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EMISSION CONTROL INFORMATION

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

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

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

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

The Clean Air Act, which is the Federal law covering motor vehicle pollution, contains

what is commonly referred to as the Act’s “‘tampering provisions.”’

""Sec. 203(a) The following acts and the causing thereof are prohibited...

(3){A) for any person to remove or render inoperative any device or element of design
installed on or in a motor vehicle or motor vehicle engine in compliance with
regulations under this title prior to its sale and delivery to the ultimate purchaser,
or for any manufacturer or deaier knowingly to remove or render inoperative any
such device or element of design after such sale and delivery to the ultimate
purchaser.

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

{Continued on next page}
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NOTE

:"3":5 o The phrase "remove or render inoperative any device or element of design” has been Q
generally interpreted as folfows.

1. Tampering does not include the temporary removal or rendering inoperative of 5‘1:4‘?

% devices or elements of design in order to perform maintenance. §$_§E

}%ﬁ 2. Tampering could include: i@g
4 . a. Maladjustment of vehicle components such that the emission standards are

§ exceeded. %

b. Use of replacement parts or accessories which adversely affect the performance %

§ij or durability of the motorcycle. %&

. ¢. Addition of components or accessories that result in the vehicle exceeding the %

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

) or element of design of the emission controf systems. %
WE RECOMMEND THAT ALL DEALERS OBSERVE THESE PROVISIONS OF FEDERAL %

L 3

;%’E LAW, THE VIOLATION OF WHICH IS PUNISHABLE BY CIVIL PENALTIES NOT
;ﬁ{ EXCEEDING 510,000 PER VIOLATION.

53K
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TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED

Federal law prohibits the following acts or the causing thereof: {1) The removal or
rendering inoperative by any person other than for purposes of maintenance, repair, or
replacement, of any device or element of design incorporated into any new vehicle for
the purpose of noise control prior to its sale or delivery to the ultimate purchaser or

% while it is in use, or (2) the use of the vehicle after such device or element of design has

been removed or rendered inoperative by any person,

Among those acts presumed to constitute tampering are the acts listed below:
eReplacement of the original exhaust system or muffler with a component not in com-
piiance with Federal regulations.
eRemoval of the muffler{s) or any internal portion of the muffler(s).
eRemoval of the air box or air box cover.
eModifications to the muffler(s}) or air intake system by cutting, drilling, or other means if

Eﬁ such modifications result in increased noise ievels.
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Foreword

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

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

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

To get the longest life out of your Motoreycle:

eFollow the Periodic Maintenance Chart in the
Service Manual.

sBe alert for problems and non-scheduled
maintenance.

eUse proper tools and genuine Kawasaki Mator-
cycle parts. Spectal tools, gauges, and testers
that are necessary when servicing Kawasaki
motarcycles 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,

...................................................... L LEY LR TR R LY LR )

How to Use this Manual

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

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

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

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

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

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

practices.

oThis warning symbol identifies special instruc-
tions or procedures which, if not correctly
followed, couid result in personal injury, or

loss of life,

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

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

NOTE

cThis note symbol indicates points of particular
interest for more efficient and convenient
pperation,



®|ndicates a procedural step or work to be done.

clndicates 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.

*|ndicates 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 iliustrations you will find
the instructions indicating which parts require
specified tightening torgque, oil, grease or a
locking agent during assembly.
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............................................................................

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, ciean 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 severa! 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 torque values given in this Service Manual should always be adhered to. Either too little
or too much torque may lead to sericus damage. Use a good guality, reliable torque wrench.
{5} Force
Common sense should dictate how much force is necessary in assembly and disassembly. |If
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,
{B) Gasket, O-ring
Do not reuse a gasket or Q-ring once it has been in service. The mating
surfaces around the gasket should be free of foreign matter and perfectly smooth to
avoid oil or compression leaks.
{9) Liguid Gasket, Non-permanent Locking Agent
Follow manufacturer’s directions for cleaning and preparing surfaces where these compounds
will be used. Apply sparingly, Excessive amounts may block engine oil passages and cause
serious damage. An example of a non-permanent locking agent commonly available in North
America is Loctite Lock'n Seal {Blue).
{10} 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 reguired for certain oil or grease seais 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 to reduce rubber to metal friction.

(14} Circlip, Retaining Ring

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

{15) Lubrication

Engine wear is generally at its maximum while the engine is warming up and before all the
rubbing surfaces have an adequate lubricative film. During assembly, oil 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 lost 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.

{16) Electrical Wires

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

Wire Name of I3icturp in
{cross-section) Wire Color Wiring Diagram
Z'\\
Fte.d Yellow
Wire
strands Yellow/red | i N | |
§ Yellow
Red

(17) Replacement Parts
When there is a replacement instruction, replace these parts with new ones every time they are
removed. These replacement parts will be damaged or lose their original function once removed.
(18} inspection
When parts have been disassembied, visually inspect these parts for the foliowing conditions or
other damage. |f there is any doubt as to the condition of them, replacé them with new ones,

Abrasion Crack Hardening Warp
Bent Dent Scratch 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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Z2G1200-A1 Left Side View:

ZG1200-A1 Right Side View:
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aD : California Model

Items Z2G1200-A1
Dimensions:

Overall length 2,816mm

Overalt width 865 mm

Overall height 1,485 mm

Wheelbase 1,620 mm

Road clearance 140 mm

Seat height 755 mm

Dry weight 317 kg 317.6 kg

Curb weight; Front 165 kg

Rear 191.5 kg 192 kg
Fuel tank capacity [23.2L

Performance:
Braking distance
Minimum turning radius

12.5 m from 50 km/h
29m

Engine:
Type
Cooling system
Bore and stroke
Displacement
Compression ratio
Carburetion system
Starting system
lgnition system
Timing advance
Ignition timing

4-stroke, DOHC, 4-cylinder
Liquid-cooled

78.0x62.6 mm

1,796 mL

10.0

Carburetors, Keihin CVK30 x 4
Electric starter

Battery and coil {transistorized)
Electronically advanced

10° BTDC @800 r/min (rpm)

Spark plug NGK DPR8B8EA-9 or ND X24EPR-U9
Cylinder numbering method Left to right, 1-2-3-4
Firing order 1-2.4.3
Vaive timing:
Inlet Open 20° BTDC
Close 48° ABDC
Duration 248°
Exhaust Open 54° BBDC
Close 14° ATDC .
Duration 248°
Lubrication system Forced lubrication (wet sump)
Engine oil:
Grade SE or SF class
Viscosity SAE10W40, 10W50, 20W40, or 20W50
Capacity 40L
Drive Train:
Primary reduction system:
Type Gear

Reduction ratio
Clutch type

1.706 (99/58)
Wet multi disc
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Items ZG1200-A1
Transmission:
Type B-speed, constant mesh, return shift
Gear ratios: 1st 2.733 (41/15)
2nd 1.800 (36/20)
3rd 1.333 (32/24)
4th 1.035 (29/28)
5th 0.838 (26/31)
Final drive system:
Type Shaft

Reduction ratio
Overall drive ratio
Final gear case oil:

2.424 (15/22 x 32/9)
3.470 @Top gear

Type AP! GL-5 Hypoid gear oil
SAE 80
Capacity 210 mL
Frame:
Type 1 Tubular, double cradle
Caster {rake angle) 30°
Trail 121 mm
Front tire:
Type Tubeless
Size 130/90-16 67 H
Rear tire:
Type Tubeless
Size 160/90-156 74 H
Front suspension:
Type Telescopic fork (pneumatic)
Wheel travel 140 mm
Rear suspension:
Type Swing arm
Wheel travel 100 mm
Brake type:
Front Dual disc
Rear Single disc
Electrical Equipment:
Battery 12V 20 Ah
Headlight:
Type Semi-sealed beam
Bulb 12 v 60/65 W {quartz-halogen)
Tail/brake light 12V 8/27TWx 4
Alternator:
Type Three-phase AC

Rated output
Voltage regulator:

Type

35 A @7,500 r/min {rpm}, 13.6 V

Short-circuit

Specifications subject to change without notice, and may not apply to every country,
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The scheduled maintenance must be done in accordance with this chart to keep the motorcycle in
good running condition. The initial maintenance is vitally important and must not be neglected,

Whichever TODOMETER READING
FREQUENCY comes first
\ 1 \{_@ ‘_6‘
OPERATION /> See
Every SV DV VSV bage
Spark plug - clean o o | o | o |0 | @ 15-20
Spark plug -- check* e | o | o | o o | o 15-20
Air suction valve - check (US)" e | o | o | | ® | @ 4-7
Air cleaner element -- clean ot d ot * 2-15
Throttle grip play -- check” . * ° ® 2-6
ldle speed -- check™ o (o | o (o |o 1@ ° 2-8
Engine vacuum synchronization -- check® ® (o (o [ ® {0 (@ | @ 2-9
Fuel system -- check™ L ° * 2-10
| Cylinder head bolt tightness -- check® . ® ) ® - -
Evizﬁgzﬂv(%zwf‘ssmn control system i 5 . = a » o 2.90
Engine oil -- change year | ® ® 'y ° 6-b
Qil filter - replace ° . . . 6-5
Radiator hoses, connections -- check® year | ® | | e ° ® 3-12
Coolant -- change 2 years ' ] 3-4
Final gear case oil level -- check” { ® * * 10-5
Final gear case oil -- change | ® [ ° 10-5
Propeller shaft joint -- lubricate ] ° ® 10-9
Fuel hose -- replace 4 years 1 _' ! ———
Clutch fluid level -- check*® month| @ | e [ e (@ [ & (& | @ 55
Clutch fiuid -- change 2 years | & | | 5-b
Clutch fluid hose and pipe - replace 4 years ! — ——
Clﬁl}c;:pr;;iseter cylinder cup and dust seal 2 years | 5.7
Clutch slave cylinder piston seal -- replace 2 years 58
Brake lining or pad wear -- check® e | ®» | o [ [0 | @ 11-13
Brake fluid level -- check* month| e | ¢ | @ | & [ e |e o 11-6
Brake fluid -- change {2 years & e 116
Brake hose - replace 4 years . 11-14
Br?}(fepmlzzger cylinder cup and dust seal 2 years | | 118
Caliper piston seal and dust seal -- replace 2 years i I 11-11
Brake light switch -- check® . ® » (e | @ ® ® 15-39
Steering -- check” e e | e (& (& | @ 13-4
Steering stem bearing -- lubricate 2 years ® 13-8
Front fork oil -- change L 12-5
Tire wear -- check” R T T I T ) 9-10
Swing arm pivot -- lubricate . | ® 12-13
General |ubrication -- perform o (o (o |0 [0 ] 16-8
Nut, bolt, and fastener tightness -- check® ) ° | . ° i8-8

1 :For higher odometer readings, repeat at the frequency interval established here.
* : Replace, add, adjust, clean, or torque if necessary.
{Cal) : California vehicle only (US) : US only
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The following tables list the tightening torgue for the major fasteners, and the parts requiring use of
a non-permenent locking agent or liquid gasket.
Letters used in the “Remarks” column mean:
L : Apply a non-permanent locking agent to the threads.
LG : Apply liguid gasket to the threads.
M . Apply a molybdenum disulfide lubricant (grease or oil} to the threads and seated surface, or
washer,
S :Tighten the fasteners following the specified sequence.
SS : Apply silicone sealant to the threads.
St :Stake the fasteners to prevent loosening.

Targue R X
Fastener Nom kgm b emarks
Coaling System:
Radiator Fan Switch 7.8 0.80 69 in-Ib
Water Temperature Sensor . 15 1.5 11.0 SS
Engine Top End:
Cylinder Head Cover Bolts 9.8 1.0 | 87inb
Camshaft Cap Bolts 12 1.2 104 in-Ib
Qil Filter Retainers -_— — — St
Cylinder Head Boits: 11 mm {New) 51 5.2 38 M, S
11 mm 48 4.9 35 M, S
8 mm 25 2.6 18.0
Oil Pipe Banjo Boits {8 mm)} 25 2.5 18.0
Camshaft Sprocket Bolts 15 1.5 11.0 L
Chain Guide {Rear) Bolt — — — L
Chain Tensioner Bolts 98 |, 1.0 87 in-lb
Clutch:
Clutch Lever Pivot Nut 5.9 0.60 52 in-lb
Master Cylinder Clamp Bolts 11 1.1 95 in-Ib
Clutch Hose Banjo Bolts 25 25 18.0
Clutch Hose Connecting Nut 18 1.8 13.0
Clutch Slave Cylinder Bolts — — — L
8leed Valve 7.8 0.80 69 in-lb
Clutch Cover Damper Bolts 9.8 1.0 87 in-lb L
Clutch Hub Nut 130 13.5 98
Clutch Spring Balts 11 1.1 I 95in-ib
Engine Lubrication System:
Crankcase ( Lower) Qil Passage Plug 18 1.8 13.0
Crankcase {Lower) Cap 18 1.8 13.0
Qil Pump Gear Holder Screws — — — L
Oil Pump Mounting Bolts 12 1.2 104 in-lb L
Qil Pump Bracket Bolts 12 1.2 104 in-Ib
Oil Pressure Relief Valve 15 1.5 11.0 L
Qil Pressure Switch 15 1.5 11.0 SS
Engine Drain Plugs 29 3.0 22
Oll Filter Mounting Bolt 20 2.0 14.5
Qil Pipe Banjo Bolts (12 mm) 25 2.5 18.0
Qil Pan Bolts — — — L(2)




GENERAL INFORMATION 19

Fastener Torque Remarks
N-m | kgm | ft-lb
Engine Removal/Installation: ‘
Engine Mounting Bolts 34 | 3.5 [ 25
Engine Mounting Bracket Bolts 25 | 2.6 | 19.0
Right Down Tube Mounting Bolts 57 5.8 ‘ 42
Crankshaft/Transmission: | |
Crankcase Bolts: 10 mm (New) 49 5.0 36 S
10 mm 39 40 | 29 S
8 mm {New) 29 30 | 22 |
8 mm |27 2.8 20
6 mm | 12 1.2 104 in-ib
Qil Pipe Banjo Bolts: 8 mm | 12 1.2 104 in-Ib |
6 mm | 7.8 1.0 87inib |
Alternator Shaft Chain Guide | '
Mounting Boits | — — — L
Externa! Shift Mechanism
Return Spring Pin | — — —_ L
Connecting Rod Big End Cap Nuts ! 28 2.9 21 M
Crankshaft Flywheel Bolt 145 15.0 110
Ignition Timing Rotor Bolt 25 | 2.6 18.0
Alternator Shaft Coupling Bolt 26 ] 25 18.0
Starter Clutch Holder Bolts | 12 | 1.2 104 in-1b L
Alternator Shaft Bearing Holder Bolts [ — 1 — -_— L
ldle Gear Shaft Holder Bolt | — | — — L
Balancer Shaft Guide Pin Plate Bolt — | — — L
Shift Drum Pin Plate Bolt | 9.8 1.0 87 in-lb L
Shift Drum Bearing Hotder Bolts — — — L
Wheels/Tires:
Front Axle Nut 88 9.0 ; 65
Rear Axle Nut 110 11.0 | 80
Air Valve Nuts 1.5 { 0.15 13 in-lb
Air Valve Locknuts 2.9 | 0.60 52 in-lb
Final Drive; | ,
Front Gear Case Bolts 12 : 1.2 104 in-1b L{1)
Damper Cam Nut 225 23 165 M
Drive Gear Nut Cap Bolts 12 | 1.2 104 in-lb L
Drive Gear Nut 265 | 27 | 195 St
Neutral and Qverdrive Switch 9.8 ] 1.0 87 in-lb k.
Switch Collar 49 | 050 | 43in-lb | SS
Qil Pipe Banjo Bolts (8 mm) 12 1.2 104 in-lb !
Oil Pipe Clamp Bolts ., — | — L
Driven Gear Assembly Mounting Bolts 12 i 1.2 104 in-lb
Driven Gear Bolt 120 | 120 87 St
Final Gear Case Mounting Nuts 29 | 3.0 22
Pinion Nut 120 | 12.0 87 St
Final Gear Case Cover Bolts 24 | 2.4 ‘ 175 L
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Torque
Fastener Remarks
N-m kgm |  ftib
Final Gear Case Studs — | — — L
(For reference) !
Pinion Bearing Retainer | 540 55 400
Retainer Stop Screw |16 1.6 11.56
Brakes:
Brake Lever Pivot Nut 5.9 0.60 52 in-lb
Front Master Cylinder Clamp Bolts " 1.1 95 in-lb
Brake Hose Banjo Bolts 25 25 18.0
Caliper Mounting Bolts [ 32 3.3 24
Bleed Valves 78 | 080 69 in-lb
Disc Mounting Bolts 23 ‘l 2.3 16.5
Rear Master Cylinder Mounting Bolts 23 ' 2.3 16.5
Rear Caliper Holder Bolt 98 10.0 | 72
Suspension: '
Front Fork Clamp Bolts 20 2.0 146
Front Axie Clamp Nut 14 1.4 10.0
Front Fork Drain Screws - —- — L
Front Fork Bottom Allen Bolts 20 2.0 ' 145 L
Swing Arm Pivot Shaft Retainer Bolts 11 1.1 95 in-b
Swing Arm Pivot Shaft Adjuster 18 1.8 13.0
Adjuster Locknut 53 | 5.4 39
Rear Shock Absorber Mounting
Bolt and Nuts 30 3.1 22
Rear Shock Absorber Air Hose Fittings 12 1.2 104 in-lb
Steering:
Handlebar Clamp Bolts 27 2.8 20
Handle Grip Bar Mounting Alien Bolts 44 4.5 33
Weight Mounting Screws — —_ — L
Steering Stem Nut 42 3 31
Steering Stem Locknut 11 1.1 95 in-ib
Frame: f
Trunk Guide Mounting Screws | — ¥ — — L
Right Down Tube Mounting Bolts 57 5.8 42
Rear Frame Mounting Bolts 57 5.8 42
Electrical System:
Alternator Mounting Bolts — — —_— L
Alternator Coupling Bolt 9.8 1.0 87 in-Ib
Starter Relay Terminal Nuts 49 0.50 43 in-lb
Spark Plugs ;14 1.4 10.0
Ignition Timing Rotor Bolt | 25 2.5 18.0




GENERAL INFORMATION 1-11

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

General Fasteners;

Torgue
Threads dia. (mm) Kl kgm f-lb

34-—-49 0.35 - 050 30 —-43in-lb

59-178 0.60 — 0.80 52 —69in-Ib

14 —-19 1.4-19 10.0-13.5
10 25 — 34 26 —-356 19.0 - 25
12 44 — 61 45 -8.2 3345
14 73 —98 7.4 —10.0 54 — 72
16 115 — 155 11.5-16.0 83 —-115
18 165 — 225 17.0-23 125 — 165
20 225 — 325 23 -33 165 — 240
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Cable, Wire, and Hose Routing

-

[ f]e

Viewed from Top

()

Viewed from Front

10.

R E S

Right Handlebar Switch Leads

Front Brake Haose

Throttle Cables

Clutch Fluid Hose

Left Handlebar Switch Leads

Choke Cable

Connecting Pipe

Strap (holding front fork air hose
and right handlebar switch leads)

Strap (holding fuse case leads and
left handlebar switch leads}

lgnition Coil (#1 & 4)
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Electrical Wires
Viewed from Left

Main Harness

Connectors

Surge Tank

Side Stand

Rear Frame

Wiring Holder

Fuel Tank

Harness Pasition Mark

Clamps (both left and right sides)
Strap (both left and right sides)

R N

16, Antenna Lead

N,
. Connecting Pipe
. Left Handlebar Switch Leads
e . Passenger Switch Leads
E JL : b3 . Passenger Switches
/ ~ " 15, Travel Trunk
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Electrical Wires
(Meter Assembly)

{Engine Left Side)

44 mm

Viewed from Bottom

(Engine Right Side}

—= - 5 MM
1|
T

.(g:;,
()
Rsrawem s

N8

Viewed from Bottom

. Clamp

Strap

Alternator Leads
Starter Motor Lead
Owerdrive Switch Lead

. Neutral Switch Lead

. il Pressure Switch Lcad
. Pickup Coil Leads

. Battery Vent Hose



Electrical Wires

1. Radiator Fan Switch Lead
2. Ground Lead
3. Travel Trunk
4, Trunk Room Light Leads

L

6.

e o |

GENERAL

. Saddlebag

Rear Fender Rear

. Tail{Brake Light Leads
. License Light Leads

INFORMATION 1-16
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Front Brake Hoses

Viewed from Front

Rear Brake Hoses

Front Brake Master Cylinder
Brake Hose

2-way Joint

Front Caliper

Rear Caliper

Rear Shock Absorber Mount
Reservoir

. Rear Brake Master Cylinder
. Clamp

. Strap

. Clamp

. Clutch Fluid Hose

. Clutch Master Cylinder

. Clutch Slave Cylinder
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Radiator Hoses

Viewed from Top

Viewed from Top

LA ! 4
- 7 Viewced from Front E

Air Hoses and Vacuum Hoses {US Mode!) 15

|

California Mode!

i
I
|
!
1
|
I
1
1
!
1
1
1
1
I
!
1
I
f
1
!
1
-

Clamp

Thermostat Housing
Bypass Hose

To water pump
Radiator

Clamp

Reservoir Tank
Reservoir Tank Hose
Radiator Cap

10. To canister

11. Air Cleaner Housing
12. Air Suction Valve Cover
13. Silencer

14, Vacuum Switch Valve
Viewed from Right 15. To carburetars

1090 MO U b




- N8

1-18 GENERAL INFORMATION

Fuel Hoses Viewed from Front

('\.
T

Viewed from Left

‘ﬂ’lllllﬂi-

A
Vacuum Hoses and Breather Hoses (US Model) (,.r iﬁ)

. e
13 g,;!
@

Fuel Tank
Rear Brake Light Switch Leads
Fuel Pump Leads
Fuel Pump
Fuel Filter
Drain Hose
Frame Tube
From Fuel Tank
Inletl Fitting
—k— = 10, To carburetors
11. Swing Arm
12, Frame Tube
g 13, Choke Cable
“ 14, To Vacuum Switch Valve
= 15. Cylinder Head Cover
I 2 16, Carburetors

Viewed from Left \ B 17. Surge Tank

LR HO LR W

l
J
;
|}

I
.*(
-

47 *18. To Vacuum Valve 1r
*19. To Liquid/Vapor Separator
=20. To Canister

! *California Model

#

20 g Viewcd from Top
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Breather Hoses (2“‘ Carburetor Overflow Hoses g)

-
1 o
A2

rl‘J;-l =

I
|
I
I
s

3

California Model vy California Model 5,

Fuel Tank Cap 16, Liquid/Vapor Separator
Check Valve 17. Hose (White)

To Liquid/Vapor Separator 18. Hose (Blue, Short)

Plug 19. To Vacuum Valve
Surge Tank 20. To Carburetors

Reservoir Tank Overflow Hose 21. Vacuum Valve
Catch Tank Drain Hose

Catch Tank

Hase (Red)

Hose (Blue, Long)

. To Fuel Tank

. To Air Cleaner

. Hase [Green)

Hose (Yellow)

. Canister

el SRl -

—_ o —
ok L RO —
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Rear Shock Absorber Air Hoses

O LA kW N

Rear Shock Absorber

. Fuel Tank

. Ol Separator

. lgnition Coil (#2 & 3}
. Air Valve

. Battery

. Battery Vent Hose

E——=
[
P
|
I
st

—
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Fuel System
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High Altitude Performance Adjustment Fuel Filter Inspection .. ............ 2-17
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Assembly Notes . ., .. ........... 2-12
Carburetor Cleaning .. ............. 2-12
Carburetor Inspection . ., . ... ... .... 213
AirCleaner .. ... .. ... e e 2-14
Air Cleaner Element Removal .. .. ... .. 2-14
Air Cleaner Element Installation Notes . . . 2-14
Air Cleaner Element Cleaning .. ....... 2-15
Air Cleaner Element Inspection . . ... ... 215
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Catch Tank .. .. ....... . .. ... ..., 216
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California Model

1

!
|
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California Model

. Jet Needle
. Pilot Screw

. Pilat Jet

. Needle Jet

. Needle Jet Holder
Main Jet

. Catch Tank

. Check Valve

. Fuel Level Sensor
. Fuel Filter

. Fuel Pump
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California Model

12. Filter

13. Vacuum Valve

i4. Canister

15. Liquid/Vapor Separator
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Item Standard
High Altitude Performance Adjustment (US model only}:
Carburetor Adjustment: Main Jet 105
Pilot Jet 35
Throttle Grip:
Throttle Grip Free Play 2—-—3mm
Choke Cable:
Choke Cable Free Play 2—-3mm
Carburetors:
ldle Speed 800 50 r/min {rpm)
Synchronization Vacuum Less than 2.7 kPa (2 cmHg)
Standard Specifications: Make/Type Keihin/CVK30
Main Jet 108
Main Air Jet 100
Needle Jet (¢]
Jet Needle N36G, California : N36H
Pilot Jet 38
Pilot Air Jet 150
Pilot Screw 2 turnsout, US | ——
Starter Jet 48
Service Fuel Level —0.5+1T mm
Float Height 17.0 mm
............................................................................ Vacuum Gauge: 57001-1198
Special Tools ' 2
et el s e

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

Pressure Cable Luber; K56019-021

1

—y

)
5

NOTE

CThe vacuum gauge & tachemeter (P/N 57001-1281)
can be used instead of the vacuum gauge (P/N 57001-
71198).
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High Altitude Performance Adjustment
{US Model)

............................................................... wesstnsnsansns

To improve the Emission Control Performance of
vehicles operated above 4,000 feet (1,219 meters),
Kawasaki rccommends Lhe following Environmental
protection Agency {EPA) approved modification,

NOTE

Clvhen properly performed, these specified adjustments
are not considered to be emission control system
“tampering’”” and vehicle performance is generally
unpchanged as a result,

High Altitude Carburetor Adjustments
®High altitude carburetor adjustments requirc replace-
ment of certain carburetor jets.

High Altitude Carburetor Specifications

Main Jet: 105
Pilot Jet: 35

oAfter high altitude carburetor adjustments are per-
formed, provide the customer with the \ehicle
Emission Control Information Update Label and label
installation instructions (P/N 99969-0614).

e dvise the custamer that by law, the Vehicle Emission
Control information Update Label must be affixed to
any vehicle modified with the high altitude carburetor
adjustments.

% NOTE

Cif a vehicle with the high altitude adjustments is used
below 4,000 feer (1,219 meters), the update label must
be removed and the original carburetor parts must be
reinstalled.

Throttle Grip and Cables

memmpEEEspERs s npnann aren semssscussarEsmenvaynenbTnRRARRRERLE

Thrattie Grip Play Inspection

oCheck throttle grip free play by iightly turning the
throttle grip back and forth,

*|f free play is not correct, adjust the throttle cables.

Throttle Grip Free Play
2 -3 mm

A. Throttle Grip Free Play

®With the throttle grip closed, check that the decelerator
inner cable is tight by touching it at the lower end with
a thin-bladed screwdriver,

A. Decelerator Cable

*[f the throttle grip free play is incorrect or the decel-
erator inner cable is loose with the throttle closed,
adjust the throttle cables.

*|f the free play is correct, make the following test:

eStart the engine,

oTurn the handlebar from side to side while idling the
engine,

*|f idle speed varies, the throttle cables may be poorly
routed or they may te damaged.

®(orrect any problem before operating the motorcycic.

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



Throttle Cable Adjustment

®lLoosen the locknuts and screw both throttle cable
adjusters in fully at the upper end of the throttle cables
50 as to give the throttle grip pienty of play.

eWith the throttle grip completely closed, turn out the
decelerator cable adjuster until the inner cable just
becomes ught. Tighten the locknut,

®Turn the accelerator cable adjuster until the correct
throttle grip free play is obtained. Tighten the locknut.

A. Accelerator Cable C. Adjusters
B. Decelerator Cable D. Locknuts
NOTE

<ff the throttle cables can nat be adjusted by using the
cable adjusters at the upper end of the thrattle cables,
use the cable adjusters at the lower ends of the throttle
cables. Do not forget to securely tighten the locknuts
after adjustment.

oStart the engine.

eTurn the handicbar from side to side whiie idling the
engine.

*[f idle speed varies, the throttle cables may be poorly
routed or they may be damaged.

®Correct any probiem before operating the motorcycle,

COperation with an improperly adjusted, incorrectly
routed, or damaged cable could resuft in an unsafe
riding condition,

Throttle Cable Lubrication

Whenever the throttle cables are removed and in
accordance with the Pericdic Maintenance Chart,
lusricate the throttle cabies {see Appendix chapter).

FUEL SYSTEM 2-7

Throttlie Cable Inspection
oWith the throttle cable disconnected at both ends, the
cable should move freely within the cable housing,

Throttle Cable Inspection

1. Throttle Cable

*|f cable movement is not free after |ubricating (see
Throttle Cable Lubrication), if the cable is frayed, or if
the housing is kinked, replace the cable.

Choke Cable

3 Mk4sapevimbumumeneindrERR I bnnannE stavmanan rtsradmanrpRRadn,

Choke Cable Free Play Inspection

®Check that the choke lever returns properly and that
the inner cable slidcs smoothly,

*|f there is any frregularity, check the choke cable as
follows:

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

B. Starter Plunger

A Starter Plunger Lever

=
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A, Choke Lever
B. Free Play

C. Adjuster
D. Locknut

*|f free play is not correct, adjust the choke cable.

Choke Cable Free Play

2 -3 mm

Choke Cable Adjustment

el ocoscn the locknut at the adjuster of the choke
cable, and turn the adjuster until the cable has the
proper amount of play.

eTighten the locknut after adjustment.

Choke Cable Lubrication

Whenever the choke cable is rcmoved, and in
accordance with the Periodic Maintenance Chart,
lubricate the choke cable {(sec Appendix chapter).

Choke Cable Inspection
oWith the choke cable disconnected at the both ends,
the cable shaould move freely within the cabie housing,

Choke Cable Inspection

1. Chake Cabhlc

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

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

Carburetors

...................................... SEdEsNEELEPEEEEE S ERENEEE AN A B R

idie Speed Inspection
eS5tart the engine and warm it up thoroughly.
oWith the engine idling, turn the handlebar to both
sides.

*|f handlebar movement changes the idle speed; the
throttle cables may be improperly adjusted or in-
correctly routed, or they may be damaged. Be sure to
correct any of these conditions before riding,

COperation with improperly adjusted, incorrectly
routed, or a damaged cable could resuit in an unsafe
riding condition,

oCheck idlc speed.
*|f the idle speed is out of the specified range, adjust it,

{dle Speed
800 =50 r/min {rpm}

{dle Speed Adjustment
eTurn the idle adjusting screw until idle speed is correct,

A. Idle Adjusting Screw

®0pen and close the throitle a few Limes Lo make sure
that the idle speed is within the specified range. Re-
adjust if necessary.



Carburetor Synchronization Inspection

#Warm up the engine.

®Check idle speed and adjust if necessary.

®Remove the air cleaner housing.

®Attach the vacuum gauge set {special tool: P/N 537001-
1198) to the vacuum hose fittings on the carburetors.

(Viewed from front)

A, Vacuum Hose Fitting

B. Adjusting Screw

®lnstall the air cleaner housing, Be sure to install the
air cleaner element.

oStart the engine and let it idle to measure the engine
intake yacuum.

*|f the intake vacuum difference between any two
cylinders exceeds the limit,synchronize the carburstors.

Carburetor Synchronization Vacuum

Less than 2.7 kPa {2 cmHa) difference between
any two cylinders

®Remove the vacuum gauge set, and install the removed
parts.

Carburetor Synchronization
oTurn the adjusting screws to synchronize the car-
buretors,

NOTE

CFirst synchronize the feft two and then the right two
eylinders by means of the adjusting screw between No.
1 and No, 2 cylinders, and between No. 3 and No. 4
cyilinders.

OThen synchronize the left two cylinders and the right
two cylinders using the center adjusting screw.

®Check idle speed and adjust if neccssary,
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Fuel Level Inspection

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

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

®Connect a fuel tank to the carburetors with a suitable
hose.

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

®Connect the fuel level gauge (special tool) to the
carburetor float bow! with the fuel hose.

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

#Hold the fuel tank to feed fuel to the carburctor, then
turn out the carburetor drain plug a few turns.

®Wait until the fuel level in the gauge settles.

®Kecping the gauge vertical, slowly lower the gauge until
the “zero’' line is even with the bottom edge of the car-
buretor body.

NOTE

CDo not lower the “zero” line below the bottom edge of
the carburetor body, If the gauge is lowered and then
rafsed again, the fuel level measure shows samewhat
higher than the actual fuel level, {f the gauge is
lowered too far, dump the fuel out of it into suitable
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.

eRemovc the fuel level gauge.

elnspcct the fuel level in the other carburetors in the
same manner,

*|f any fuel level is incorrect, adjust it.

. L

A. Fuel Level Gauge: 57001-1017
B. Carburetor Body Bottom Edge
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Fuel level

05 =1 mm above the bottem edge of carburetor
body

Fuel Leve! 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 taking out the screws with
leckwashers,

#5lide out the pivot pin and remove the float.

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

Float Height
17.0 mm

A.Tang
®Assemble the carburetor, and recheck the fuel level.

w|f the fuel level cannot be adjusted by this method, the
fioat or the float valve is damaged.

Float Height Measurement-Keihin Carburetor

1. Fleat Bowl Mating Surface
2. Float Valve Needle Rod {contacted but unloaded)
3. Float

Fuel System Cleanftiness Inspection

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

®Connect a suitable hose to the fitting at the bottom of
each carburetor float bowl.

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

®Turn out eich drain plug a few turns and drain the
float bowls.

A. Drain Plug

®Check to sec if water or dirt comes out,

®Tighten the drain plugs.

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

Carburetor Removal/installation Notes

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

®To remove the carburetors, remove the air cleaner
housing.

®After removing the carburetors, stuff pieces of lint-free,
clean cloth inte the carburetor holders and the intake
ducts to keep dirt out of the engine and air cleaner,



Cif dirt or dust is allowed to pass through into the car-
buretors, the throttle may become stuck, possibly

causing an accident,
: CAUTION i

Clf dirt gets through into the engine, excessive engine
wear and possibly engine damage will occur.

®{nstall the carburetor holder clamps so that the screws
are positioned downward to prevent them from
comtacting anything.

eAfter installing the carburetors, perform the following.
cCheck fuel leakage from the carburetors.

CFuel spilled from the carburetors is hazardous.

oAdjust the following items if necessary,
tdle Speed
Carburetor Synchronization
Throttle Cables
Choke Cable

Carburetor Disassembly/Assembly Notes

®Read the WARNINGS in the Carburetor Removal/
Installation Notes.

eFor the US model, remove the pilot screw plug as
follows: Co-

CPunch a hole in the plug and pry it at with an awl or
other suitable tool,

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

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

CAUTION

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

®Turn in the ptlot screw fully but not tightly, and then
back it out the same number of turns counted during
disassembly.

eFor the US model, install the pilot screw plug as
follow:

Olnstall a new plug in the pilot screw hole, and apply a
small amount of a bonding agent to the circumference
of the plug to fix the plug.

FUEL SYSTEM 2-11

CAUTION

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

Plug installation (US model only)

3. Pilot Screw
4, Carburetor Body

1. Apply bonding agent,
2. Plug

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

A, Small End

eCarcfully screw in the air bleed pipe. It will seat
against the needle jet, pushing the end of the jet into

the carburetor bore,
{CAUTION}

CDo not force the air bleed pipa or overtighten it. The
needle jet or the carburetor body could be damaged
requiring replacement.




2-12 FUEL SYSTEM

®S|ip the needle through the hole in the center of the
vacuum piston, and put the spring seat on the top of
the needle. Turn the seat so that it does not block the
hole at the bottom of the vacuum piston.

A. Spring Seat

Carburetor Separation/Assembly Notes

eRead the WARNINGS in the Carburetor Removal/
Installation Notes.

eThe center lines of the carburetor bores must be
parallel both herizontally and vertically. If they are
not, loosen the mounting screws and align the car-
buretors on a flat surface, Retighten the mounting
screws,

eAfter assembling the choke mechanism, check to see
that the choke shaft slides right to left smocthly
without abnormal friction,

CAUTION

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

®Visually synchronize the throttle (butterfly) valves.

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

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

2|f there is a difference between any two carburetors,
turn the balance adjusting screw(s} to obtain the same
clearance,

A, Balance Adjusting Screw
B. Clearance

NOTE

OFirst synchronize the left two and then the right two
carburetors by means of the adjusting screw between
No. 7 and No. 2 carburetors, and between No. 3 and
No. 4 carburetors.

OThe synchronjze the left two carburetors and the right
two carburetors using the center adjusting screw.

Carburetor Cleaning

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

{CAUTION}

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

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

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

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




#Disassemble the carburetors.

eimmerse all the metal parts in a carburetor cleaning
sofution,

®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 Inspection

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

#Remove the carburetors.

®Before disassembling the carburetors, check the fuel
level,

*|f the fuel level is incorrect, inspect the rest of the
carburetor before correcting it.

e#Move the choke shaft left and release it to check that
the starter plungers move smoothly and return by
spring tension.

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

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

*if the throttle valves do not move smoothly, replace
the carburetors.

A. Throttle Valves

B. Starter Plungers

eDisassemble the carburetors.

#(Clean the carburetors.

eCheck that the O-rings on the carburetors and the
diaphragm on the vacuum piston are in good condition,
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*[f any of the O-rings or diaphragms are not in good
condition, replace them.

®(heck the plastic tip of the float valve needle. It
should be smooth, without any grooves, scratches, or
tears.

Float Valve Wear

Push and release

. Rod 3. Valve Needle Wear
2. Vaive Necdle

—

*|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 needle.

®Check the tapered portion of the pilot screw for wear
or damage,

Pilot Screw

@

=

1. Pilot Screw 2. Tapered Portion

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

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

*[f the vacuum piston does not move smoothly, or if it
is very loose in carburetor body, replace the carburetor.
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A, Vacuum Piston
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Air Cleaner
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Air Cleaner Element Removal
eRemove the dummy tank cover.

A, Dummy Tank Cover
B. Screw

C. Retaining Knob

e0Open the air cleaner housing upper half by taking out
the housing bolts. [t is not reguired to remaove the |C
igniter.

A_IC lgniter B. Housing Bolts

®Pull out air cleaner element holders, and take off the
element.,

B. Holders

A. Element

o5tuff pieces of lint-free, clean cloth into the air intake
ducts io keep dirt out of engine,

CIf dirt of dust is allowed to pass through into the

carburetors, the butterfly valves may become stuck,
possibly causing an accident,

CAUTION

cif dirt gets through into the engine, excessive engine
wear and possibly engine damage will occur.

Air Cleaner Element Instaliation Notes
eMeer the element sponge gasket with the body opening
in the air cleaner housing lower half.



A. Sponge Gasket

®Be sure to instail the element holders in their place.

Air Cleaner Efement Cleaning

NOTE

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

CAfter riding through rain or on muddy roads, the
elernent should be cleaned immediately. '

eRemove the air cleaner element.
®Dry the element by directing a stream of compressed
air from the clean side to the dirty side,

A, Compressed Air
8. Clean Side {(Sponge Gasket Side)

®inspect the element before installing it.

Air Cleaner Element Inspection

®Visually check the element for tears or breaks. Check
the sponge gasket also, and the plastic frame.
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B. Gasket

A, Element

*|f the element or gaskect have any tears or breaks,
replace the element,

*|f the element frame is damaged or distorted, replace
the element,

*|f the sponge gasket comes loose, stick it back on with
an adhesive sealant,

Air Cleaner Housing Removal
®Remove the following,
Dummy Tank Cover
Battery and Tray
IC lgniter
®Pull the air hose connecting the housing to the silencer
off the housing.

