt room termperature).

*|f there are loose fasteners, retorgue them to the
specified torque following the specified tightening
sequence.  Refer to the appropriate chapter fur torgue
specifications. | torgue specifications are not in the
appropriate chapter, see the Standard Torque Table
For each fastener, first loosen it by ¥ turn, then
tightan it,

*|f cotter pins are damaged, replace them with new
ones,

MNut, Balt, and Fastener to be checked
Wheels:
Front Axle Mut
Rear Axle Nut
Chain Adjusting Bolts and Locknuts

Rear Sprocket Mounting Muts
Brakes:

Frant Master Cylinder Clamp Bolts
Front Caliper Mounting Bolts

Rear Master Cylinder Mounting Bolt
Rear Caliper Mounting Boft

Torgue Link MNuts

Brake Lever Pivot Nut

Brake Pedal Bolt

Brake Push Rod Clevis Cotter Pin

Suspension;
Frant Fender Mounting Bolts
Rear Shock Absarber Maunting Balts
Swing Arm Pivot Shaft Nuts
Uni-trak Link Muts
Steering:
Stem Head Bolt
Handlebar Mounting Bolts
Stem Head Bolt
Handlebar Mounting Bolts
Handlebar Clamp Bolts
Engine:
Engine Mounting Bolts
Cylinder Head Balts
Muffler Connecting Pipe Clamp Bolts
Muffler Mounting Balts
Muffler Connecting Clamp Balts
Clutch Lever Pivotl Mut
Others;
Center Stand Bolts
Side Stand Bolt
Front Footpeg Mounting Bolts
Footpeg Bracket Mounting Bolts
Side 5tand Bolt

Side Stand Bracket Bolts
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..... e Uniits of Length:
Unit Conversion Table
............................................................................ km X 06214 = mile
. . m X 3.281 = ft
Prefixes for Units: mm o 003937 = in
Prefix |  Symbol ] Power
mega M x 1,000,000
kilo k x 1,000 : .
centi i % 0.01 Units of Torgue:
milli m x 0.001 N-m X 0.1020 =  kgm
micro u x 0.000001 N-m X 0.7376 = frlb
P_»J-m X B.B_S_'I = in-lb
kg-m X 9.807 =  Nm
_ kg-m X 7.233 = ftlb
Units of Mass: kg-m x B680 = inlb
kg X 2.205 = b
q x 0.03527 = oz
Units of Pressure:
kPa X 0.01020 =  kg/ecm?
Units of Vaolume: kPa x 0.1450 s I]SI-
L x 02642 = gal (US) kPa X 0.7601 = cm Hg
L S 0.2200 = gal (imp) kgfem? X 98.07 = kPa
L X 1.087 = qt (US) kg/cm? X 1422 = psi
L x 0.8799 = gt (imp) em Hg X 1333 = kPa
L X 2.113 = pint (US)
L % 1.816 = pint [imp)
mL by 0.03381 = oz (US) )
mL X 0.02816 = oz (imp) Units of Speed:
mL x 006102 = cuin km/h X 0.6214 = mph
Units of Farce: Units of Power:
M X 01020 = kg kW b 1.360 = PS5
M X 0.2248 = I kW x 1.341 = HP
kg X 9.807 = N PS x 07356 = kW
kg X 2.2056 = |b PS X 09863 = HF
Units of Temperature:
& + o
9(C+40) _ 6. o 5CF+40)  ,0- ¢
5 a
QF -4 az L33 104 176 212 248 284 QF
<40 .20 Eu 20 | ag 60 | BO log: 120 140 160 (180 200 | 220 240 &0 2800 300 3RO
L | I | 1 | J | [ i1 L . L1 1 [ | |
[ T 1 | | B | E T 1 1 1 3 I
-4q 20, o 20 410 1 &0 ' BO | 100 1120 140 160
QC -17.8 4.4 26.T 48,9 F1.1 93.13 116 134 bC



MODEL APPLICATION

Year Model Beginning Frame No.
1888 EX250-F2
 (US, Canada Model) A .J|<-ZAE)<MF1L_JJADUGEID1
EX250-F2
{Europe, General Model) EX260 F-000001

[0 : This digit in the frame number changes from one machine to
another,

KAWASAKI

HEAVY INOUSTRIES, LTD.
CONSUMER PRODUCTS & COMPONENTS GROUP

: ' Part No. 99924-1109-51 Printed in Japan