C. Housing Mounting Bolt

AL Alr Hose
B. Air Intake Duct Clamps

®|_oosen the air intake duct clamp screws,

#Remove the remaining housing mounting bolt,

®Pull the air cleaner housing upward and take it cff the
surge tank,
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----------------------------------------------------------------------------

Catch Tank

A catch tank is provided beneath the surge tank, and
catches the water or oil from the bottom of the surge
tank. Usually water or oil do not collect at the hottom
of the surge tank. In the event that rain water is drawn
in through the air cleaner, or if engine oil is blown
back, drain the tank,

Catch Tank Draining

®Visually check the catch tank if the water or oil
accumulates in the tank.

*if any water or ofl accumulates in the tank, drain it by
taking off the drain plug at the lower end of the drain
hose,

®B¢ sure to install the plug firmly, or the air is drawn
in through it.

A. Catch Tank B. Drain Plug

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

Fuel Pump
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Fuel Pump Remaoval
eRemove the fuel tank for extra clearance,

A. Fuel Pump B. Pump Bracket Mounting Bolts

®Take aut the bolts and remove the fuel pump with its
bracket.

e®Disconnect the pump lead connector,

ePull the fuel hoses off the fuel pump. Be prepared for

fuel spillage.

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

B. Fuel Filter

A. Fuel Pump

Fuel Pump Installation Notes

eConnect the fuel hose from the filter to the fitting
marked INLET, and the hose ta the carburetors to the
another fitting.



A. Fuel Hose from Filter
B. Fuel Hose to Carburetors

#B¢ sure to route the hoses so they will not be kinked or
stretched.,
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Fuel Filter
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Fuel Filter Removal

#Remove the fuel tank for extra clearance.

oPull the filter off the hose. Be prepared for fuel
spillage.

CGasoline 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 sparks;
this includes any appliance with a pilot light.

Fuel Filter Installation Notes
®install the fuel filter so that the arrow on it shows the
fuei flow from the fuel tank to the fuel pump.
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B. Fuel Hose to Pump

A. Fuel Hose from Tank

®Be sure to route the hoses so they will not be kinked
or stretched,

Fuel Filter Inspection

oVisually inspect the fuel fiiter.

*if the filter is clear with no signs of dirt or other
contamination, it s OK and need not be replaced.
*(f the filter is dark or looks dirty, replace it. Also,
check the rest of the fuel system for contamination.
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Fuel Tank and Fuel Level Sensor
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Fuel Tank Removal

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

CAUTION

Olf gasoline, solvent, water or any other liguid enters
the canister, the canister’s vapor absorbing capacity
is greatly reduced. If the canister does become
contaminated replace it with a new one.
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®Before removing the fuel tank, remove the fuel in the
tank as possible using a suitable pump.

®Remove the rear shock absorbers. It is not required to
remove the air hoses from the shock absorbers.

eDisconnect the fuel level sensor lead connector,

®Free the overflow hose lower end from the clampson the
frame lower pipe.

ofFor California vehicles, the breather and fuel return
hoses must be disconnected from the tank fittings.

®Holding the fuel tank on its position, remove the rear
frame,

oClamp the fuel hose connecting the fuel tank with the
filter shut using the locking pliers,

A. Dampers

#|f the check valve at the breather hose was removed,
install it so that the arrow on it shows the fuel vapor
flow from the tank to the tank filler tray or canister.

A. Clamp this hose.

®Pull the fuel hose off the filter. Be prepared for fuel
spillage.

®Tilt the tank out the rear of the frame.

®Drain the fuel tank.

OArrange a suitable container under the fuel tank.

oRemove the locking pliers from the fuel hose to flow
the remaining fuel in the tank, A. Check Valve

®Be sure to route the hoses so they will not be kinked or
stretched.

Fuel Tank Installation Notes
®8¢ sure to install the rubber dampers in place.

Fuel Level Sensor Removal/installation Notes

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

®Before removing the fuel level sensor, check the fuel
level in the fuel tank is low encugh to remove the
sensor. The fuel level should be below the opening for
the sensor mounting.

A Dampers ®fe sure to instai! the gasket in its place.




Fuel Level Sensor Gasket
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3. Gasket
4. Fuel Tank Bracket

1. Stepped Boit
2. Sensor Bracket

Fuel Tank Cleaning

#Remove the fuel tank and drain it,

®Remove the fue! level sensor.

#Pour some high flash-point solvent into the fuel tank
and shake the tank to remove dirt and fuel deposits.

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

®Pour the solvent out of the tank.
oDry the tank with compressed air.
®(nstal! the fuei ievel sensor,
eInstall the fuel tank,

Fuel Tank Inspection

®Visually inspect the paskets on the scnsar and cap for
any damage.

*Replace the gaskets if they are damaged.

oCheck to sec if the orifice at the bottom of the
breather hose fitting is not clogged.

*|T it is clegged, blow through the fitting to frec the
orifice from clogging.

Breather Hose Fitting Orifice

1. Breather Hose Fitting
2. Orifice
3. Fuel Tank
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Check Valve Inspection

®|nspect the check valve by blowing air into each hose
fitting of the valve. Air flows in the direction of the
arrow on the valve, and does not flow in the reverse

direction,
*|f it does not, replace the check valve.

Check Valve

Air flows.

.
.
P

o
+

Air does not flow,

CAUTION

<Do not use compressed air during the valve check, or
the check valve may be damaged.
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Evaporative Emission Control System
{US California Vehicle only)
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The Evaporative Emission Contrai System routes fuel
vapors from the fuel system into the running engine or
stores the vapors in a canister when the engine is stop-
ped. Although no adjustments are required, a thorough
visual.inspection must be made at the intervals specified
by the Periodic Maintenance Chart,

Parts Removal/installation Notes

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

CAUTIUN!

OIf gasoline, solvent, water or any other liquid enters

the canister, the canister’s vapor absorbing capacity
is greatly reduced. If the canister does become
contaminated replace it with a new one.
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®To prevent the gasoline from flowing into the canister
or from flowing cut of the canister, hold the separator
perpendicular to the ground,

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

Hose Inspection
oCheck that the hoses are securely connected,
®Replace any kinked, deteriorated or damaged hoses,

Separatar Inspection

®Visually inspect the separator for cracks and other
damage.

*[f the separator has any cracks or is badly damaged,
replace it with a new one,

Separator Qperation Test

CGasoline is extremely flammable and can be explosive
under certain conditions, Do not smoke. Make sure
the area is well ventilated and free from any source of
flame or sparks.

®(Connect the hoses to the separator, and install the
separator on the motorcycle,

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

®Disconnect the fuel return hose from the fuel tank,

®Run the open end of the return hose into the container
level with the tank top,

®Start the engine, and let it idle,

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

Vacuum Valve Operation

T 4 ——= Vacuum

Air flows

Valve opcn

Canister Inspection

®Visually inspect the canister for cracks and other
damage.

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

NOTE

OThe canister s designed to work well through the
matorcycle’s life without any maintenance if it is used
under normal conditions,

Vacuum Valve Inspection

eCheck the vacuum valve by blowing air into the hose
fitting of the valve.

OWhen applying vacuum {2 ¢mHg) to the vacuum
sensing fitting, the valve is opened and air flows from
the filter fitting to the carburetor float chamber fitting,
and vice versa,

“When stopping to apply vacuum, the valve is closed and
air does not flow,

*|f the vacuum valve does not operate as described,
replace the valve.

CAUTION

¢Do not use compressed air during the valve check, or
the vacuum valve may be damaged.

NOTE

OThe vacuum valve s opened to apply atmospheric
pressure to the carburetor float chambers when the
engine is running, and closed to store the vapors from
tha float chambers in the canister when the engine is
stopped,

| No vacuum

Air does not flow.

Valve closed
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Cooling System
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...................................................................................

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

1. Radiator Fan Switch
2. Radiator Fan

3. Water Temperature Sensor

SS: Silicone Sealant

T1:7.8 N-m {0.80 kg-m, 69 in-tb}
T2:15N-m (15 kg-m, 11.0 ft-lb)
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Standard

Coolant:
Type {recommended)

Mixed Ratio {Provided coolant when shipping)
Freezing Point {Provided coolant when shipping)
Total Amount

Permanent type of antifreeze (soft water and
ethylene glycol plus corrosion and rust inhib-
itor chemicals for aluminum engines and

radiators)

Soft water 57%, coolant 43%
—30°C (— 22°F)

38L

Radiator Cap: Relief Pressure

73.5 - 103 kPa
{0.75 — 1.05 kg/cm?, 11 — 15 psi)

Valve Opening Temperature
Valve Full Opening Lift

Thermostat:

80 — 84°C (176 — 183°F)
More than 8 mm @95°C (203°F)

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

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

{—1: Cold Coolant
Em: Hot Coolant

2 in
Y

Radiator Cap & )Q,;
To Reservoir Tank i g
Radiator \:_’::_
Water Pump R ey E
To Cylinder Jacket 00—
. From Cylinder Head (Cold Engine)
From Cylinder Head (Hot Engine}
. Thermaostat
To Bypass Passage
To Radiator

g

—_

3‘3/\\

e oY
T

Thermostat Operation
{Cold Engine}

{Hot Engine)
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Coolant Level Inspection

®Set the motarcycle up on its center stand.

®Re¢move the reservoir tank cover.

®Check the coolant level in the reservoir tank. The
coclant level should be between the “F’ and the *“L."
marks.

NOTE

CCheck the level when the engine is cold {room or
ambient temperature),

ODo not check the levef by removing the radiator cap. If
the cap is remaoved, air may get into the coolant, and
lower cooling efficiency.,

C. Tank Cap

AL “F Mark
B, “L" Mark

*|f the coolant level is low, add coolant through the
filler opening to the “F' mark.

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

Clf coolant must be added often, or the reservoir tank
has run completely dry; thers is probably leakage in the
cooling system. Check the system for leaks.

Coolant /nspection

®\/isually inspect the coolant in the reservoir tank.

*|f whitish cotton-like wafts are observed, aluminum
parts in the cooling system are corroded. If the coolant
is brown, iron or steel parts are rusting. In either case,
flush the caoling system,

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

NOTE

CBe sure to inspect the coolant at the reservoir tank, If
the coolant is checked by removing the radiator cap,
the air must he hieed from the cooling system.

Coolant Ch.;nge

CUse coolant containing corrosion inhibitors made
specificaily for aluminum engines and radiators in
accordance with the instructions of the manufactures,

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

CCoolant 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,

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

®5er the motorcycle up on Iis center stand.

®Remove the dummy tank cover.

eRemove the radiator cap in two steps. First turn the
cap counterciockwise to the first stop and wait there
for a few seconds, Then push down and remove the
cap.

A, Radiator Cap



®Place a container under the drain plug at the bottom of
the coolant pipe.

eDrain the coolant from the radiator and engine by
removing the drain plug.

A. Coolant Pipe B. Drain Plug

#Remave the reservoir tank cover.

®Unscrew the bolt and remove the reservoir tank with
hoses attached,

#Unscrew the cap and pour the coolant into a container.

A, Bolt B. Reservoir Tank

®|nspect the coolant deterioration.

®|nstall the drain plug. Always replace the gasket with
new one, if it is damaged.

®Fill the radiator up to the top of the filler neck with
coolant,

NOTE

SPour in the coolant slowly so that it can expel the air

frorn the engine and radiator,

CThe radiator cap must be installed in two steps, First

turn the cap clockwise to the first stop. Then push
down on it and the rest of the way.
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Radiator Filler Neck

T. Radiator Filler Neck
2. Cooclant Level

®Fill the reservoir tank up to the "F"” mark with
coolant, and install the cap.
®Blecd the air from the system.

CAUTION

CSoft or distilled water must be used with the antifreeze
(see below for antifreeze) in the cooling system.

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

NOTE

CChoose a suitable mixture ratio by referring to the
coolant manufacturer’s directions.

Original Coolant

Type : Permanent type antifreeze for
aluminum engine and radiator

Color : green

Mixed Ratio : soft water 57%, coolant 43%

—30°c (—22°F)
38 L lup to “F’ mark)

Freezing Point
Total Amount

Coaling System Air Bleeding

®loosen the air bleeder bolt an the top of the water
pump cover, and the coolant begins to flow out the air
bleeder bolt hole {that is, when all the remaining air has
been forced out).
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A. Air Bleeder Bolt

B. Water Pump Cover

oTighten the air bieeder bolt.

oFiil the radiator up to the radiator filler neck with
coolant,

#Check the cooling system for |eaks.

®|nstall the radiator cap turning it clockwise about %
turn,

eStart the engine, warm it up thoroughly, and then stop
it

eCheck the coolant level in the reservoir tank after the
engine coals down,

*if the coolant [evel is low, add coolant up to the "“F”
mark through the reservoir tank opening.

Mechanical Seal Inspection

(Visual Leak Inspection)

Any time the system slowly loses water, inspect for
ieaks.

®Check the watcr pump body drainage outlet passage for
coolant teaks.

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

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

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

Cooling System Pressure Test

{CAUTION}

CDuring pressure testing, do not exceed the pressure for
which the system is designed. The maximum pressure
is 103 kPa (1,05 kg/cm?, 15 psi).

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

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

®Build up pressure in the system carefully until the
pressure reaches 103 kPa (1,05 kg/cm?, 15 psi).

®Watch the gauge for at least 6 seconds.

*|f the pressure holds steady, the system is all right.

B. Adapter

A. Pressure Tester

eRemove the pressure tester, replenish the coclant, and
install the radiator cap.

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

Cooling System Flushing

Over a period of time, the cooling system accumu-
lates rust, scale, and lime in the water jacket and radia-
tor. When this accumulation is suspected or observed,
flush the cooling system. [f this accumulation is not
removed, it will clog up the water passage and consider-
ably reduce the efficiency of the cooling system.
®Drain the cooling system.
ofiil the cooling system with fresh water mixed with a

flushing compound.



{CAUTION}

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

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

8Stop the engine, and drain the cooling system.

oFill the system with fresh water.

#Warm up the engine and drain the system,

®Repeat the previous two steps once more.

&Fill the system with a2 permanent type coolant, and
bleed the air from the system.

Radiator Cap
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Radiator Cap Inspection

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

e®Check the condition of the top and bottom sealing
seats in the filler neck. They must be smooth and clean
for the radiator cap to function properly,

*f any one of them shows visible damage, replace the
cap or cap assembly.

A. Valve Spring C. Sealing Seals

B, Seals

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

®install the cap on a cooling system pressure tester,

eWatching 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 specified relief pressure,

Radiator Cap Relief Pressure

735 —103 kPa
{0.75 — 1.05 kafem?, 11 ~ 15 psi)

*|f the cap cannot hold the specified pressure, or if it
holds too much pressure, replace it with a new one.
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Radiator Cap Test

\
~

1. Pressure Tester 2. Radijator Cap
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Radiator, Fan, and Fan Switch

Radiator Removal Notes

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

®Wait until the coalant cools down, and then drain the
coolant (see Coolant Change).

D0 not touch the radiator core directly, or the radiator
fins are deformed.

Radiator Instaliation Notes

o|f the radiator fan was removed, instali it onto the
radiator, Be sure to ground the lead by tightening it
with the fan mounting bolt.

B. Radiator Fan

A. Ground Lead
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o|f the radiator fan switch was removed, tighten it to the
specified torque {see Exploded View). Be surc to
install the O-ring onto the switch,

A, Radiater Fan Switch

®Fill the cooling system with the coolant and bleed the
air from the system.

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

*|f 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,

Radiator Cleaning
When cleaning the radiator with a steam cleaner, be
careful of the following to prevents radiator damage.
®Kcep the steam gun away more than 0.5 m from Lhe
radiator core.

A, Steam Gun B. More than 0.5 m

®Run the gun horizontally following the core fin
direction holding it perpendicular to the corc surface,
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Water Pump
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Water Purmp Rermoval
eWail until the coolant cools down, and then drain the
coolant (see Coolant Change).
®Remove the following,
Shift Pedal Linkage
Front Gear Case Cover
Clutch Slave Cylinder
Radiater
Mufflers and Exhaust Pipes
#Remove the water pipe holding bolis and puil the pipes
off the pump.
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®Fill the cooling system with the coolant and bleed the
air from the system.

Pump Impeller [nspection

®Visually check the impeller,

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

A. Pipe Holding Bolts B. Pump Mounting Bolts

®Pull the pump out of the crankcase.

Water Purmnp Installation Notes

sWhen installing the water pump, note the position of
the oil pump shaft projection and turn the water pump
shaft so that the projection fits into the slot,

A Impeller

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

Thermostat and Temperature Sensor
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Thermaostat Removal Note
oWait until the coolant cools down, and then drain the
coolant (see Coolant Change).

A, Oif Pump Shaft Projection .
B. Water Pump Shaft Slot Thermostat Installation Notes

®Blow the ajr bleeder hole in the thermoestat housing

_ . o with compressed air.
®Be sure 1o install the O+ing on cach water pipe fitting.

A, O-ing A. Air Bleeder Hole B. Air Bleeder Valve
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®|nstall the thermostat in its housing so that the air
bleeder valve is on top.

®i the coolant temperature sensor was removed, apply a
silicone sealant to the threads, and tighten it to the
specified torque (see Exploded View).

A. Temperature Sensor

®Fill the cooling system with the coolant and bleed the
air from the system,

Thermostat Inspection

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

*[f the valve is open, replace the valve with 2 new one,

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

#Place the container dver a source of heat and gradually
raise the temperature of the water while stirring the
water gently,

Vaive Opening Temperature Measurement

Thermometer

—_——— 1

Thermostat | : must be
completely

submerged F i

/

They must not touch the containerJ
!

L sides or bottom,

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

*If it is out of the specified range, replace the ther-
mostat.

Thermostat Valve Opening Temperature
80 — 84°C (176 — 183°F)

#Continue heating until the water temperature is 95°C
(203°F), and hold the water at the temperature for five
minutes.

#Then measure the bypass valve height. The difference
between the two bypass valve heights, measured at
room temperature and at 95°C (203°F), is the full
valve lift,

*|[ it is less than the standard range, replace the ther-
mostat,

Valve Lift Measurement

Bypass Vaive Height

i

*The bypass valve height difference is the valve lift,

Thermostat Valve Full Opening Lift
More than 8 mm @95°C (203°F)
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Hoses and Pipes
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Hose and Pipe Removal Note
#Wait until the coolant cools down, and then drain the
coolant (see Coolant Change),

Hose and Pipe Installation Notes

®Be sure to install the O-ring on each pipe fitting which
is mounted onto the cylinder, cylinder head, ther-
maostat housing, or water pump.
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Qing on Pipe Firting

®|nsia|l the clamps as near as possible to the hose end to

R clear the raised rib on the fitting. This will prevent the
D2 hoses from working loose,

CThe clamp screws should be positioned correctly to

prevent the clamps from contacting anything.

Hose and Clamp Installation

2. Raised Rib on Pipe

(L@vé

#install the hoses and pipes being careful to follow

1. Fitting 4. Hose Clamp
bending direction or instatlation marks. Avoid sharp 2. Raised Rib 5. Hose
bending, kinking, flattening, or twisting, 3. Hose End

Installation Marks an Hoses and Pipes

. Line Mark

. Arrow Mark

. Paint Mark (White)
. Paint Mark (Yellow)

1
2
3
4
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®fill the cooling system with the coolant and bleed the
air from the system.

Hose Inspection

eVisually inspect the hoses for signs of deterioration.
Squeeze the hoses. A hose should be not hard and
brittle, nor should not be soft or swollen.

®Replace any damaged hoses.
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Engine Top End
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1. Vacuum Switch Valve
@ : Non-permanent Locking Agent
: Molybdenum Disulfide Grease
: Follow the specified tightening sequence.

: Silicone Sealant
: Stake the fastener,

: 9.8 N-m (1.0 kg-m, 87 in-ib}
: 12 N-m {12 kg-m, 104 in-lb)
: 15 N-m {1.5 kg-m, 11.0 ft-Ib}
126 N-m (2.5 kg-m, 18.0 ft-Ib)
: 48 N-m (4.9 kg-m, 35 ft-lb)

: 51 N-m {52 kg-m, 38 ftib)
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US Model
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----------------------------------------------------------------------------

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

(430 — 490 mmHg)

Item Standard Service Limit
Clean Air System (US model only):
Vacuum Switch Valves Switch Pressure:
Open - Close 57 — 65 kPa —_——

Camshafts:
Cam Height 37.021 — 37.163 mm 36.92 mm
Camshaft Runout 0.03mm TIR 0.1mm TIR
Camshaft Bearing Qil Clearance:
Journal A 0.030 - 0.072 mm 0.16 mm
Journal B 0.070 - 0.112 mm 0.20 mm
Camshaft Journal Diameter:
Journal A 24.949 - 24.970 mm 24.92 mm
Journal B 24.909 — 24.930 mm 24.88 mm
Camshaft Bearing Inside Diameter 25.000 — 25.021 mm 25.08 mm
Camshaft Chain:
Camshaft Chain 20-link Length 158.8 — 159.0 mm 161.2 mm
Hydraulic Lash Adjuster (HLA):
Hydraulic t.ash Adjuster Leak Down Distance 0—-0.2 mm 0.2 mm
Cylinder Head:
Cylinder Compression {usable range)
960 kPa — 1,470 kPa -——
(9.8 — 15.0 kg/cm?,
139 — 213 psi)
Cylinder Head Warp - 0.05 mm
Valves:
Valve Head Thickness: Inlet 0.8 mm 0.4 mm
Exhaust 1.0 mm 0.5 mm
Valve Stem Bend 0.02 mm TIR 0.05 mm TIR
Valve Stem Diameter: Inlet 5.475 — 5,490 mm 5.46 mm
Exhaust 5.455 — 5470 mm 5.44 mm
Valve Guide Inside Diameter 5.500 — 5.512 mm 5.58 mm
Valve/Valve Guide Clearance
(wobble method): fnlet 0.02 — 0.09 mm 0.29 mm
Exhaust 0.07 — 0.14 mm 0.34 mm
Valve Spring Free Length 41.3 mm 39.5 mm
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Item Standard Service Limit
Valve Seating Surface:
Width 0.5 —-1.0mm -——
Outside Diameter: Inlet 28.9 — 28.1 mm - ——
Exhaust | 24.9 - 25.1 mm -
Valve Seat Cutting Angle 32°,45°, 60° -———
Cylinders and Pistons:
Cylinder Inside Diameter 77.994 — 78.006 mm 78.10 mm
Piston Diameter 77.935 — 77.950 mm 77.80 mm
Piston/Cylinder Clearance 0.044 — 0.071 mm -
Oversize Piston and Rings + 0.50 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 Thickness: Top & Second 0.97 —0.99 mm 0.90 mm
Piston Ring Groove Width: Top 1.02 — 1.04 mm 1.12 mm
Second 1.01 —1.03 mm 1.11 mm
Qil 2,01 —2.03 mm 211 mm
Piston Ring End Gap: Top 0.20 - 0.35 mm 0.7 mm
Second 0.20 — 040 mm 0.7 mm
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e e Valve Guide Reamer: 57001-1079
Special Tools
.............................. 4BiesesnEsEeaREIEEES A NN AT NSV a sy rnnn L
"".:..\:'*-_"
Along with commen hand tools, the following mare %
specialized tools are required for complele engine top

end servicing,

Piston Base: 57001-149

A Piston Ring Compressor Assembly (4): 57001-1094
S _.H:""

Compression Gauge: 57001-221 P N s
Adapter: 57001-1183 o
wd

= Valve Seat Cutter 45° — ¢27.5 : 57001-1114

/ % (N Valve Seat Cutter 32° — ¢28.0 : 570011119

I . \k o a '

A // Y. T Valve Seat Cutter 32° — ¢30.0 : 57001-1120

s \QZ o Valve Seat Cutter 60° — $30.0 : 57001-1123

=1 “ Valve Seat Cutter 45° — 30.0 : 570011187

Valve Spring Compressor Assembly: 57001-241 = B =

Adapter: 57001-1019
Cutter Holder ¢5.5 ; 57001-1125

e
il SO
\S L ,_M (\\ s e
N Q) o™
o \\‘*-.\ gy e - \\-\.
e ) & g
‘% P -
_E}_; s e
=T
Piston Pin Puller Assembly: 57001-910 Bar: 57001-1128
g,
s o g e
:; @ﬁ%'\ o] x\""w-...-"‘"-
o ~3
R -
W '
SRy,
Valve Guide Arbor: 57001-1021 Tappet Bleeder: 57001-1200
\\ @ 05
TR 0
-4
TR a2 “
ST
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Clean Air System {US model)
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Air Suction Valve Installation Note

oinstall the air suction valve assembly into its housing so
that the rear edge of it contacts with the rear
projection on the housing.

Air Suction Valve Inspection

®Visually inspect the reeds for cracks, folds, warps, heat
damage, or other damage.

w|f there is any doubt as to the condition of the reed,
replace the air suction valve as an assembly.

B. Reeds

A. Valve Holder

®(Check the reed contact areas of the valve holder for
groaves, scratches, any signs of separation from the
holder, or heat damage.

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

®|f any carbon or ather fareign particles have accumu-
lated between the rced and the reed contact area, wash
the valve assemoly clean with a high flash-point solvent,

ENGINE TOP END 4-7

CAUTION

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

Vacuum Switch Valve Test

®Check the vacuum switch valve by blowing air inta the
air hose fitting.

OWhen the vacuum applied to the vacuum hose fitting of
the valve is low, the vacuum switch valve is opened
and air flows through the air hose fitrings.

CWhen the vacuum rises gradually and reach a certain
level, the valve is closed and air does not flow.

*|f the vacuum switch valve does not operate as
described, replace the valve,

Vacuum Switch Valve Operation
During Cruising (Open Throttle)

Air flows.

During Engine Braking {Closed Throttle)

1.
({ -1
g

Air daoes not flow,

Vacuum

Vacuum Switch Valve Closing Pressure
Open — Close: 57 — 65 kPa (430 — 490 mmHg)
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Cylinder Head Covers
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Cylinder Head Cover Removal Notes

®Remove the cylinder head covers by taking out the
cover mounting polts.

ORemove the air suction valves and head cover assemcly

Allen bolts and separate the left and right covers if the
engine is on the frame,

A. Cylinder Head Cover Mounting Bolts
B. Clamp

®Be careful not to fall the rubber dampers on each
fitting of the oil pipe into the chain tunnel.

A. Apply silicone sealant.

®Be surc to install the rubber damper onto each fitting
of the oil pipe with the correct side of it facing up.

A. Rubber Dampers

Qil Pipe Damper Instatlation

Cylinder Head Cover Installation Notes (2) |
®if the left and right covers were separated, assemble

them with bolts and knock pins. One of the bolt \3/\

should be tightened with the cable clamp. 1. Rubber Damper
eApply a silicone scalant to the mating surfaces of the 2. Qil Pipe Fitting

cylinder head and covers as shown, 3. O-ring
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Camshaft Chain Tensioner
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Camshaft Chain Tensioner Removal Notes

CAUTION

This is a non-return type cam chain tensioner., The
push rod does not return to its original position once it
moves out to take up cam chain slack. Observe all the
rules listed below:

CWhen removing the tensioner, do not take out the
mounting bolts only halfway. Retightening the mount-
ing bolts from this position could damage the tensioner
and the camshaft chain, Once the bolts are loosened,
the tensioner must be removed and reset as described in
“’Chain Tensioner {nstallation.”

CDo not turn over the crankshaft while the tensioner is
removed. This could upset the cam chain timing, and
damage the valves.

®|_oosen the cap bolt before tensioner removal for later
disassembly convenience,

eUnscrew the mounting bolts and remove the camshaft
chain tensioner.

B. Cap Bolt

A. Mounting Bolts

Camshaft Chain Tensioner Installation Notes

eRemove the cap boilt and Q-ing.

®While compressing the push rod, turn it clockwise with
a suitable screwdriver to put it into until the rod
protrusion comes to about 10 mm from the tensioner

body as shown,
CAUTION

Do not turn the rod ecounterclockwise at installation,
This could detach the red and the tensicner cannot be
reinstalled.
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C. Screwdriver
D. Clockwise

A, Compress the rod.
B. About 10 mm

#While holding the rod in position with the screwdriver
install the tensioner on the cyiinder block.

®\While pushing the tensioner against the cylinder block
as shown, remove Lhe screwdriver,

B. Screwdriver

A. Push the tensioner.

esHolding the tensioner, tighten the mounting bolts to
the specified torque (see Exploded View).
einstall the O-ring and tighten the cap boit.

Replacement Chain Tensioner Installation Notes
®A replacement chain tensioner (spare parts) has a push

rod holder plate.
7 CAUTION f

©Do not pull the rod holder plate while the tensioner is
removed, This could detach the rod and the tensioner
cannot be installed easily,
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®Remove the plate to release the push rod after in-
stalling the tensioner.

A. Rod Holder Plate

Camshafts and Sprockets
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Camshaft Removal Notes

®Remove the camshaft chain tensioner before removing
the camshaft caps.

oPull the oil pipes with the rubber dampers and O-rings.

A. Oil Pipes
B. Chain Guide

C. Camshaft Caps

®Rcemove the camshaft cap bolts and take off the cam-
shaft caps.

®Remove the camshafts. At this time, the rocker arms
can be removed easily, Be careful not to fall them into
the chain tunnel,

A. Racker Arms

 CAUTION}

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

Camshaft Installation Notes
{Including Chain Timing Procedure)

®The camshaft caps are machined with the cylinder
head, so if a new cylinder head is installed, use the
caps that are supplied with the new head,

®|f the ol filter(s) for the lash adjuster oil passage will
be replaced, install the spring, new filter, and retainer.

oThe top end of the retainer should be level with the
bottom of the oil reservoir, Stake the retziner to
secure it in place.

Lash Adjuster Qil Filter

1. Cylinder Head
2. Retainer

3. Cil Filter

4. Spring

®Fill the oil reservoirs on the cylinder head with engine

oii before installing the camshafts.



A, Oil Reservoir

e|f the camshafi(s) andjor cylinder head arc replaced
with new ones, apply a thin coat of 2 molybdenum
disulfide grease on the new cam part surfaces.

®The exhaust camshaft has an EX mark and the inlat
camshaft has an IN mark. Be careful not to mix up
these shafts.,

A. EX Mark-

B. IN Mark

®Engage the camshaft chain with the camshaft sprockets
s0 that the chaln timing is correct.

OPosition the crankshaft at 1, 4 piston TDC,

CPull the tension side (exhaust side) of the chain taut to
install the chain on the exhaust camshaft sprocket.

CEngage thc chain and sprockets, The timing marks
must be positioned as shown, after the camshaft chain
slack is taken up by the tensioner.

D s —
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Camshaft Chain Timing {Chain Tensioner Installed)
28th

Viewed from Right

. Cylinder Head Upper Edge
. Punch Mark
. Inlet Camshaft Sprocket

Exhaust Camshaft Sprocket
Timing Mark
Timing Rotor

®In according to the camshaft cap location numbers,

install the caps in the correct position,

A, Camshaft Cap Location Numbers
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CAUTIUN;

CThe 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.

CFirst tighten down all camshaft cap bolts evenly to scat
the camshafts in place, then torque all balts to the
specified torque (see Expladed View), from the ¢hain
tunnei side ta the outside.

CBe sure to install the top chain guide with the camshaft
cap bolts.

eafter installing the camshaft caps, install the chain
tensioner and then check the camshaft chain timing
again.

oFill the oil passage in each camshaft cap with engine oil
before instailing the oil pipes.

Camshaft Sprocket Installation Notes

®The inlet and exhaust sprockets arc identical,

®Bath sprockets should be installed with the marked
side of the sprocket facing the opposite side af the
sprocket mount.

®Apply a non-permanent locking agent to the camshaft
sprocket bolts and tighten them to the specified torque
(see Exploded View}.

Cam Height Measurement
Cam Height Measurement

Cam Height

Cam Height

Standard :
Service Limit:

37.021 — 37.163 mm
36.92 mm

Camshaft Runout
Camshaft Runout Measurement

Camshaft Runout

Standard:
Service Limit:

0.03 mm TIR
0.1 mm TIR

Camnshaft Bearing Oif Clearance [nspection
The journal wear is measurcd using plastigage {press
gauge), which is inserted into the ciearance to be
measured. The plastigage indicates the clearance by the
amount il is compressed and widened when the parts are
assembled.
®\Wipe each journal surface on the crankshafts and caps
clean of ail.
oCut strips of plastigage to journal width. Place a strip
on each journal parallel to the camshaft with the cam-
shaft installed in the correct position and so that the
plastigage will be compressed between the journal and
camshaft cap.

A. Plastigage Strip

®(nstall the camshaft caps, tightening the boits in the
correct sequence to the specified torque (see Cxploded
View).



NOTE

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

eRemove the camshaft caps again, and measure the
plastigage width to determine the clearance between
each journal and the camshaft cap. Measurc the widest
partion of the plastigage.

*|{ any clearance exceeds the service limit, measure the
diameter of each camshaft journal.

Camshaft Bearing Oil Clearance
Standard
0.030 - 0.072 mm
0.070 — 0.112 mm

Service Limit
0.16 mm
0.20 mm

Journal A
Journal B

Camshaft Journal |dentification

A, Journal A
B. Journal B

*|f the camshaft journal diameter is less than the service
limit, replace the camshaft with a new one and measure
the clearance again.

Camshaft Journal Diameter

Standard
24.949 — 24 970 mm
24 909 — 24 930 mm

Service Limit
24.92 mm
24 88 mm

Journal A
Journal B

*|f the clearance still remains out of the limit, replace
the cylinder head unit.
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Camshaft Chain and Guides
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Camshaft Chain Removal Note
®Camshaft chain removal requires the crankcase splitting
and crankshaft removal,
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Camshaft Chain Guide Removal Notes

®The top chain guide is removed during camshaft
remaoval,

oThe front chain guides {(upper and lower) can be
removed after removing the cylinder head.

®The rear chain guide can be removed after splitting the
crankcase.

Camshaft 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 measurcments at several
places.

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

Chain Length Measurement

] 20 ||nk Length _J

(;uuu M@g‘?
O

\o)

Camshaft Chain 20-link Length

Standard: 1588 — 159.0 mm
Service Limit: 161.2 mm

Camshaft Chain Guide Wear

#Visually inspect the rubber on the guides.
*|f the rubber s damaged, cut, or is missing piecces,
repiace the guides.
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Hydraulic Lash Ad]uster {HLA)
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HLA Removal Notes

®Take off the rocker arms,
®Pull out the hydraulic lash adjuster,

CAUTION

CBe careful not to damage or deform a lash adjuster by
tapping it during removal or installation.

CDo not drop the lash adjuster or hit it sharply. If it
is deformed, the plunger will not operate smoothly.
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A. Rocker Arms

B. Hydraulic Lash Adjuster

HLA Instalfation Notes

{CAUTION]

CPrior to installation, measure the lash adjuster leak-
down, If it is greater than specified, replace the ad-
juster. Also, be sure to air-bleed it.

CTo clean the adjuster, rinse it in clean kerosene and
then blow it dry with compressed air, Do not dry it
with a cloth to prevent dust or lint contamination. Be
carefpl not to get any adhesives or liquid gasket on the
adjuster during servicing.

®Before installing the adjusters in the cylinder head,
fiil the holes for adjuster with clean engine oil.

ePut the adjusters in their holes, being carcful not to
get any air or dust in the holes and not to allow the
kerosene to leak out of the adjusters,

®Install the rocker arms.

HLA Air Bleeding

®Provide a container filled with kerosene,

®insert the lash adjuster into the tappet bleeder (special
100!} and mave it up and down in the kerosene,

®Check that the lash adjuster plunger moves up and
down smoothly,

*|f the plunger does not move smaoothly, replace the lash
adjuster.

NOTE

OKeep the lash adjuster always ugright and immersed in
kerosene for easy air bleeding.

Lash Adjuster Air Bleeding

)

T
R

&

1. Tappet Bleeder: 57001-1200
2. Hydraulic Lash Adjuster

®When air bubbles stop coming out of the adjuster, lift
the bleeder off the adjuster and take the adjuster out of
the container with the adjuster kept upright,

HLA Leak-down Measurerment

®Put the lash adjuster vertically on a measuring stand
and set the dial gauge on the adjuster.

®Push down the head of the adjuster guickly with your
fingers and measure the distance it sinks.

Measuring Leak-down Distance of the Lash Adjuster

Dial Gauge B

Lash Adjuster

Leak-down Distance

Standard:
Service Limit:

0—-0.2mm
0.2 mm



*|f the lcak-down distance exceeds the service limit,
repeat the air bleeding operation and then measure the
leak-down again. If leak-down is still out of the service
limit, replace the adjuster.

NOTE

CBe careful not to tip the lash adjuster and not to alfow
the kerosene to leak out of the adjuster,

Hydraulic Lash Adjuster

—

SWee MO =

(Free Ball Type}

Pivot Plunger

Body

Oil Feed Passage
Ball-check Valve
Plunger Spring
Retainer Cap

Reservair

Ball Seat

Ball Cage

High Pressure Chamber

3

N

D
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HLA Troubleshaoting Guide
Aeration of Oil

Insufficient engine oil will cause air to enter the lash adjuster resulting in tappet noise or poor engine running at both
low and high speeds.
Pump-Up

Excessive oil pressure will cause the lash adjuster to hold the valve open. Also, aperation in red zone can cause valve
float. This allows the rockers to momentarily lift off the end of the HLLA, which then draws in oil to move the plunger
up, preventing the valve from seating comptetely,

Hydraulic Lash Adjuster (HLA)
{ Naisy Valve Train } Troubleshoating Guide (1)

Wait 2 to 3 minutes
with the engine idling

Is engine warmed up
thoroughly?

Advise the user not to
run the engine beyond
usable range

Open and close throttle valves Yes
about 10 times, and then run
the engine for 2 minutes at
about 3,000 ¢/min {rpm) with
no load. No

Did engine
operate in red zone?

[s

valve still noisy
?

Since valve noise may
return, check oil level
and contamination Check oil line

Good

Air in HLA 1to
insu fficient and/or

Bad Clean oil screen, replace oil
filter, and add or change oil. -

Check oil level and contamination

Noi t f beginni
Good L olse  tes Fom beginning contaminated oil.
Bad
Check oil pressure
Good or high pressure ETOO low pressure Aeration of oil
Remove cylinder head cover and fad [ o ] )
outside oil pipe to inspect oit line po3 Repair oit line and noise Check and repair the
test from beginning ] following parts and noise
Good test from beginning.
WV Oil Pump
Qil Screen
Inspect HLA wear, stick, spring r~ : Oil Filter
break, excessiye leakdown Good | Inspect and repair camshaft, Crankcase Qil Passage
rocker arm, and valve. WNoise
test from beginning.
Bad S
Replace HLA J
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Hydraulic Lash Adjuster {HLA)
Trouble Shooting Guide (2)

Poor running or no power
at low and/or high speed

Does
engine start
easily?

®Run the engine for 2 to 3 minutes
at about 3,000 r/min {rpm) with
no load, or raise the engine speed

Trouble may be caused by engine
parts other than HLA. See trouble-

:_‘.Or: akmomentl‘.)y:;hinusagle (?jr;.ge. Bad shooting guide in appendix and
®Chec startability an idling .
stability. repair the related parts.
Good
Advise the user not to Did engine Yes Is cylinder

operate in red
zone?

i the engine beyond
usate range.

Clean oil screen,
replace oil filter,
and add ar
change ail.

Bad

Check oil level and
contamination

Good

Trouble may be caused by pump-up
due to excessively high oil pressure,
If pump-up occurs too aoften, check
oil pressure.

compression low
?

Check and repair the
oil line in the crank-

case.
Qil pump
Qil relief vatve &
Oil filter
) Bad Crankcase oil
r Check oil pressure passage
i
Good

1

I Check and repair the oil line

| from crankcase to cylinder head.

I Oi! pipes Bad

Cylinder head oil passages
I and filters
! Oil passages in the camshaft
caps
Good
Remove HLA to check it.
Good
Bad

Trouble may be caused
by other parts of the
vailve train. See Trou-
bleshooting guide in
appendix and repair the
related parts

HLA damaged or worn.
Replace HLA,
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Cylinder Head

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

Cylinder Head Rermoval Note
®Hc sure to remove the bolts at the front and rear of the
cylinder head chain tunnel.

A. Cylinder Head Bolts

Cylinder Head [nstallation Naotes
®Before installing the cylinder head, be sure the front
camshaft chain guides are in place.

Front Camshaft Chain Guides

. Front Chain Guide {Upper)
. Front Chain Guide (Lower})
. Cylinder Head

. Cylinder

. Crankcase

1
2
3
4

wh

®[nstall the new cylinder head gasket with the side
marked UP facing up.

®Tighten the cylinder head bolts.

cApply a molybdenum disulfide lubricant (grease or oil
type, either will do) to both upper and lower sides of
the 11 mm cylinder head bolt washers.

CTorgue the 11 mm cylinder head bolts following the
tightening sequence. Torque them first to about one
half of the specified torgue and then torque them to
the specified torgue (sce Exploded View},

Cylinder Head Bolt Tightening Sequence

Exhaust

GTorque the 8 mm cylinder head bolts to the specified
torgue (see Exploded View).

#|nstall new washers on each side of the oil pipe fittings,
and tighten the banjo bolts to the specified torque {see
Exploded View).

Cylinder Compression Measurement

e®Bcforc measuring compression, do the following:
OBe sure the battery is fully charged,

OWarm up the engine (if the engine will run).



cDuring warm-up, check for lcaks around the cylinder
head gasket,

o5top the engine, remave the spark plugs, and attach
compression gauge and adapter {special toals) firmly
into the spark plug hole,

A.Compression Gauge: 57001-221
B. Adapter: 57007-1183

oUsing the jumper cables, conncct the removed battery
to the disconnected battery cables,

CConnect the jumper cable from the positive (+)
terminal of the battery to the positive [+) battery
cable.

CConnect another jumper cable from the negative ()
terminal of the battery to the negative {—) battery

cable.

CTake care that you do not touch the positive and
negative cables together, and do not touch the cables to
the frame,

CDo not reverse polarity by connecting positive {+) to
negative (—) or a serious damage to the electrical
system may occur,

®Hold the throttle wide open and crank the ¢ngine with
the starter.

#When the gauge stops rising, stop cranking and read the
gauge,

®Repeat the measurement for the other cylinder.

Cylinder Compression

Usable Range: 960 — 1,470 kPa
{9.8 — 15.0 kgfecm?, 139 — 213 psi)

*f the compression is within the specified range, the
piston rings, cylinder and valves arc probably in good
condition,

*|f cylinder compression is higher than the specified
range, check the following:
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CcCarbon build-up on the piston head and cylinder head.
— clean off any carbon on the piston head and cylinder
head.

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

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

*{f the compression is below the specified range, squirt a
little oil into the spark plug hole and repeat the com-
pression measurement.

vIf the compression does nat change very much, the
piston rings are probably OK, check the following:

OGas leakage around the cylinder head — replace the
damaged gasket and check the cylinder head for
warp.

OCondition of the valve seating.

OHydraulic lash adjuster (operation, seizure, spring
breakage) — replace the damaged lash adjuster.

Ol pressure — if the pressure is high, check the oil
line for clogs.

“If the compression increases, the piston rings are not
sealing properiy, check the following:

CPiston/cylinder clearance, piston seizurc.

OPistan ring, piston ring groove.

Cylinder Head Warp

®ay a straightedge across the lower surface of the head
at several different peints, 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,

B. Thickness Gauge

A, Straightedge

Cylinder Head Warp
Service Limit: 0.05 mm
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Cylinder Head Cleaning

®Remove the cylinder head.

®Remove the valves,

oWash the head with a high flash-point solvent,

eScrape the carbon out of the combustion chamber and
exhaust port with a suitable tool.

L L R R T e PP PP TP

Carburetor Holders

------------------------------------ L T e Y Y I T LT YT T

Carburetor Holder Installation Notes

olnstall the carburetor holders so that the projections of
them face upwards and align with the cylinder head
ribs.

A. Holder Projection B. Rib

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

Clnstall the clamps in the correct position. Or, the

clamps could come in contact with the carburetor
control parts, resulting in an unsafe riding condition,

Holder Clamp Installation
Top

Holder Clamp

Screw Head
Screw

Bottom
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Valves
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Valve Mechanism Removal Notes

olse the valve spring compressor assembly and adapter
(special tools) to press down the valve spring retainer,
and remove the split keepers,

A. Valve Spring Compressor Assembly: 57001-241
B. Adapter: 57001-1019

e®Hear the area around the valve guide to about 120 ~
150°C (248 ~ 302°F), and hammer lightly on the vaive
guide arbor {special tool) to remove the guide from the
top of the head.

A, Valve Guide Arbor: 57001-1021

Valve Mechanism Installation Notes

®Install the valve guide,

CApply oil to the valve guide outer surface before
installation.

CHeat the area around the valve guide hole to about 120
~ 150°C {248 ~ 302°F).

CGDrive the valve guide in from the top of the head using
the valve puide arbor. Be sure to instali the O-ring
under the valve guide flange.

CReam the valve guide with the valve guide rcamer
{special tool) even if the oid guide is re-used.



A. Valve Guide Reamer: 57001-1079

oinstall the valve.

CCheck to see that the valve moves smoothly up and
down in the guide.

cCheck to sce that the valve seats properly in the valve
seat. If it does not, repair the valve seat,

OApply a thin coat of molybdenum disulfide grease to
the valve stem before valve instailation.,

OBe sure to install the spring seat under the spring.

cinstall the spring so that the closed coil end is facing
toward the valve scat (downwards).

Valve and Spring

@é-— Split Keepers

Valve Spring

Retainer

Spring

-4

fClosed Coil End

Spring Seat
Oil Seal

S
0

Valve
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Valve Head Thickness
VValve Head Shape

Valve Stem
Diameter

LA

Vaive Head
Thickness

| 45° =

Valve Head Thickness

Standard Service Limit
Inlet 0.8 mm 0.4 mm
Exhaust 1.0 mm 05 mm

Valve Stem Bend
Valve Stem Bend Measurement

JAN JAN

Valve Stem Bend

Standard:
Service Limit:

0.02 mm TIR
0.05 mm TIR

Valve/Valve Guide Clearance Measurement
{Wobble Method)
If a small bore gauge is not available, inspect the valve
guide wear by measuring the valve to valve guide
clearance with the wabble method, as indicated below.
®|nsert a new valve into the guide and set a dial gauge
against the stem perpendicular to it as close as possible
to the cylinder head mating surface,

®Move the stem back and forth to measure valve/valve
guide clearance,

®Repeat the measurement in a direction at a right angle
to the first,

#|{ the reading exceeds the service limit, replace the
guide.
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NOTE

COThe reading i{s not actus! valve/valve guide clearance
because the measuring point is above the guide.

Valve/Valve Guide Clearance {Wobble Method)

Standard Service limit
inlet 0.02 —0.09 mm 029 mm
Exhaust 0.07 —0.14 mm 0.34 mm

Wobble Method

Close as possible.

Valve Guide

New Valve

Valve Seat Inspection

®Coat valve seat with machinist's dye.

®Fush the valve into the guide.

®Rotate the valve against the seat with a lapping tool.

oFull 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 : 05-10mm
Exhaust : 05-10mm
NOTE

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

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

Valve Seating Area Dimensions

T 3
I 2

5

4

1. Valve
| 2, Valve Seat
3. Seating Area Outside
Diameter
4, Seating Area Width

Valvae Seating Pattarn

OO

Good Too Wide
Too Narrow Uneven

®Measure the outside diameter of the seating pattern on

the valve seat,
*|f the outside diameter of the valve seating pattern is
too large or too small, repair the seat (see Valve Seat

Repair).

Valve Seating Surface Qutside Diameter
Inlet : 289 —29.1 mm

Exhaust 249 — 25,7 mm

Valve Seat Repair
#Use the following procedures and tools to repair the

valve seat.



Valve Seat Cutters

Inlet Valves
45° — $30.0 57001-1187
32° — 4300 57001-1120
60° — $30.0 57001-1123

Exhaust Valves
45° — $27.5 57001-1114
32° — ¢28.0 57001-1119
60° — $30.0 57001-1123

Holder and Bar
Holder — ¢5.% 57001-1125
Bar 57007-1128

Seat Cutter Operating Care:

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

2. Do not drop or shock the valve seat cutter, or the dia-
mond particles may fall off;

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

NOTE
CDo nat use a wire brush to remave the metal particles

from the cuteer, [t will take off the diamond partic/es.

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

NOTE

CPrior to grinding, apply engine ail to the cutter and
during the operation, wash off any ground particles
sticking to the cutter with washing a/l,

Valve Seat Cutter

1. Cutter
2. Cutter Holder
3. Bar
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5. After use, wash it with washing oil and apply thin
layer of engine oil before storing.

Marks Stamped on the Cutter:
The marks stamped on the back of the cutter
represent the following.

60° ... ... ... Cutter angle
3750 .o Outer diameter of cutter
Cutter

Outer Diameter of Cutter

Angle of Cutter

Operating Procedures:

®(lean the seat arca carefully.

#Coat the seat with machinist’s dve.

#Fit a 45° cutter to the holder and slide it into the vaive
guide.

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

CAUTION

Do 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 diameter of the seating surface
with a vernier caliper,

*|f the outside diameter of the seating surface is 100
small, repeat the 45° grind until the diameter is within
the specified range,

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

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

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

STo make the 32° grind, fit a 32° curter to the holder,
and slide it into the valve guidc.

CTurn the holder one turn at a time while pressing down
very lightly. Check the seat after each turn.
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Valve Seat Repair

( START )

'

Machinist's
dye on seat

|

45° Grind

Tool: 457 Cutter
Purpose:  make seating area
smooth and round

!

Mecasure Seating Area O.D,

Tool Vernier Caliper
Purpose:  check seat O.D.
against spec.

[
Results

Tool small

45° Grind

Tool: 45°Cutter

area to spec,

Purpose:  increase O.D. of seat

T

—

Machinist's
dve on seat

!

32° Grind

Y

Tool: 32°Cutter
Purpose:  reduce O.D. of seat area

to spec.

[

Measure Seat Width

Purpose:  perfectly match valve

and seat area; check
valve head for damage

Tool: Vernier Caliper
Purpose:  check seat width _—
against spec,
I
Results
E)YCJ
45 Grind Machinist's
Tool: 45° Cutter dye on seat
Purpose:  increase width of seat *
area beyond spec. to
increase O.D. 607 Grind
]
Tool: 60° Cutter
Purpose:  reduce seat width
to spec.
Y T
Lap Valve
Tools: Valve lapper, grinding
compound

FINISHED

L




CAUTION

CThe 32° cutter removes material very gquickly. 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
Y -

Ground volume
/| by 60° cutter

(-
[N

CAfter making the 32° grind, return to the seat O.D.
measurcment step above.

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

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

#|f the seat width is too wide, make the 60° grind
described below.

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

oGrind the scat at a 60° angle until the seat width is
within the specified range.

oTa make the 60° grind, fit 2 60° cutter to the holder,
and slide it into the valve guide.

Turn the holder, while pressing down lightly.

oAfter making the 60° grind, return to the seat width
measurement step above.

®lap the valve 1o the seat, once the seat width and O.D.
are within the ranges specified above,

CPut a little coarse grinding compound on the face of
the valve in 2 number of places around the valve head.

ZSpin the valve against the seat 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
of the valve face.
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*[f the seat area is not in the right place on the valve,
check to be sure the valve is the correct pary. If itis, it
may have been refaced too much; replace it.

®Be sure to remove all grinding compound before
assembly.

Vaive Lapping

Lapper 3. Valve

. Valve Seat

[
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Cylinders and Pistons
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Piston Removal Notes

®Remove the pistan pin snap rings from the outside of
each piston.

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

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

A. Piston Pin Puller Assembly: 57001-910

®Remove the top and second piston rings,

CSpread the ring opening with your thumbs -and then
push up on the oppasite side of the ring to remove
it,

®Remove the 3-piece oil ring with your thumbs in the
same manner.

B. Push up.

Piston Installation Notes

®|f a new piston is installed, be sure to check piston/
cylinder clearance befare starting (sce Pistan/Cylinder
Clearance),

®nstail the 3-piece oil ring.

SFirst install the expander in the bottom ring groove
s0 that the expander ends butt together, never overlap.

A. Expander ends butt together.

Clnstall the upper and lower steel rails. There is no UP
or DOWN to the rails. They can be installed either
way.,

®|nstall the top and second rings in that order,

Do not mix up the top and second rings. The top and
second rings are not symmetrical and must be instailed
with the correct side facing up.

Piston Rings
R Mark
|
\
/
Top
Ring
R Mark Ind
Ring

®The arrow on the top of the piston must point toward
the front of the engine,

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

CAUTIUH!

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




Cvlinder Installation Notes

®|f a new cylinder is installed, be sure to check piston/
cylinder clearance before starting (see Piston/Cylinder
Clearance).

®Turn the piston rings so that the openings are in the
specified positions.

Piston Ring Opening Positions

Top Ring: Forward

Second Ring: Rear

Qil Expander: Forward

Top Qil Rail; 30° Left of Forward

Bottom Qil Rail: 30 ° Right of Forward

Piston Ring Openings: Viewed from Front

1. Top Ring

2. Second Ring

3. Steel Rail, Oil Ring
4. Expander, Oil Ring

®lnstail a new cylinder base gasket with the side marked
UP facing up.
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®|nstall the cylinder block on the pistons,

oSlip the piston bases (special tools) under the base
gasket and pistons to hold them level,

cCompress the piston rings using the piston ring com-
pressor assemblies (special tools).

A. Piston Ring Compressor Assembly: 57001-1094
B. Piston Base: 57001-149

Cylinder Inside Diameter

ehleasure the cylinder inside diameter,

ZUse a dial bore gauge to measure front-to-back and
side-to-side at the points shown below.

Cylinder inside Diameter
Standard: 77.994 — 78.006 mm, and less than
0.01 mm difference between any two
measurements
Service Limit: 78,10 mm, or more than 0.05 mm
difference between any two measure-
ments

*[f any of the cylinder inside diameter measurements js

grcaler than the service limit, the cylinder musl be
bored oversize and then haned (see Cylinder Boring
and Honing). However, if the amount of boring
neccssary would make the cylinder inside diameter
greater than the bore limit, the cylinder must be
replaced.

NOTE

OIf the cylinder has been bared aversize, see the Quersize
Cylinder Inside Diarmeter table.



4-28 ENGINE TOP END

QOversize Cylinder Inside Diameter

Standard: Measure at bottom of cylinder for

baseline standard diameter

Service Limit: Standard plus 0.1 mm, or more than
0.05 mm difference between any two
measurements

Bore Limit: 7850 mm

Cylinder Inside Diameter Measurement

Ny
-
20 mm 10 mm
|
ch A k n'i’

Piston Diameter
Piston Diameter Measurement

Piston Diameter

Standard: 77.935 — 77.950 mm
Service Limit 77.80 mm

NOTE

CIf the aversize piston has been used, see Oversize Piston
Diameter table,

Oversize Piston Diameter

Standard: 77.935 — 77.950 mim plus 0.50 mm as
stamped in piston head.
Service Limit: Standard size minus 0.15 mm

Piston/Cylinder Clearance

eoMeasure the piston diameter,

ehleasure the cylinder inside diameter with a dial bore
gauge at the bottom of the cylinder.

®5ubtract the piston diameter from the cylinder inside
diameter to get the piston/cylinder clearance.

*|If the piston/cylinder clearance is less than the spe-
cified range, use a small piston or increase the cylinder
inside diameter by honing (sec Cylinder Boring and
Honing).

*if the piston/cylinder clearance is greater than the
specified range, use a large piston or bore to the next
farger oversize (see Cylinder Boring and Honing).

Piston/Cylinder Clearance
Standard: 0.044 — 0.071 mm

Cvlinder Boring and Honing

e®When boring and honing a cylinder, follow the boring
and honing tool manufacturer’s instructions, Note the
following:

®Before boring a cylinder, measure the diameter of the
piston to be used, Bore and hone the cylinder to
obtain the standard piston/cylinder clearance specified.

®Cylinder inside diameter must not vary by more than
0.01 mm at any point.

eDo not measure the cylinder inside diameter imme-
diately after boring or honing, because the boring and
honing operations heat the cylinder, Heat affects
cylinder size,

Piston/Cylinder Seizure

®Visually inspect the cylinder and piston damage.

*|f there is only light damage, smooth the piston with
#400 emery cloth. Remove small aluminum deposits
from the cylinder with #400 emery cloth or light
honing.

*|f the damage is severe, the cylinder must be bored
oversize and an oversized piston installed,



Pistan Cleaning
®Remove the piston and piston rings.

CAUTION

CNever clean the piston head with the engine assembled.
Carbon particles wili fall between the piston and
cylinder, and damage the crankshaft bearings,

®5crape the carbon off the piston head.

OUse the scraping tool carefully, Do not gouge the
piston head.

®Clean the piston ring groove with a broken piston ring
or other suitable tool,

CAUTION

CBe careful not to widen the ring grooves or the piston
must be replaced.

Piston Ring and Ring Groove Wear

#Visually inspect the piston rings and ring grooves.

*|f the piston rings are worn uneven)y or damaged,
replace them,

*|f the ring grooves are worn unevenly or damaged,
replace both Lhe piston and piston rings.

eMeasure the clearance hetween the top and second
rings and their grooves.

Piston Ring/Groove Clearance

Standard Service Limit
Top 0.03 - 0.07 mm 0.177 mm
Second 002 - 0.06 mm 0.176 mm

A. Thickness Gauge

*if the piston ring groove clearance is greater than the
service limit, measure the ring thickness and groove
width as follows to decide whcther 1o replace the rings,
the piston or hoth,
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Piston Ring Thickness (Top & Second)

Standard: 0.97 —0.99 mm
Service Limit: 0.90 mm

Piston Ring Groove Width

Standard Service Limit
Top 102 — 1.04 mm 1.12 mm
Second 1071 — 1.03mm 1.11 mm
0il 2.01 - 2.03 mm 211 mm
NOTE

CiWhen using new rings in a used piston, check for
uneven groove wear, The rings should fit perfectly
parallel to the groove sides, If not, replace the piston,

Pistan Ring End Gap (top and second anly)

®Push each ring (one at a time) into the bottom end of
the cylinder.

“Use the piston to push it in to be sure it is square,

#Measure the gap between the end of the ring with a
thickness gauge.

Piston Ring End Gap

Standard Service Limit
Top 0.20 - 0.35 mm 0.7 mm
Second 0.20 — 0.40 mm 0.7 mm

Piston Ring End Gap Measurement

Piston Ring
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Exhaust Pipes and Mufflers

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

Muffler Removal Notes
#®Remove the mufflers as following,
CRemove the left and right muffler covers,

A. Muffler Cover B. Muffler Mounting Bolt

©Oloosen the clamps connecting the left and right
mufflers and exhaust pipes,

“Remove the left and right muffler mounting bolts.

2Pull the mufflers out rear ends of the exhaust pipes.

Clamp Positions

about 16 mm

Viewed from Front

. R
T Jﬁ{ ,-| YT - = )
-
“‘L’" T ]
More than 45°

Level of Road Clearance

Exhaust Pipe and Muffler Installation Notes

®|nstall the clamps so that the openings are in the
specified positions to obtain the specified road
clearance of the vehicle.

®Tighten the exhaust pipe and muffler mounting bolts,
nuts, and clamp bohts in the order and method in-
dicated below.

CFirst, tighten all the bolts and nuts to a snug fit.

CSecondly, tighten the exhaust pipe holder nuts cvenly
to avoid exhaust leaks.

A. Exhaust Pipe Holder Nuts

CLastly, tighten the rest of the mounting bolts and
clamp bolts securely,

®Thoroughly warm up the engine, wait until the engine
cools down, and retighten all the clamp bolts.

Viewed from Left

T
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Viewed from Right

1. Starter Lockout Switch

G : Grease

L : Non-permanent Locking Agent
M : Molybdenum Disulfide Grease
§S : Silicone Sealant

T1:5.9 N-m (0.60 kg-m, 52 in-Ib)
T2:78 Nm (0.80 kg-m, 69 in-Ib)
T3: 9.8 N-m (1.0 kg-m, 87 in-Ib}

T4: 11 N-m (1.1 kg-m, 95 in-Ib}

T5: 18 N-m (1.8 kg-m, 13.0 ft-Ib)
T6: 25 N-m (2.5 kg-m, 18.0 f1-ib)
T7: 130 M-m {13.5 kg-m, 98 ft-Ib)
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Specifications
ltem Standard Service Limit
Clutch Fluid: Grade D.0.T.4 Heavy Duty Brake Fluid
Brand {recommended) Castrol Girling-Universal
Castrol GT (LMA)
Castrol Disc Brake Fluid
Check Shock Premium Heavy Duty
Clutch: Friction Plate Thickness 29-3.1mm 2.8 mm
Friction and Steel Plate Warp Less than 0.2 mm 0.3 mm
Clutch Spring Free Length 33.2mm 32.1 mm

................................... WEStNGNFRIRLEEEENREEETIRETAEEES PR R b AgEO A

Special Tool

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

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

Clutch Holder: 57001-305

NOTE

CThe clutch hofder (P/N 570071-1243}) can be used
instead of the clutch holder (P/N 5700 1-305),
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Clutch Fluid
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Clutch Fluid Recommendation

Recommended fluids are given in the table below. 1f
none of the recommended fluids are available, use extra
heavy-duty brake fluid only from a container marked
D.C.T4.

Recommended Clutch Fluid
Grade: D.0.T.4 Heavy Duty Brake Fluid
Brand: Castrol Girling-Universal
Castrol GT (LMA)
Castrol Disc Brake Fluid
Check Shock Premium Heavy Duty

NOTE

CSince the clutch fluid /s the same as the brake fluid,
refer to Brake Fluid Section in Brakes for further
details.

Clutch Fluid Level! Inspection
®FPosition the reservoir horizontal, and check that the
fluid level in the reservoir is higher than the lower level.

A. Lower Level

*tf the fluid level is lower than the lower level, check for
the fluid leakage of the clutch line, and add the fluid as
follows.

CRemove the reservoir cap, and fill the reservoir to the
upper level line in the reservoir with the same type and
brand of the fluid that already is in the reservoir. And
then install the reservoir cap.

“Change the fluid in the clutch fine completely if the
fluid must be refilled but the type and brand of the
fluid that already is in the reservoir are unidentified.

CLUTCH 55

“After changing the fluid, use only the same type and
brand of fluid thereafter. Mixing different types and
brands of fluid lowers the fiuid boiling point and could
cause the clutch to be ineffective. It may also cause
the rubber clutch parts to deteriorate.

A. Upper Level Line

®0perate the clutch, and check for fluid leakage around

the fittings.

OIf the clutch lever has a soft or “Spongy feeling”” when
it is applied, there might be air in the clutch lines or the
clutch may be defective. Since it is dangerous to
operate the motorcycle under such conditions, bleed
the air from the ¢lutch line immediately.

Clurch Fluid Changing

®Remove the reservoir cap.

e®Attach a clear plastic hose to the bleed valve on the
clutch stave cylinder, and run the other end of the
hose into a container,

®0Open the blecd valve (counterclockwise to open}, and
pump the clutch lever until atl the fluid is drained from
the line.

o(|ose the bleed valve,

®Remove the diaphragm.

oFill the reservoir with fresh fluid.

e®0Open the bieed valwe, squeeze the clutch lever, close
the valve with the clutch held applied, and then quickly
release thelever. Repeat this operation until the clutch
line is filled and fluid starts coming out into the plastic
hose,

NOTE
OReplenish the fluid in the reservoir as often as neces-

sary to keep it from running completely out.

®Tighten the bleed valve to the specified torque
Expioded View).
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Filling up Clutch Line

1. Open the bleed valve.

2. Apply the clutch lever and hold it.

3. Clasc the bleed valve.

4. Then release the clutch lever suddeniy.

Clutch Line Air Bleeding
®Remove the reservoir cap, and check that there is
plenty of fluid in the reservoir,

NOTE

OThe fluid tevel must be checked several times during
the bleeding aperation and replenished as necessary. If
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 fine.

®Connect a clear plastic hose to the bleed valve at the
clutch slave cvlinder, running the other end of the hose
inlo a container,

e\With the reservoir cap off, slowly pump the ciuich lever
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,

#Pump the cluich lever a few times until it becomes hard
and then, holding the lever squeezed, quickly open
(turn counterclockwise) and close the bleed valve.
Then release the lever. Repeat this operation until no
more air can be seen coming out into the plastic hose.

®When air bleeding is finished, check that the fluid is
fitled 1o the upper level line marked in the reservoir.

A. Upper Level Linc

®|nstall the reservoir cap.

#Tighten Lhe hleed valve to the specified torque (see
Exploded View).

eApply the clutch lever forcefully for a few seconds, and
check for fluid leakage around the fittings.

Bleeding Clutch Line

1. Hold the clutch lever applied.
2. Quickly open and close the valve,
3. Relcasc the clutch lever,
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Clutch Master Cylinder
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Clutch Master Cylinder Removal

e®Disconnect  the starter  lockoul  switch  wires.

#Remove the clamp bolis and clamp, and 1ake the cluich
master cylinder off the handlebar.

Clutch Master Cylinder installation Notes

®The master cylinder clamp must be installed with the
UP mark faced upwards.

®Tighten the upper clamp bolt first, and then the lower
clamp bolt to the specified torque (see Exploded View!,
There will be a gap at the lower part of the clamp after
tightening.

@) ..

A. Tighten upper clamp bolt first,
B. UP Mark

Clutch Master Cylinder Disassernbly

oDrian the clutch fluid.

®Puli back the dust cover, and remove the banjo bolt to
disconnect the clutch hose from the master cylinder.
There is a flat washer on each side of the hose fitting.

eRemove the clutch lever and the master cylinder,

#Remove the push rod, the dust seal and the circlip.

Master Cylinder Inside Parts

. Push Rod

. Rod Round End
. Dust Seal

. Circlip

. Primary Cup

. Piston Assembly
. Secondary Cup
. Spring

CLUTCH b5-7

{CAUTION

2Do not remove the secondary cup from the piston since
removal will damage it.

Clutch Master Cylinder Assembly Notes
®Before asscmbly, clean afl parts including the master
cylinder with brake fluid or alcohol,

CAUTION

CUse only disc brake fluid, isopropyl alcohol, or ethyi
alcobol, for cleaning parts. Do not use any other fluid
for cleaning these parts, Gasoline, motor oil, or any
other petroleum distillate will cause deterioration of
the rubber parts. Qil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the cylinder.

eApply brake fluid 10 the parts removed and to the
inner wall of the cylinder. Take care not to scratch the
piston or the inner wall of cylinder.

e(heck 10 sce that the piston return spring pushes back
the piston to its rest position when the spring is
compressed.

e[nstall the push rod with the dust seal fitted into the
groove,

cThe push red round end must be faced inwards.

eUse a new flat washer on each side of the hose fitting.

eTighten the banjo bolt to the specified torque {see
Exploded View).

eFiil the clutch fluid into the clutch line and bleed the
clutch line (sce Clutch Fluid Changing and Clutch Line
Air Bleeding).

Clutch Master Cylinder Inspection
{Visual Inspection)

®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 cup and secondary cup.

*|f acup iswarn, damaged, softened (rotted), or swollen,
replace it.

#|f fluid leakage is noted at the clutch lever, the piston
assembiy should be replaced to renew the cup.

#(Check the dust cover for damage.

*If it is damaged, replace it.

eoCheck that the relief and supply ports are not plugged.

*|f the small relief port becomes plugged, the clutch will
slip. Blow the ports clean with compressed air,

®(Check the piston return spring for any damage.

*1f the spring is damaged, replace it.
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Clutch Slave Cylinder
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Clutch Slave Cylinder Removal Notes

®Remove the mounting bolts.
®Rcmove the slave cylinder unit and spacer.,

Clutch Slave Cylinder Disassembly

®Reomove the banjo bolt and pour the fluid into a
container.

wlUsing compressed air, remove the piston,

cCover the cylinder opening with a clean, heavy cloth,

CFace the opening downwards.

oRemove the piston by lightly applying compressed air
to where the clutch line fits into the slave cylinder.

A. Slave Cylinder Unit
B. Mounting Bolts

C. Spacer

CAUTION

CDo not spill clutch fiuid onto any painted surface.
cDo not squeeze the clutch lever during the slave
cylinder removal, or the slave cylinder will be moved
out of their proper position.

Clutch Slave Cylinder Installation Notes

®Rcplace the spacer with new onc.

o|f the clutch push rod was pulled out, apply a
molybdenum disulfide grease to the flat end of the rod,
and insert it with the round end of it facing outward
{towards the engine left side).

A. Round End

A. Apply compressed air. B. Cloth

CAUTION

OIf the fluid seal is removed from the piston, replace the
seal with a new one. Removal would damage the seal.

CTo avoid serious injury, never place your fingers or
palm in front of the cylinder opening. If you apply
high compressed air to the cylinder, the piston may
injure your hand or fingers.

Clutch Stave Cylinder Assembly Notes
e®Before assmebly, clean all parts including the cylinder
with brake fluid or alcohol.

cUse only disc brake fluid, isopropyl alcohol, or ethyl
alcohol, for cleaning parts. Do not use any other fluid
for cleaning these parts. Gasoline, motor oil, or any
other petroleum distillate will cause deterioration of
the rubber parts. OQOil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the cylinder.

®Apply clutch fluid to the gutside of the piston and the
fluid scal, and push the piston into the cylinder by
hand, Take care that neither the cylinder nor the
piston get scratched.



Clutch Slave Cylinder

T

1. Cylinder
2, Piston
3. Fluid Seal
4. Spring

eUse a new flat washer on each side of the hose fitting.

eTighten the banjo bolt to the specified torque (see Ex-
pladed View),

of il the clutch fluid into the ¢lutch line and bleed the
clutch line (sec Clutch Fluid Changing and Clutch Line
Air Bleeding).

Clutch Slave Cylinder Inspection
{Visually inspection)

®Visually inspect the piston z2nd cylinder surfaces,

*Replace the cylinder and piston if they are badly
scored or rusty,

*Replace the fluid seal under any of the following
conditions: fluid leakage around the piston or the seal
is stuck to the cylinder.

®Check the pistan spring for any damage.

*|f the spring is damaged, replace it.

------------------------------------------------------------------ tnraveuen

Clutch
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Clutch Removal

eRemove the clutch cover,

oRemove the brake pedal and right footpeg.

eRemove the clutch spring Allen bolts, washers, and
springs.

eRemove the spring plate with the spring plate pusher
and cirelip.

CLUTCH 59

A. Clutch Spring Bolt
B. Washer

C. Spring Plate
D. Spring Plate Pusher

eRemove the friction plates and steel plates.

eWhen loosening the clutch hub self-locking nut, use the
holder {special tool) to keep the clutch hub from
turning as shown in the figure below,

OReinstall the right footpeg to set the holder.

Clnsert a thick cloth or a board between the holder and
the frame tube to avoid damaging the painted surface
of the tube,

B. Holder: 57001-305

®Pull out the clutch hub, splined collar, thrust washer,
clutch housing bearing coliar, needle bearing, clutch
housing, oil pump drive gear, and spacer,

CThe clutch housing bearing collar can easily be removed
by installing clutch cover bolts inta the collar tapping
holes and pulling them.

oThe clutch housing can be removed after removing the
bearing collar.
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A. Collar
B. Clutch Cover Balts

C. Clutch Housing

Clutch Instaflation Notes
®install the spacer with the chamfer side facing in.

A. Spacer B. Chamfer

elnstall the clutch housing bearing collar with tapping
hale side facing out,

®Discard the used clutch hub self-locking nut, and install
a new nut.

®install the clutch holder to keep the clutch hub from
turning and tighten the clutch hub nut to the specified
torque (see Exploded View).

CPut a wooden bar behind the cylinder block to set the
holder.

A. Holder: 57001-305

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

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

Friction Plate Installation

N

@

@

1. Oil Groove 2. Direction of Rotation

OThe first sieel plate and the last steel plate must be a
thinner one (2.6 mm thick). The other plates from the
second to the seventh must be a thicker one {2.9 mm
thick).

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

NOTE

OFirst, Install the seven friction plates fitting the tangs
of plates in the grooves (& in the clutch housing. And
then, install the last one fitting the tangs in the grooves
{B) in the housing.
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eApply a silicone sealant 1o the crankcase halves mating Friction Plate Thickness Measurement
surface on the front and rear sides of the cover mount,

A. Friction Plate

A. Apply silicone sealant,

Friction or Steel Plate Warp Inspection
®Place each friction plate or steel plate on a surface
Clutch Hub Disassembly plate, and measure the gap between the surface plate
®Push in the damper spring plate, and remove the circlip. and each friction plate or steel plate. The gap is the
amount of or steel plate warp.
*|f any plaic is warped over the service limit, replace it
with a new one.

Friction and Steel Plate Warp

Standard: less than 0.2 mm
Service Limit: 0.3 mm

Friction and Steel Plate Warp Measurement

A Press C. Retainer
B. Damper Spring Platc

®Take the damper spring plate, damper springs, damper
spring seat, seat stop, and damper cam follower out of
the clutch hub,

A. Friction Plate B. Steel Plate
Friction Plate Wear, Damage Inspection
®Visually inspect the friction plates to see if they show
any signs of seizure, overheating, or uneven wear.
*|{ any plates show signs of damage, replace the friction

plates and stecl plates as a set. .
Clutch Spring Free Length Measurement

Friction Plate Thickness Clutch Spring Free Length

Standard: 29— 31T mm Standard: 33.2mm
Service Limit: 2.8 mm Service Limit: 321 mm
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Clutch Housing Finger Inspection

#Visually inspect the fingers of the clutch housing where
the tangs of the friction plates hit them,

*|f they are badly worn or if there are grooves cut where
the tangs hit, replace the housing. Also, replace the
friction plates if their tangs are damaged.

A. Damper Cam C. Cam Follower
B. Damper Spring

A, Clutch Housing Finger B. Friction Plate Tang

Clutch Hub Spline Inspection

#Visually inspect where the teeth on the steel pilates
wear against the splines of the clutch hub.

*|f 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

Cam Damper Inspection

#Visually inspect the damper cam, damper spring, and
cam follower,

*Replace any part that appears damaged.
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T1:
T2:
T3:
; 20 N-m (2.0 kg-m, 14.5 ft-Ib)
: 25 N-m (2.5 kg-m, 18.0 ft-lb)
: 29 N-m (3.0 kg-m, 22 ft-b}

1. Qil Pressure Switch

: Non-permanent Locking Agent
M :
88

Molybdenum Disulfide Grease
Silicone Sealant

12 N-m (1.2 kg-m, 104 in-Ib)
15 N-m (1.5 kg-m, 11.0 ft-ib)
18 N-m (1.8 kg-m, 13.0 ft-ib)
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. Camshaft

. Hydraulic Lash Adjuster

. Connecting Rod

. Crankshaft

. Balancers

To Primary Chain
Alternator Shaft

Drive Shaft

Output Shaft

To Front Bevel Gears

. To Driven Gear Bearings
From Transmisson Chamber
. From Balancer Chamber

. To Transmission Chamber

OWENTI AWM~

—
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—
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Specifications
Item Standard
Engine Qil: Grade SE or SF class
Viscosity SAE 10W40, 10W50, 20W40, or 20W50
Capacity ! 3.2 L (when fiiter is not removed)

3.5 L {(when filter is removed)}
4.0 L (when engine is completely dry}
Qil level Between upper and tower levels

Oil Pump and Relief Valve:
Qil Pressure @4,000 r/min {rpm),
Qil Temp. BO°C {176°F) | About 370 kPa (3.8 kg/cm?, 54 psi)

............................................................................ Oil Pressure Gauge Adapter: 57001-1188

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

Along with common hand tools, the following

more specialized tools arc required for complete engine @
lubrication system servicing.

Oil Pressure Gauge: 57001-164
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Engine Oil and Fiiter

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

and injury.

Olnsufficient, deteriorated, or contaminated engine oil
will cause the hydraulic tash adjusters to malfunction,
and develop tappet ncise or poor engine running.

Engine Oil Level Inspection

®|f the oil has just becn changed, start the engine and
run it for several minutes at idle speed. This fills
the oil filter with oil. Step the cngine, then wait
several minutes until the oil settles.

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

e(f the motorcycle has just been used, wait several
minules for all the oil to drain down.

eSituate the motorcycle so that it is perpendicular to the
ground, and check the cngine oil levef through the oil
level gauge.

*The oil leve! should come up between the upper and
lower level lines,

*if the oil level is too high, remove the excess oil, using a
syringe or some other suitable 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 oil that is already in the engine.

NOTE

off the engine oil type and make are unknown, use any
brand of the specified oil to top up the level in pre-
ference to running the engine with the oil leve! low.
Then at your earliest convenience, change the oil
cornpletaly.

CAUTION

Clf 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 cause,

ENGINE LUBRICATION SYSTEM 65

A. Upper Level C. Oil Filler Opening Cap
B.

Lower Level

Engine Qil and/or Filter Change

eWarm up the engine so that the oil will pick up any
sediment and drain easily. Then stop the engine,

eWith the motorcycle up on its center stand, place an oil
pan beneath the engine.

eRemove two engine drain plugs, and let the oil drain
completely,

B. Oil Filter Mounting Bolt

A, Drain Plug

e|f the oil filter is to be changed, replace it with a new
one (see Oil Filter and Bypass Valve Removal and
Installation Notes).

eCheck the gaskers at the drain plugs for damage.

*Replace the gaskets with new ones if they are damaged.

eAfter the oil has completely drained out, install the
drain plugs with the gaskets, and tighten them to the
specified torque (see Exploded View).

eFill the engine with a good quality motor oil specified
in the table,

eCheck the oil level,
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Engine Qil
Grade: SE or SF class
Viscosity: SAE 10W40, 10W50,
20W40, or 20Ws0

Required Amount
When filter is not removed: 3.2 L

When filter is removed: 3.5 L

Oil Filter and Bypass VValve Removal

#With the motorcycle up on its center stand, place an oil
pan beneath the engine,

elnscrew the oil filter mounting bolt and drop out the
filter.

#Remove the oil fence.

eHolding the filter steady, turn the mounting bolt to
work the filter free,

®Remove the flat washer and spring, and pull the filter
cover off the bolt.

®The oil filter bypass valve is assembled in the mounting
bolt.

Qil Fiiter and Bypass Valve [nstallation Notes
oCheck that the O-rings are in good condition.
i they are damaged, replace them with new ones,

A. O-rings

B. Bypass Valve

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

b e T

A. Turn the filter. .B. Grommet

®|nstall the oil filter and tighten the mounting bolt to
the specified torque (see Exploded View).
eAdd engine oil (see Qil Level Inspection),

Bypass Valve Disassembly

®Rcmove the oil filter, Qil draining is not necessary.
®Drive the retaining pin out of the filter mounting bolt,
®Drop out the spring and the bypass valve steel ball,

Bypass Valve Assembly

®Drop the bypass valve steel ball into tne filter mounting
baolt.

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

#Drive the retaining pin into the small hole to hold the
spring,

einstall the oil filter.

Bypass Valve Cleaning and Inspection

®Rcemove the oil filter,

®Disassemble the bypass valve,

o(Clean the bypass valve parts in a high flash-point

solvent.,

CClean 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.

®Visually inspect the bypass valve parts.
*If there is any damaged part, replace it.
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Qil Pan and Oil Pressure Switch

---------------------------------------------------------- tresmubbannduvunid

Uil Parr Removal

®Drain the engine oil (see Engine Oil and/or Filter
Change).

®Remove the mufflers and exhaust pipes.

®Remove the oil filter {see Qil Fiiter and Bypass Valve
Removal and Installation Notes).

®Remove the banju bolts at both ends of the oil pipe
connecting the oil pan and the crankcase lower half.

®Rcmove the banjo bolt at the lower end of the oil pipe
connecting the oil pan and the cylinder head.

®Remove the oil pan boits, and oil pipe and pull the oil
pan off the crankcase.

®The oil pipes in the crankcase and one of the oil screens
come off with the oil pan.



Qif Pan Installation Notes

oCheck that the O-rings are in good condition.

CGThe outlet side O-ing bciween the oil pan and oil
pump bracket must be installed so that flat side faces
the bracket.

A, C-ring

eApply a small amount of oil 10 the O-rings,

eApply a non-permanent locking agent to the threads of
the two oil pan bolts which are indicated by the
triangular marks.

rL b = o B
A, Bolts requiring Iockmg agent.
B. Triangular Mark
C. Oil Pressure Switch

ENGINE LUBRICATION SYSTEM 6-7

®if the oil pressure switch was removed, apply a silicone
sealant to the threads and tighten it to the specified
torgue {see Exploded View).

eTighten the oil pipe banjo bolts to the specified
torgue (see Exploded View).

einstall the oil filter and fill the engine with the
specified oil (see Enginc Oil and/or Filter Change}.

------------------------------------------------------ WhabastaeRaRERERRRES

0|I Pump and Relief Valve
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Qif Pump and Relief Valve Removal

®Remove the oil pan.

oPull out the oil screen, oil pipe, coilar, and O-rings.

elnscrew the oil pump bracket bolts, and puil out the
bracket and pump as an assembly.

ORemove the pickup coil cover, and turn the crankshaft
until the catches of the pump shaft ends are vertical,
This procedure allows the pump and bracket asscmbly
1o be removed easily, if the pump drive gear and/or
water pump are installed.

A. Catches

®Remove the oil pump mounting bolts, and separate the
pump from the bracket.

B. Relief Valve

A, Oil Pump

el/nscrew the relief valve.
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Qif Pump and Relief Valve Installation Notes

®Apply a non-permanent locking agent to the threads of
the relief valve, and torque it to the specified (sce
Exploded View).

CAUTION

CDo not over-apply a non-permanent locking agent to
the threads. This may block the oil passage.

oFill the pump with engine oil before installation.

oCheck that the coliars and O-rings are between the oil
pump and the bracket. The outlet side OQ-rings must be
installed so that the flat side faces the bracket,

A, Collars

®Apply a non-permanent locking agent to the threads of
the oil pump mounting bolts,

oTighten the oil pump mounting bolts to the specified
torque (see Exploded View).

oCheck that the knock pin, nozzle, and O-ring are
between the crankcasc lower half and the oil pump
bracket, The small hole of the nozzle must face the
bracket.

A, Knock Pin
B. Nozzle

o[f the oil pump drive gear and/or water pump are
instzlled, check that the oil pump shaft catches of
both companents are vertical,

oTighten the oil pump bracket bolts to the specified
torque (see Exploded View).

Oil Pump Disassemnbly

®Remove the ail pump.

®Take out the oil pump cover screws.

®Take out the oil pump cover.

®Drop the rotors out of the oil pump body.

ofull the pin out of the pump shaft.

®Remove the rotors from the other side of the pump in
the same manner,

oPull the oil pump shaft out of the body.

Oil Pump Assembly Notes

®Be sure the dowel pins are in place in the pump body,

A. Dowel Pin

®Before installing the oil pump, be sure the shaft and
rotars turn freely.

Oit Pump Drive Gear Removal
®The oil pump drive gear is removed during clutch
assembly removal (see Clutch chapter).

Oil Pump Drive Gear Installation
oThe oil pump drive gear is installed during clutch
assembly installation (see Clutch chapter).

Qi Pump Gear Removal

e®Remove the clutch assembly (see Clutch chapter),

®Turn the oil pump gear until the gear holder screws arc
visible through the holes in the oil pump gear.



A Oil Pump Drive Gear  B. Oil Pump Gear

eTake out the screws and remove the oil pump gear with
the helder.

®Remove the circlip and separate the gear from the
holder,

Qi Pump Gear Installation Notes

eWhen installing the oil pump gear, note the position of
the oil pump shaft projection and turn the gear so that
the projection fits into the slot of the shaft.

A. Slot

B. Projection

®Apply a non-permanent locking agent 1o the threads of
the holder screws,
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Qi Pressure Measurement

#Mcasure  the  oil  pressure al  normal operating
temperature,

OWarm up the engine, and then stop the engine,
ORemove the oll passage plug.

clnstall the oil pressure gauge and adapter (special
1o00ls).

A, Oil Pressure Gauge: 57001-164
B. Adapter: 57007-1188
C. Plug

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

OStart the engine again.

ORurn the enpine at the specified speed, and read the ol
pressure galige,

OStop the engine,

ORemove the oil pressure gauge and adapter,

Sinstall the oil passage plug.

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

Qil Pressure

About 370 kPa (2.8 ka/cm”, 54 psi)
@4,000 r/min (rem), 80°C (176°F)

“If the oil pump and relief valve are not at fault, inspect
the rest of the lubrication system,
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Qif Pump Inspection

eDisassemble the oil pump,

eoVisually inspect the oil pump body, outer and inner
rotors, and covers.

*[f there is any damage or uneven wear, replace the
rolors or the oil pump assembly,

Relief Valve Inspection

®Remove the relief valve,

eCheck to see if the steel ball inside the valve slides
smaothly 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

Olnspeci the valve in its assembled state. Disassembly
and assembly may change the valve performance,

*|f 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
vajve with 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
flammable ligquids, do not use gasoline or low flash-
point solvents.

*if cleaning does not solve the problem, replace the
refief vaive as an assembly. The relief valve is precision
made with no allowance for replacement of individual
parts,

0il Screen Removal

eRemove the oil pan.

®Pull the oil screen which is located on the oil pump
bracket, and take it off the bracket,

A, Oil Screens

®{nscrew the screws and take off the oil screen which is
located on the oil pan.

Oil Screen Installation Note
®Clean the oil screens thoroughly whenever they are
removed for any reason.

Oil Screen Cleaning and Inspection
®Clean the oil screen with high flash-point solvent and
remove any particles stuck ta it,

ZClean the screen in a well-ventilated area, and take care

that there is no spark or flame anywhere near the
working area. Because of the danger of highly
flammable liguids, do not wuse gasoline or low
flash-point solvents.

NOTE
OWhile cleaning the screen, check for any metal particles

that might indicate internal engine damage.

&Check the screen carefully for any damage: holes and
broken wires,
#|f the screen is damaged, replace it.
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Engine Removal/Installation
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T1:25 N-m {2.6 kg-m, 19.0 ft-lb)
T2: 34 N-m {35 kg-m, 25 ft-b}
T3: 57 N-m (5.8 kg-m, 42 ftb)
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Engine Removal
®Drain the enginc oil (see Engine Oil Change in the
Enginc Lubrication System chapter).
®Drain the coolant (see Coolanl Change in the Cooling
System chapter],
®For later installation convenicence, note and record how
and where cables, wirings, and hoses are routed. They
should not be bent sharply, kinked, or twisted.
®Remove the following:
Battery
Air Cleaner Housing
Carburetors A. Mounting Bolts B. Bracket Boits
Fairing
Radiator
Thermostat Housing
lgnition Coils
Mufflers and Exhaust Pipes
Rear Wheel
Final Gear Case
#Disconnect wirings from the engine components, and
free them from the clamps if there are.
Starter Motor Lead
Alternator Leads
Neutral Switch Wire
Overdrive Switch Wire
Oil Pressure Switch Wire
Pickup Coil Leads
Battery Ground Lead
®Remove the engine mounting bolts.  Support the
engine before sliding oul the enginc mounting bolts,
®Remove the engine mounting bracket bolts and take A. Mounting Bolts C. Right Down Tube
off the brackets, B. Bracket Bolts D. Tube Mounting Bolts
#Remove the right down tube and the rear brake pedal,
eRemove the cngine.

Engine Installation Notes
®Be sure to install the ruober dampers on the engine
mounting brackets.
®Tighten the engine mounting bolts and bracket baolts to
the specified torque (see Exploded View).
®Remove the swing arm to cngage the propeller shaft
with the front driven gear joint, if necessary.
®Fill the engine with engine oil (sec Engine Qil Change
in the Enginc Lubrication System chapter).
®fill the cngine with coolant (see Coclant Change in the
Cooling System chapter),
e®Adjust the following,
Throttle Cables
Choke Cable
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G
L : Non-permanent Locking Agant
LG : Liquid Gasket

M : Molybdenum Disuifide Grease

S : Follow the specified tightening sequence,
88 : Silicone Sealant

T1:7.8 N-m {0.80 kg-m, 69 in-lb)
T2:9.8 N-m (1.0 kg-m, 87 in-ib)
T3: 12 N-m (1.2 kg-m, 104 in-Ib)
T4: 25 N-m (2.5 kg-m, 18.0 ft-Ib)
T5: 27 N-m (2.8 kg-m, 20 ft-Ib}
T6: 28 N-m {2 9 kg-m, 21 ft-Ib)
T7:39 N-m (4.0 kg-m, 29 ftb)
T8: 145 N-m (15.0 kg-m, 110 ft-ib)
T9: 49 N-m (5.0 kg-m, 36 ft-Ib)
T10: 29 N-m (3.0 kg-m, 22 fr-lb}
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L : Non-permanent Locking Agemt

@@ T2:9.8 N-m (1.0 kg-m, 87 in-lb)
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item Standard Service Limit
Crankshaft/Connecting Rods:

Connecting Red Bend _—— 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 0.040 — 0.064 mm 0.10 mm

37.984 — 38.000 mm 37.97 mm

Crankpin Diameter:

Marking None
@
Connecting Rod Big End Bore Diameter:
Marking None
@]
Connecting Rod Big End Bearing
insert Thickness: Brown
Black
Blue

37.984 —37.992 mm
37.993 — 38.000 mm
41.000 —41.016 mm
41.000 —41.008 mm
41.009 — 41.016 mm

1.476 — 1.480 mm
1.480 — 1.484 mm
1.484 — 1.488 mm

Connecting Rod Big End Bearing Insert Selection:

Con-rod_Blg End I Crankpin Diameter Bearing insert
Bore Diameter Markin
Marking 9 Size Color Part Number
O Q
Black 92028-1395
None None
O None Blue 92028-1394
None O Brown 92028-1396
Crankshaft Runout _——— 0.05 mm TIR
Crankshaft Main Bearing Insert/
Journal Clearance 0.022 — 0.046 mm 0.08 mm
Crankshaft Main Journal Diameter: 37.984 — 38.000 mm 37.96 mm

None
1
Crankcase Main Bearing Bore Diameter:
O
None

Marking

Marking

37.984 — 37.992 mm
37.993 — 38.000 mm
41.000 - 41.016 mm
41.000 - 41.008 mm
41.009 — 41.016 mm
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Item

Standard

Crankshaft Main Bearing Insert Thickness:
Brown
Black
Blue

1.490 — 1.494 mm
1494 — 1.498 mm
1.498 — 1.502 mm

Crankshaft Main Bearing Insert Selection:

Crankcase Main Crankshaft Main Bearing Insert®
Bearing Bore Journal Diameter :
Diameter Marking Marking Size Color Part Number Journal Nos,
92028-1460 2,4
o 1 Brown
92028-1457 1,3,
Nane Nane Blue 920281458 2.4
92028-1455 1,3,5
@) None 92028-1459 2,4
Black
None 1 92028-1456 1,3,5
*The bearing inserts for Nos. 2 and 4 journals have oil grooves,
Crankshaft Side Clearance 0.06 —0.20 mm 0.40 mm
Alternator Shaft:
Alternator Shaft Chain 20-link Length 158.8 — 159.0 mm 161.2 mm
Transmission:
Gear Backlash 0.02-019 mm 0.25 mm
Shift Fork Ear Thickness 5.9 — 6.0 mm 5.8 mm
Gear Shift Fork Groove Width 6.056 —6.15 mm 6.3 mm
Shift Fork Guide Pin Diameter 7.9 - 80mm 7.8 mm
Shift Drum Groove Width 8.056 - 8,20 mm 8.3 mm
Primary Reduction:
Primary Gear/Clutch Housing Gear Backlash 0.03—-0.11 mm 0.15 mm

Service Limit




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

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

Along with common hand tools, the following more
specialized tools are required for camplete crankshaft/
transmission servicing.

Driver: 57001-137

Bearing Puller: 57001-158

Adapter: 57001-317

~O(@)
l-' I Al
= [

CRANKSHAFT/TRANSMISSION

Bearing Driver Set; 57001-1129

Rotor Puller: 57001-1216

8-7
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Crankcase Splitting
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Crankcase Splitting
eRemove the engine (see Engine Removal/Installation
chapter).
®Set the engine on a clean surface and hold the engine
steady while parts are being removed.
eRemove the following pafts from the engine.
External Shift Mechanism
Starter Motor
Alternator
Pickup Coils
Clutch Cover
Left Engine Cover
®Remove the following parts only if the crankshaft is to
be removed.
Pistons
Flywheel
®Remove the following part only if the transmission
drive shaft assembly is to be disassembled,
Clutch
#Remove the following part only if the transmission
output shaft assembly is to be disassembled.
Damper Cam
®Remove the 6 mm upper crankcasc-half holts first, and
then the 8 mm bolts,

Crankcase Bolts

B. 8§ mm Bolts

A. 6 mm Bolts

®Turn the engine upside down and remove the following
parts.
Qil Pump and Bracket
®Rermove the 6 mm lower crankcase-half bolts first, and
then the 10 mm bolts. Be careful not 1o take out the
crankshaft main bearing cap bolts,
OThe clamp is installed with ane of the 6 mm bolts.

Crankcase Bolts

A. 6 mm Bolts

B, 10 mm Bolts

C. Removal is not necessary for crankcase split.
B. Clamp

®Pry the points indicated in the figure 10 split the crank-
case halves apart, and remove the lower crankcase half.
There are two knock pins on the left and right of the
mating surface.

Crankcase Pry Points

A. Pry Point

Crankcase Assembly Notes

NOTE

CThe upper crankcase half, the lower crankcase half, and
the crankshaft main bearing cap are machined at the
factary (n the assembled state, so the crankcase halves
and the main bearing cap must be replaced together as
a set.



eBefare fitting the fower case on the upper case, check
the following.

CCheck to see that the following parts are in place on
the upper crankcase half.

A. Knock Pins

CCheck to see that the shift drum is in the neutral
position, that is, the neutral positioning fever fits into
the detent on the shift drum bearing holder.

B. Necutral Detent

A, Neutral Positioning Lever

CCheck that the crankshaft is positioned so the #1 and 4
pistons are at TDC,

cCheck that the oil seals are in both ends of the crank-
shaft if the crankshaft have been removed. Be careful
not to mix up the seals {see Crankshaft tnstallation).

eWith a high flash-point solvent, clean off the mating
surfaces of the crankcases halves and wipe dry,

®8Apply a liquid gasket to the mating surface of the
lower crankcase half and the circumference of each seal.

CAUTION

CDo not apply a liquid gasket around the crankshaft
main bearing inserts.
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A. Do not apply a liquid gasket herc.

®Apply a silicone sealant to the circumference of the oil
seals at both ends of the crankshaft,

®Fit the lower crankcase half on the upper crankcase
half observing the following.

CSet the shift forks so that the fingers of each fork
fit inwo the grooves of the gears.

CHold the balancers so that the mark on the rear
balancer weight aligns with the center of the oil passage
hole. At this time, the mark on the front balancer
weight is a little closer to the rear side,

A. Align mark with hole center,

®Tighten the lower crankcasc half bolts using the follow-
ing 3 steps:

CLightly tighten all lower crankcase haif bolts to a snug
fit. Thc three 10 mm bolts (sequence numbered 7
through 3) have a flat washer,

Ol olfowing the seguence numbers on the lower crank-
case half, torque the 10 mm bolts first to about one
half of the specification (see Exploded View), and
finally to the specification in the same sequence.
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10 mm Bolt Tightening Sequance

Torgque Value for 10 mm Bolts

First: 20 N-m (2.0 kgm, 14.5 f1-1b}

Final: 39 N-m (4.0 kg-m, 29 ft-lb)
{when using new bolts)

First: 25 N-m (2.5 kg-m, 18.0 ft-lb}

Final: 49 N-m (5.0 kg-m, 36 ft-lb)

CTorque the & mm bolts to the specification (see
Exploded View).

eAfter tightening all crankcase bolis, check the follow-
ing items:

CDrive shaft and output shaft turn freely.

CWhile spinning the output shaft, gears shift smoothly
from the 1st to 5th gear, and 5th to 1st.

SWhen the output shaift stays still, the gear can not be
shifted 10 2nd gear or other higher gear positions,

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

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

Crankshaft, Connecting Rod
Removal/Installation:

Flywheel Removal/Installation Notes

else the clutch holder (special tool) to loosen and
tishten the crankshaft flywheel bolt.

CPrepare three 8 mm bolts (20 mm or more length, 1.25
mm pitch) and three or six 10 mm nuts [8 mm or more
hight).

Olnstall the clutch holder using the 8 mm bolts, The 10
mm nuts are sel to the both sides or inside of the
holder as a collar,

®Tighten the 8 mm bolts securely,

A. Clutch Holder: 57001-1156

eUsing the magneto puller (special tool) to hold the
flywheel steady, remove the flywheel with the rotor
puller {special toal}.

A. Magneto Putler: 57001-259
B. Rotor Puller: 37001-1216

eWhen instaliing the flywheel, clean the inside of the
flywhee! hub and the end of the crankshaft thoroughly
or the taper will not fit snugly.

eTighten the flywheel boll to the specified torque (see
Exploded View).

OReplace the flywheet bolt with new one. This bolt is a
special finishing bolt,

Crankshaft Removal

#Remove the engine.

eRemove the pistons,

oSplit the crankcasc.

®Remove the alternator shaft and starter clutch.

®Remove the main bearing cap boits with flat washers,
and take off the cap.

eLift up the crankshaft with the camshaft chain and
alternator shaft chain. There is the oil seal on both
ends of the crankshaft.



Crankshaft Installation Notes
®|f the grankshaft or bearing inserts are replaced with
new ones, check clearance with plastigpage before
assembling engine to be sure the correct bearing inserts
are installed.
®Apply a high tempcraiure grease 1o the lips of the right
side oil seal (timing rotor side), and fit the oil seals
onto both ends of the crankshaft with the arrow mark
on the seal facing out. The arrow mark should show
thec same direction of the crankshaft rotation
(clockwise, watching from thc ignition timing rotor
side).

eApply a silicone scalant to the circumference of the oil
scals.

®install the crankshaft main bearing cap with the arrow
on it pointing forward. Tighten bolts to the specified
torque (see Exploded View).

A. Arrow point forward,

Connecting Rod Removal

eRemove the crankshaft.

oMark and record locations of the connecting rods and
their big end caps so that they can be re-assembled in
their original positions.

®Remove the connecting rod big end cap nuts, and take
off the rod and cap with the bearing inserts.

CRANKSHAFT/TRANSMISSION 8-11

{CAUTION}

“To prevent damage to the crankpin surfaces, do not
asllow the big end cap bolts to bump against them.

Connecting Rod Instalfation Notes

®To minimize vibration, a pair of connecting rod {left
two rods or right two) should have the same weight
mark. The left two rods are a pair and the right two
rods are a pair. The weight mark is indicated by a
capital letter, and is stamped on the connecting rod big
end.

Weight Mark Location

1. Big End Cap
2. Connecting Rod
3. Weight Mark, Alphabet

®Before installing the connecting rods, blow the crank-
shaft oil passages with compressed air to remove any
foreign particles or residue that may have accumulated
in the passages,

®|f the connecting rods or bearing inserts are replaced
with new ones, check clearance with plastigage before
assembling engine to be sure the correct bearing inserts
are installed.

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

Crankshaft, Connecting Rod
Inspection/Maintenance:

Crankshaft/Connecting Rod Cleaning

®Alter removing the connecting rods from the crank-
shaft with a high flash-point solvent.

®Blow the crankshaft oil passages with compressed air 1o
remove any foreign particles or residuc that may have
accumulated in the passages.



8-12 CRANKSHAFT/TRANSMISSION

Connecting Rod Bend/Twist

#Measure connecting rod bend.

CRemaove 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.

CSelect 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.

©0n a surface plate, set the bigend arbor on V block.

cWith 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.

*|f connecting rod bend exceeds the service limit, the
connecting rod must be replaced.

Connecting Rod Bend

Service Limit: 0.2/100 mm

Connecting Rod Bend Measurement

®Measure connecting rod twist,

oWith the big-end arbor still on V block, hold the
connecting rod horizontally and measure the amount
that the arbor waries form being parallel with the
surface plate over a 100 mm length of the arbor to
determine the amount of connecting rod twist,

*|f connecting rod twist exceeds the service limit, the
connecting rod must be replaced.

Connecting Rod Twist

Service Limit: 0.2/100 mm

Connecting Rod Twist Measurement

Connecting Rod Big End Side Clearance

eMeasure connecting rod big end side clearance.

olnsert a thickness gauge between the big end and either
crank web to determine clearance.

Connecting Rod Big End Side Clearance

0.13 - 0.38 mm
0.50 mm

Standard:
Service Limit:

B. Thickness Gauge

A. Connecting Rod

*|f clearance exceeds the service limit, replace the
connecting rod with new one and then check clearance
again. If clearance is too large after connecting rod
replacement, also the crankshaft must be replaced.

Connecting Rod Big End Bearing
Insert/Crankpin Wear
Bearing insertfcrankpin wear s 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 insert/crankpin clearance.

CRemave the connecting rod big end caps and wipe each
bearing insert and crankpin surface clean of oil.

cCut strips of plastigage to bearing insert width, and
place a strip on the crankpin far cach connecting rod
parallel to the crankshaft so that the plastigage will be
compressed betwecn the crankpin and the bearing
insert,

Olnstall the connecting rod big end caps and tighten the
big end cap nuts to the specificd torque {see Exploded
View).

NOTE

CDo not turn the crankshaft during clearance measure-
ment.

SRemove the connecting rod big 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: 0.040 — 0.064 mm
Service Limit: 0.10 mm

Crankshaft Mark Location

#1 #2 #3
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*|f clearance is within the standard, no bearing replace-
ment is required.

*|f clearance is between (.064 mm and the service limit
{0.10 mm)}, replace the bearing inserts with inserts
painted blue, Check insert/crankpin clearance with
plastigage. The clearance may exceed the standard
slightly, but 1t 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.

Crankpin Diameter

37.984 — 38.000 mm
37.97 mm

Standard:
Service Limit:

*|f any crankpin has worn past the service limit, replace
the crankshaft with a new one,

*|f the measurcd crankpin diameter are not less than the
service limit, but do not coincide with the ariginal
diameter markings on the crankshaft, write new marks
on it.

Crankpin Diameter Marks

None: 37.984 — 37.292 mm
C 37.993 — 38.000 mm

®Put the connecting rod hig end caps on the rods and
tighten the nuts to the specified torque (see Exploded
View).

®Mcasure the inside diameter, and mark each connecting
rod big end in accordance with the inside diameter,

NOTE

OThe mark already on the big end should almoast coin-
cide with the measurement,

Connecting Rod Big End Inside Diameter Marks

None: 41.000 — 47,008 mm
C 41.009 - 41.016 mm
#4 #5

Left

Right
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Connecting Rod Mark Location

3. Diameter Mark
Cmark or no mark, around
weight mark alphabet

1. Big End Cap
2. Connecting Rod

®Select the proper bearing insert in accordance with the
combination of the connecting rod and crankshaft
coding.

®|nstall the new insert in the connecting rod and check
insert/crankpin clearance with plastigage.

Bearing Insert Selection

Con-rod Big Crankpin Bearing Insert
End Bore Dia- | Diameter Size
meter Mark Mark Color Part Number
O o
Black 92028-1395
None None
C Nonc Blue 92028-1394
Morne C Brown 92028-1396

Bearing Insert Size Mark Location

2. Color Size Mark

1. Bearing Inscrt

Crankshaft Runout

®hMeasure the crankshaft runout,

CSet the crankshaft in a flywheel alignment jig or on V
blocks.

CSet a dial gauge against the center journal,

CTurn the crankshaft slowly to measure the runout, The
difference between the highest and lowcest dial gauge
readings (TIR) is the amount of runout.

*|f the measurement exceeds-the service limit, replace
the crankshaft.

Crankshaft Runout

Service Limit: 0.05 mm TIR

Crankshaft Runout

Crankshaft Main Bearing Insert/Journal Wear

Bearing insert/journal 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 insert/journal clearance.

cSplit the crankcase and wipe each bearing insert and
journal surface clean of oil.

CCut strips of plastigage to bearing insert width, and
place a strip on each journal parallel to the crankshaft
so that the plastigage will be compressed between the
journal and the bearing insert,

Clnstall the lower crankcase half, and tighten the case
bolts to the specified torque (see Exploded View).

NOTE
CDo not turn the crankshaft during clearance measure-

ment.

CRemove the lower crankcase half and measure the
plastigage width to determine the bearing insert/journal
clearance.

B. Plastigage

A. Journal



Crankshaft Main Bearing Jnsert/Journal Clearance
Standard: 0,022 — 0.046 mm
Service Limit: 0.08 mm

*[f clearance is within the standard, no bearing
replacement is required.

*|f clearance is between 0.046 mm and the service limit
(008 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.

*|f clearance exceeds the service limit, measure the
diameter of the crankshaft main journal.

Crankshaft Main Journal Diameter

Standard: 37.984 — 38,000 mm
Servica Limit: 3796 mm

*|f any journal has worn past the service limit, replace
the crankshaft with a new one.

*|f the measured journal diameter are nat less than the
service limit, but do not coincide with the original
diameter markings on the crankshaft, write new marks

onit. :

Crankshaft Main Journal Diameter Marks

None: 37.984 — 37,992 mm
1: 37.993 — 38.000 mm

®fut the lower crankcase half and bearing cap on the
upper crankcase half without bearing inserts, and
tighten the case and cap bolts to the specified torque
and sequence (see Crankcase Assembly),

eMeasure the main bearing bore diameter, and mark the
upper crankcase half in accordance with the bore
diameter,

Cranicshaft Mark Location

#1 #2 #3
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NOTE

OThe mark already on the upper crankcase half should
almost coincide with the measurement.

Crankcase Main Bearing Bore Diametar Marks

o 41.000 - 41.008 mm
None: 41,009 - 41.096 mm

Crankcase Mark Location

# # # # #

o
Q
0
Q|
D,

[S) RN

L o

®5¢lect the praper bearing insert in accordance with the
combination of the crankcase and crankshaft coding.
®|nsiall the new insert in the crankcase and cap and
check insert/journal clearance with plastigage.

Bearing Insert Size Mark Location

2. Color Size Mark

1. Bearing Insert

Left

Right
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Bearing Insert Selection

Crankcase Main | Crankshaft Main Bearing Insert™
Bearing Bore }ournal Diameter Size
Diameter Mark Mark Color Part Number Journal Nos.
o i Brown | 92028-1460 2,4
92028-1457 13,5
Non N Bi 92028-1458 24
ane None ue
92028-1455 1,3,5
O None 92028-1459 2.4
Black
None 1 92028-1456 13,5
*The bearing inserts for Nos. 2 and 4 journals have oil groove,
Crankshaft S/lde Clearance ..................... e tvastannganmransnnbng
Balancers

#Measure crankshaft side clearance.

Sinsert a thickness gauge between the crankcase main
bearing and the crank web at the No.2 journai to
determine clearance,

*|f the clearance exceeds the service limit, replace the
crankcase halves and main bearing cap as a set.

NOTE

OThe upper crankcase half, lower crankcase half, and
main bearing cap are machined at the factory in the
assembled state, so they must be replaced as a set.

Crankshaft Side Clearance

Standard: 0.05 — 0.20 mm
Service Limit: 040 mm

A. Measure here.

....................... 4Ve NN ANV NI VAN r e aar s tGeBT Iy SR ARCEsNTOITAVEEEF RN,

Balancer Removal

e5plit the crankcase.

e{nscrew the balancer shaft clamp bolts, and pull off
the clamp lever.,

#nscrew the bolt holding the balancer shaft guide pin
plate, and take off the plate and guide pins.

®Pull the balancer shafts with the oil seals toward the
right out of the crankcase. At the same time, the
balancer weight and gear assemblies come off.

Balancer Installation Notes

#When coupling the balancer weight and the damper
housing, cbserve the following.

CCheck that the damper rubbers are in place.

OFit the balancer weight into the balancer housing so
that the wejght is opposite the mark on the balancer
housing,

A. Weight Center



®|f the balancer gears were removed, install the balancer
gears onto the damper housing with the punch mark on
the main gear aligning with the mark on the end of the
damper housing. The oil grooved side of the sub gear
must be faced to the main gear.

A, Align marks, B. Oil Groove

oFit the copper washers on both sides of the weight and
gear assembly. The projected side faces toward the
assembly.

A. Projected Side

eMesh the front and rear balancer gears aligning the
punch marks on the gears.

L -

A. Align marks,
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e®Turn the balancer shafts until the punch mark on the
end of each shaft points to the correct side. The mark
on the front shaft points to the rear., And then, install
the clamp lever on the shafts and tighten the clamp
bolts temporarily.

A. Punch Mark
B. Balancer Shaft

C. Clamp Lever

®Adjust the balancer gear backlash during the prep-
aration of the motorcycle, The amount of backlash
can be changed by turning the balancer shafts.

oStart the engine and let it at idle,

©Loosen the balancer shaft clamp bolts.

CTurn the front balancer shaft clockwise until the
balancer gear makes a noise.

aTurn back the shaft counterclockwise until just the gear
spots making a noise.

OAdjust the rear balancer shaft in the same manner.

OTighten the balancer shaft clamp bolts securely.

Balancer Gear Inspection

®Visually inspect the balancer gears for chipping,
abrasion, color change, or other damage.

*{f they appear damaged or deteriorated, replace them.

Damper Inspection
®Visually inspect the rubber dampers,
*if they appear damaged or deteriorated, replace them,

A. Rubber Dampers
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Balencer Timing Viewed from Right

Front

© Viewed from Bottom

(B Viewed from Right

A

»

= e
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= W5
=5

Balancer Gear

Align the punch marks.

- Lower Crankcase Bottom Edge
. Punch Mark

. Oil Passage Hole

Lh-P—L»J_r\):—-

Needle Bearing Wear
®Visually check the needle bearings.

OThe rollers in a ncedle bearing normally wear very
little, and wear is difficult to measure. Instead of
measuring, inspect the bearing for abrasion, color
change, or aother damage.

#if there is any doubt as to the condition of a needle
bearing, replace it.

Alternator Shaft and Starter Clutch Removal
eRemove the engine.
o5plit the crankcase.

® Viewed from Right

a 2

o AT

( 1

®Remove the transmission output and drive shaft
assemblies.

oKeeping the crankshaft from turning, remowve ‘the
coupling bolt at the alternator shaft left end,

! -—

A. Coupling Bolt



oPull the coupling from the shaft with the damper
rubbers and flat washer,

#Remove the Eearing halder bolts and take off the
holder.

eHolding the chain tensioner bracket, remove the
tensioner bracket bolts and take off the tensioner
assembtly,

A. OQil Pipe

#Holding the starter motor clutch, puil the alternator
shaft with the ball bearing. And then, free the starter
motor clutch from the chain,

Alternator Shaft and Starter Clutch
Installation Notes

&(f the starter motor idle gear is removed, install it so
that the small diameter gear side faces to the starter
moter side.  Apply a non-permanent locking agent to
the threads of the idle gear shaft hofder bolt,

olf the alternator shaft right end ball bearing was
removed, install it so that the shield side of it faces in
and press it until it stops by the bearing driver set
{special tool: PN 37007-1129].

®Apply a non-permanent locking agent to the threads
of the alternator shaft bearing holder balts.

el ock the chain tensioner inserting a thin wire into the
hole on the tensioner push rod, and install the
teasioner assembly,
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A. Insert a wire into the hole.

Starter Clutch Disassembly

eRemove the circlip and flat washer,

oPull the starter clutch gear and take off the needle
bearing and flat washer.

eHclding the starter clutch assembly with a vise, remove
the Allen bolts and take off the one-way clutch.

Starter Clutch Assembly Notes
®Be surc to install the one-way clutch so that the flange
of it fits an the holder dent,

A.Oneaway Cluich €. Holder Dent

B. Flange

®Apply a non-permanent locking agent to the threads of
the Allen bolts and tighten them to the specified
torque (see Exploded View),

Alternator Shaft Chain Wear

®Hold the alternator shaft chain so that it may be pulied
tight.

®Measure the length of 20 links {21 pins) with a vernier
caliper.
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»|f the 20 link length of the alternator shaft chain is
greater than the service limit, replace it,

Alternator Shaft Chain 20ink length

Standard: 158.8 — 159.2 mm
Service Limit: 161.2 mm

Chain 20-Links Length Measurement

20-link Length

<::J®ooooo oooooi>
O >

(@] O
O

Chain Guide Wear

eVisually inspect the rubber on the guides.

*|f the rubber is cut or damaged in any way, replace the
guide.

Damper Inspection

oVisually inspect the rubber dampers of the coupling
between the alternator and the alternator shaft.

*|f they appear damaged or deteriorated, replace them.

A. Rubber Dampers

Startgr Motor Clutch Inspection

®Remove the starter motor.

#Turn the starter motor idle gear by hand. When viewed
from the left side of the engine, the idle gear should
turn counterclockwise freely, but should not turn
clockwise.

A, Turn freely, B. Locked.

#|f the starter clulch does not operate as it should or if
it makes noise, go to the next step.

eDjsassemble the starter motor clutch, and visually
inspect the clutch parts.

*|f there is any worn or damaged part, replace it.

NOTE

CExamine the starter clutch gear as well. Replace it if
it is worn or damaged.

A. Inspect surface.

Bal! and Needle Bearing Wear

®Check the ball bearings: alternator shaft LH and RH.

cSince the bali bearing is made to extremely close
tolerances, the wear must be judged by feel rather than
measurement. Clean the bearing in a high flash-point
solvent, dry it (do not spin the bearing while it is dry),
and oil it with engine oil.

<Spin the bearing by hand to check its condition.

*|f the bearing is noisy, does not spin smoothly, or has
any rough spots, replace it.

eoCheck the following needle bearing: Starter motor
clutch.




CThe rollers in a needle bearing normally wear very

little, and wear is difficult o measure. Instead of
measuring, inspect the bearing for abrasion, color

change, or other damage.
*|{ there is any doubt as to the condition of a needle
bearing, replace it.
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Transmission

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

Transmission External Shift Mechanism:

External Shift Mechanism Removal

eRemove the front bevel gear case,

eMove the shift mechanism arm out of its position on
the end of the shift drum, and pull out the shift shaft
with the arm, spring, and shaft return spring,

D. Arm Spring
E. Return Spring
F. Shift Shaft

A, Neutral Positioning Lever
B. Gear Positioning Lever
C. Shift Mechanism Arm

®Remove the nuts and take off the neutral pesitioning
lever and gear positioning lever. Each lever has the
collar, spring, and washer.

External Shift Mechanism Installation Notes

®The neutral positioning lever spring is painted red,

®The projected side of the collar must face toward the
fever,
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A, Neutral Positioning Lever
B. Gear Positioning Lever

External Shift Mechanism Inspection
eoExamine the shift shaft for any damage.

A. Splines
B. Return Spring

C., Arm Spring
D. Arm

GCheck the shift shaft for bending or damage to the
splines.

wlf the shaft is bent, straighten or replace it. If the
splines are damaged, replace the shaft,

&Check the return spring and arm spring for breaks ar
distortion.

#lf the springs are damaged in any way, replace them,

cCheck the shift mechanism arm for distortion.

#lf the shift mechanism arm is damaged in any way,
replace the arm.

#Check the return spring pin is not loose.

*If i1 is loose, unscrew it, apply a non-permanent locking
agent to the threads, and tighten it.

®Check the gear positioning iever, neutral positioning
lever, and their springs for breaks or distartion.

*|f the levers or springs are damaged in any way, replace
them.
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C. Springs

A, Gear Positioning Lever
B. Neutral Positioning Lever D. Return Spring Pin

®Visually inspect the shift drum pins, pin holder, and
pin plate,

*|f they are badly worn or if they show any damage,
replace them,

Transmissicn Shafts, Shift Drum, Forks:

Transmission Shaft Removal

®Rcmove the engine,

®Split the crankcase,

®Take out the drive and output shaft assemblies.

o|f the drive shaft assembly is to be disassembled,
remove the clutch, [f the output shaft assembly is to
be disassembled, remove the damper cam.

Transmission Shaft Installation Notes

oWith a high flash-point solvent, clean off the outer
circumferences of the transmission ball bearings and
needle bearings, and their bearing housings, and wipe
ary.

oCheck to see that the set rings and set pins are in place
in the transmission bearing housings, and blow the oil
passages in the bearing housings clean with compressed
air.

NOTE

Off the standard set rings (P/N: 14013-1054) cannot be
put inta the crankcase and ball bearing grooves, use the
thin set rings (P/N: 14013-1055) instead of the
standard set rings.

A. Set Ring C. Oil Passage Holes

B. Set Pin

®The bearing set pins and rings must match properly
with the holes or grooves in the bearing outer races,
When they are properiy matched, there is no clearance
between the crankcase and the bearing outer races.

A. No Clearance {both left and right sides)

Transrnission Shaft Disassembly

®Remove the transmission shafts.

#Using the circlip pliers (special tool: P/N 57001-144)
to remove the circlips, disassemble the transmission
shafts,
®The 4th gear on the output shaft has three steel balls
assembled into it for the positive neutral finder
mechanism.  To remove this gear from the shaft,
quickly spin this gear in a vertical position while hold-
ing the 3rd gear, and pull off the gear upwards.
®The ball bearings arc press-fit on the transmission
shafts, To remove the bearings, use the bearing puller
and adapter (special tools: $7001-158 and 57001-317).



A. 41h Gear

Transmission Shaft Assembly Notes

eWhen installing the 4th gear and steel balls on the
output shaft, do not apply grease to the balls to hold
them in place. -This will cause the positive neutral
finder mechanism to malfunction.

®When assembling the drive shaft 5th gear bushing and
output shaft 3rd gear bushing to the shaft, align
their oil holes with the holes in the shaft.

A. Align oil holes.

®Replace any circlip that were removed with new ones.
®Always install circlips so that the opening is aligned
with a spline groove.

®The transmission gears can be identified by size;

Drive shaft gears — the smallest diameter gear is st
gear, and the largest is Sth,

Output shaft gears —the largest diameter gear is 1st

gear, and the smallest is 5th.
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Circlip Installation

eljsing the driver (special tool; 57001-137), install the
bafl bearings. The ball bearing for the drive shaft must
be pressed on with the set ring groove toward the
clutch side. The bearing for the cutput shaft must be
pressed on with the set ring groove toward the oppaosite
side of the damper cam.

Shift Drum and Fork Rermoval

eRemove the external shift mechanism.

®5piit the crankcase,

elnscrew the Allen bolts holding the shift drum ball
bearing holders.

e &l
‘-

B. Shift Rods

A. 5hift Drum

®Pull out the shift rods, and take off the shift forks.
®Pull out the shift drum.
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Transmission Gears

Drive Shaft 2nd 5th 3rd 4th st

Qutput Shaft 2nd  5th 3rd 4th st

3.5 mm - 3 mm
1. Long Pin
Shift Drum and Fork Installation Notes Shift Drum Pin Plate and Overdrive Contact
®|f the shift drum pin plate was removed, install it as

following,

COne of the six pins is longer than the others. The long
shift drum pin must be installed in the correct position,
and must be fit into the recess in the back of the
pin plate. If these parts are assembled in the wrong
position, the neutral indicator light will not light when
the gears are in neutral.

Clnstall the overdrive switch contact with the tooth of
the contact fitting into the hole of the shift drum pin
piate. Be careful not to bend the contact. If the
contact is installed in the wrong position or is bent, the
overdrive indicator light will not light when the gears
are in overdrive.

OApply a non-permanent locking agent to the threads of
the pin plate bolt and tighten it to the specified torque
{see Exploded View). A, Long Pin B. Overdrive Switch Contact




®The fingers of the drive shaft shift fork are shorter than
output shaft fark's,
identical.

The output shaft forks are

o E

A. Drive Shaft Fork

B. Output Shaft Forks

®Apply a non-permanent locking agent to the threads
of the shift drum bcaring holder Allen bolts.

Gear Backlash

o5plit the crankcase leaving the transmission in place.

#5¢1 a dial gauge against the teeth on one gear, and move
the gear back and forth while holding the other gear
steady. The difference bctween the highest and the
lowest gauge readings is the amount of backlash.

*Replace both gears if the amount of backlash exceeds
the service limit,

Gear Backlash

Standard:
Service Limit:

0.02 — 0.19 mm
0.25 mm

Shift Fork Bending

#Visually inspect the shift forks, and replace any fork
that is bent, A bent fork could cause difficulty in
shifting, or allow the transmission to jump out of gear
when under power,
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A. 90°

Shift Fork/Gear Groove Wear

eMeasurc the thickness of the ears shift fork, and
measure the widith of the shift fork grooves on
transmission gears.

*|f the thickness of a shift fork ear is less than the
service limit, the shift fork must be replaced.

Shift Fork Ear Thickness

59 - 6.0 mm
5.8 mm

Standard:
Service Limit:

*[f a gear shift fork groove is worn over the service limit,
the gear must be replaced.

Gear Shift Fork Groove Width

Standard:
Service Limit:

6.05 — 6,15 mm
6.3 mm
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Shift Fork Guide Pin/Shift Drum Groove Wear

eMeasure the diameter of each shift fork guide pin, and
measure the width of each shift drum groove.

*|f the guide pin on any shift fork is less than the service
limit, the fork must be replaced.

Shift Fork Guide Pin Diameter

Standard: 79 —-8.0mm
Service Limit: 7.8 mm

*If any shift drum groove is worn over the service limit,
the drum must be replaced.

Shift Drum Groove Width

8.05 -8.20 mm
8.3 mm

Standard:
Service Limit:

A. Shift Fork Guide Pin B, Shift Fork Ears

A. Shift Drum Grooves

Gear Dog, Dog Hole, and Recess Damage

#Visually inspect the gear dogs, and gear dog holes,
and recesses.

*Replace any gears that have damaged or excessively
worn dogs or dog holes.

°D

A. Dog C. Recess
B. Dog Hole

® ® 0

vl

Ball and Needle Bearing Wear

#Check the following ball bearings: shift drum LH, drive
shaft RH, and output shaft LH.

CSince the ball bearings are made to extremely close
tolerances, the wear must be judged by feel rather than
measurement, Clean each bearing in a high flash-point
solvent, dry it {do not spin the bearing while it is dry),
and oil it with engine oil,

OSpin the bearing by hand to check its condition.

*|f the bearing is noisy, does not spin smoothly, or has
any rough spots, replace it.

eCheck the following needle bearing: drive shaft LH and
output shaft RH, and LH.

CThe 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 doubt as to the condition of a needle
bearing, replace it.
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Viewed from Left

1. Neutral and Overdrive Switch T1:4.9 N-m (050 kg-m, 43 in-Ib)
T2:9.8 N-m {1.0 kg-m, 87 in-Ib)
G : Grease T3:12 N-m {1.2 kg-m, 104 in-lb)
L : Non-permanent Locking Agent T4: 16 N-m (1.6 kg-m, 11.5 ft-Ib}
§5. Silicone Sealant T5;: 24 N-m (2.4 kg-m, 17.5 ft-lb)
M : Molybdenum Disulfide Grease T6: 29 N-m (3.0 kg-m, 22 ft-lb)
St : Stake the fastener. T7: 120 N-m (12,0 kg-m, 87 ft-Ib}

T8: 225 N-m {23 kg-m, 165 ft-lb)
T9: 265 N-m (27 kg-m, 195 ftb)
T10: 540 N-m (65 kg-m, 400 ft-ib)
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Item Standard
Final Gear Case Qil:
Grade AP| GL-5 Hypoid Gear Cil
Viscosity SAEB0
Amount 210 mL
Qil Level Bottom of filler opening

Final Gear Case:
Final Bevel Gear Backlash

0.06 — 0.10 mm (at gear shaft spline)
0.10 — 0.15 mm {at gear tooth)

Front Bevel Gears:
Preload for Driven Gear Bearings
Front Bevel Gear Backlash

0.6 —1.0N-m (0.068 — 0.10kg-m, 5 — 9 in-Ib)
0.13 — 0.18 mm (at gear tooth)
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Special Tools

Along with common hand tools, the following more
specialized tools are required for complete fina! drive

servicing.

Bearing Puller: 57001-158

Adapter: 57001-317

G0
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Driven Gear Holder: 57001-1027

Dial Gauge Holder: 57001-1049

-
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Bearing Driver Set: 57001-1129

Pinion Gear Holder: 57001-1165

S A :
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Final Gear Case Oil Level Inspection

®Support the motorcycle on its center stand,

®Remove the left saddlebag.

®Unscrew the filler plug. The il level should come to
the bottom of the filler opening.

B. Drain Plug

A, Filler Opening

*|f it is low, first check the final gear case for oil
leakage, remedy it if necessary, and add oil through
the filler opening, Use the same type and brand of oil
that is already in the final gear case.

®|nstall the filler plug.

Final Gear Case Oif Change

#Warm up the oil by running the motorcycle so that the
nil will pick up any sediment and drain casily. Then
stop it.

#Support the motoercycle on its center stand.

®Place an oil pan beneath the final gear case, and remove

the drain plug.
WARNING

CWhen draining or filling the final gear case, be careful
that no oil gets on the tire or rim. Clean off any oil
that inadvertently gets on them witha high flash-point
solvent.

®After the oil has completely drained out, install the
drain plug with a new gasket.

oFill the final gear case with the specified oil and quan-
Lity.

Final Gear Case Qil

Amount 210 mL
Grade API GL-5 hypoid gear oil
Viscosity: SAE 80
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NOTE

CThe term *“GL-5 indicates a quality and additive
rating. A "“GL-8" rated hypoid gear oil can also be
used.

®Be sure the O-ring is in place, and install the filler plug.
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NOTE

OThis manual does not cover the pinion gear removal
because of the highly specislized egquipment that js
required, If the pinion gear removal s necessary, it
should be done by a properly equipped shop.,

Final Gear Case Remaval
®|f the final gear case is to be disassembled, drain the
final gear case oil.
®Remove the following.
Travel Trunk and Bracket
Rear Seat
Saddlebags and Brackets
Rear Wheel
®Remove the left shock absorber from its studs by
taking off the mounting nuts,
®Remove the final gear case by taking off the mounting
nuts, The spring comes off with the case.

NOTE

Cif the final gear case is full of oil, place the case so that
the breather hole is on top.

A. Final Gear Case Mounting Nuts
B. Breather Hale
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Final Gear Case Installation Notes

®Lutricate the propeller shaft joint {see Propeller Shaft
Joint Lubrication).

oinstall the spring so that small diameter end faces
toward to final gear case,

Final Gear Case Disassembly
{to replace the oil seals)
eRemove the final gear case cover mounting bolts.
e®se the cover bolts to remove the ring gear assembly
from the gear case. The shim{s) comes off with the
assembly.

A. Small Diameter End

A. Jack the cover up with bolts,

®Fit the pinion gear splines into the propeller shaft joint
while turning the ring gear hub.

eTighten the final gear case mounting nuts to the
specified torque {see Exploded View).

olf the final gear case oil was drained, fill the case with
cil.

®To remove the ring gear oil seal, soak the ring gear
assembly in oil and heat the oif to 120 ~ 150°C (248
~ 302°F), and then pry out the seal. Be careful not to
scratch the sealing surface on the ring gear hub,

Final Gear Case
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1. Pinion Gear Nut 6. Oil Seal 11. Ring Gear 16. Ball Bearing (four-point Contact)
2, Washer 7. Ball Bearing 12, Studs 17. Pinion Gear
3. Pinion Gear Joint 8. Final Gear Case Cover 13, Pinion Bearing Retainer [§. Oil Scal
4, O-ring 9. Cover Mounting Bolts 14, Oil Seal 19, Needle Bearing
5. Ring Gear Hub 10, Ring Gear Shim(s) 15. Stud 20. Fina! Gear Case



CAUTION

CDo not heat the case with a torch. This will warp the
case,

®Remove the snap ring and puli out the needle bearing
auter race and oil seal together using the oil seal and
bearing remover {special tool: P/N 57001-1038).
®Remove the oil seal on the pinion bearing retainer
without the pinion removal,

SUnscrew the pinion nut using the pinion gear holder
{special toal),

A, Pinion Gear Holder: 57001-1165

CRemove the washer and pinion joint with the O-ring.
SPull out the oil seal on the pinion bearing retainer using
a suitable puller.

Final Gear Case Assembly Notes
(to replace the oil seals)

®The ring gear and pinion are lapped as a set in the
factory 10 get the best tcoth contact. They must be
installed as a pair, never replace one without the other.

elUse a suitable driver 1o drive in the oil seals being
careful of installation direction and depth.

®Press the ring gear asscrbly slowly with a suitable
driver to firmly seat the ball bearing if it may slide out
a little by removal.
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A. Press here,

eAlign the oll hole in the needle bearing outer race with
the hole on the bearing housing (pinion gear side).

A. Oil Hole

®Blow the breather hole in the final gear case cover
clean with compressed air,

A. Breather Hole
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®Reinstall the original ring gear shim(s) to keep the gear
backlash and the tooth contact unchanged.

®Apply a non-permanent locking agent to the threads of
the cover bolts, and tighten them to the specified
torgue (see Exploded View).

e#Replace the pinion nut with new one.

eUsing the pinion gear holder (special toal}, tighten the
pinion nut to the specified torque (see Exploded
View).

#Stake the pinion nut with a punch.

CWhen staking the nut, be careful not to apply shock to
the pinion and its hearing. Such a shock could damage
the pinion and/or bearing.

eApply a non-permanent locking agent to the threads of
each stud and install them to the case if they were
removed,

BRevef Gear Inspection

®Visually check the bevel gears for scoring, chipping, or
olher damage.

*Replace the bevel gears as a set if either gear is
damaged.

Pinion Jaint [nspection

eoVisually inspect the splines of the pinion joint.

*|f they are badly worn or chipped, replace the joint
with a new one. Also, inspect the propeller shaft
sliding joint.

A Check splined portion.

Ball Bearing Inspection
Since the bali bearing is made to extremely close
tolerances, the wear must be judged by feel rather than
measurement,
#5pin the bearing by hand to check its condition.
#|f the bearing is noisy, does not spin smoothly, or
has any rough spots, replace it (as a gear set).

Needle Bearing Inspection

®The rollers in a needle bearing normally wear very
little, and wear is difficult 1o measure. Instead of
measuring, inspect the bearing for abrasion, color
change, or other damage.

*If there is any doubt as to the condition of a needle
bearing, replace it.

Oil Seal Inspection

#inspect the oil seal,

*Replace it if the lips are misshapen, discolored (in-
dicating that the rubber has deteriorated), hardened, or
been otherwise damaged.
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Propeller Shaft Removal
#Remove the following.
Rear Wheel
Final Gear Casc
Swing Arm
®Rcmove the propeller shaft from the front driven gear
joint.
CTurn the propeiler shaft so that the locking pin access
hole on the propeller shaft comes outside.

A. Locking Pin Access Hole

SPushing on the locking pin a little into the propeller
shaft, slip the propeller shaft off the driven gear joint.



Disengagement of Propeller Shaft from
Driven Gear Joint

4. Spring
5. Driven Gear joint

1. Propeiler Shaft
2. Universal joint
3. Locking Pin

8Remove the circlip and washer from the rear end of the
propelter shaft.

#Pull out the propeller shaft sliding joint off the pro-
peller shaft.

Propeller Shaft Installation Notes

®Check the O-ring on the rear end of the propeller shaft
for any kind of damage, and replace it if necessary,

®Lubricate the propeller shaft joint (see Propelier Shaft
Joint Lubrication).

®After connecting the propeller shaft to the driven gear
joint, pull the propeller shaft rearward to check that
the shaft is secured in place by the locking pin,

Propeller Shaft Joint Lubrication

®Wipe off the old grease from the propeller shaft sliding
joint and pinion joint.

®Pack the propeller shaft sliding joint with 20 mL (16
grams) of high temperature grease.
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Propeller Shaft Sliding Joint Lubrication

High Temperature Grease

Propelier Shaft Inspection

#Check that the universal joint works smoathly without
rattiing or sticking.

*|f it does not wark smoothly, the needle bearings of
the universal joint are damaged. Replace the propeller
shaft assembly with a new one.

®Visually inspect the bearing of the shaft and the wear
of the splined section at the rear end of the shaft.

*[f it is bent at all, replace the propeller shaft assembly,
Do not attempt to straighten a bent shaft,

(&

v

A, Check universal joint,
B. Inspect shaft and splined portion,

Propelfer Shaft Sliding Joint Inspection

®Visuajly inspect the internal splines of the propeller
shaft sliding joint.

*|f they are badly worn or c¢hipped, replace the joint
with a new one.
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A. Propeller Shaft Jaint
B, Check the splined portion,
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Front Bevel Gears
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Front Gear Case Removal

®Remove the front gear case cover by laking out the
mounting bolts. Each bolt has a flat washer and two
rubber dampers.

A. Front Gear Case Cover

®Remove the following,
Clutch Slave Cylinder
Clutch Push Rod
Radiator
Mufflers and Exhaust Pipes

Water Pump
Rear Wheel
Final Gear Case
®Disengage the front end of the propeller shaft from the
driven gear joint and slide back the propeller shaft (sec
Propeller Shaft Removal),
®Place an oil pan beneath the front gear case,
elUnscrew the front gear case mounting bolts and remove
the front gear case. The cam follower and the damper
spring come off with the gear case.

i —— “ L 1

A, Cam Follower

-

B. Damper Spring

eApply 4 silicone sealant to the crankcase halves mating
surface on the front and rear sides of the case mount,

A. Apply silicone sealant.
B. Bolt requiring focking agent.

®Tighten the front gear case mounting bolts to the
specified torque (see Exploded View),

OApply a non-pcrmanent locking agent to the threads
of the case bolt at the location shown.

®install the shift pedal linkage and the ieft footpeg so
that the top end of the shift pedal levels with the top
of the footpeg.



A. Level B. 90°

CIf the shift pedal linkage was removal from the footpeg
bracket, apply a grease to the pivot shaft before in-
stalling it to the bracket.

o®Check the engine oil level and add oil if necessary.

efFit the rubber dampers and bolts onto the front gear
case, and then the screw in the bolts to mount the
cover.

Front Gear Case Cover Bolt and Rubber Dampers
23 @

5 ®
1. Bolt 4, Rubber Damper
2. Washer 5. Front Gear Case Cover
3. Rubber Damper 6. Front Gear Casc

Front Gear Case Disassembly
{including drive gear removal)
eRemove the cam follower and the damper spring.
®Remove the driven gear assembly mounting bolts and
pul! the assembly off the case.
elUnscrew the oil pipe clamp bolts from inside the case
and remove the o}l pipe with the O-ring.
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D, Driven Gear Assembiy
Mounting Bolts

A. Cam Follower
B. Damper Spring
C. Oil Pipe Clamp Bolts

®Remove the drive gear.
OUnscrew the drive gear nut cap mounting bolts, and
remove the cap with the O-ring,

A. Drive Gear Nut Cap

2Pry open the drive gear nut with a small chisel,
cUnscrew the drive gear nut holding the drive gear shaft
with the holder (special tool).

A. Drive Gear Holder: 57001-1226

OPull off the drive gear shaft with the drive gear, collar,
and shim(s).

eRemove the drive gear shaft ball bearing using the
bearing driver set (special tool: P/N 57001-1129).
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Front Gear Case Assembly Notes
{including drive gear Installation)

®The drive and driven gears are lapped as a set in the
factory 1o get the best tooth contact. They must be
replaced as a set.

®Press the drive gear and shaft assembly slowly with the
driver (special tool} to firmly seat the gear onto the
shaft,

A, Driver: 5700%-382

®Be surc to check and adjust the bearing preload and the
bevel gear backlash and tooth contact, when any of the
backlash-related parts are replaced (see Front Bevel
Gear Adjustment),

eAfter completing all adjustment, re-assemble the front
gear case.

UReplace the drive gear nut with a new one,

CApply oil to the threads and seating surface of the nut,
and tighten it to the specified torque (see Exploded
View).

oloosen the nut completely and retighten it to the
specified torgue.

©Stake the nut to secure it in place.

CAUTION

ZWhen staking the nut, be careful not to apply shock to
the shaft and its bearing. Such a shock could damage
tha shaft and/or bearing.

2Apply a non-permanent locking agent to the threads,
and tighten the cap mounting Allen bolts to the
specified torque (see Exploded View),

Olnstall the driven gear assembly so that the oil hote on
the housing aligns with the oil hole in the case,

OTighten the driven gear assembly mounting bolts to the
specified torgue (see Exploded View).

OApply a non-permanent locking agent to the threads,
and tighten the case inside oil pipe clamp boits,

A. Oil Holes

®if the neutral and overdrive switch and collar were
removed, install them as following.

OApply a silicane sealant to the threads of the collar and
tishten it to the specified torgue (see Exploded View),

CApply a non-permanent locking agent to the threads,
and install the neutral and overdrive switch so that the
terminal lead runs toward the front of the case,
Tighten the switch to the specified torque {see Ex-
ploded View).

®|f the case outside oil pipe was removed, use a new flat
washer on each side of the fittings, and tighten the
banjo bolts to the specified torque (see Exploded
View).

Driven Gear Disassembly
®Holding the driven gear joint with the driven gear
holder {special tool), unscrew the driven gear bolt.

A. Driven Gear Bolt
B. Driven Gear Holder; 57001-1027



#Remove the driven gear joint with the O-ring,

®Remove the driven gear from the bearing housing,

eRemove the collar and the spacer from the driven gear.

®Press the tapered roller bearing and oil seal out of the
housing using the bearing driver set (special tool:
57001-1129).

®Remove the tapercd roller bearing which is pressed
onto the driven gear shaft with the bearing puller and
adapter (special tools: 57001-158 and 57001-317).

Driven Gear Assembly Notes

®The drive and driven gears are lapped as a set at the
factory to get the best tooth contact, They must be
replaced as a set.

®fe sure to check and adjust the bearing preload and the
bevel gear backlash and tcoth contact (see Front Bevel
Gear Adjustment).

®Drive the tapered roller bearing inner race onto the
driven gear shaft using the bearing driver (special tool).

A. Bearing Driver: 57001-382

eAfter completely the bearing preload adjusiment,
re-assemble the driven gear assembly.

cUsing the bearing driver set (special tool: 57001-1129),
press the oil seal in until the face of the seal is level
with the end of the bearing housing hole,

CTighten the driven gear bolt to the specified torque (see
Exploded View).

CStake the driven gear bolt 1o prevent it {from loosening,

;CAUTION

CWhen staking the nut, be carefui not to apply shock to
the driven gear and their bearings. Such a shock could
damage the driven gear and/or bearings.

Damper Cam Removal

®Remove the retainer and needle bearing.

®Holding the damper cam with the damper cam holder
{special tool}, unscrew the damper cam nut,
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B. Holder: 57001-1025

A. Damper Cam

Damper Cam /nstallation Notes

®Replace the damper cam nut with a new one,

®Tighten the damper cam nut to the specified torgue
(see Exploded View).

oApply a small amount of cil to the threads and the
seating surface of the nut.

Front Bevel Gear Adjustment

In order to prevent one gear from moving away from
the other gear under load, the tapered roller bearings
must be properly preloaded. Also the backlash (distance
one gear will move back and forth without moving the
other gear) and tooth contact pattern of the bevel gears
must be correct to prevent the gears from making noisc
and being damaged.

Above three adjustments are of critical importance
and must be carried out in the correct sequence and
method.

Front Bevel Gear Adjustment Procedure

Preload the driven gear bearings.

Adjust gear backlash.
/

Adjust tooth contact pattern.

Asscmble the front gear case completly,
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When the any of the backlashrelated parts are
replaced, or the driven gear bolt is loosened; even if
the purpose is not to replace the parts, be sure to check
and adjust the bearing preload and the bevel gear back-
lash and tooth contact by replacing shims.

Backlash-Related Parts

1. Drive Gear (f .

2, Collar -

3, Drive Gear Shim(s)

4. Balt Bearing _

5. Drive Gear Shaft ' ! -

6. Front Gear Case L

7. Driven Gear ¢) : Y P

8. Tapered Roller Bearing g Iz / LT‘ Q a "_lﬁ

9. Driven Gear Shim(s) 8 B T—I 3%[{

10. Driven Gear Bearing Housing 2 W Ff;-ll-i
2

Parts which influence bearing
preload only

11. Collar (Preload Adjustment)
12. Spacer {Preload Adjustment)
13. Tapered Rollar Bearing

*14, Driven Gear Bolt

*Preload adjustment is necessary whenever the bolt is
looscned, even if the purpose is not to replace the parts,

Preload adjustment

®Assemble the driven gear assembly, and tighten the
driven gear nut to the specified torque {see Exploded
View]. Do not install the oil seal and do not stake the
bolt until the carrect bearing preload is oblained.

{CAUTION }

CTo start with, choose a shim or collar so that the
bearings are just SNUG with NO play but also with NO
preload.

OAny over-preload on the bearings could damage the
bearings.

®Apply a little engine oil to the bearings, and turn the
gear shaft more than 5 turns lo allow the bearings to
seal.

eMeasure the bearing preload. Bearing preload s
defined as the force or torque which is needed to start
the gear shaft turning,

A=

/l_[) e '33}

£y

%
6) ol ool m

Preload for Driven Gear Bearing

Using Spring Scale:
3-5N{0.30 — 0.50 kg,0.7 — 1.1 Ib}
Using Torque Wrench:
0.6 — 1.0 N-m {0.06 — 0.10 kg-m,5 — 9 in-b)

NOTE

CPreload can be measured either with a spring scale or a
beam-type torgue wrench. When measured with a
spring scale, the prefoad is designated by force (N, kg,
/b), and when measured with a torque wrench, it is
designated by torque (N-m, kg-m, in-1b),

Cl/sing Spring Scale:

Hook the spring scale on the handle at a point 200
mm apart from the center of the gear shaft.

Hold the bearing housing in a vise so that the gear
shaft axis is vertical. Apply force to the handle
horizontally and at a right angle to it,
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*if the preload is out of the specified range, replace the
bearing collar andjfor spacer. To increase preload,
decrease the stack length of the colar and spacer. To
decrease preload increase the stack length of the collar
and spacer,

“Change the stack length a little at a time.

®Re-check the bearing preload, and re-adjust as neces-

sary.
A, Spring Scale  C. Driven Gear Holder: 57001-1027
B. Hole D. 200 mm
Bearing Preloading Mechanism
{A) Before Tightening {B) After Tightening
Under Under
5 Prelead

No Preload -
-

Initial l
Clearance _T

No Clearance

/3‘\‘
Ulnder Under
No Preload Preload
1. Bearing Housing
2. Tapered Roller Bearing
3. Spacer
Collars far Preload Adjustment 4. Coltar .
5. Tapered Roller Bearing
Length {mm) Part Number

228 920271152

229 92027-1153

23.0 920271154

231 92027-1155

232 920271156

233 92027-1157

23.4 92027-1158 Spacers for Preload Adjustment

235 92027-1159 Thickness {mm) Part Number

236 92027-1160 1.70 92025-1072

237 92027-1161 1.72 92025-1073

238 92027-1162 174 92025-1074

239 9202711863 1.76 92025-1075

240 92027-1164 1.78 92025-1076

241 92027-1165 1.80 92025-1077
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Backlash adjustment

(lean any dirt and oil off bevel gear teeth,

e|nstall the drive gear with the primary shim (1.0 mm
thickness), and tighten the nut to the specified torque
{see Exploded View}.

NOTE

cDo not stake the head of the nut until both backlash
and tooth contact adjustrnents are finished.

®lnstall the driven gear assembly to the front gear case
with the primary shim (1.0 mm thickness), and tighten
the mounting bolts 1o the spccified torque {see
Exploded View).

CCheck the backlash during the tightening of the
mounting bolts, and stop tightening them immcediately
if the backiash disappears. Then, change the shimto a
thicker one.

®install the dial gauge holder {special tool} with 6 mm
bolts and nuts on the front gear case to mount a dial
gauge,

®Set up a dial gauge against a drive gear tooth to check
gear backlash. The gauge stem must be in line with the
direction of tooth travel,

®Tao measure the backlash, move the drive gear back and
forth while holding the driven gear stcady with a
suitable tool. The difference between the highest and
lowest gauge "readings is the amount of backlash.

*|f the backlash is not within the limit, replace the gear
shim(s) at the drive and/or driven gear. To increase
backlash, increase the thickness of the shim(s). To
decrease backlash, decrease the thickness of the
shim(s).

vrChange the thickness a little at a time,

®Rc-check the backlash, and re-adjust as necessary.

NOTE

Cit fs OK to use the pack of two shims, Do not use the
pack of three or rnore shims,

Front Bevel Gear Backlash (at the gear tooth)
0.13 - 0.18 mm

A. Holder: 57001-1049
B. Hold the driven gear.

C. Maove the drive gear,

Shims for Drive Gear

Thickness {mm) Part Number

0.15 92025-1688
0.5 92025-1689
0.6 92025-1690
0.7 92025-1691
08 92025-1692
0.9 92025-1693
1.0 92025-1694
1.1 92025-1695
1.2 92025-1696
Shims for Driven Gear
Thickness {mm} Part Number
0.1 92025-1724
0.15 92025-1725
05 92025-1726
0.6 92025-1727
0.7 92025-1728
08 92025-1729
0.9 92025-1730
1.0 92025-1731
12 92025-1732

Tooth contact adjustment

eClean anv dirt and oil off the bevel gear teeth.

eApply checking compound to 4 or 5 teeth on the
driven gear.

NOTE

OApply checking compound ta the teeth in a thin, even
coat with a fairly stiff paint brush. [If painted too
thickly, the exact tooth pattern may not appear.

oThe checking compound must ke smooth and firm,
with the consistency of tooth paste.

CSpecial compounds are avaflable from automotive
supply stores for the purpose of checking differential
gear tooth patterns and contact. Use this for checking
the bevel gears.

eTurn the driven gear for 3 or 4 revolutions in the drive
and reverse (coast) directions, while creating a drag on
the drive gear.

®Check the drive pattern and coast pattern of the bevel
gear teeth, The tooth contact patterns of both drive
and coast sides should be centrally [ocated between the
top and bottam of the tooth, and little closer to the
toe of the 1ooth,

%x|f the tooth contact pattern is incorrect, replace the
shim({s) at the drive gear and shim{s) at the driven gear,
following the examples shown. Then erase the tooth
contzct patterns, and check them again. Also check
the backlash every time the shims are replaced. Repeat
the shim change procedure as necessary .

NOTE

CIf the backlash goes out of standard range after
changing shims, correct the backlash hefore checking
the tooth cantact pattern.

oft is OK to use the pack of two shims. Do not use the
pack of three or mora shims.



Correct Tooth Contact Pattern

1. Drive Gear
2. Driven Gear

Incorrect Tooth Contact Patterns

Exampie 1: Increase the thickness of the drive gear
shim(s} by 0.05 mm, and/or increase the thickness of the
driven gear shim(s) by 0.05 mm to correct the pattern
shown below. Repeat in 0.05 mm steps if necessary.
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Example 2: Decrease the thickness of the drive gear
shim{s) by 0.05 mm, andjor decrease the thickness of
the driven gear shim(s) by 0.05 mm 1o correct the
pattern shown below, Repeat in 0.05 mm steps if
necessary.

1. Drive Gear
2. Driven Gear
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Bevel Gear Inspection

®Visually check the bevel gears for scoring, chipping, or
other damage.

*Replace the bevel gears as a set if either gear is
damaged.,

Cam Damper Inspection

®Visually inspect the damper cam, cam follower, spring,
and shaft.

*Replace the part if it appears damaged.

A, Cam
8. Cam Follower

C. Spring
D. Shaft

Ball Bearing Inspection

®Since the ball bearing is made 1o extremcly close
tojerances, the wear must be judged by feel rather
than measurement. Clean the bearing in a high flash-
point solvent, dry it {do not spin the bearing while it is
dry}, and oil it with engine oil.

#5pin the bearing by hand to check its condition.

*|f the bearing is noisy, does not spin smoothly, or has
any rough spots, replace it,

Tapered Roller Bearing inspection

e®Visually inspect the bearing for abrasion, color change,
or other damage.

*|f there is any doubt as to the condition of a bearing,
replace it.

Needle Bearing inspection

oThe 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 doubt as to the condition of a needle
bearing, replace it.

Qil Seal Inspection

®|nspect the oil seals.

#Replace it if the lips are misshapen, discolored (in-
dicating that the rubbcer has deteriorated), hardened, or
been otherwise damaged.
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Rear Wheel Coupling
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Rear Wheel Coupling Instaliation Note
®Apply grease to the O-ring on the rear hub and install
the rear wheel coupling,

A, Greasc. B. O-ring C. Rear Wheel Coupling

Damper Inspection

oVisually inspect the rubber dumper of the rear wheel
coupling.

*If it appears damaged or dcteriorated, replace it

A. Rubber Damper



BRAKES 11-1

Brakes

Table of Contents

Exploded View . ... .. . i e 11-2
Specifications . . ... . .. e e 11-4
Special Toal ... .. e e 11-4
Brake Fluid .. ... . e 11-6
Brake Fluid Reguirement ... ... ... .. 0t iien.. 116
Brake Fluid Level Inspection ... ...... .. .. ... . i, . 11-5
Brake Fluid Changing . . . ... ... vt e i e e 116
Brake Line AirBleeding . . ....... ... ... ... 11-6
Master Cylinders . . ... . ... i e i e e 11-7
Front Master Cylinder Removal . ... ... ... .. .. ... ... 11-7
Front Master Cylinder InstallationNates ., .................. 11-7
Rear Master Cylinder Removal .. ..... ... ... .. iy 11-7
Rear Master Cylinder InstallationNotes . . ................... 11-8
Front Master Cylinder Disassembly . ....................... 11-8
Frant Master Cylinder Assembly Notes. . . ................... 11-9
Rear Master Cylinder Disassembly . .......... .. ... ... .. .. 11-9
Rear Master Cylinder Assembly Notes . .. ................... 11-9
Master Cylinder Inspection. . ...t i i e 11-9
CalipeIS o e e e e e e e s 11-10
Caliper Removal .. ..o it e 11-10 m
Caliper Installation Notes . . ... ... ... it ns 11-11
Caliper Disassembly Notes ... ...... .. ... e, 11-11
Caliper Assembly Notes . ......... . .. i, 11-11
FluidSeal Damage . ... ........ i 11-11
Dust Seal and Cover Damage ........ ...t iiirvimnnrnnnnenas 11-12
Piston and Cylinder Damage . . .. ... ..o i it it i e e iens 11-12
Caliper Holder ShaftWear ....... . ... . e, 11-12
o T 11-12
Pad Removal .. ..... ... ..o e i 11-12
Pad Installation Notes .. .. ........ ... . 11-12
Lining Wear ... ... . . . . i e e e e e 11-13
T 11-13
Disc Removal . ... e 11-13
Disc Installation NOtes .. ... . v i a i iene e 1113
DIsC WA .. e 11-13
DisC WarD . . e e e e e 11-13
Brake HOSES ... . . i e e s 11-14
Brake Hose [nspection ... ... .. .. i i 11-14

Brake Hose Replacement . ...... ... ... ... . .. ... .. ... ... 11-14



11-2 BRAKES

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

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

1. Front Brake Light Switch

2. Rear Brake Light Switch

G

T1

: Grease

: 5.9 N-m {0.60 kg-m, 52 in-ib)
T2:
T3:
Ta:
T5:
T6:
T7:

7.8 N-m (0.80 kg-m, 69 in-lb}
11 N-m {1.1 kg-m, 95 in-lb}
23 N-m (2.3 kg-m, 165 ft-lb)
25 N-m (2.5 kg-m, 18.0 ft-Ib)
32 N-m {3.3 kg-m, 24 ft-Ib)
98 N-m {10.0 kg-m, 72 ft-Ib)
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Item

Standard

Service Limit

Brake Fluid: Grade
Brand (recommended)

D.O.T.4

Castrol Girling-Universal

Castrol GT (LMA)

Castrol Disc Brake Fluid

Check Shock Premium Heavy Duty

Disc Runout

Pads: Pad Lining Thickness: 5mm 1 mm
Discs: Disc Thickness: Front 4.8 —-51mm 4.5 mm
Rear 6.8—7.1mm 6.0 mm
Under 0.15 mm 0.3 mm

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

Along with common hand toals, the following more
specialized tool is required for complete brake servicing,

Circlip Pliers: 57001-143
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Brake Fluid
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Brake Fluid Requirement

Recommended fluids are given in the table below. If
none of the recommended brake fluids are available, use
extra heavy-duty brake fluid only from a container
marked 0.0.T.4.

Recommended Disc Brake Fluid

Type: D.0.TA4.

Brand: Check Shock Premium Heavy Duty
Castrol Girling-Universal
Castrol GT (LMA)
Castrol Disc Brake Fluid

CNever reuse old brake fluid,

CDo not use fluid from a container that has been left
unsealed or that has been open for a long time,

cDo 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 deteriorate.

CDon’t leave the reservoir cap off for any length of
time to avoid moisture contamination of the fluid.

<Don’t add or change the fluid in the rain or when a
strong wind is blowing.

olf any of the brake line fittings or the bleed valve
is opened at any time, the AIR MUST BE BLED
FROM THE BRAKE.

CAUTIDN;

“Brake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wiped up immediately.

Brake Fluid Level Inspection

®Pgsition the reservoir horizontal, and check that the
fluid level in the reservoir is higher than the lower level,

*If the fluid level is lower than the lower level, check for
the fluid leakage of the brake line, and add the fluid as
follows.

“Remove the reservoir cap, and filt the reservoir 1o the
uppet level line in the reservoir with the same type and
brand of the fluid that already is in the reservoir. And
then instal] the reservoir cap.

BRAKES 115

<Change the fluid in the brake line compietely if the
fluid must be refilled by the type and brand of the
fluid that already is in the reservoir are unidentified.

Front Brake Fluid Reservoir

A, Lower Level Line B. Upper Level Line

Rear Brake Fluid Reservoir

B. Upper Level Line

A, Lower Level Line

®Apply a brake forcefully for a few seconds, and check
for fluid leakage around the fittings.

Cif the brakae lever or pedal has a soft or “sponge
feeling”” when it is applied, there might be air in the
brake line or the brake may be defective, Since it is
dangerous to operate the vehicle under such conditions,
bleed the air from the brake line immediately,

i
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Brake Fluid Changing

®Remove the reservoir cap, and remove the rubber cap
on the bleed valve.

®Attach a clear plastic hose to the bleed valve on the
caliper, and run the other end of the hose into a
container,

®Open the bleed valve {counterclockwise to open), and
pump the brake lever or pedal until all the fluid is
drained from the line.

o(lose the bleed valve.

®Front brake: Since a dual disc brake is used, repeat the
above 4 steps one more time for the other side.

ofill the reservoir with fresh brake fluid.

®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
OReplenish the fluid in the reservoir as often as neces-
sary to keep it from running completely out,

ofront brake: Repeat the above 2 steps one more time
for the otherside,
®Blced the air from the lines.

Filling up the Brake Line

4},

1. Open the bleed valve.

2, Apply the brake and hold it,

3. Close the bleed valve

4. Then quickly release the brake,

Brake Line Air Bleeding
®Remove the reservoir cap, and check that there is
plenty of fluid in the reservoir.

NOTE

OThe fluid level must be checked several times during
the bleeding operation and replenished as necessary, If
the fluid in the reserveir 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,

eConnect a clear plastic hose to the bleed valve(s) at the
caliper{s), running the other end of the hose into a
container.

oWith the reservoir cap off, slowly pump the brake lever
or pedal several times until no air bubbles can be seen
rising up through the fluid from the holes at the
bottom of the reservoir. This bleeds the air from the
master cylinder end of the line.

®Front brake line:

GPump the brake lever a few times until it becames hard
and then, holding the [ever squeezed, quickly open
{turn counterclockwise) and close the bleed valve.
Then relcase the lever, Repeat this operation until no
more air ¢an be seen coming out into the plastic hose.

ORepeat the previous step one more time for the other
side,

Bleeding the Brake Line

1. Hold the brake applicd.
2. Quickly open and close the valve.
3. Releasc the brake,



®Rear brake line;

CPump the brake pedal a few times until it becomes hard
and then, holding the pedal pushed down, quickly open
(turn counterclockwise; and close the bleed valve.
Then release the pedal. Repeat this operation until no
more air can be seen coming out intc the plastic hose.

eWhen air bleeding is finished, check that the fluid is
filled to the upper level line marked in the reservaoir
{see Brake Fluid Level Inspection).

®|ns1all the reservoir cap.

oTighten the blecd valve(s) to the specified torque (see
Exploded View).

®Apply the brake forcefully for a few seconds, and
check for fluid leakage around the fittings.
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Master Cylinders
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Front Master Cylinder Removal

eDisconnect the front brake light switch wires trom the
switch,

®Remove the front master cylinder clamp bolts and
clamp, and take the master cylinder off the handlebar.

Front Master Cylinder [nstallation Notes

®The master cylinder clamp must be installed with the
arrow mark upward.

®Tighten the upper clamp bolt first and then the lower
clamp baolt to the specified torque {sec Exploded
View). There will be a gap at the [ower part of the
clamp after tightening.

B. Arrow Mark

A, Tighten upper clamp balts first.
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Rear Master Cylinder Removal

®Remove the reservoir mounting bolt.

eRemove the hanjo bolt to disconnect the brake hose
from the master cylinder, and temporarily secure the
end of the brake hose to some high place 1o keep fluid
loss to a minimum. There is a flat washer on each side
of the hose fitting. Immediately wipe up any brake
fluid that spills,

A. Reservoir C. Master Cylinder Bracket Bolts

B. Banjo Bolt

®Remove the brake pedal bolt and take off the brake
pedal.
®Rcmove the rear master cylinder bracket mounting

bolts.
ofree the brake light switch spring and brake pedal shaft

lever return spring.

D. Ctevis Pin
E. Lever Return Spring

A. Master Cylinder
B. Brake Light Switch Spring
C. Cotter Pin

®Remove the cotter pin from the clevis pin and pull cut
the clevis pin,

®Remaove the master cylinder mounting bolts and take
off the cylinder,
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Rear Master Cylinder Installation Notes

olf the orake pedal shaft is removed from the bracket,
wipe the old grease off the shaft and apply a grease to
the shaft,

olf the push rod clevis nut or locknut was loosened,
adjust the clevis position to obtain the correct pedal
position,

CTo adjust the clevis position so that the push rod
protrusion is 4 — 5 mm below the clevis nut, the pedal
position will be the correctly.

Push Rod Protrusion

A 4 —5mm

Pedal Position

A. Level with top of footpeg.

NOTE

OHf the correct pedal position cannat be obtained by
adfusting the push rod clevis, the pedal may be
deformed or incorrectly installed.

CAfter adjusting the clevis, tighten the locknut to the
specified tarque (see Exploded View).

eTighten the rear master cylinder mounting bolts to the
specified torgue (see Exploded View),

elUse a new flat washer on cach side of the brake hose
fitting, and tighten the banjo bolts to he specified
torguc (see Exploded View). Be sure that the metal
pipe is properly fitted into the U-shaped notch in the
master cylinder,

o(nstall the brake pedal to the pedal shaft aligning the
marks on the pedal and shaft,

A, Align marks.

oCheck and adjust the rear brake light switch (see
Electrical System chapter).

®Bleed the brake line after master cylinder installation.

eCheck the brake for weak braking power, brake drag,
and fluid leakage.

Front Master Cylinder Disassembly

oPull back the dust caver, and remove the banjo bolt to
disconnect the upper brake hose from the master
cylinder. There is a flat washer on each side of the
hose fitting, Immediately wipe up any brake fluid that
spills,

®Remove the reservoir cap and diaphragm, and empty
out the brake fluid.

®Remove the locknut and pivot bolt, and remove the
brake lever,

®5lide the dust cover out of place.

®Remove the retainer with circlip pliers and puli out the
piston with the secondary cup, and take off the
primary cup and spring.

CAUTION!

Do not remove the secondary cup from the piston since
removal will damage it




Front Master Cylinder

1. Primary Cup
2. Secondary Cup
3. Piston

Front Master Cylinder Assembly Notes

eBefore assembly, clean all parts including the master
cylinder with brake fluid or alcohol, and apply brake
fluid to the parts removed and to the inner wall of the

cylinder.
[ERA]

“Use only brake fluid, isopropyl alcohol, or ethyl
alcohol, for cleaning brake parts. Do not use any other
fluid for cleaning these parts. Gasoline, motor oil, or
any other petroleum distillate will cause deterioration
of the rubber parts. Oil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the disc brake.

eTighten the brake lever pivot bolt and tighten the
locknut to the specified torque (see Exploded View).
olise a2 new flat washer on each side of the brake hose
fitting, and tighten the banjo boit to the specified
torque {see Exploded View).

#Bleed the brake line after master cylinder instatlation,

eCheck the brake for weak braking power, brake drag,
and fluid leakage.

Rear Master Cylinder Disassembly

eRemove the retainer with circlip pliers, and pull out the
piston stop and push rod, as a set. Then remove the
piston and secondary cup, and the spring and primary

cup.
{L:Aunon |

CDo not remove the secondary cup from the piston sinee
removal will damage it.
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Rear Master Cylinder

4. Brake Hose
5. Retainer
6. Push Rod

1. Primary Cup
2, Secondary Cup
3. Piston

®Remove the retainer with circlip pliers and pull out the
brake hose connector and O-ring from the master
cylinder,

Rear Master Cylinder Assembly Notes

®Before assembly, clean all parts including the master
cylinder with brake fluid or alcohol, and o apply brake
fluid to the parts removed and to the inner wall of the
cylinder.

CAUTION

OUse only brake fluid, isopropyl alcohol, or ethyl
alcohol, for cleaning brake parts, Do not use any other
fluid for cleaning these parts. Gasoline, motor oil, or
any other petroleum distillate will cause deterioration
of the rubber parts. Oil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the disc brake.

Master Cylinder Inspection
{Visual inspection)

®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.

*|f 3 cup is worn, damaged, softened (rotted), or swollen,
reptace it,

»|f fluid leakage is noted at the brake lever, the piston
assembly should be replaced to renew the cup.

®{heck the dust covers for damage.

#[f they are damaged, replace them.

®Check that the relief and supply ports are not plugged.

#lf the small relief port becomes plugged, the brake pads
will drag on the disc. Blow the ports clean with
compressed air,

eCheck the piston return springs for any damage,

*|f the spring is damaged, replace it.
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Front and Rear Master Cylinders
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Return Spring
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Piston
Secondary Cup
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Calipers

Caliper Removal

#Remove the caliper mounting bolts and take the caliper
off the disc.

A, Caliper Mounting Bolts




Caliper Installation Notes

®Tighten the caliper mounting bolts to the specified
torque {see Fxploded View).

oCheck the brake for weak braking power, hrake drag,

and fluid leakage.
WARNING

CDg not attempt to drive the motorcycle until a full
brake lever or pedal is obtained by pumping the brake
lever or pedal until the pads are against the disc., The
brake will not function on the first application of the
lever or pedal if this is not done,

Caliper Disassembly Notes

®|f the caliper is Lo be disassembled after removal and if
compressed air is not available, remove the piston using
the following two steps befare disconnecting the brake
hase from the caliper,

SRemove the pads.

OPump the brake lever or pedal to remove the caliper
piston.

Olmmediately wipe up any brake fluid that spills.

®Remove the brake hose banjo bolt and disconnect the
hose from the caliper. There is a flat washer on each
side of the hose fitting, Immediately wipe up any
brake fluid that spills.

®l)sing compressed air, remove the piston.

<Cover the caliper opening with a clean, heavy cloth,

“Remove the piston by lightly applying compressed air
to where the brake line fits inzo the caliper,

CTo 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.

Piston Removal

2. Cloth

1. Apply compressed air.
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Caliper Assembly Notes

®Before assembly, clean all parts including the caliper
with brake fluid or alcohol, and apply brake fluid to
the parts removed and to the inner wall of the caliper
cylinder,

CAUTION

OExcept for the disc pads and disc; use only disc brake
fluid, isopropyl alcohol, or ethyl alcohol, for cleaning
brake parts. Do not use any other fluid for cleaning
these parts. Gasoline, motor oil, or any other
petroleum distillate will cause deterioration of the
rubber parts. OQil spilled on any part will be difficult to
wash off completely, and will eventually deteriorate
the rubber used in the disc brake.

®Apply a thin coat of PBC (Poly Butyl Cuprysil) grease
10 the caliper holder shafts and holder holes, (PBCisa
special high temperature, water-resistant grease).

®install the anti-rattle spring in the calipers as shown.

A, Anti-rattle Spring

®(onncct the brake hose to the caliper putting 2 new
flat washer on each side of the brake hose fitting.
Tighten the brake hose banjo bolt to the specified
torque (sec Exploded View).

®B|eed the brake line after caliper installation.

Fluid Seal Damage
The fluid seal around the piston maintains the proper

pad/disc clearance. |f this seal is not satisfactory, pad

wear will increase, and constant pad drag on the disc wili

raise brake and brake fluid temperature.

®Replace the fluid seals under any of the following
conditions: (a) fluid leakage around the pad; (b) brakes
overheat; (c) there is a large difference in left and right
pad wear, {d] the seal is stuck to the piston. |f the
fluid seal is replaced, replace the dust seal as well,
Also, replace all seals every other time the pads are
changed.
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Caliper
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1. Caliper 6. Piston

2. Brake Pad 7. Anti-Rattle Spring
3. Brake Pad 8. Dust Seal

4, Caliper Holder 9. Fluid Seal

5. Dust Cover 10. Friction Boot

Dust Seal and Cover Damage

eCheck that the dust seals and covers are not cracked,
waorn, swollen, or otherwise damaged.

w{{ they show any damage, replace them.

Piston and Cylinder Darnage

®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 shafts, [f the body does not slide smoothly, cne
pad will wear more than the othcr, pad wear will in-
crease, and constant drag on the disawill raise brake and
brake fluid temperature.

oCheck to see that the caliper holder shafts are not
badly worn or stepped, or the rubber friction boots are
not damaged.

*|f the rubber friction boots are damaged, replace the
rubber friction boots, and the caliper holder.

Pad Remmoval

®Rcmove the caliper. The brake hose disconnection is
not required.

®Take the pistonside pad oul of the caliper holder,

®Push the caliper holder forward the piston, and then
remove the pad from the caliper holder shafts.

A, Pad B. Caliper Holder

Pad Installation Notes
e®Befare installation, clean the pads with a high flash

point solvent.
WARNING

OWhen handling the disc pads or disc, be careful that no
dise brake fluid or any oil gets on them. Clean off any
fluid or oil that inadvertently gets on the pads or disc
with a high ftash-point soivent. Do not use one which
will leave an oily residue. Replace the pads with new
ones if they cannot be cleaned satisfactorily,

ePush the caliper piston in by hand as far as it will go,
and then install the pads.



Lining Wear

®Check the lining thickness of the pads in each caliper,

*[{ the lining thickness of either pad is less than the
service limit, replace both pads in the caliper as a set.

Brake Pad

1. Lining Thickness
2. Service Limit

Pad Lining Thickness

Standard 5 mm
Service Limit 1 mm
Discs

Disc Removal
®Rcmove the front or rear wheel,
®Remove the disc mounting Allen bolts and take off the

disc.
(G

Do not lay the wheel down on one of the discs. This
can damage or warp the disc. Place blocks under the
whee| 50 that the dises do not touch the ground.

Disc Instaffation Notes
®The minimum thickness of the disc is marked on the
disc. Install the disc with the marked side facing out.
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A Minimum Thickness Marking

®Tighten the disc maunting Allen bolts to the specified
torgue (see Exploded View).

Disc Wear

®)leasure the thickness of each disc at the point where
it has worn the most.

*Replace the disc if it has worn past the service limit.

Disc Wear Measurement

1. Brake Disc
2. Measuring Area

Front Disc Thickness

Standard 48 — 5.1 mm
Service Limit 45 mm

Rear Disc Thickness
Standard 68 —7.1mm
Service Limit 6.0 mm

Disc Warp

®Ser up a dial gauge against the disc at the point as
shown in the figure, and measure disc runout.

*If runout excceds the service limit, replace the disc.



11-14 BRAKES

Disc Warp Measurement

1. Brake Disc
2. Measuring Area

Disc Runout

Standard Under 0.15 mm
Service Limit 0.3 mm
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Brake Hoses
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Brake Hose [nspection

The high pressure inside the brake line can cause fluid
to leak or the hose to burst if the line is not properly
maintained.
®Bend and twist the rubber hose while examining it.
*Replace it if any cracks or bulges are noticed.

Brake Hose Replacement

ePump the brake fluid out of the line as explained in the
Brake Fluid Changing,

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 cvlinder and
the reservoir, loosen the clamps at both ends of the
hose, and take off the hose.

®install the new brake hose in its place putting a new
flat washer on each side of Lhe brake hose fitting.
eTighien the brake hose banjo bolts to the specified
torgue (see Exploded View).
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: Non-permanent Locking Agent
: Molybdenum Disulfide Grease

11 N-m (1.1 kg-m, 95 in-lb}

12 N-m {1.2 kg-m, 104 in-lb)
14 N-m (1.4 kg-m, 10.0 ftdb)
18 N-m (1.8 kg-m, 13.0 ft-lb)
20 N-m (2.0 kg-m, 145 ft-b}

: 30 N-m {3.1 kg-m, 22 ft-lb)
: 53 N-m (6.4 kg-m, 39 ft-lb)
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Standard

Front Fork:

Air Pressure

Fork Qil: Viscosity
Amount/Side

50 kPa (0.5 kg/cm?, 7.1 psi}

Usable Range: 40 — 60 kPa (0.4 — 0.6 kg/cm?*, 5.7 — 8.5 psi)
SAE10W20

39125 mL

Damping Force

Shock Absorber Qil:
Viscosity
Oil Capacity/Side
Air Chamber Capacity/Side

Oil Level 160 2 mm (Fully compressed)
Rear Shock Absorbers:
Alr pressure 150 kPa (1.5 kg/fcm?, 21 psi)

Usable Range: 150 — 250 kPa (1.5 — 2.5 kg/cm?, 21 — 36 psi)
Nao. 2 of 4 positions

SAEBW
230 mL
160 mL
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Special Tools
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Along with common hand tools, the following
more specialized tools are required for complete
suspension servicing.

Front Fork Cylinder Holder Handle: 57001-183

Adapter: 57001-10567
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Bearing Driver Set: 57001-1129

Fork Quter Tube Weight: $7001-1218

Fork OQil Seal Driver: 57001-1219

Socket Wrench Holder: 57001-1225
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Front Fork
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Air Pressure Adjustment

®Put the motorcycle on its center stand, and raise the
front wheel off the ground using a jack or other
suitable stand under the engine,

®Check and adjust the air pressure when the front fork is
cold (room temperature).

NOTE

CDo not use tire gauges for checking tha air suspension’s
air prassure.  They may not indicate the correct
pressure because of air leaks that occur when the gauge
is applied to the valve.

ClLower air pressure is for comfortable riding, but it
should be increased for high speed riding, or riding on
bad roads,

CAUTION

Clnject air little by little so that air pressure does not rise
rapidly, Air pressure exceeding 250 kPa {2.50 ka/em?,
36 psi) may damage the oil sesl.

CBe sure to adjust the air pressure within the usable
range. Pressure too high or too low can produce a
hazardous riding condition.

C0nly air or nitrogen gas can be used. Never inject
oxygan or any kind of explosive gas.

“Do not incinerate the front fork.

“Do not remove the springs and rely on compressed air
only. Corract springs must be used in this suspension
system, Use without springs can lead to a condition
causing accident and injury.

AL Air Valve

Front Fork Air Pressure
50 kPa {0.5 kg/cm?, 7.1 psi)

40 — 60 kPa (0.4 — 0.6 ka/em?,
5.7 — 8.5 psi)

Standard:
Usable Range:
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Fork Oil Change

®Remove the front fork legs.

eRemove the cap, retaining ring, and top plug from the
fork leg.

®Pushing the top plug down, remave the retaining ring.

. | . i Ay o
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B. Retaining Ring

A. Top Plug

oPyll out the collar, oil filter, and spring,.

®Pour out the fork oil into a suitable container, pumping
as necessary to empty out all the oil.

®Pour in the specified type and amount of oil.

ePump the fork enough times to expel the air from the
upper and lower chambers.

®With the fork fully compressed and held upright, insert
a tape measure or rod in the inner tube, and measure
the distance from the top of the inner tube to the oil.

*|f the oil is above or below the specified level, remove
or add oil and recheck the oil level.

Fork Oil Level Measurement

oil
Level
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{CAUTION

OThe operation of air front forks is especially dependent
upon correct oil level. Higher level than specified
may cause oil leakage and seal breakage. So be sure to
maintain the specified level,

einspect the O-ring on the top plug, and replace it with
anew one if it is damaged.

®install the spring, oil filter, and collar. The spring
must be installed with the small diameter end of it
down.

®install the top plug with the retaining ring. [nstall
the cap.

®Change the oil of the other fork leg in the same
manner.

Fork Oil
Viscosity SAE10W20
Amount per side
When changing oil: 330 mL
After disassembly and
completely dry: 391 +25 mL

Level 160 2 mm
{fully compressed)

Front Fork Removal (each fork leq)
®Release the air pressure from the fork,
#Remove the following.
Front Wheel
Front Fender
Fairing
®Remaove the caliper from the fork leg to be remaved,
and rest the caliper on some kind of stand so that it
doesn't dangle.
®_oosen the upper and lower fork clamp bolts.
eHolding the connecting pipe, work the fork leg down
and out of the stem head and connecting pipe with a
Iwisting motion,

C. Connecting Pipe
D. Retaining Ring

A. Upper Clamp Bolt
B. Lower Clamp Bolts

sRemove the connecting pipe retaining ring toward the
fork leg top, and slide the fork leg off the stem base.

eStick a piece of tape over the air hole to keep the ail
from running out of the fork.

Front Fork Instaffation Notes feach fork leg)

®Route the control cables, clutch and brake hases, and
electrical wirings correctly.

®The connecting pipe is between the stem head and the
retaining ring on the fork leg.

®|nstall the fork leg so that the top of the inner tube is
aligned with the upper surface of the stem head.

A. Inner Tube Top B. Upper Surface of Stem Head

®Tighten the upper and lower clamp bolts to the spe-
cified torque (sec Exploded View).
eAdjust the front fork air pressure.

Fork Leg Disassembly

®Remove the cap, retaining ring, and top plug.

CPushing the top plug down, remove the retaining ring.
oPull out the collar, oil filter, and spring.

A, Collar B. Oil Filter

C. Spring



®Pour out the fork oil into a suitable container.

eRemove the axie clamp bolt and nut if it is the right
fork leg.

eStop the cylinder from turning by using the front fork
cylinder holder handle and adapter (special tools).
Unscrew the Allen bolt and take the bolt and gasket
out of the bottom of the outer tube.

Front Fork Cylinder Removal

! \_I
I

1. Front Fork Cylinder Holder Handle: 57001-183
2. Adapter: 57001-1057
3. Front Fork Cylinder

®Remove the cylinder unit and the short spring from the
top of the front fork tube.

®Separate the inner tube from the outer tube.

SRemove the dust seal and retainer from the outer tube
top.

SMount the weight (special tool) on the top of the outer
tube, by fitting the step of the weight to the top corner
of the outer tube,

CHolding the inner tube by hand in a vertical position,
stroke the outer tube several times and pull it down.

e .ﬂ_‘!?

»

A. Fork Quter Tube Weight: 57001-1218

ORemove the oil seal, washer, and outer tube guide bush
from the inner tube,

A. Inner Tube Guide Bush

SUSPENSION 12-7

C. Washer

B. Outer Tube Guide Bush  D. Qil Seal

eoThere is the cylinder base, valve, and spring at the
outer tube bottom,

C. Spring

A. Cylinder Base
B. Valve

Fork Leg Assemnbly Notes

®Inspect the guide bushes (see Guide Bush [nspection),
and replace them with new ones if necessary,

®heck the top plug O-ring for damage. Replace it with
new one if damaged.

®Apply a non-permanent locking agent to the threads of
the Allen bolt, Tighten the Allen bolt to the specified
torque {see Exploded View)}, using the front fork
cylinder holder handie and adapter {special tools) to
stop the cylinder from turning.

else the fork oil seal driver (special tool) to install
the guide bush and the oil seal in the front fork.

Clnstall the guide bush (with a used guide bush or
washer on it} by tapping the used guide bush or washer
with the driver untit it stops, The slit of the bush must
be faced toward the left or right.

®|f the drain screw was removed, check the gasket for
damage, Replace the damaged gasket with a new one.
Beforc installing the drain screw, apply a non-
permanent locking agent to the threads of the screw,
and tighten the screw securely.

®Paur in the type and amount of fark oil specified and
adjust the oil level,

®install the long spring with the smal! diameter end of it
down.
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Guide Bush Installation

1. Driver: 57001-1219

2. Used Guide Bush

3. Slit (toward the left or right)
4. New Guide Bush

5. Tap

inner Tube Inspection

®Visually inspect the inner tube, and repair any damage.

®Nicks or rust damage can sometimes be repaired by
using a wetstone to remove sharp edges or raised areas
which cause seal damage.

*|f the damage is not repairable, replace the inner tube.
Since damage to the inner tube damages the oil seal,
replace the oil seal whenever the inner tube is repaired
or replaced.

CAUTION

CIf the inner tube is badly bent or creased, replace it.
Excessive bending, followed by subsequent straight-
ening, can weaken the inner tube,

Guide Bush Inspection
oVisually inspect the guide bushes.
*Replace them if necessary.

Qit Seal and Dust Seal Inspection

®inspect the oil seal and dust seal for any signs of
deterioration or damage.

#Replace them if necessary. Replace the oil seal with a
new one whenever it has been removed.
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Rear Shock Absorbers

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

Air Pressure Adjustment

®Put the molorcycle up on its center stand to raise the
rear whee! off the ground.

eCheck and adjust the air pressure when the rear shock
absorbers are cold (room temperature).

NOTE

ODo not use tire gauges for checking air pressure. They
may not indicate the correct air pressure because of air
leaks that occur when the gauge is applied to the valve.

ol ower air pressure Is for comfortable riding for an
average-built rider with no accessories. Ordinarily, the
heavier the total load becomes, the higher the air
pressure should be set.

CAUTION

Clnject air little by little so that air pressure does not rise
rapidly. Air pressure exceeding 500 kPa (5.0 kg/cm?,
71 psi) may damage the oil seal.

CBe sure to adjust the air pressure within the usable
range, Pressure too high or too low can produce a
hazardous riding condition,

COnly air or nitrogen gas can be used. Never inject
oxygen or any kind of explosive gas.

CDo not incinerate the rear shock absorber,

AL Air Valve

Rear Shock Absorber Air Pressure

Air Pressure

Usable Range Setting Load Road
kPa {kgicm?®, psi)

150 (1.5, 21} Soft Light Good

250 (2.5,36) Hard Heavy Bad




NOTE

CThe recommended air pressure is 150 kPa (1.5 kg/cm?,
217 psil for average rider with no accessories.

Damping Force Adjustment

®Turn the adjusters to the desired number until you feel
a click. The numbers on the adjuster show the setting
position of the damper,

®Be sure to turn both adjusters to the same setting
position.

B. Position Number

A. Damper Adjuster

Ol both adjusters are not adjusted equally, handiing
may be impaired and a hazardous condition may
result,

NOTE

oThe damping force can be feft soft for average riding.
But it should be adjusted harder for high speed riding,
or riding with a passenger. If the damping feels too
soft or too stiff, adjust it in accordance with the
following table:

CThe recommended setting position is the No. 2 position
for one rider with no accessories.

Damper Force

Setting | Damping

Position Force Setting | Load |Road | Speed

Soft | Light |Good | Low

LI

Stronger | Hard | Heavy| Bad | High

& |wraf—

Rear Shock Absorber Removal

®5upport the motorcycle on its center stand.
®Rclease the air pressure from the rear shock absorbers,

SUSPENSION 12-9

eRemove the following,
Travel Trunk and Bracket
Rear Seat
Saddlebags and Brackets
®Remove the nuts and bolt holding the rear shock
absorbers.
®Pull the shock units off their mounting studs and dis-
connect the air hose from the oil separator. Plug the
hase fitting hale on the right shock unit to keep the oil
from running out of the unit,

A. Disconnect this hose.

olf the oil separator and air valve are to be remaoved,
remove the following.
Fairing
Dummy Tank Cover
Front Seat

B. Air Valve

A. Qil Separator

NOTE

ODo not compress only one of the shock units. If thisis
done, the damper oil may flow out through the con-
necting hose to the other shock unit, and the oil levels
will change.

CAfter removal, place the shock units so that the correct
side is up. [If they are left upside down or in other
incorrect condjtions, the oil in the shock unit may flow
through the connecting hose and the oil level may
change.
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Placing Methods of Rear Shock Absorbers

{A) GOOD: Correct side up.

o

{B} GOOD: Top is higher,

Rear Shock Absorber Installation Notes

®Before installing the rear shock absorbers, connect the
air hose from the oil separator if it was disconnected.
Tighten the hose fitling to the specified torque {see
Exploded View).

®|nstail each shock unit with the damper adjuster faced
oul.

Rear Shack Absorber Installation

—
(A -

5

A, Front

(C) BAD: Upside down.

(D} BAD: Top is lower.

Bottom

(E) BAD: Oil flows,

®install the shock absorber mounting nuts and bolt.
Each nut has a large flat washer, and each upper nut
has lockwasher additionally.

®Tighten the mounting nuts and bolt to the specified
lorque {see Exploded View),

®Adjust the air pressure and damping force.

Rear Shock Absorber il Filling

eDisconnect the air hose from the shock unit.

oFill the shack unit with the specified oil from the hose
fitting hole,

Shock Absorber Oil [per one unit}
Oil Viscosity: SAESW
Oil Capacity: 230 mL
Air Chamber Capacity: 160 mL



1. Hose Fitting Hole: Fill the shock unit with the
specified oil,

®Drain the oil until the removed oil volume comes to the
specified air chamber capacity,

2. Removed Qil

®5top to remove the ail when the removed oil volume
becomes equal to the specified air chamber volume.
CThe shock unit should have a specified amount of oil,

Y

3. Removed Oil (equal to air chamber voiume)
4. Specified Air Chamber Capacity
5. Specified Oil Capacity

a”
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Rear Shock Absorber Inspection

®Since the rear shock absorbers are sealed units which
cannot be disassembled, only external checks are
necessary,

*|f one unit is damaged, replace both shock absorbers as
a set. If only one unit is replaced and the two are not
balanced, motorcycle instability at high speeds may
result,

®Check the rubber bushings,

#Replace any that are worn, cracked, hardened, ar
otherwise damaged.

Rear Shock Absorber Rubber Bushings

1. Rubber Bushings

Rear Shock Absorber Scrapping
®Befaore a rear shock absorber is scrapped, release any air
pressure and oil completely by removing the air hoses.

WARNING I

<Do not incinerate a shock absorber without first
removing the air hose or it may explode.

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

Swing Arm

---------- R L R R T LR YT

Swing Arm Removal
eRemave the following.
Travel Trunk and Bracket
Saddiebags and Brackets
Rear Wheel
Final Gear Case
eRemove the mounting bolt from the lower end of the
right shock absorber.
oFrec the brake hosc from the clamps on the swing arm.
oPry off the swing arm pivot caps.
®Unscrew the Allen bolts to remove the shaft retainers
an both sides.
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B. Bolts

A. Retainer

eWhile holding the swing arm, pull out the swing arm
shafts using a suitable bolt or screw,

A. A Suitable Bolt or Screw
B. Swing Arm Shaft

oPull back the swing arm and take it off,

Swing Arm Installation Notes
fincluding Swing Arm Alignment)
#Grease the swing arm shaft holes with a molybdenum
disulfide grease and install the swing arm shafts,

A. Swing Arm Shaft Hole

B. Greasc,

®Align the swing arm as the following sequence.

olnstall the Jeft shaft retainer and tighten the Allen
bolts to the specified torque (see Exploded View).

Clnstall the spacer and right shaft retainer, Temporarily
tighten the retainer mounting Allen belts.

A. Spacer
B. Retainer

C. Adjuster
D. Lacknut

TScrew in the adjuster until it stops and tighten it to the
specified torque (see Exploded View),

OUsing the socket wrench holder (special tool), tighten
the adjuster locknut to the specificd torque (see
Exploded View) while keeping the adjuster from
turning.

A. Socket Wrench Holder: 57001-1225

2Tighten the right shaft retainer maunting Allen bolts to
the specified torque (sce Exploded View).

eMove the swing arm up and down to check for
abrormal friction, and push and pull it from side to
side to check for bearing play (sce Swing Arm Bearing
Inspection).
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Swing Arm Bearing Removal

oPull outl the greasc seals and tapercd roller bearing
inner races,

®Pull out the outer races of the tapered roller bearings
using the oil seal and bearing remaover (special tool: P/N
S7001-1058).

Swing Arm Bearing Installation

e ubricate the swing arm bearings before installation
(see Swing Arm Bearing Lubrication).

else the bearing driver sel (special tool: P/N 57001 -
1129) to press in the tapered roller bearing outer races
and grease seals,

®|nsiall the new grease seals, smearing them with a thin
coat of molybdenum disulfide grease.
®|nstall the swing arm.

Swing Arm Bearing Inspection

®Remove the rear wheel, both rear shock absorbers, and
final gear case.

eMove the swing arm up and down to check for
abnormal friction, and push and pull it from side to
side to check far bearing play.

*|f abnormal friction is feit, the bearings are damaged.
Replace both left and right bearings and grease seals,

*The play developed during use may indicate bearing
damage. In this case, remove the swing arm and inspect
the bearings. Replace both left and right bearings if
onc of the bearings is damaged.

Swing Arm Bearing [.ubrication

®Remove the swing arm, and remove the grease seals
from both sides of the swing arm,

e(Clcan out the old grease from the bearings, and apply a
molybdenum disulfide grease to them,
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-

. LH Switch Housing
. RH Switch Housing
. Ignition Switch

W Mo

A 1 Adhesive Agent
L : Non-permanent Locking Agent
M : Molybdenum Disulfide Grease

T1: 11 N-m (1.1 kg-m, 95 in-Ib)
T2: 27 N-m (2.8 kg-m, 20 ft-lb)
T3: 42 N-m (4.3 kg-m, 31 ft-Ib)
T4: 44 N-m (4.5 kg-m, 33 ft-Ib)
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Special Tools
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Along with common head tools, the following more
specialized tools are required for complete steering

servicing.

Stem Bearing Driver: 57001-137

Adapter: 57001-1074

Bearing Puiler: 57001-158

Adapter: 57001-317

Driver Press Shaft: 57001-1075
Driver: 57001-1077

Driver: 67001-1106

oM ool
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Stem Nut Wrench: 57001-1100
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Steering Adjustment

When the stecring bearings are properly adjusted, the
nandlebar will turn freely from side to side with no
looseness of the steering stem within the frame. In other
words, 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
applied or when the motorcycle is ridden over a
pothole,

2. The handlebars seem to vibrate more than normal.

Steering Inspection

®Set the motorcycle on its center stand,

eUse a jack under the engine to lift the front wheel off
the ground.

Checking for steering too tight:

®\With the front wheel pointing straight ahead, alter-
nately nudge cach end of the handlebar. The front
wheel should swing fully left and right from the force
of gravity until the fork hits the stop.

*|f the wheel binds or catches beforc the stop, the
steering is too Light.

NOTE

OThe wires and cables will have some effect on the
mation of the fork which must be taken into account,
Be sure the wires and cables are properly routed.
OThe bearings must be in good condition and properly
lubricated in order for any test to be valid,

Checking for steering too loose:

e5tand in front of the motorcycle and grasp the lower
ends of the fork near the axle,

®Fee| for steering looseness by pushing and pulling the
forks.

*|f you feei looseness, the steering is too loosc,

Steering Adjustment
85¢t the motorcvcle up on its center stand,
eRemaove the following parts,
Dummy Tank Cover
Battery
Stem Head Cover
Fairing
®Loosen the front fork lower clamp bolts and stem head
nut.
eUsing a jack under the engine, lift the front wheel off
the ground.
®oosen the stem locknut ail the way with the stem nut
wrench (special tool),

A, Stem Head Nut  C. Stem Nut Wrench: 57001-1100
B. Stem Locknut

®|f the steering i1s too tight, loosen the stem locknut a
fraction of a turn; if the steering is too loose, tighten
the focknut a fraction of a turn, Turn the locknut 1/8
turn at a time maximum,

®Tighten the steering stem head nut 10 the specified
torque (see Exploded View).

oTighten the front fork lower clamp bolts to the spe-
cified torque (sec Exploded View in Suspension
chapter},

®Check the sicering again.

*|f the steering is still too tight or too loose, repeat the
adjustment,

®|nstall the removed parts.
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Handlebar

................................ SYPSATEemEEEssEeueransnpERRpsRT R R RS RN

Handlebar Removal

sRemove the handle grip bars.

oRemove the clutch and front brake master cylinders
with their hoses connected by taking out the clamp
bolts, and Iet them hang free.

<Open the handiebar switch housings by taking out their
screws, and let them hang free.

cRemove the grip bars by taking out the caps and Allen
bolts.

A, Handle Grip Bar C. Weight
B

. Cap

eRemove Lthe handlebar,

ORemove the straps to free the cables and wires from the
hand!ebar.

ORemove the stem head cover by taking out the screws.

ORemove the handlebar by taking out the clamp balts,
stem head cover bracket, and clamps.

A, Handlebar
B. Clamps

C. Clamp Bolts
D. Stem Head Covcer Bracket

STEERING 135

Handlebar Installation Notes
finciuding Handlebar Position Adjustment)
eHandlebar position can be adjusted to change height, to
be inclined the handlebar forwards and backwards, and
to be bent the grip bars inwards and outwards.

CWhen adjusting bandlebar peosition cut of the standard,
always check that the handlebar does not contact the
fairing or windshield, by turning the handlebar te
either side. Hf the handlebar contacts anything, the
handtebar position must be adjusted again.

®To set the handlebar into the standard position,
obscrve the following,

OAlign the angle of the handlebar with the angle of the
front fork,

A, Parallel

CAlign the marks on the handlebar and the handle grip
bars.

A Marks
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®lnstall the handlebar clamps with the arrow marks on
them pointing forward,

®Tighten the front clamp bolts first, and then the rear
clamp bolts to the specified torque {see Exploded
View}. There will be a gap at the rear part of the ¢clamp
after tightening.

A, Arrow
B. No Gap

C. Even Gap

®Tighten the handle grip bar Allen bolts to the specified
torque (see Exploded View).

®Apply a non-permanent locking agent to the threads of
the screws, and instal| the weights with them,

®Route tihe cables and wires correctly, The cables and
wires must not hinder handlebar movement,

®The upper or lower half of the switch housings has a
small projection. Fit the projection into the small hole
in each handile grip bar.

B. Hole

A, Projection

#Check and adjust the following.
Throttle Grip
Choke Cabie
Front Brake
Clutch
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Steering Stem and Bearings
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Steering Stem and Bearing Removal
eRemove the following parts.
Handlebar
Fairing
Dummy Tank Cover
Battery
Front Wheel
Front Fork Legs
8Remove the mounting bolts, free the brake hose joint
from the stem base, and remove the front brake
assembly as a set.
eRemove the stem head nut, and take off the flat
washer, stem head, and lockwasher,
®Pysh up on the stem base, and remove the steering stem
locknut with the stem nut wrench {special tool: P/N
57001-1100), then remaove the steering stem and stem
base (single unit).
®Remove the stecring stem cap and upper tapered roller
bearing inner race and O-ring.
®To remove the outer races pressed into the head pipe,
install the stem bearing remover (special tool) as shown
below, and hammer the stem bearing remover to drive
it out.

NOTE

CIf efther steering stem bearing fs damaged, it is
recammended that both the upper and lower hearings
fincluding outer races) should be replaced with new
ones,

Outer Race Removal

1. Stem Bearing Remover: 57001-1107

eRemove the lower inner race (with its grease seal}
which is pressed onto the steering stem, with the
bearing puller and adapter {special tools).



A. Bearing Puller: 57001-158
B. Adapter: 57001317
C. Bearing Inner Race

Steering Stem and Bearing Installation Notes

®Apply grease to the outer races, and then drive them
into the head pipe using the drivers and the driver press
shaft (special tools).

Quter Race Installation

1. Driver Press Shaft: 57001-1075
2. Driver: 57001-1106
3. Driver: 57001-1077

®Apply grease to the tapercd roller bearing, and drive it
onto the steering stem using the stem bearing driver
and adapter (special toals),
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A, Stem Bearing Driver: 57001-137
B. Adapter: 570071-1074

®| ubricate the steering stem bearings with grease.
®install the stem locknut so that the stepped side faces
down,

A, Stepped Side B. Cap

®If the stem bearing outer races was reinstalled, perform
the following four steps to settle the bearings in place.
OUsing the stem nut wrench, tighten the stem locknut to
39 N-m (4.0 kg-m, 29 ft-b) of torque. (To tighten the
steering stem locknut to the specified torgue, hook the
wrench on the stem locknut, and pull the wrench at the
hole by 215 N (22 kg) force in the direction shown.)

Torquing Stem Locknut

180 mm

1. Stem Nut Wrench: 57001-1100
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cCheck that there is no play and the steering stem turns
smoothly without rattles, |f not, the stcering stem
bearings may be damaged.

CAgain back out the stem locknut a fraction of a turn
until it turns lightly,

OTurn the stem locknut lightly clockwise until it just
becomes hard tc turn, Do naot overtighten, or the
steering will be too tight.

®Route the cables and wires correctly. The cables and
wires must not hinder handlebar movement,

eCheck and adjust the steering after instaliation.

Steering Stern Bearing Inspection
and Lubrication

eUsing a high flash-point solvent, wash the upper and
lower tapered roller bearings in the cages, and wipe the
upper and lower outer races, which arc press-fitted into
the frame head pipe, clean of grease and dirt,

eVisually check the outer races and the rollers.

*Replace the bearing assemblies if they shown wear or
damage.

ePack the upper and lower tapered roller bearings in the
cages with grease, and apply a light coat of grease to the
upper and lower outer races.

B. Grease Seals

A, Taper Roller Bearings

Grease Seal and O-ring Inspection

®\/sually inspect the grease scal and O-ring for any signs
of deterioration or damage.

*Replace the grease scal, Oring, or bearing (assembled
with grease scal) it it shows any signs of damage.

A. O-ring

Steering Stem Warp

®Whencver the steering is removed, or if the steering
cannot be adjusted for smooth action, check the
stecring stem for straightness,

*|f the steering stem shaft is bent, replace the steering
stem,
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1. Relay Assembly
2. Turn Signa! Control Unit
3. Reserve Lighting Device
4, Power Amplifier

A : Adhesive Agent
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5. Trunk Room Light

6. Trunk Room Light Switch

7. Turn Signal Relay

8. Starter Motor Relay
2. Relay Assembly
10. Radio Antenna

11. Side Stand Switch

G : Grease

L : Non-permanent Locking Agent

T1:57 N-m {5.8 kg-m, 42 ft-lb)
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Fairing

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

Fairing Removal
®Rcmove the windshield as the following sequence.

A. Rear View Mirrors C. Screws
B. Windshield Cover

A, Windshield C. Remove this screw,
B. Loosen these screws,

eRemove the fairing outer covers.

A. Air Ducts

®Remove the headlight unit with the remote cable.
CTo free the remote cable from the fairing inner cover,

remove the headlight beam adjuster and cable
A. Headlight Cover B. Screws mounting nut.
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A. Headtight Unit
B. Remote Cable
C. Adjuster

D. Mounting Bolts
B. Screw
F. Cable Mounting Nut

A. Air Hoses

e®Remove the speakers and meter assembly,

e

D

A. Inner Cover B. Screws

A Speaker Cover C. Speaker

B. Allen Bolts D. Screws

eRcemove the electrical components from the fairing
bracket.

A. Meter Assembly

B. Mounting Nuts

®Remove the fairing inner covers,

OTo remove the right inner cover, free the suspension
air hoses from the cover,

A. Speaker Housing B. Bolts
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A. Turn Signal Control Unit
B. Reserve Lighting Device

eRemove the radiator shoulder covers.

A. Power Amplifier

A. Radiator Shoulder Cover B. Screws

e#Rcemove the fairing inside covers,

A. Radiator Shoulder Cover B. Screws

A. Inside Cover B. Screws C Clamps eRemave the fairing bracket.
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A. Fairing Bracket B. Bolts A. Louver B. Arrow

®Be sure to cover the radio and cassette player with the
watertight scat.

A. Fairing Bracket B. Bolts

®Remove the radiator frant cover, A. Watertight Seat B. Radio and Cassette Player

elnstall the windshield as the following.
oBefore installing the windshield on the fairing, route a
string around the groove of the seal trimming.

A. Radiator Front Cover B. Screws

A, Seal Trimming B. String

Fairing Installation Notes

®Route the cables, wirings, and hoses correctly,

o|f the ventilation louvers were remaoved, install them SPlace the windshield onto the fairing so that its dented
with the arrow pointing up. portions fit between the coliars and the fairing.
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Windshield Installation

1. Fairing 5. Mounting Bolts
2. Windshield Cover 6, Flanged Collar
3. Rubber Damper 7. Collar

4, Windshield 8. Bracket

SPull up the string which has been routed around the
groove of the seal trimming so that the upper end of
the trimming properly fits to the inside of the wind-
shicld.

B. Seal Trimming

AL String

{CAUTION

<Do not use any tools such as a screwdriver to prevent
the biack-printed area of the windshield from being
damaged.

OPress the seal trimming against the windhsield with
your fingers to make watertight contacts at them,
ofit the end trimmings onto the left and right ends of
the windshield lower portion,

CApply an adhesive agent to the area shown to fix the
end trimming onto the windshield cover trimming.

C. Adhesive Agent
B. Windshield Cover Trimming D. Clamp

A. End Trimming

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

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

Travel Trunk Removal Notes

eMove the travel trunk rearward as far as it will go, and
disconnect the wiring connectors from the trunk and
passenger switches.

B. Passenger Switches

A. Connectors

®Remove the wing screws at the bottom of the travel
trunk,
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Saddlebag Installation Notes
(including Tail End Alignment)
®Hook the saddlebag onto the saddlebag bracket, and
push in the focking pin.

A. Wing Screws

Travel Trunk Installation Note _ ]
oPlace the travel trunk on the bracket so that the A. Locking Pin B. Red Line
holders on its bottom fit into the bracket holes.

WARNING '

CWhen installing the saddlebags, be sure the locking pin
is all the way in. If you can see the red line on the
locking pin, it is not securely latched. Be sure the red
line is out of sight. Jf the saddlebag is not secure, it
could fall off while you are riding the motorcycie
possibly causing a crash.

A. Holders B. Holes

oAlign the tail ends of the rear fender rear and
saddlebags if the parts which relate to the tail end
alignment were handled.

Saddiebag Removal Note
#Remove the lid from the saddlebag, pull the knob and
unhoaok the saddlebag from the bracket.

A, Level B. Even Clearance
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Saddlebag Leg

. Mounting Bolt
. Saddlebag
Leg

. Bracket

. Adjuster

Nut

kU=

OLoosen the rear fender rear mounting bolts and slide it
‘A No Step back and forth to align the fender tail end with the
saddlebag end.

clooscn the saddlebag leg mounting bolts and nuts, turn
the adjusters to raise or lower them, and align the
saddlebag tail end with the fender tail end.

cSlide the saddlebag and equalize the left and right
saddlebag side clearances,

A. Rear Fendcr Rear Mounting Bolts

CTighten the bolts and nuts after adjustment,

Bracket Removal Notes

eRemove the travel trank bracket together with the
saddlebag brackets.

A. Saddlebag Leg Mounting Bolts oBefore removing the travel trank bracket, free the

antenna bracket from the trank bracket.

A. Travel Trank Bracket C. Antenna Bracket
A. Adjusters B. Nuts B. Saddlebag Bracket
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Bracket Installation Note ®sRemove the rear fender front.

®Tighten the rear shock absorber upper mounting nuts
to the specified torque (see Exploded View in the
Suspension chapter),

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

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

Front Fender Installation Note

®Install the front fender brace with the arrow pointing
forward,

A. Rear Fender Front B. Mounting Bolts

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

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

Seat Removal Note
e®Move the rear seat forward as far as it will go,

A. Frant Fender B. Brace C. Arrow

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

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

Rear Fender Removal Notes
®Remove the rear fender rear and its bracket,

A, Rear Seat B. Mounting Bolts

A. Rear Fender Rear C. Bracket
B. Fender Mounting Bolts  D. Bracket Mounting Bolts A. Front Seat B. Mounting Bolts
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...............................................................................

Rear Frame
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Rear Frame Removal Notes
#Before removing the rear frame, remove the fuel in the
fuel tank as possible using a suitable pump.
eRemove the rear shock absorbers. It is not required to
remove the air hoses from the shock absorbers.
eRemaove the following.
Travel Trank and Bracket
Saddlebags and Brackets
Rear Fender and Bracket
Mufflers
Seats
Rear Shock Absorbers
Sidc Covers
Foatboards and Bumpers

A. Footboard C. Mounting Bolts
B. Bumper

eHolding the fuel wank, remave the rear frame,

A. Rear Frame €. Damper Rubbers
B. Mounting Bolts

Rear Frame Instailation Notes

®Be sure to install the damper rubbers in place.

®Tighten the rear frame mounting bolts to the specified
torque (see Exploded View).

®Route the wirings and hoses correctly.
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There are numbers of important precauticns that are
musts when servicing electrical systems. Learn and
observe all the rules below,
cDo not reverse the battery lead connections. This

will burn out the diodes in the electrical parts,

CAlways check battery condition before condemning
other parts of an efectrical system, A fully charged
battery is a must for conducting accurate electrical
system tests.

OThe electrical parts should never be struck sharply, as
with a hammer, or allowed to fall on a hard surface.
Such a shock to the parts can damage them.

ZTo prevent damage to the audio system, do not
connect or disconnect the battery leads without
removing the 3A audio fuse in the fuse case.
oTo prevent damage to clectrical parts, do not dis-
connect the baitery leads or any other clectrical
connections when the ignition switch is on, or while
the engine is running.

CBecause of the large amount of current, never keep
the starter switch pushed when the starter motor
will not turn over, or the current may burn cut the
starter motor windings.

©Do not use a meter illumination bulb rated for other
than voltage or wattage specified in the wiring di-
agram, as the meter or gauge panel could be warped
by excessive heat radiated from the bulb,

OTake care not to short the leads that are directly
connected to the battery positive (+) terminal to the
chassis ground.

OTroubles may invoive one or in some cases all items,
MNever replace a defective part without determining
what CAUSED the failure. If the failure was brough
on by some other item or items, they too must be
repaired or replaced, or the new replacement will
soon fail again,

CMake sure all connectors in the circuit are clean and
tight, and examine wires for signs of burning, lraying,
etc, Poor wires and bad connections will affect elec-
trical system operation.

cElectrical Connectors

Female Connectors

AN

Male Connectors

y P

oColor Codoes:

BK Black

BL Biue

BR Brown

CH Chocolate

DG Dark green
G Green

GY Gray

LB Light blue

LG Light green
O Orange

P Pink

PU Purple

R Red

W White

Y Yellow

CMeasure coil and winding resistance when the part is
cold (at room temperature).
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154 ELECTRICAL SYSTEM 2G1200-A1 Audio System Wiring Diagram

Left Handlebar Switches

Votume Control
Switch

Auto Seek Switch/

Program Change

Switch

Muting Switch

Radio/Tape
Button

|
SUEETE
[
i3 ??%L
-f

Passenger Switches

Volume Central
Switch

I LI
R
BR
Q
G-
BL
GY
Y

Auto Seek Switch/
Frogram Change
Switch

< D4 B

|

p——
o
G[

Muting Switch

BL BL | S
GY GY

| a —
“"1 | —= —
—T

Radio/Tape
Button

5
-<
£

Left Handlebar Switches @

CB Channel
Select
Switch

O

A
Y

Gy
=R

CB Talk
Switch

i

Passenger Switches

G G ]
GY GY GY

Y
G
~—GY
—H“I
Fuse 3A
Fuse 1A

CB Channel
Salect
Switch

lq D>

CB Module

Ca Talk __E—-&-—

Switch




Speakers

Y

—{ e
e
e

W W

Y
L
WY
K/Y
BR /Y m
W/Y:
BK/

!

Right

Fuse 3A
Fuse 1A

| GY —
| GY/BK e W /B K
—T Left

AM/FM Antenna
(o]

BL 6P DIN Power

AM/FM Stereo Radio Amptifier
and Casserte Player

BL

BR
\4
=
=
z

BP DIN 8P DIN

T
i
CB Radio ; Helmet Sound System
{Optional} { {Optionai)
CB Antenna l
¢ >

i SP DIN
% |
q
|

| -

' 5P DIN
1P OIN l ’
i
— Al

—j- I NOTE
8P DIN |
' [ oCannectors @) through (D) are connected to
{ > C8 Control | the connectors of the same reference letter in
Unit the main wiring diagram.

5P DIN |
I
t
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Exploded View

¢ Non-permanent Locking Agent

L

T1:4.9 N-m (0.50 kg-m, 43 in-Ib)
T2: 9.8 N-m {1.0 kg-m, 87 in-lb)

T3: 14 N-m (1.4 kg-m, 10.0 ft-Ib)

T4: 25 N-m (2.5 kg-m, 18.0 ft-Ib}
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----------------------------------------------------------------------

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

Rated Output
Charging Voltage
Charging Amperage
Regulated Voltage

contained in the unit

35 A @7500 r/min {rpm), 135V
13.5 V Night @4000 r/min {rpm)
19 A Night @4000 r/min {rpm)
14,7 05 V

Item Standard Service Limit
Battery:
Type 12 V 20 Ah
Specific Gravity 1.280 @20°C (68°F)
Alternator: o
Type Three-phase AC, regulator and rectifier

Carbon Brush Length 16.5 mm 8 mm
Brush Spring Tension 310 — 430 g (with new brush) 210g
Rotor Coil Resistance 35—-500 —
Slip Ring Diameter 23 mm 22,2 mm
Ignition System:
lgnition Timing 10° BTDC @800 r/min {rpm}
Pickup Coil Resistance 360 — 440
lgnition Coil:
3-needle Arcing Distance 7 mm or more
Primary Winding Resistance 1.8-28¢%
Secondary Winding Resistance 10 — 16 kQ
Spark Plug:
Standard NGK DPRBEA-9 or ND X24EPR-U9
Option: Low Speed, Cold NGK DPR7EA-9 or ND X22EPR-U9
High Speed NGK DPR9EA-9 or ND X27EPR-U9
Plug Gap 0.8 -~ 0.9 mm
Electric Starter System:
Starter Motor:
Carbon Brush Length 12.0 - 13.0 mm 6 mm
Commutator Groove Depth 05 —-08mm 0.2 mm

Cooling Fan Circuit:
Fan Switch

ON: above 94 — 100°C (201 — 212°F)
OFF: below 91°C (196°F)

Meters and Gauges:
Electrolyte Level Sensor Resistance
Fuel Level Sensor Resistance

Water Temperature Sensor Resistance

about 680 Q

Full Position: 3—-128
Empty Position: 70— 120
80°C (176°F): about 52 &
100°C {212°F): about 27 Q

Switches:
Rear Brake Light Switch

ON after about 15 mm pedal travel
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Special Tools
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Along with common bhand 1tools, the fallowing
more specialized tools are required for complete
electrical system servicing.

Hand Tester: 57001-983

Bearing Driver Set: 57001-1129
R
I|I' -“\N::-\._‘-
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L
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1
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Battery
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Precautions:

Following a few simple rules will greatly extend the
lifc of the battery.

CWhen the level of the clectrolyte in the battery is low,
add only distilled water to each cel}, until the level is
at the upper level line marked on the outside of the
battery. Ordinary tap water is nat a substitute for
distilled water and will shorten the life of the battery,

CNever add sulphuric acid solution to the battery, This
will make the clectrolyte solution too strong and wild
ruin the battery within a very short time,

OAvoid guick-charging the battery. A quick-charge will
damage the battery plates.

ELECTRICAL SYSTEM 159

CNever let a good battery stand for more than 30 days
without giving it a supplemental charge, and never let
a discharged battery stand without charging it. If a
battery stands for any length of time, it slowly self-
discharges. Once it is discharged, the piates sulphate
(turn white), and the battery will no longer take a
charge.

cKeep the battery well-charged during cold weather so
that the clectrolyte does not freeze and crack open the
battery. The more discharged the battery becomes, the
mare casily it freezes.

OAlways keep the battery vent hose free of obstruction,
and make sure it does not get pinched, crimped, or
melted shu! by contact with the hat muffler. If
battery gases cannat escape through this hose, they will
explode the battery,

cDON'T INSTALL THE BATTERY BACKWARDS,
The negative side is grounded.

Electrolyte:

Electrofyte Level Inspection

®Rcemove the battery.

oV isually check the clectrolyte level in the battery.

*|f the level of electrolyte in any cell is below the lower
level line on the battery case, add distilled water only
to that cell.

®|nstall the battery.

A. Level Lines

A. Electrolyte Level Sensor
B. Arrow shows sensor position.
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Battery Charging:

Battery Condition

#Before charging, check battery condition by testing the
specific gravity of the electrolyte in each cell with a
hydrometer.

Hydrometer

Read
here

el ook for sediment and white sulfation inside the cells
on the bottom of the plates.

O

B. Sediment here

A. Sulfation here

o5ce the Battery Troubleshooting Guide in Battery Test
Charging,

*If the specific gravity is helow 1.200 the battery needs
to be charged.

NOTE

oThe specific gravity of the electrolyte varies with
changes in temperature, sa the specific gravity reading
must be corrected for the temperature of the electro-
lyte.

CCefsius; Add 0.007 points to reading for each 10°C
above 20°C or subtract 0.007 paints for each 10°C
below 20°C.

OFshrenheit: Add 0.004 points to reading for each 10°F
above §8°F or subiract 0.004 points for cach 10°F
below 68°F.

*If the specific gravity of any of the cells is more than
0.050 away from any other reading, the battery will
probably not accept a charge. If it generally best to
replace a battery in this condition.

*[f the specific gravity of all the cells is 1,280 or more
the battery is fully charged.

Battery Initial Charging
Before being placed in service, a new battery should
be given an initial charging.
oCut off the scaled end of the battery vent hase and
remove the filler caps and electrolyte level sensor,
oFill each cell to the upper level line on the battery case
with fresh electrolyte at a temperature of 30°C (86°F)
or less. lLet the battery stand for about 30 minutes
befare charging.

NOTE

Off the electralyte level drops, add electralyte to the
upper level fine before charging.

el eaving the caps off the cells, connect the battery to a
charger, set the charging rate at 1/10 the battery
capacity, and charge it for 10 hours, For example, if
the battery is rated at 18 Ah, the charging rate would

be 1.8 A,

CKeep 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 procedure prevents
sparks at the battery terminals which could ignite any
battery gases.

CAUTION

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 the battery. Charging at a high rate causes excess
heat which can warp the plates and cause internal
shorting. Higherthan -normal charging rates also cause
the plates to shed active material. Deposits will aceu-
mulate, and can cause internal shorting.



CIf the temperature of the electrolyte rises above 45°C
{(115°F) during charging, reduce the charging rate to
lower the temperature, and increase charging time
proportionately.

®Turn the charger off, then disconnect it from the
battery.

®Check battery voltage. Battery voltage should be 12
—13V,

#Check the specific gravity of each cell with a hydrom-
eter {see Battery Condition).

#|f the voltmeter or hydrometer readings are below
those specified, additional charging is necessary before
the battery can be installed,

Battery Ordinary Charging
®Remove the battery.

CAUTION

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 motorcycla.

oClean off the battery using a baking soda-and-water
solution.  The terminals must be especially clean.

o|f any of the cells are low, fill them to the LOWER
level line with distilled water anly. 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,

Battery Charging Rate/Time Table {12V 20Ah)

ELECTRICAL SYSTEM 15-11

CKeep 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
betfore turning on the charger. This procedure prevents
sparks at the batiery terminals which could ignite any
battery gases.

®5¢ct the charge rate and time according to the battery
condition previously determined ({see Battery Con-
dition}, using the table,

CAUTION

cDo not use a high rate battary charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level required.
Charging the battery at a rate higher than specified may
ruin the battery. Charging at a high rata causes excess
heat which can warp the plates and cause internal
shorting. Higher-than -normal charging rates alzo cause
the plates to shed active material. Deposits will ac-
cumulate, and can cause internal shorting.

Clf the temperature of the electrolyte rises above 45°C
{115°F) during charging, reduce the charging rate to
lower the temperature, and increase charging time
proportionately.

e®Turn the charger off or unplug it, then disconnect it
from the battery.

eCheck battery condition (See Battery Condition),

#|f the battery condition indicates that it is not fully
charged, additional charging time is necessary.

1.280 Fully Charged
=
=
3
2
2
[=1
(%2
at 1A charge rate | 5 10 15 20 23 30
T T BN T T T T Y T T T T T
at 2A charge rate 1 5 10 15
T T T T T T T T I T
at 3A charge rate i 2 3 4 5 6 7 8 9 10
T T T T T T T
at 4A charge rate 1 2 3 5 6 7 7.5
- T T T T T T
al SA charge rate 1 9 3 4 5 6
at 6A charge rate TI 2' :'; j ﬁS
Hours of Charging Time at Rates Shown
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Battery Troubleshooting Guide

Good Battery Suspect Battery Action
Plates {+) chocolate color white {sulphated); + plates Replace
(—) gray broken or corroded
Sediment none, or small amount sediment up to plates, causing short | Replace
Voltage above 12V below 12 V Test charge

Electrolyte Level

above plates

below top of plates

Fiil and test charge

Specific Gravity

above 1,200 in all cells; no twe
cells more than 0.020 different

below 1,100, or difference of more
than 0,020 petweern two celis

Test charge

Battery Test Charging

®|f the battery is suspected of being defective, sulfated,
or unable to take a charge, consult the table,

®To test charge a battery, perform the ordinary charging
procedure and monijtor the battery voltage and other
signs as mentioned below,

*|f the battery voltage suddenly jumps to over 13 V just
after the start of charging, the plates arc probably
sulfated. A good battery will rise to 12 V immeditely
and then gradually go up to 12.5 or 13 V in about 30
min to an hour after the start of charging.

*If one cell produces no gas bubbles or has a very low
specific gravity, it is probably shorted.

*|f there does not appear to be enough sediment in a cell
to short the plates, but that cell has a very low specific
gravity after the battery is fully charged, the trouble
may be that there is not enough acid in that one cell.
In this case only, sulfuric acid solution may be added
to correct the specific gravity.

#if a fully charged battery not in usc 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
a good battery is only about 1% per day,

The alternator contains the following electrical
components in its compact housing:

Alternator Stator and Rotor

Rectifier

Regulator

Alternator Removal Note
eRemove the alternator.

A. Alternator B. Mounting Boits

_Alternator Installation Notes

eCheck that the rubber dampers are in place before
installing the alternator.

®Clean the alternator legs and crankcase where the
alternator is grounded,

A, Clean here.

B. Rubber Dampers

®Apply a non-permanent locking agent to the threads of
the alternator mounting oolts.
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Alternator Disassembly Notes elnsolder the stator coil Jeads from the rectifier
®Separate the alternator LH and RH housings. terminats.

cMark the housings before scparation so that the

housings can be assembied in the same position.

olf necessary, heat the left end of the LLH housing to

about 50 — 60°C (120 — 140°F).

Alternator Assembly Notes

®Press the LH bearing onto the rotor shaft with the
bearing long end from the ring groove facing out.

®Solder the carbon brush lead end with the brush holder
so that the brush projects as shown, %

Carbon Brush Installation

A. LH Housing D. Coupling
B. RH Housing E. Heat here.
C. Housing Screws

#Remove the rotor from the RH housing.

A. Carbon Brush C. Solder,
B.3—4 mm D. Thin Wire

-t

.

#Push the brushes into the holder, and hold them in
their positions with a thin wire running through the
holes on the LH housing, brush holder, and brushes.

®Pgusition the retainer on the LH bearing groove so that
the prolruding portion of the retainer comes to the
deeper side of the groove.

A. Rotor _ B. Bearing Holder Screws

eRemove the stator, rectifier, regulator, and carbon
brush assembly together from the LH housing.

A. Retainer (Protruding Portion)
B. Groove (Deeper Side)

A. Rectifier Mounting Screws  C. Terminal Nut ®After assembling the alternator, be sure the rotor turns

8. Regulator Mounting Screws freely.
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Charging System Circuit
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Alternator QOperational Inspection

For any charging system problems, always check the
charging system wiring first, and then check the system
with the following tests shown in the test guide.

Test Guide
Trouble Beginning Test No.
Battery discharged Test No. 1
Battery overcharged Test No. 6

Test No. 1 — Charging Voltage

®Rcplace the discharged battery with a good battery.

@ Check the charging voltage at the alternator B terminal
with the engine idling and running at 2000 ¢/min (rpm).

*if the voltage at 2000 r/min (rpm) is higher than the
vollage at idle speed, go to Test No. 3.

*If the voltage at 2000 r/min (rpm) is the samec as the
voltage at idle speed (voltage docs not change), go to
Test No, 2.

A. B Terminal B. Voltmeter

Test No. 2 - Battery Power Supgply

e(Check the voltage at the F terminal with the ignition
switch turned on but engine stopped.

*|f the battery voltage appears at the F terminal, go to
Test No. 3.

*|f the voltage is OV, check the main harness side.

A, F Terminal B. Voltmeter

ELECTRICAL SYSTEM 15-15

Test No. 3 — Regulated Voltage

®Remove the TOA fuse for the headlight in the fuse case.

®Check the charging voltage at the B terminal with the
engine running at 4000 — 5000 r/min (rpm).

*|f the voltage is within 14.2 — 15,2 V, the regulator is
OK. Go to Test No. 4.

wIf the voitage is less than 14.0 or more than 15.5 V,
the alternator is defective. Check the alternator unit,

Test No. 4 — Charging Amperage

eDisconnect the lead from the B terminal.

oCheck the charging amperage between the B terminal
and the lead with the enigne running at 2000 r/min
{rpm). Turn on the headlight, tail/brake lights, turn
signal tights, ctc. during the test.

wif the amperage is less than 15 A, the alternator is
defective.

*If the ampcerage is 15 — 20 A, go to Test No. 5.

*If the amperage is more than 20 A, the alternator is OK.
The trouble is in the other parts,

A. B Terminal B. Ammeter

Test No. 5§ — Charging Amperage {Review)

®Discharge the battery a little or reinstall the discharped
battery.

® Check the wiring between the B terminal and the battery
(+) terminal.

®Check the charging amperage at 2000 r/min (rpm)
again,

*[f the amperage is less than 20 A, check the alternator
unit.

*|f the amperage is more than 20 A, the aliernator is
OK. The trouble is In the other parts.

Test No. 6 — Charging Voltage

®Replace the overcharged battery with 2 good battery.

#Check the charging voltage at the B terminal with the
engine running.  Increase the engine speed slowly
during the test.

*|f the voltage does not rise more than 15.5 V, go to
Test Na. 7.

*|f the voltage rises morc than 15.5 V, the alternator
{regulator) is defective,
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B. Voltmeter

A. B Terminal

Test No. 7 — Regulated Voltage

®Remove the 10 A fuse for the headlight in the fuse
case.

eCheck the charging vollage at the B terminal with the
engine running at 4000 — 5000 r/min {rpm).

*|f the voltage is within 14.2 — 752 V, the alternator
(regulator) is OK, The trouble is in other parts.

*|f the voltage is more than 15.5 V, the alternator is
defective,

Carbon Brush Length

Carbon Brush Length

Standard: 16.5 mm
Service Limit: 8 mm

Carbon Brush Length

@ Service Limit

Brush Length

Brush Spring Tension

®Push thc carbon brush into the holder until the pro-
trusion of it comes 1o 2 mm from the holder, and then
measurc the spring tension at this instart,

#|f the tension is less than the service limit, replace the
spring.

Brush Spring Tension

Standard: 310 — 430 g (with new brush)
Service Limit: 210¢g

Rator Coil Inspection
eMeasure the rotor coil resistance between the slip rings.
*|f the resistance is not as specified, replace the rotor.

Rotor Coil Resistance
36 -500

eUsing the highest ohmmeter range, measure the resist-
ance between he rotor shaft and each of the slip rings.
#1f there iy any reading at all, the rotor coil has a short
and must be replaced.

Slip Ring Cleaning

®Visually inspect the slip ring for dirt or pitting.

*|f necessary, smooth the slip ring with lathe or fine
emery cloth,

Stip Ring Diameter

Slip Ring Diameter

Standard:
Service Limit:

23 mm
22.2 mm

B. Stator Coil Windings

A. Slip Rings

Stator Coil Inspection

eUsing an ohmmeter, check the stator coil windings for
continuity (close to O £2).

*If the meter shows no continuity, the stator coil winding
has an open lead and must be replaced.

eJsing the highest ohmmeter range, measure the resist-
ance between the stator coil core and each of the coil
windings.

| f there is any reading at all, the stator coil winding has
a short and must be replaced.



Rectifier Inspection

®5¢et an ohmmeter to the x | k£ range.

®Connect the ohmmeter to the ends of each diode, and
check the resistanice in both direction. The resistance
should be low in one dircction and more than ten times
as much in the other direction.

#*|f apy diode shows low or high in both directions, the
diode is defective and the rectifier must be replaced.

NOTE

CThe actual meter reading varies with the meter used
and the individual diode, but, generally speaking, the
lower reading should be from zero to the first 1/2 of
tha scale.

’CAUTION;_

CIf a megger or a meter with a farge-capacity battery is
used, the rectifier will be damaged,

Y

Rectifier Inspection

Bali Bearing Inspection

®Turn each bearing back and forth while checking for
roughness or binding.

*|f roughness or binding is found, replace the bearing.

oExamine the bearing seai for tears or leakage.

*|f the scal is torn or is leaking, replace the bearing.
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Ignition System
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CThe 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,

oDo not disconnect the battery leads or any other
electrical connections when the ignition switch is on, or
while the engine is running. This is to prevent IC
igniter damage,

CDo not install the bettery backwards. The negative side
is grounded. This is to prevent damage to the diodes
and IC igniter,

1C lgniter Installation Mote

e®Connect the filter to the vacuum hoses so that the
marked side of the filter faces to the opposite side of
the IC igniter.

C. Marked Side

A IC Igniter
B. Filter

fgnition Coil installation Notes

eConnect the primary wires to the primary coil termi-
nals as follows:

©Black and red wires = #1 & 4 ignition coil {Left)

oGreen and red wires = #2 & 3 ignition coil (Right]

#The + and — markings next to the primary coil termi-
nals on the ignition coil body indicate the polarity of
the terminals. The polarity of the two spark plug leads
are as shown when the primary leads are connecled as
indicated in the figure. But both the primary wires
{positive red, and negative black and green} can be
connegcted with either terminal on the ignition coil
without changing the engine performance.



15-18 ELECTRICAL SYSTEM

Polarity of Ignition Coil

(=) #1 or #2 spark plug lead

Connect

EE e
%ﬂ red lead
@F—}-_ Connect

black or
green lead

A, Ignition Coil (#1 & 4)

Spark Plug Removal Note

®Remove the battery before removing the #2 and #4
spark plugs. If nccessary, use the spark plug wrench
{special tool: P/N 57001-1024).

IC Igniter Internal Rasistance®

Spark Plug Installation Note
®Tighten the spark plug to the specified torgue (see
Exploded View).

IC lgniter Inspection

#®Check the IC igniter in according to the IC lgniter
Troubleshooting chart.

#To inspect the IC igniter internal resistance, perform
the following.

oSet the ohmmeter to the x 1 kf2 range and make the
measurements shown in the table.

#|f the meter readings arc not as specified, replace the |C

igniter,
CAUTION ;

cUse only Hand Tester 57001-983 for this test. A tester
other than the Kawasaki Hand Tester may show
different readings.

©lf a megger or a meter with a large-capacity battery is
used, the IC igniter will be damaged.

Terminal No. of IC Igniter

117

Tester (+) Lead Connection
Terminal : 5 3 4 _ s ; g 5 "
5
Number
1 o0 =] >0 oo oo — - — —
2 =] =) =) oo =] - — — _
£ 3 C | o cloia, - | -1-
é 4 0o | oa | oo oo | w0 | — | - | = | = Value (k)
é oo Infinity
= > F | = [ D F E | v - | - —
E A 0.9-15
2 6 B | o | A B E == -1 | = B 2-38
- . 1Tl e C 3655
s B - D 812
= 8 - - -1 =1 -1 - & C C E 9-13
10 -l -1-|-|-1l-1Jcjc]c

*Measured with hand tester 57001-983.

A tester other than the Kawasaki Hand Tester may show different readings,
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IC Igniter Troubleshooting

Engine operates poorly.

Therc is no trouble in the ignition
system except for the IC igniter.

inspection of 1C igniter
internal resistance proves the

Replace I1C
igniter is good?

igniter,

Replace IC
igniter.

Engine operates
still poorly?

Replace the 1C
igniter with the
original one.

No

Engine operates
still poorly?

Trouble is in IC igniter
and should be causcd by
the other parts or engine
itsclf,

Trouble should be caused
by the other parts or
engine itseif,

Enginc operates
still poorly?

Trouble isin {C
igniter,

Pickup Coil Inspection eMeasure the resistance between the pickup coil leads
®Measure the pickup coil winding resistance, and the coil mounting plate.

*|f the resistance is not as specified, replace the pickup *|f the resistance is less than infinity, replace the pickup
coil assembly, coil assembly.
Pickup Coil Resistance

360 — 440 O
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A. Pickup Cails

fgnition Cail Inspection

eCheck the spark plug leads for visible damage,

*|f any spark plug lead is damaged, replace the coil.
Measuring arcing distance:

The most accurate test for determining the condition
of the ignition coil is made by measuring arcing distance
with a suitable tester for the 3-needle method.
sConnect the ignition coil {with the spark plug cap left

installed at each of the spark plug leads) to the tester,
and measure the arcing distance.

OTo avoid extremely high voltage shocks, do not touch
the coil or leads.

#{f the distance reading is less than the specified value,
the ignition coil or spark plug caps are defective,

Ignition Coil Arcing Distance
7 mm or more

oTo determine which part is defective, measure the
arcing distance again with the spark plug caps removed
from thc ignition caoil.

#«|f the arcing distance is subnormal as before, the
trouble is with the ignition coil itself. If the arcingdis-
tance is now normal, the trouble is with the spark plug
Cdps.

Measuring coil resistance:
if the arcing tester is not available, the coil can be
checked for a broken or badly shorted winding with an
ohmmeter, However, an ohmmeter cannot detect layer
shorts and shorts resulting from insulation breakdown
under high voltage.
®Measure  the primary winding resistance and the
secondary winding resistance.
*|f the resistance is not as specified, replace the ignition
coil.

Ignition Coil Winding Resistance

18-28%
10 — 16 k{2

Primary windings:
Secondary windings:

|

i @ @ @A Wt

D

TN

A. Measure primary winding resistance.
B. Measure secondary winding resistance,
C. Spark Plug Cap {removed)

Spark Plug Cleaning and [nspection

o®(lean 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-paint
solvent and a wire brush or other suitable teol.

#|f the spark piug electrodes are corroded or damaged,
or if the insulator is cracked, replace the plug. Use the
standard spark plug or its equivalent.

Spark Plug Gap

eMeasure the pap with a2 wire-type thickness gauge.

#If the gap is incorrect, carefully bend the side ele-
ctrode with a suitable tool to obtain the correct gap.

Spark Plug Gap
08—-09mm

Spark Plug Gap

1. Insulator

2. Center Electrode
3. Plug Gap

4. Side Electrode
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Electric Starter System

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

Starter Motor Removal Note
®Remaove the starter motor.

H .|Il.

A. Starter Motor B. Mounting Bolts

Starter Motor Installation Note
oClean the starter motor legs and crankcase where the
starter motor is grounded,

A. Clean here,

Starter Motor Disassembly Note
®Remove the (+} side carbon brush lead screw, and take
off the brush plate.

A. Brush Plate C. Screw
B. (+) Side Carbon Brush

Starter Motor Assembly Notes
oPush the brush plate into place with the tab in the
notch.

A. Tab B. Notch

#|nstall the brush end cover so that the long vertical tab
on the brush plate aligns with the key slotin the cover.

A. Tab B. Key Slot
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Carbon Brush Length Commutator Groove Depth

Standard: 0.5—-0.8mm
Service Limit: 0.2 mm

Carbon Brush Length

Commutator

;- Groove
L. Depth

Mica

Commutator
Carbon Brush Length

Standard: 12.0 — 13.0 mm
Service Limit: 6 mm

Brush Spring Inspection

eCheck that the brush springs are in place and snap the
brushes firmly into place.

*|f not, reinstall ar replace the spring.

Armature |nspection
eMeasure the resistance between each segment and all

Commutator Cleaning and [nspection the others,
eSmooth the commutator surface if necessary with fine *|f the resistance is too high or even infinite, the
emery cloth, and clean aut the grooves as illustrated. armature winding has an open circuit. Replace the

starter motor,

eMeasure the resistance between the commutator and
the armature shaft,

*|f the resistance is less than infinite, the armature is
shorted. Replace the starter motor.

A, Commutator

eDetermine as accurately as possible the depth of the
graoves between commutator segments,

*Repface the starier motor with a new onc if the groove
depth is less than the service limit. A. Segments B. Shaft
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Field Coil Inspection

ehMeasure the resistance between the starter motor
terminal and the (+) side carbon brush terminal lead.

*|f the resistance is greater than O €2, the field coils have
an open. Replace the starter maotor,

eMeasure the resistance between the yoke and the
starter motor terminal or (+) side carbon brush
terminal lead.

*|f the resistance is less than infinite, the field coils are
sharted o ground. Raplace the startar mator.

Brush Plate Inspection

#Mcasure the resistance between the {+) side carbon
brush holder and the metal plate.

*|f the resistance is less than infinite, the holder has a
short. Replace the starter motor,

eMeasure the resistance between the (—) side carbon
brush and the metal plate.

*|f the resistance is greater than 0 €2, the brush assembly
has an open, Replace the starter motor.

B et T ——

< [

A. (+)Side Carbon Brush Holder
A_ Starter Motor Terminal B. (—) Side Carbon Brush
B. (+) Side Carbon Brush Terminal Lead C. Metal Plate
C. Yoke
Electric Starter Circuit
1. Engine Stop Switch [
2. Starter Button o - = P
3, Starter Relay qp o | '& 2 3 @
4. Starter Lockout Switch ?J ? ?
5. Neutral Switch I ‘-_I._—I ! [ l—
6. lgaition Switch ¥ v & T3
7. Fuse Case > N 2 é v
8. 30 A Fuse @ L ] @
9. Starter Motor LL JJ [r ]]
10. Starter Motor Relay =
11. Battery [ | § % ?; I 1 |
v X @ 20 o
- m > =4 —
> | J J %
BK/R LG 1
L 1
0 1 bl
) > > o »
s = ; o
W o = I{BK!YT
M om [Q
- o 2
7 = ¥
O——Y/R Y/R Fo=-== y 21
b W W—r-\o—r —
~ ) | ) 10 T
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Starter Motor Relay Inspection

e®Connect an ohmmeter and 12 V battery to the starter
motor relay as shown.

*|f the relay does not work as specified, the relay is
defective.

Testing Relay

Meter Range: x T L2 range
Criteria: When battery is connected -~ 0 £
When battery is disconnected — = (2

Testing Relay

A, Adjuster C. Left
B. Adjuster Guide D. Right

e|nstall the neadlight cover.

Headlight Beam Vertical Adjustment

NOTE

COn high beam, the brightest point should be slightly
below horizontal with the motorcycle on its wheels and
the rider seated. Adjust the headlight to the proper
angle according to local requlations.

A. Starter Motor Relay

oTurn the adjuster to the direction “UP” or “DOWN", to
adjust the headlight vertically.

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

Lighting System

R R e T T P PR T IR )

Headlight Circuit:
Headlight Bearmn Horizontal Adjustment
®Remove the headlight cover,

A, Adjuster B. UP C. DOWN

Vertical Adjustment

A, Headlight Cover B. Mounting Screws

ePut a Phillips screwdriver into the adjuster guide.
eTurn the adjuster in or out until the beam points
straight ahead.
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Headlight Reserve Lighting System Inspection
If either high or low beam burns out, the reserve
lighting system switches over to the remaining filament
automatically, and lights the white headlight failure
indicator light to show that the headlight bulb must be
replaced. If the high beam filament burns out, the low
beam is automatically turned on; if low beam burns out,
the high beam is turned on but more dimly than normal.
The US and Canadian models contain a relay in the
headlight goes on once the starter button is pushed to
start the engine, and stays on until the ignition switch is
turned off. But the headlight goes out whenever the
starter button is pushed to restart the engine after engine
stailing.
*|f all wirings and components other than the reverse
lighting device check out good,the device is defective.

A, Reserve Lighting Device
B. Turn Signal Control Unit

Reserve Lighting System Operation

ELECTRICAL SYSTEM 15-27

Turn Signal Circuit:
Turn Signal Control Unit Inspection

When the turn signal switch is in ON paosition, a
solenoid turns off the turn signal after it has been on for
4 seconds, plus the time that the motorcycie has traveled
an additional 50 meters. The cancelling system consists
of the battery (power source), turn signal control unit,
distance sensor, solenoid, and turn signal switch, When
the turn signal switch is pushed to the left or right, the
turn signals start flashing and the control unit starts
counting off 4 seconds. At the end of this time, the
control unit starts calculating distance traveled using
pulses from the distance sensor at the rear of the
specdometer,  When the motorcycle has traveled 50
meters, the control unit operates the solenoid, which
returns the turn signal switch to the OFF position.
wif all wirings and components other than the turn signal
control unit check out good, the unit is defective.

. Dimmer Switch Headlight Failure -
Headlight Position Indicator Light Reserve Lighting

Both high and low HI Goes on
beam filaments (hardly visible)
are normal Goes on

LO (hardly visible)
High beam filament HI Goes on Low beam comes on.
burned out LO Goes on

{hardly visibie)

Hi Goes on
Low beam filament (hardly visible)
burned out LO Goes on High beam comes on dimly.
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Turn Signal Relay Inspection

#Remave the turn signal relay.

eConnect one 12 V battery and turn signal lights as
indicated in the figure, and count how many times the
lights flash for one minute,

*[f the lights do not flash as specified, replace the turn
signal refay,

Testing Turn Signal Relay
{Example: Two lights are connected.)

Turn Singal
Relay

E ‘ Turn
: S 19

Lights

12 V Battery

Testing Turn Signal

Load
The Number . .
Flashing 'm=

of Turn Wattage (W) lashing Times (c/m)
Signal Lights

1 21 — 23 More than 130

2 42 — 46

3 63 — 69 75293

4 84 — 92

3

: Cycle(s} per minute

A. Turn Signal Relay
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Bulb Replacement:
Bulb Replacement Notes

CAUTION

2Do 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.

#Remove and install the headlight bulb.

{CAUTION ]

CWhen handling quartz-halogen bulbs, never touch
the glass with bare hands. Always use a clean cloth.
Qil contamination from hands or dirty rags can reduce
bulb life or cause the bulb to explode.

oFiL the dust cover onto the headlight bulb firmiy as
shown.

A. Top Mark B. Dust Cover

Dust Cover Installation

0

S

Good Bad

1. Dust Cover 2. Headlight Bulb
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eRemove the wedge-base type bulbs.
CPull out the bulbs and sockets, and/or pull the bulbs
off the sockets.

A Tail/Brake Light Bulbs

A. Indicator Bulbs B. I{lumination Bulbs

A, Side Marker Light Bulb A. Tail/Brake Light Bulbs
B. License Plate Light Bulb

A. Trunk Room Light Bulb

eRemove the lock pin type bulbs,

CPull out the bulbs and sockets.

CPush the bulb in, turn it counterclockwise, and pull it
out of the socket. A. Turn Signal/Running Pasition Light Bulb
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Fuel Pump Internal Resistance

#5et the chmmeter to the x 1 k) range and make the
measurements shown in the table.

*If the meter readings are not as specified, replace the
fuel pump.

Fuel Pump Internal Resistance

Tester (+) Lead Connection
Lead | BK BL BK/Y
A. Turn Signal Light Bulb -5
Ll g o0 00
lES 8
N More than
Fuel Pump
The fuei pump does not cperate when the ianiticn
switch is turned on only. The pump aperates when the
starter button is pushed on or the engine is running,
Fuel Pump Circuit
|& 3 — B 4
i ! ey 4,
RRARAN ) -
1. Engine Stop Switch ‘ |_'
2. Starter Button o o
3. Fuel Pump - S
4. Ignition Coil (#1 & 4) ® -
5. lgnition Circuit
6. lgnition Switch
7. Fuse Case ] P
8. 30 A Fuse S e v 2 ¥
9. Battery > o é = %
L —W/R
=N &
] D =
O——Y/R Y/R Fe———n |-L|
o——w W W——oNo—+—
s + —
— R i
(\6/ : 1 kgl/
L
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-------------------------------------------------------------------------------

Cooling Fan Circuit

.................................. B R T T LT P T

Cooling Fan Circuit Inspection

if the fan does not run while the water temperature
gauge hand is in the hot range, check the water tem-
perature gauge, or the cooling fan circuit.
®Visually inspect the radiator fan.
*}} (he fan plddes or shroud are damaged, replace the fan

assembly.

oPull off the fan switch lead, and ground it with a

Fan Switch Inspection

®Remove the fan switch, and check the internal resis-
tance of the fan switch across the switch terminal and
the body.

e®Suspend the switch in a container of water so that the
termperature-sensing projection and threaded portion
are submerged.

*The fan switch resistance should change as shown in
the Lable. If it does not, replace the switch,

Fan Switch Resistance

suitable lead. - — :
*|f the fan turns, inspect the fan switch. Tcmper‘alurn, Resistance Change
#If the fan does not turn, check the fan, fan relay or Atmospheric Q)
wiring as follows. temperature
Raise 94 - 100°C ;
~ {201 - 212°F) =050
91°C Lower 050
CcBe careful not to touch the fan blades to avoid injury. {196°F) — '
Fan Motor Inspection
eofull out the fan connector and connect it ta 12 V
battery as follows,
Fan connector {male}
G -~ Battery (—)
BL = Battery {+)
*|f the fan does nat turn, replace the fan assembly,
Cooling Fan Circuit
1. Cooling Fan
2. Fan Switch
o 3. Fan Relay
é 4, Fuse Case
5. 10 A Fuse
6. Battery
P
Qy |
G F—BIK/Y - = >
BL —BL | l
Y Y ;
@] BK/Y
W/BL — W/R
2 - W BK/Y —
!
o .
@ = ¥
R
\ I

W/BL
G )
! X | =
| | '\@f
L ___1 Q) (O

+
|




Fan Switch tnspection

Fan Terminal Thermometer
A

Switch A

R 7

They must not touch
the container sides or
bottom.

N 4

T

............ D N T N N P P T T T TP )

Meters and Gauges

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

Meter Assembly Removal/Installation Notes
®The meter assembly is removed and installed during the
fairing removal and installation,

CAUTION

CPlace the meter or gauge so that the face is up. If a
meter or gauge is left upside down or sideways for any
length of time it will malfunction,

Meter Assembly Separation/Assembly Notes
eRemove the radio and cassctte player.

A. Radio and Cassette Player Screws

B. Player Front Panel

C. Mounting

ELECTRICAL SYSTEM 15-33

A. Radio and Cassctte Player  B. Mounting Bolts

A, Mounting Bracket C. Watertight Scat

B. Louvers

®Remove the meter and gauge assembly,

A. Meter and Gauge Assembly
B. Mounting Bracket
C. Rubber Dampers

D. Mounting Nuts
E. Mounting Screws
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Meter and Gauge Replacement Notes

CDo not remove a meter pointer unless the meter is to
be replaced, The pointers cannot be reinstalled. The
pointer mounting is different from replacement meters.

®To disassemble the meter case, remove all the screws
and wiring from the back side of the case.

oPull the pointer off the meter shaft of the bad meter
only, and remove the meter unit from the dial face,

e®Afier mounting the meter unit on the dial face, put on
the pointer so that it fits on the meter shaft notch.

®[nstall the retainer, and tighten the cap while holding
the pointer.

A, Meter and Gauge Assembly  C. Seal Trimming
B. Meter Assembly Cover

A. Pointer B. Cap C. Retainer

A. Panel Cover C. Lower Case
8, Trip Reset Knob D. Screws

®/f the ventilation louvers were removed, install them
with the arrow pointing up,

A. Louver 8. Arrow
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Tachometer Inspection

NOTE

COThe tachometer inspection is explained on the assump-
tion that the ignition system operates normally.

eoCheck to see that the rubber dampers at the meter
mounting bracket are in good condition. They should
not be hard or cracked.

*epiace any damaged rubber dampers with new uae

#Check to see that all meter mounting bolts and nuts are
tightened securely.

*Tighten the loose fasteners,

e#Check the tachometer circuit wiring.

*(f afl wiring and components other than the tacho-
meter unit check out good, the unit is suspect. Check
the unit as shown.

#Turn the ignition switch ON.

e&With the BK/Y and the BR lead connected, open or
connect the BK lead to the BR {ead repeatedly. Then,
the meter hand should flick,

#[f the hand does not flick, replace the tachometer
unit,

Fuel Gauge Opeartion Inspection
®Prepare an auxiliary wire, and check the operation of
the gauge.

Fuel Gauge Operation Check

Ignition Switch Position: ON

Wire Location: Female 3-pin sensor connector
(disconnected)

Gauge should read E when W/Y
and BK/Y wires are opened.
Gauge should read F when W/Y
and BK/Y wires are shorted,

Results:

ZDo not short-circuit the ieads longer than necessary.
When the hand swings to the “F” position, stop short-
circuiting. Otherwise a good meter could be damaged.

*|f the gauge readings are correct, the fuel level sensor is
bad. If these readings are not obtained, the trouble is
with the gauge and/or wiring.

oCheck the fuel gauge circuit wiring.

*[f all wiring and components ather than the fuel gauge
unit check out good, the unit is defective.

Water Temperature Gauge Qperation Inspection
®Prepare an auxiliary wire, and check the operation of
the gauge.

Water Temperature Gauge Operation Check

Ignition Switch Position: ON

Wire Location: Female, Sensor Connector
{disconnected}

Gauge should read C when
connector wire is opened.
Gauge should read H when
connector wire is grounded to
engine,

CDo not ground the wiring longer than necessary. After
the needle swings to the H position, stop the test.
Otherwise the gauge could be damaged.

Results:

*|f the gauge readings are correct, the water temperature
sensor is bad, If these readings are not abtained, the
trouble is with the gauge and/or wiring.

eCheck the water temperature gauge circuit wiring.

#|f all wiring and components other than the water tem-
perature gauge unit check out good, the unit js
defective.

Indicator Light Seif-check Unit Inspection

e®Prepare four auxiliary wires and 12 V battery,

#Disconnect the 9-pin connectors from the meter
assembly.

#(Connect the battery (+) terminal to the BR meter lead,
and the battery (—) terminal to the BK/Y meter lead.
The battery indicator light should turn on at this time,

*If the indicator light does not turn on, check the wiring
and bulb. If they are OK, the self-check unit is
defective. Replace the meter assembly.

e®(Connect the battery (+) terminal to the P meter lead.
The battery indicator light should turn off at this time.

*|t the indicator light does not turn off, the sclf-check
unit is defective. Replace the meter assembly.

eConnect the battery [—) terminal to the BL/R meter
lead, The battery, oil, and fuel indicator lights should
turn on at this time,

*If any light docs not turn on, check the wiring and
pulb. If they are OK, the self-check unit is defective,
Replace the meter assembly.

*|f the above tests prove that the Jeft-check unit is good,
check the main wiring harness side.



Indicator Light Self-check Operation
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Ignition OFF ON |__
Battery on —
switch | (Etectrolyte Levef)* | OFF
and . .
Fuel Level P — -
Sensar (Low Fuef)** OFF |
T T T
OifPressure>* | opp | | 1 1 [ on ]
— |
il [oN © ¢ [ o |
Indicator
Light Fuel Level o —[ = L—
Qil Pressure I —

OFF = Less than 2V
ON = Morc than 4 V

=Electrolyte Level Sensor:

**| ow Fuel Level Sensor:

OFF — Fuel level is above the sensor.

ON — Fuel level is below the sensor.

=¥50)| Pressure Switch:

OFF ~ Engine is running.

ON — Engine is stopped.

AV/AC Signal Unit Inspection

®Prepare an auxiliary wire.

eDisconnect the AV/AC signal unit BK/W lead from the
distance sensor.

®Turn on the ignition switch and audio power switch.

®Measure the voltage between the Y lead (+) and the BL
tead (). The voltage should be § V.

*If the valtage is not as specified, check the AV contral
circuit. 1If the AV control circuit 1s good, the signal
unit is defective. Replace the meter assembly.,

#Ground the signal unit BK/W lead with an auxiliary
wire and measure the voltage again. The voitage should
be2 V.

*|f the voltage is not as specified, the signal unit is
defective. Replace the meter assembly.

oTurn on (L. or R) the turn signal switch.

eMeasure the voltage between the LG/BK lead (+) and
the BK/Y lead (—). The voltage should be 6 V when
the signal unit BK/W lead is grounded, and 0 V when
the BK/W lead is opened.

*|f it dces not as specified, check the AC controt circuit.
If the AC control circuit is good, the signal unit is
defective. Replace the meter assembly.

*{f the above tests prove that the AV/AC signal unit is
good, check the distance sensor, audio system, and/or
turn signal circuit.

Distance Sensor Inspection

eDisconnect the distance sensor lcads.

eMeasure the resistance between the sensor leads while
turning the front wheel slowly, The meter should show
continuity and then open periodically as the wheel
revolutions,

*If it does not, replace the distance sensor,

.l.'ﬂ_ = W
(8]
i
@

A. Indicator Light Self-check Unit

B. AV/AC Signal Unit

C. Distance Sensor

AV Control Circuit Inspection

#Disconnect the 2-pin connector from the meter

assemoly.

#Turn an the ignition switch and audio power switch,

eMcasure the vollage between the Y lead (+) and the BL
lead (—} in the female 2-pin connector. The valtage
should be 8 V.,

*If the voltage is not as spccified, the trouble is in the
audio system.
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AC Control Circuit Inspection

eDisconnect the 9-pin white connector from the meter
assembly,

®Turn on the ignition switch and turn signal switch.

o®Measure the voltage between the R lead (+} and the
BK/Y lead (—) in the female 9-pin connector. The
voltage should be 6 V.

*|f the voltage is not as specified, the trouble is in the
turn signal circuit.

Electrolyte Level Sensor Inspection

e®Disconnect the electrolyte level sensar lead.

®Measure the voltage between the sensor fead {+) and
the battery (—) terminal.

*|f the voltage is lower than the specified value, first
check the electrolyte level in the cell wherc.the sensor
is installed, If the level is lower than the lower level
line, add distilled water. [f the level is high ¢cnough, re-
move the sensor from the battery to check far an open
lead and to check the sensor lead stick for carrasion or
other damage. If any trouble is found in the |ead or
stick, repair or replace it.

Electrolyte Level Sensor Voltage
More than 6 V

eMeasure the resistance of the electrolyte level sensor.
*|f the resistance is not as specified, replace the sensor.

Electrolyte Level Sensor Resistance
about 680 02

Fuel Level Sensor Inspection

eRemove the fuel level scnsor.

oCheck that the float moves up and down smoothly
without pinding. it should go down under its own
weight.

*|f the float does not mowve smoothly, replace the
SENSOr.

elnspect the leads and 3-pin connector,

*|f they show any signs of damage, replace the sensor.

eeasure the resistance between the W/Y and BK/Y
sensor leads.

*tf the resistance is not as specified, or the resistance
values do not change smoothly as the float moves up
and down, repiace the sensor.

Fuel Level Sensor Resistance

3—-120
70 — 120 Q

Full Position:
Empty Position:

Fuel Level Sensor

1. Float in Full Position
2. Float in Empty Position
3, Float Arm Stop

4. Low Fuel Level Sensor

Water Temperature Sensor Inspection

eRemove the water temperature sensor, and check the
internal resistance of the sensor across the sensor
termina! and the body,

®Suspend the sensor in a container of water so that the
temperature sensing projection and threaded portion
are submerged.

*|f the resistance is not as specified, replace the sensor.

Water Temperature Sensor Resistance

80°C (176°F): About 52 0
100°C {212°F): About 27 02

Water Temperature Sensor Inspection

Water , Thermometer
Temperature Terminal pf'/
Sensar
W 7
—4s
-
L]
ﬁ)\
\ A
\\ yd
They must not Eouch
the container sides ar
| bottom. J

(VI
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Switches
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Rear Brake Light Switch Adfjustment

e®Check the operation of the rear prake light switch by
depressing the brake pedal. The brake light should go
on after about 15 mm of pedal travel.
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*|f it does not, adjust the rear brake light switch up or
down. To change the switch position, turn the
adjusting nut,

OTo avoid damaging the electrical connections inside the
switch, be sure that the switch body does not turn
during adjustment.

Switch Inspection

elUsing an ohmmeter, check to see that only the con-
nections shown in the table have continuity (about
zero ohms).

*|f the switch has an open or short, repair it or replace it
with new one.

A. Rear Brake Light Switch D. Lights later.
B. Adjusting Nut E. 15 mm
C. Lights sooncr.
Ignition Switch Connections
W Y/R BL/W BR R W 0/G
OFF, LOCK
ACC
ON C*:*Q W
P(Park) CW} C*:)

Starter Lockout Switch Connections

Dimmer Switch Connections

BK/Y | BK/R; BK BL/Y | BL/O R/Y R/BK
When clutch lever is pulled in Crmat—) "
When clutch lever is released Cw
LO ‘
Horn Button Connections
BI /W BK/Y
Volume Control Switch Connections
Push on
R GY BR
A Up
v DOWN (*3
Turn Signal Switch Connections
GY O G BLAV [ W/R BK/Y | W/G
R Oy Commm—)
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Auto Seek Switch/Program Change Rear Brake Light Switch Connections
Switch Connections BR BL
O GY G
A UP When brake pedal is pushed down ComimameO
v DOWN

Side Stand Switch Connections

Muting Switch Connections SR T BRIY
BL GY When side stand is up Commmm—)
OFF When side stand Is down
ON Commpa)

Trunk Room Light Switch Connections

Radio/Tape Button Connections BR/W | BR/W
Y GY When trunk is opened Commm—)
When trunk is closed
Push on Q)
Oil Pressure Switch Connections*
Engine Stop Switch Connectons SW. Torminal Ground
R Y/R When engine is stopped
OFF When engine is running
RUN *  Engine lubrication system is in good condition.
Starter Button Connections Neutral Switch Connections
R BK/R Gear Pasition SW. Terminal | Ground
Neutral
Push on Others
Hazard Switch Connections Overdrive Switch Connections
GY 0/G G Gear Position BK Ground
OFF Overdrive (Sth gear)
ON Others

Front Brake Light Switch Connections
BK BK

When brake lever is pulled in O
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A, Ignition Switch D. Turn Signal Switch A. Rear Brake Light Switch B, Side Stand Switch
B. Starter Lockout Switch  E. Dimmer Switch
C. Horn Button

A, Volume Control Switch . .

B. Auto Seek Switch/Program Change Switch A. Trunk Room Light Switch
C. Muting Switch

D. Radio/Tape Button

A, Engine Stop Switch C. Hazard Switch A. Oil Pressure Switch
B. Starter Button D. Front Brake Light Switch B. Neutral and Overdrive Switch



15-42 ELECTRICAL SYSTEM

Relay Inspection

NOTE

CFor inspections of the starter motor relay and turn
signal relay, refer to the appropriate sections for
them,

eConnect an ohmmeter and 12 V battery to the relay
as shown.

*|f the rclay does not work as specificd, the relay is
defective.

Testing Relay

Meter Range: % 1 §2 range
Criteria; When battery is connected —~ 0 Q
When battery is disconnected — == §)

Testing Relay /,j) @

Ohmmeter

CJ

Relay
0 S (R N
Y Ve
D
~— 1

12 V Battery

@ and @) : Relay Coil Terminals
@ and @ : Relay Switch Terminals

A. Relays (Main, Starter Circuit, Headlight)

-------------------------- EEEmEEEEESuEEEGEEteATAREVREEECEENERENS G R m R

Diodes

.................................................. SUNIEEtummmsamva bR B

Diode {nspection

®7ero the ohmmeter, and connect it to each pair of
terminals to check the resistance in both directions.

*The resistance should be low in one direction and more
than ten times as much in the other direction. [f any
diode shows low or high in both directions, the diode is
defective and the diode assembly must be replaced.

NOTE

oThe actual meter reading varies with the meter used

and the individual diode, but, generally speaking, the
lower reading should be from zero to the first ' of the

scale,

A, Relays (Fan, Brake Light, ACC)

A. Diode Assembly (lgnition)
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A. Diode Assembly {Headlight) A. Fuse Case

A. Fuse Cases for Audio System

Fuse Inspection

®[nscpct the fuse element,

*|f it is blown out, replace the fuse, Before replacing a
plown fuse, always check the amperage in the aifected
circuit, If the amperage is equal to or greater than the
fuse rating, check the wiring and related components
for a short circuit.

CAUTIUN;

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 to wiring
and components.

AN EENFEAI BT RS R dnbdnu v ARG b s AN AR bNAanm R wemmmmmrrn Semsmwswammenn

Electrical Wiring

........ T N EEEP S EE P EER U FETESEGEUENLEETESATA NN A NERS RERSE AR EP Rt R anann)

Wiring Inspection

®Visually inspect the wiring for signs of burning, fraying,
etc,

*if any wiring is poor, replace the damaged wiring.

®Pull cach connector apart and inspect it for corrosion,

Housing Fuse Element Blown Element dirt, and damage.

*|f the cannector is corroded or dirty, clean it carefully,
H it is damaged, replace it.

s heck the wiring for continuity,

CUse the wiring diagram to find the ends of the lead
which is suspected of being a problem.

SMeasure the resistance between the ends of the lcads.

_ *|f the resistance is not O Q, the lead is defective.

Terminals Replace the lead or the wiring loom if necessary.

Fuse {Wedge Type)
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Additional Considerations for Racing
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This motorcycle has been manufactured for use in
a reasonable and prudent manner and as a vehicle only.
However, some may wish to subject this motorcycle to
abnormal aperation, such as would be experienced under
racing conditions. KAWASAK! STRONGLY RECOM-
MENDS THAT ALL RIDERS RIDE SAFELY AND
OBEY ALL LAWS AND REGULATIONS CONCERN-
ING THEIR MOTORCYCLE AND ITS OPERATION,
Racing should be done under supervised conditions,
and recognized sanctioning bodies should be contacted
for further details. For those who desire to participate
in competitive racing or related use, the following
technical information may prove useful. However,
please note the following important paints.
®You are entireiy responsible for the use of your motor-
cycle under abnormal conditions such as racing, and
Kawasaki shall not be liable for any damages which
might arise from such use,
oKawasaki's Limited Motorcycle Warranty and Limited
Emission Control Systems Warranty specifically ox-
clude motorcycles which are used in competitive or
related uses. Plcase read the warranty carefully,
eMotorcycle racing is a very sophisticated sport, subject
to many variabies, The following information is
theoretical anly, and Kawasaki shall not be liable for
any damages which might arise from alterations utili-
zing this information,
®When the motorcycle is operated on public roads, it
must be in its original state in order to ensurc safety
and compliance with applicable regulations,

Carburetor:

Somectimes an alteration may be desirable for im-
proved performance under spectal conditions when
proper mixture is not obtained after the carburetor has
been properly adjusted, and ail 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 numberced jet a richer mix-
ture,

Spark Plug:

The spark plug ignites the fuel/air mixture n the
combustion chamber. To do this effectively and at the
praper time, the correct spark plug must be used, and
the spark plug must be kept clean and adjusted,

Test have shown the plug listed in the "Electrical
System” chapter to be the best plug for general usc.

Since spark piug requirements change with the igni-
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.

When a plug of the correct heat range is being used,
the clectrodes will stay hot enough to keep all the
carbon burned off, but cool enough to keep from
damaging the engine and the plug itself, This tem-
perature is 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. If 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. If a spark plug with too
high a heat range is used — that is, a “cold” plug that
cools iteself tao well — the plug will stay too cool to
burn off the carbon, and the carbon will collect on the
electrodes and the ceramic insulator.

The carbon on the electrodes conducts electricity,
and can shart the center electrode to ground by either
coating the ceramic insulator or bridging across the gap.
Such a short will prevent an effective spark. Carbon
build-up on the plug can also cause other troubles. It
can heat up red-hot and cause preignition and knocking,
which may eventually burn a hole in the top of the
piston,

Spark Piug

1. Terminal 4, Gasket
2. Insulator 5. Center electrode
3. Cement 6. Side clectrode

Spark Plug Inspection
eRemove the spark plug and inspect the ceramic insu-
lator.



Spark Plug Condition
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Caron fouling Qil fouling

aWhether or not the right temperature plug is being used
can be ascertained by noting the condition of the
ceramic insulator around the electrode. A light brown
color indicates the correct plug is being used. {f the
ccramic is white, the plug is operating al too high a
temperature and it should be replaced with the next
colder type,

{CAUTION §

CIf the spark plug is replaced with a type other than the
standard plug, make certain the replacement plug has
the same thread pitch and reach (length of threaded
portion) and the same insulator type (reqular type or
projected type) as the standard plug.

Cif the plug reach is too short, carbon will build up on
the plug hole threads in the ¢ylinder head, causing over-
heating and making it very difficult to insert the
correct spark plug later.

CIf the reach is too long, carbon will build up on the ex-
posed spark plug threads causing overheating,
preigniton, and possibiy burning a hole in the piston
top. In addition, it may be impossible to remove the
plug without damaging the ¢ylinder head.

Plug Reach

Taao shart Correct reach

A AAAA
v-vavl'v
P

Carbon
builds up here

Standard Spark Plug Threads

Diameter: 12 mm
Pitch: 1.25 mm
Reach: 19.0 mm

QOverheating

Normal operation

NOTE

OThe heat range of the spark plug functions like a
thermaostat for the engine. Using the wrong type of
spark plug can make the engine run too hot fresulting
in engine damage) or too cold {with poor performance,
miskiring, and stalling).
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NOTE

CThis is not an exhaustive list, giving every possible
cause for each problem listed. It is meant simply as a
rough guide to assist the troubleshooting for some of
the mora common difficuities.

Engine Doesn’t Start, Starting Difficulty:
Starter motor not rotating:

Starter lockout or ncutral switch trouble
Starter motor trouble

Battery voltage low

Relays not contacting or operating
Starter button not contacting

Wiring open or shorted

Ignition switch trouble

Engine stop switch trouble

Fusc blown

Starter motor rotating but engine doesn’t turn over:

Starter motor clutch trouble

Engine won't turn over:

Valve seizure

Cylinder, piston seizurc

Crankshaft seizure

Connecting rod small end seizure
Connecting rod big end seizure
Transmission gear or bearing seizurc
Camshaft scizure

Alternator shaft bearing seizure
Balancer bearing seizure

No fuel flow:

Fucl tank air vent obstructed
Fuel pump trouble

Fuel line clogged

Float valve clogged

Engine flooded:

Fucl level in carburetor float bowl too high

Float valve waorn or stuck open

Starting technigue faulty

(When fiooded, crank the engine with the throttle
fully open to allow more air to reach the
engine,}

No spark; spark weak:

Battery voltage low

Spark plug dirty, broken, or maladjusted

Spark plug cap or high tension wiring trouble

Spark plug cap not in gooed contact

Spark plug incorrect

IC igniter trouble

Neutral, starter lockout, or side stand switch
trouble

Pickup coil trouble

lznition coil trouble

[gnition or ¢cngine stop switch shorted

Wiring shorted or open

Fuse blown

Compression low:

Spark plug loose
Cylinder head not sufficiently tightencd down
Cylinder, piston worn

Piston ring bad {worn, weak, broken, or sticking)

Piston ring/land clearance excessive

Cylinder head gasket damaged

Cylinder head warped

Valve spring broken or weak

Valve not seating properly (valve bent, worn, or
carbon accumulation on the seating surface)

Hydraulic lash adjuster damaged {worn, seizure, or
spring broken)

Hydraulic lash adjuster oil passage clogged

Poor Running at Low Speed:
Spark wealc:

Battery voltage low

Spark plug dirty, broken, or maladjusied
Spark plug cap or high tension wiring trouble
Spark plug cap shorted or not in good contact
Spark plug incorrect

1C igniter trouble

Pickup coil trouble

lgnition coil trouble

Fuel/air mixture incorrect:

Pilot screw maiadjusted

Pilot jet, or air passage clogged

Air bleed pipe bleed holes clogged

Pilot passage clogged

Air cleancr clogged, poorly scaled, or missing

Starter plunger stuck open

Fuel Jeve! in carburetor float bowi too high or too
low

Fuel 1ank air vent obstructed

Carburetor holder loose

Air cleaner or surge tank duct loosc

Fuel pump trouble

Compression low:

Spark plug loose

Cylinder head not sufficiently tightened down

Cylinder, piston worn

Piston ring bad (worn, weak, broken, or sticking)

Piston ring/land clearance excessive

Cylinder head warped

Cylinder head gasket damaged

Engine not sufficiently warmed up after lash
adjuster installation

Hydraulic lash adjuster damaged (worn, seizure, or
spring broken)

Hydraulic lash adjuster oil passage clogged

Valve spring broken or weak

Valve not seating properly {valve bent, worn, or
carbon accumulation on the seating surface)

Backfiring when deceleration:

Vacuum switch valve broken
Air suction valve trouble

Other:

IC igniter trouble

Carburetors not synchronizing

Carburetor vacuum piston doesn‘t slide smoothly
Engine oil viscosity too high

Drive train trouble

Final gear case oil viscosity too high

Brake dragging

Air suction valve trouble

Vacuum switch valve trouble
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{C igniter trouble
Fuel/air mixture incorrect:

Poor Running or No Power at High Speed:
Firing incarrect:

Spark plug dirty, broken, or maladjusted
Spark plug cap shorted or not in good contact
Spark plug incorrect

IC igniter trouble

Pickup coil trauble

Ignition coil trouble

Fuel/air mixture incorrect:

Starter plunger stuck open

Main jet clogged or wrang size

Jet needle or needle jet worn

Alr jet clogged

Fuel level in carburetor float bowl tao high or too
low

Bleed holes of air bleed pipe or needle jet clogged

Air cleancr clogged, poorly sealed, ar missing

Air cleaner or surge tank duct poorly sealed

Water of foreign matter in fuel

Carburctor holder loose

Fuel tank air vent obstructed

Fuel line clogged

Fuel pump trouble

Compression low:

Spark plug loose

Cylinder head not sufficiently tightened down

Cylinder, piston worn

Piston ring bad (worn, weak, broken, or sticking)

Piston ring/land clearance excessive

Cylinder head gaskct damaged

Cylinder hcad warped

Hydraulic lash adjuster damaged (worn, seizure, or
spring broken)

Hydraulic lash adjuster oil passage clogged

Valve spring broken or weak

Valve not scating properly {valve bent, worn, or
carbon accumulation on the scating surface.)

Knocking:

Carbon built up in combustion chamber
Fuel poor guality or incorrect

Spark plug incorrect

IC igniter trouble

Backfiring when deceleration:

Vacuum swilch valve broken
Air suction valve trouble

Miscellaneous:

Throttle valve won't fully open
Vacuum piston don't slide smoothly
Brake dragging

Clutch slipping

Overheating

Engine oil level too high

Engine oil viscosity too high

Drive train troubie

Final gear case oil viscasity taa high
Alr suction valve trouble

Vacuum switch valve trouble
Balancer mechanism malfunctioning

Overheating:
Firing incorrect:

Spark plug dirty, broken, or maladjusted
Spark plug incorrect

Main jct clogged or wrong size
Fucl level in carburetor float bowl too low
Carburetor holder loose
Air cleaner poorly sealed, or missing
Air cleaner or surge tank duct poorly sealed
Air cleancr clogged
Compression high:
Carbon built up in combustion chamber
Engine load faulty:
Cluich slipping
Engine oil level too high
Engine ail viscosity too high
Drive train trouble
Final gear case oil viscosity too high
Brake dragging
Lubrication inadequate:
Engine oil level too low
Engine cil poar guality or incarrect
Gauge incorrect:
Water temperature gauge broken
Water temperature sensor broken
Coolant incorrect:
Coolant level too low
Coolant deteriorated
Cooling system component incorrect;
Radiator clogged
Thermostat trouble
Radiator cap trouble
Thermostatic fan switch trouble
Fan relay trouble
Fan motor broken
Fan hlade damaged
Water pump not turning
Water pump impeller damaged

Over Cooling:
Gauge incorrect:
Water lemperature gauge broken
Water temperature sensor broken
Cooling system component incorrect;
Thermaostatic fan switch trouble
Thermaostat trouble

Clutch Operation Faulty:

Clutch slipping:
Friction plate worn or warped
Steel plate worn or warped
Clutch spring broken or weak
Clutch refcase mechanism trouhle
Clutch hub or housing unevenly warn

Clutch not disengaging properly:
Clutch plate warped or too rough
Clutch spring tension uncven
Engine oil deteriorated
Engine oif viscosity too high
Engine ail level too high
Clutch housing frozen an drive shaft
Cluich release mechanism trouble
Clutch hub locknut loase
Air in the clutch fluid line
Clutch fluid leak
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Clutch fluid deteriorated
Primary or secondary cup damaged
Master cylinder scratched inside

Gear Shifting Faulty:

Doesn't go into gear; shift pedal does't return:

Clutch not disengaging

Shift fork bent or seized

Gear stuck on the shaft

Gear position lever binding

Neutral positioning lever binding
Shift return spring weak or broken
Shift return spring pin loose

Shift mechanism arm spring broken
Shift mechanism arm broken

Shift pawl broken

Jumps out of gear:

Shift fork worn

Gear groove worn

Gear dogs and/or dog hales worn

Shift drum graove warn

Gear positioning lever spring weak or broken
Shift fork pin worn

Drive shaft, output shaft, and/or gear splines worn

Overshifts:

Gear positioning lever spring weak or broken
Shift mechanism arm spring broken

Abnormal Engine Noise:
Knocking!

IC igniter trouble

Carban built up in combustion chamber
Fuel poor quality or incorrect

Spark plug incorrect

Overheating

Piston slap:

Cylinder/piston clearance excessive
Cylinder, piston waorn

Connecting rod bent

Piston pin, piston hales worn

Valve noise:

Engine not sufficiently warmed up after lash
adjuster installation

Hydraulic lash adjuster damaged (worn, scizure, or
spring broken)

Air in hydraulic lash adjuster

Metal chips ar dust jammed in hydraulic lash
adjuster

Engine operated in red zone

Valve spring broken or weak

Carmnshaft bearing worn

Other noise:

Connecting rod small end clearance excessive
Connecting rod big end clcarance excessive
Piston ring worn, broken or stuck

Piston seizurc, damage

Cylinder head gasket leaking

Exhaust pipe leaking at cylinder head cennection
Crankshafl runout cxcessive

Engine mounts loose

Crankshaft bearing warn

Primary gear worn ar chipped

Camshaft chain tensioner trouble

Camshaft chain, sprocket, guide worn

Air suction valve damaged

Vacuum switch valve damaged

Balancer gear worn or chipped

Balancer shaft position maladjusted

Balancer bearing worn

Balancer or alternator shaft coupling rubber
damper damaged

Alternator shaft chain tensioner trouble

Alternator shaft chain, sprocket, guide worn

Abnormal Drive Train Noise:

Clutch noise:
Weak or damaged rubber damper
Clutch housing/friction plate ¢learance excessive
Cluich housing gear worn

Transmission noise:
Bearings worn
Transmission gears worn or chipped
Mctal chips jammed in gear teeth
Engine oi! insufficient

Drive line noise:
Bevel gear hearings worn
Bevel gears worn or chipped
Bevel gears maladjusted
Rear wheel coupling damaged
Insufficient lubricant

Abnormal Frame Noise:
Front fork noise:
Qil insufficient or too thin
Spring weak or broken
Rear shock absorber noise:
Shack absorber damaged
Disc brake noijse:
Pad installed incorrectly
Pad surface glazed
Dis¢ warped
Caliper trouble
Other noise:
Bracket, nut, bolt, etc, not properly mounted or
tightened

Oil Pressure Warning Light Goes On:
Engine oil pump damaged
Engine oil screen clogged
Enginc ol filter clogged
Engine oil level too low
Engine oil viscosity too low
Camshaft bearings warn
Crankshaft bearings worn
OQil pressure switch damaged
Wiring damaged
Relief valve stuck open
Q-ring at the oil pipe in the crankcase damaged

Exhaust Smokes Excessively:
White smoke:
Piston oil ring worn
Cylinder worn
Valve oil seal damaged
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Valve guide worn Battery Discharged:
Engine oil leve! too high Battery faulty (e.g., plates sulphated, shorted
Black smoke: through sedimentation, electrolyte level 1oo
Air cleaner clogged low)
Main jet too large or fallen off Batterly feads making poar contact
Starter ptunger stuck open Load excessive (e.g., bulb of excessive wattage)
Fuel level in carburetor float howl tao high lgnition switch trouble
Brown smoke: Alternator trouble
Main jet too small Wiring faulty
Fucl level in carburetor float bowl too low
Air cleaner or surge tank duct ioose Battery Overcharged:
Air cleaner poorly sealed or missing Alternator trouble

Handling and/or Stability Unsatisfactory:
Handlebar hard to turn:
Steering stem locknut too tight
Bearing damaged
Steering bearing lubrication inadeguate
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 warn
Handlebar clamp loose
Steering stem head nut loosc
Handlebar pulls to one side:
Frame bent
Wheel misalignment
Swing arm bent or twisted
Steering maladjusted
Front fark bent
Right/left fork legs unbalanced (oil level, air
pressure}
Shock absorption unsatisfactory:
{Too hard)
Front fork ail excessive
Front fork oil viscosity Loo high
Front fork air pressure too high
Rear shock absorber air pressure too high
Tire air pressure too high
Front fork bent
(Too soft)
Front fork oil insufficient and/or leaking
Front fark oil viscosity oo low
Front fork air pressure too low
Rcar shock absorber air pressure 1oo low
Front fork, rear shock absorber spring weak
Rear shock absorber oil lcaking

Brake Doesn’t Hold:
Air in the brake line
Pad or disc worn
Brake fluid feak
Disc warped
Caontaminated pad
Brake fluid deteriorated
Primary or secondary cup damaged
Masier cylinder scratched inside
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General Lubrication
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Lubrication

®Before lubricating each part, clean off any rusty spots
with rust remover and wipe off any grease, oil, dirt, or
grime.

®l ubricate the points listed below with indicated
lubricant,

NOTE

Clvhenever the vehicle has been operated under wet or

rainy conditions, or especially after using a
high-pressure spray water, perform the general
lubrication.

Pivots: Lubricate with Motor Qil,
Center Stand
Side Stand
Clutch Lever
Brake Lever
Brake Pedal
Rear Brake Rod Joint

Points: Lubricate with Grease.
Throttle Inner Cable Upper Ends
Speedometer Inner Cable*
*Grease the lower part of the inner cable sparingly.

Cables; Lubricate with Rust Inhibitor.

Choke Cable
Throttle Cabies

Cable Lubrication

1. Pressure Cable Luber: K56019-021
2. Lubricate cables with a penetrating rust inhibitor.
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Nut, Bolt, and Fastener Tightness
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Tightness Inspection

eoCheck the tightness of the bolts and nuts listed here.
Also, check to see that each cotter pinis in place and in
good condition,

NOTE

wFor the engine fasteners, check the tightness of them
when the engine is cold (at room temperature).

wif Lhere are loose fastencrs, retorque them to the
specified torque following the specified tightening
sequence. Refer to the appropriate chapter for torgue
specifications. [If torque specifications are not in the
dappropriate chapter, see the basic torque table (see
Torgue and Locking Agent in the General Information
chapter).

For cach fastener, first loosen it by & turn, then
tighten it,

*[f cotter pins are damaged, replace them with new
ones,

Nut, Bolt, and Fastener to be checked
Wheels:
Front Axle Nut
Front Axle Clamp Boits
Rear Axfe Mut
Rear Axle Nut Cotter Pin
Brakes;
Front Master Cylinder Clamp Boits
Front Caliper Mounting Bolts
Rear Master Cytinder Mounting Bolts
Rear Caliper Holder Mounting Bolt
Rear Caliper Mounting Bolts
Brake Lever Pivot Nut
Brake Pedal Bolt
Brake Rod Joint Cotter Pin
Suspension:
Front Fork Clamp Boits
Front Fender Mounting Bolts
Rear Shock Absorber Mounting Bolt and Nuts
Swing Arm Pivot Shaft Nuts
Steering:
Stem Head Nut
Handlebar Clamp Bolts
Handle Grip Bar Bolts
Engine;
Engine Mounting Bolts
Cylinder Head Bolts
Exhaust Pipe Mounting Nuts
Muffler Mounting Bolts
Exhaust Pipe and Muffler Connecting Clamp Bolts
Clurch Master Cylinder Clamp Bolts
Clutch Lever Pivot Nut
Radiator Mounting Bolis
Shift Pedal Bolt
Others;
Center Stand Bolts
Side Stand Nut
Rear Frame Mounting Bofts



Right Down Tube Mounting Bolts
Footpeg Bracket Mounting Bolts
Footboard Bracket Mounting Bolts
Final Gear Case Mounting Nuts
Engine Guard Mounting Belts
Bumper Mounting Bolts

Grab Bar Mounting Bolts

Travel Trunk Mounting Bolts

Dummy Tank Cover Mounting Screws

APPENDIX 16-9
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----------------------------------------------------------------------------

Units of Length:

............................................................................ km X 06214 = mile
. . m X 3.281 = ft
Prefixes for Units: mm x 0.03937 = in
Prefix Symbol Power
mega M x 1,000,000
:;I;i : : ;,8(1)0 Units of Torque:
milli m x 0.001 N-m x 0.1020 = kgm
micro u x 0.000001 N-m X 0.7376 = ftlb
N-m X 8.851 = in-lb
kg-m X 9.807 = Nm
Kg-m X 7233 = ftlb
Units of Mass: kg-m X 86.80 = inlb
kg X 2.205 = ib
g X 0.03627 = oz
Units of Pressure:
kPa X 0.01020 =  kg/cm?
Units of Volume: kPa X 0.1450 pSI
L X 0.2642 =  gal (US) kPa X 0.7501 = cm Hg
L x 0.2200 =  gal (imp) kg/em? x 98.07 = kPa
L X 1.057 = gt (US) kg/em? X 1422 = psi
L X 0.8799 gt {imp) cm Hg x 1333 = kPa
L X 2.113 = pint {US)
L X 1.816 = pint (imp)
mbL X 0.03381 = o0z (US)
mL X 0.02816 = oz (imp) Units of Speed:
mL X 0.06102 = cuin km/h X 0.6214 = mph
Units of Force: Units of Power:
N X 0.1020 = kg kW X 1.360 = PS
N X 02248 = b kW X 1.341 = HP
kg X 9.807 = N PS X 0.7366 = kW
kg X 2.205 = lb PS X 0.9863 = HP
Units of Temperature:
9(C+4O,—4O=°F 5(0F+40)—40=°C
5 2]
OF -4 32 68 104 176 212 *48 284 OF
40 .20 0 20 |40 60, 80 100: 120 140 160 180 200 ;220 240 260 280! 300 320
[ L ' I . b | | 1 L i [ [ W
| t I | [ [ i [ T | [ T IR I 1
.40 -20; o | 20 | 40 ! 60 ! :]+) ' 100 '120 1140 160
OC -17.8 4.4 26.7 489 71.1 93.3 116 138 oC



‘MODEL APPLICATION

Year Model | Beginning Frame No.
1986 | ZG1200-A1 JKAZGIATTOGADOQC0T, or
JKAZGIATDGB500001

[3 : This digit in the frame number changes from one machine to
another.

B < Kawasaki

KAWASAKI HEAVY INDUSTRIES, LTD.
Consumer Products Group

Part No. 99924-1064-01 Printed 15
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